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A casual stroll through the history of education research may be an informativeA casual stroll through the history of education research may be an informative

backdrop for this welcome book and for contextualizing its contribution to design-backdrop for this welcome book and for contextualizing its contribution to design-

based research (DBR). Entwined with that history, and I hope also enlightening tobased research (DBR). Entwined with that history, and I hope also enlightening to

readersreaders, is , is my personal jourmy personal journey as an ney as an educaeducation researcher interestion researcher interested in ted in literacy wholiteracy who

was attracted to DBR shortly after its origins among education researchers in thewas attracted to DBR shortly after its origins among education researchers in the

early 1990s. These histories, the fearly 1990s. These histories, the field’ield’s and mis and mine, revne, reveal a rationale and justifeal a rationale and justificationication

for DBR and its place withifor DBR and its place within the curn the current landscape of education researrent landscape of education research. They alsoch. They also

illustrate why DBR continues to attract more researchers, to expand the range ofillustrate why DBR continues to attract more researchers, to expand the range of

its application, and to continue its steady move into the mainstream of educationits application, and to continue its steady move into the mainstream of education

research.research.
Historically, the major players and relevant developments of what is now theHistorically, the major players and relevant developments of what is now the

field of education research emerged at the turn of the 19th and 20th centuries.field of education research emerged at the turn of the 19th and 20th centuries.11 A A

 youn young Jog John Dehn Dewewey was y was alreaalready a dy a cencentral figure. tral figure. His waHis was ths the ice iconic onic voivoice oce of prf progresogres--

sive education and American pragmatism, and he wrote prolifically, and with deftsive education and American pragmatism, and he wrote prolifically, and with deft

clarity, about educational practice and research. To Dewey, there was no separationclarity, about educational practice and research. To Dewey, there was no separation

between practice and research. Knowledge isolated from educational practice wasbetween practice and research. Knowledge isolated from educational practice was

inert. To be useful, he argued, knowledge fluidly evolves from and is absorbed intoinert. To be useful, he argued, knowledge fluidly evolves from and is absorbed into

practice.practice.22

11For a more detailed account of the much condensed and simplified historical account here, see Lage-For a more detailed account of the much condensed and simplified historical account here, see Lage-

mann (200mann (2000)0)..

22For a detailed explication of For a detailed explication of Dewey’Dewey’s views of s views of research and practice, see Biesta research and practice, see Biesta and Burbules (2003)and Burbules (2003)..
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In his In his early years at the University of Chicago, Dewey was given the reins of theearly years at the University of Chicago, Dewey was given the reins of the
University’s laboratory school along with his wife, Alice, who served as a teacherUniversity’s laboratory school along with his wife, Alice, who served as a teacher
and principal. The school became a testing ground for their progressive vision ofand principal. The school became a testing ground for their progressive vision of
child-child-centered instruction and their commitment to instilling democratic ideals.centered instruction and their commitment to instilling democratic ideals.
Historical accounts suggest that these lofty ideals met the hard realities of day-Historical accounts suggest that these lofty ideals met the hard realities of day-to-to-
day instruction, and the school was not an unmitigated success. Yet, confrontingday instruction, and the school was not an unmitigated success. Yet, confronting

the inevitable challenges of implementing their vision no doubt honed Dewey’sthe inevitable challenges of implementing their vision no doubt honed Dewey’s
thinking and understanding, as did his close professional relationships with the lab-thinking and understanding, as did his close professional relationships with the lab-
oratory school’s teachers. Throughout his career, for Dewey, practice was research,oratory school’s teachers. Throughout his career, for Dewey, practice was research,
and research was practice.and research was practice.

Moving to Teachers College, Columbia University in 1904, where he wouldMoving to Teachers College, Columbia University in 1904, where he would
remain a professor of philosophy until his retirement almost three decades later,remain a professor of philosophy until his retirement almost three decades later,
Dewey walked the same hallways with another iconic figure in education research:Dewey walked the same hallways with another iconic figure in education research:
Edward L. Thorndike. Thorndike, though younger, was already an accomplishedEdward L. Thorndike. Thorndike, though younger, was already an accomplished
scholar when Dewey arrived. He was well on his way to making a name for himselfscholar when Dewey arrived. He was well on his way to making a name for himself
as a psychologist interested in education, and his accomplishments during a longas a psychologist interested in education, and his accomplishments during a long
career have led many to identify him as the founder of educational psychology.career have led many to identify him as the founder of educational psychology.

But his views about research’s role in education and its practice couldn’t haveBut his views about research’s role in education and its practice couldn’t have
been more different from Dewey’s. Research in education, Thorndike argued,been more different from Dewey’s. Research in education, Thorndike argued,
should be scientific and modeled after the experimental research and statisticalshould be scientific and modeled after the experimental research and statistical
analyses in the physical sciences and in basic psychological research. Scientificanalyses in the physical sciences and in basic psychological research. Scientific
studies, conducted in a laboratory under carefully controlled conditions gather-studies, conducted in a laboratory under carefully controlled conditions gather-
ing quantitative data analyzed statistically, would, he believed, provide scientificing quantitative data analyzed statistically, would, he believed, provide scientific
guidance for educational practice. Furthermore, he argued, education research andguidance for educational practice. Furthermore, he argued, education research and
scholarship would not be taken seriously until it adopted a scientific approach—scholarship would not be taken seriously until it adopted a scientific approach—aa
point of view that some contemporary critics have characterized pejoratively aspoint of view that some contemporary critics have characterized pejoratively as
“physics envy.” Regrettably, Thorndike was also an elitist who saw researchers“physics envy.” Regrettably, Thorndike was also an elitist who saw researchers
(then, invariably white men) as intellectually superior, and teachers of children(then, invariably white men) as intellectually superior, and teachers of children
(then, invariably women) as lower-(then, invariably women) as lower-level technicians who should follow the dictateslevel technicians who should follow the dictates

of psychological research.of psychological research.33 He is also reported to have advised his doctoral students He is also reported to have advised his doctoral students
that they should not waste their time in schools. A laboratory was their profes-that they should not waste their time in schools. A laboratory was their profes-
sional home.sional home.

As any education researcher of my generation knows, Thorndike’s views tri-As any education researcher of my generation knows, Thorndike’s views tri-
umphed over Dewey’s for decades,umphed over Dewey’s for decades,44 although not entirely intact. Like others pursu- although not entirely intact. Like others pursu-
ing a PhD in education during the early 1980s, my doctoral program was designeding a PhD in education during the early 1980s, my doctoral program was designed
to prepare (one might even say indoctrinate) me to become a researcher in theto prepare (one might even say indoctrinate) me to become a researcher in the

33In July 2020, Thorndike Hall at Columbia University, named 50 years ago to comIn July 2020, Thorndike Hall at Columbia University, named 50 years ago to commemorate his accom-memorate his accom-

plishments, was renamed because of his support of eugenics and his racist, sexist, and anti-plishments, was renamed because of his support of eugenics and his racist, sexist, and anti- SemiticSemitic

views (seeviews (see www.tc.columbia.edu/articles/2020/july/important-www.tc.columbia.edu/articles/2020/july/important-announcement-announcement- from- from-the-the- president— president—chair-chair-of-of-

the-the-board-board-of-of-trusteestrustees).).
44Due in some measure to the fact that his son (Robert L.) and grandson (Robert M.) followed in hisDue in some measure to the fact that his son (Robert L.) and grandson (Robert M.) followed in his

footsteps, keeping his legacy alfootsteps, keeping his legacy alive.ive.
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scientific mold Thorndike envisioned, but with some key differences. There was anscientific mold Thorndike envisioned, but with some key differences. There was an
increasing number of women professors and doctoral students, most of us had beenincreasing number of women professors and doctoral students, most of us had been
classroom teachers, and we at least occasionally did research in schools. Conse-classroom teachers, and we at least occasionally did research in schools. Conse-
quentlyquently, like my fellow doctoral students, I enrolled in , like my fellow doctoral students, I enrolled in a bevy of a bevy of courses on staticourses on statistics,stics,
experimental desigexperimental design, and an, and assessment. Wssessment. We didn’e didn’t always work literally in t always work literally in laboratorieslaboratories
(although, as a research assistant, one of my responsibilities was to use soph(although, as a research assistant, one of my responsibilities was to use sophisticatedisticated

equipment that collected eye-equipment that collected eye-movement data while “subjects” read texts), but themovement data while “subjects” read texts), but the
laboratory was metaphorically how my professors and fellow students approachedlaboratory was metaphorically how my professors and fellow students approached
education research, even in schools. And, I must confess that I was developingeducation research, even in schools. And, I must confess that I was developing
a professional aloofness that made me even more an interloper in the classroomsa professional aloofness that made me even more an interloper in the classrooms
that Ithat I usedused for my research. For the first 10 years or so of my career as a university for my research. For the first 10 years or so of my career as a university
professor and researcherprofessor and researcher, I dutifu, I dutifully embraced that paradlly embraced that paradigm wigm with enough success toith enough success to
receive tenreceive tenure and ure and eveeventually ntually promotion to the rapromotion to the rank of nk of professorprofessor..

Then, as occThen, as occasionally happens when one obtains asionally happens when one obtains that levethat level of professional secu-l of professional secu-
rity, and presumably maturity, I began to reflect more deeply on the research meth-rity, and presumably maturity, I began to reflect more deeply on the research meth-
ods I ods I had been taught and hhad been taught and had used. Oad used. One evenne event, in pat, in particular, was articular, was akin to a kin to a conveconverr--
sion experience. A conventional experiment I was conducting in a middle schoolsion experience. A conventional experiment I was conducting in a middle school
with several doctoral students went disappointingly awry. For example, just beforewith several doctoral students went disappointingly awry. For example, just before
we werwe were to initiate the ie to initiate the intervenntervention into a treatment classroom, the school prition into a treatment classroom, the school principalncipal
decided to move a cohort of academically challenged students into the class. Thatdecided to move a cohort of academically challenged students into the class. That
decision made perfect sense because the teacher was one of the most experienceddecision made perfect sense because the teacher was one of the most experienced
and successful teachers in the school. But it was disturbingly problematic for ourand successful teachers in the school. But it was disturbingly problematic for our
experimental design and statistical analysis. Then, during the intervention, whenexperimental design and statistical analysis. Then, during the intervention, when
teachers in the control classrooms decided that the treatment intervention was tooteachers in the control classrooms decided that the treatment intervention was too
appealing to resist, they decided to do it as well, which also undermined the scien-appealing to resist, they decided to do it as well, which also undermined the scien-
tific integrity of our experiment.tific integrity of our experiment.

But, the moment of conversion came during a debriefing with the doctoralBut, the moment of conversion came during a debriefing with the doctoral
students, essentially a “wake” for our failed experiment. During the discussion, westudents, essentially a “wake” for our failed experiment. During the discussion, we
discovered that we had learned much about our intervention, just not in quantifi-discovered that we had learned much about our intervention, just not in quantifi-

able terms that could fit reliably into our statistical analysis. For example, it seemedable terms that could fit reliably into our statistical analysis. For example, it seemed
significant that the teachers in the control condition couldn’t wait to use it. Then,significant that the teachers in the control condition couldn’t wait to use it. Then,
one of the doctoral students said something I’ll never forget. Offered in a spirit ofone of the doctoral students said something I’ll never forget. Offered in a spirit of
consolation, the student said, “The problem is that the teacher is a nuisance vari-consolation, the student said, “The problem is that the teacher is a nuisance vari-
able.” We all paused and looked at each other. That was true in an experimental,able.” We all paused and looked at each other. That was true in an experimental,
statistical sense, but it seemed irreverent. We had all been teachers. Did we con-statistical sense, but it seemed irreverent. We had all been teachers. Did we con-
ceptualize our former classroom teaching lives that way? What did it say aboutceptualize our former classroom teaching lives that way? What did it say about
our research if a teacher was in any sense a nuisance? Shortly thereafter, I read anour research if a teacher was in any sense a nuisance? Shortly thereafter, I read an
article inarticle in Educational ResearcherEducational Researcher (Newman, 1990) that resonated perfectly with the (Newman, 1990) that resonated perfectly with the
intellectual and emotional turmoil I was starting to feel. It was my introduction tointellectual and emotional turmoil I was starting to feel. It was my introduction to
DBR. But, more history is needed to fully grasp DBR’s unique niche in the land-DBR. But, more history is needed to fully grasp DBR’s unique niche in the land-

scape of education research and why I was attracted to it.scape of education research and why I was attracted to it.The conceptual appearaThe conceptual appearance of DBR in the eance of DBR in the early 1990s was preceded by a higher-rly 1990s was preceded by a higher-
profile challenge to the use of quantitative experimental methods in educationprofile challenge to the use of quantitative experimental methods in education
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research.research.55 In the 1980s, the education research community ruptured into factions In the 1980s, the education research community ruptured into factions
leading to the so-leading to the so-called paradigm wars. Many education researchers found that rawcalled paradigm wars. Many education researchers found that raw
empiricism, coldly formulized in statistical analyses, was at odds with the complex,empiricism, coldly formulized in statistical analyses, was at odds with the complex,
often subjectivoften subjectively human and sociocultural factors in, wely human and sociocultural factors in, with, and around instrith, and around instruction.uction.
They gravitated toward naturalistic methods and qualitative analyses using meth-They gravitated toward naturalistic methods and qualitative analyses using meth-
ods imported from the social sciences, often driven by critical theory that focusedods imported from the social sciences, often driven by critical theory that focused

on issues of morality and power. Much of that research included becoming observ-on issues of morality and power. Much of that research included becoming observ-
ers, not laboratory experimenters, in schools and classrooms. If the scientific quan-ers, not laboratory experimenters, in schools and classrooms. If the scientific quan-
titative experimental approach was guided by a laboratory metaphor, the metaphortitative experimental approach was guided by a laboratory metaphor, the metaphor
for qualitative researchers was a lens through which subjective observations werefor qualitative researchers was a lens through which subjective observations were
made. But, like difmade. But, like differenferent individuals t individuals looking with looking with difdifferenferent lenses at the same objectt lenses at the same object
under a microscope, qualitative research was mostly descriptive observation accom-under a microscope, qualitative research was mostly descriptive observation accom-
modating diverse, and often abstract, theoretical interpretations. But it, too, pavedmodating diverse, and often abstract, theoretical interpretations. But it, too, paved
a way for the evolution of DBR, which relies heavily on close observation, but in aa way for the evolution of DBR, which relies heavily on close observation, but in a
much different frame that goes beyond observing and describing.much different frame that goes beyond observing and describing.

Heated debates about the legitimacy of these two different worldviews andHeated debates about the legitimacy of these two different worldviews and
approaches to research capproaches to research continued into the ontinued into the 1990s. Howev1990s. Howeverer, a, as blood s blood pressures low-pressures low-
ered and the debates cooled, a rapprochement of sorts took hold, opening the wayered and the debates cooled, a rapprochement of sorts took hold, opening the way
for some researchers to promofor some researchers to promote the use te the use of mixed methods.of mixed methods.66 Mixed methods created Mixed methods created
a middle plank of educational research suggesting tha middle plank of educational research suggesting that it could take the best of bothat it could take the best of both
worlds, quantitativworlds, quantitative and quale and qualitative, and geneitative, and generate research findirate research findings that were richerngs that were richer
than the sum of its two parts. It also conveniently side-than the sum of its two parts. It also conveniently side-stepped the epistemologicalstepped the epistemological
arguments offered to defend either quantitative or qualitative approaches. Instead,arguments offered to defend either quantitative or qualitative approaches. Instead,
it claimed pragmatism as its epistemological foundationit claimed pragmatism as its epistemological foundation77—a small, but notable, step—a small, but notable, step
toward a return to Deweyan views.toward a return to Deweyan views.

Yet, since Dewey, none of these three approaches and their variations haveYet, since Dewey, none of these three approaches and their variations have
dealt satisfactorily with the most enduring and cdealt satisfactorily with the most enduring and central failure of education research.entral failure of education research.
Since Dewey, the education research literature has had a distinctly unimpressiveSince Dewey, the education research literature has had a distinctly unimpressive
record of positively affecting, or effecting, practice, especially when weighed againstrecord of positively affecting, or effecting, practice, especially when weighed against

mountains of published education research. In every decade during the previousmountains of published education research. In every decade during the previous
century, it is easy to find laments about this longstanding gap between research andcentury, it is easy to find laments about this longstanding gap between research and
practice. The more disingenuous of these chide practitioners for not paying atten-practice. The more disingenuous of these chide practitioners for not paying atten-
tion to research, more or less absolving researchers of any complicity.tion to research, more or less absolving researchers of any complicity.

For the most part, those who identify as quantitative, qualitative, or mixed-For the most part, those who identify as quantitative, qualitative, or mixed-
methods researchers have conducted and reported research that is about, andmethods researchers have conducted and reported research that is about, and

55For a detailed account and analysis of the 1980 paradigm wars at the end of the decade and threeFor a detailed account and analysis of the 1980 paradigm wars at the end of the decade and three

scenarios of where it might lead, including one prediction that suggests an approach similar scenarios of where it might lead, including one prediction that suggests an approach similar to DBR, seeto DBR, see

Gage (1989). Interestingly, all of Gage’s scenarios occurred to some extent, but failed to become produc-Gage (1989). Interestingly, all of Gage’s scenarios occurred to some extent, but failed to become produc-

tively integrated, as he had hoped.tively integrated, as he had hoped.

66

For a detailed history of mixed-For a detailed history of mixed-methods research, see Maxwell (2016).methods research, see Maxwell (2016).
77For an explication of miFor an explication of mixed methods and an epistemological justification for them, see Tashakkori andxed methods and an epistemological justification for them, see Tashakkori and

Teddlie (1998).Teddlie (1998).
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maybe in, but not directly for, practice. The boundary between research and prac-maybe in, but not directly for, practice. The boundary between research and prac-
tice is more permeable today than the wall that Thorndike advocated, but for con-tice is more permeable today than the wall that Thorndike advocated, but for con-
ventional quantitative and qualitative approaches, it is nothing like the onenessventional quantitative and qualitative approaches, it is nothing like the oneness
Dewey saw. For too many researchers, the link between their research and practiceDewey saw. For too many researchers, the link between their research and practice
remains superficial, at best. For example, it might be limited to a section entitledremains superficial, at best. For example, it might be limited to a section entitled
“Implications for Instruction” tacked on to the end of a research report, or heeding“Implications for Instruction” tacked on to the end of a research report, or heeding

the advice of a mentor to consider how a doctoral dissertation might be publishedthe advice of a mentor to consider how a doctoral dissertation might be published
in a researcher journal but then spun into an article for a practitioner journal, or anin a researcher journal but then spun into an article for a practitioner journal, or an
occasional inservice session after the school day for teachers.occasional inservice session after the school day for teachers.

For me, closing this long-For me, closing this long-lamented gap between research and practice figuredlamented gap between research and practice figured
prominently in my decision to become a DBR researcher. In that sense, it contiprominently in my decision to become a DBR researcher. In that sense, it continuesnues
to remind me that it is the most logical and appropriate way to conduct researchto remind me that it is the most logical and appropriate way to conduct research
that meets mythat meets my, and I th, and I think the fink the field’ield’s, presumed professis, presumed professional commonal commitment to informitment to inform
practice. Originally, it responded to my sense of frustration as I came to realize thatpractice. Originally, it responded to my sense of frustration as I came to realize that
the methods I had been trained to use cut across the grain of real classrooms andthe methods I had been trained to use cut across the grain of real classrooms and
reinforced my aloofness as an education researcher, while suppressing my instinctsreinforced my aloofness as an education researcher, while suppressing my instincts
as a former classroom teacher.as a former classroom teacher.88 It gave me a sense of purpose in my research that It gave me a sense of purpose in my research that
was notably lacking earlier in my career.was notably lacking earlier in my career.

Admittedly, it also makes me less patient with my colleagues who use otherAdmittedly, it also makes me less patient with my colleagues who use other
approaches and who sometimes show relatively little interest in how their researchapproaches and who sometimes show relatively little interest in how their research
informs practice. If professors in schools and colleges of education are not fullyinforms practice. If professors in schools and colleges of education are not fully
engaged in research that directly informs practice, who, we might ask, will do thatengaged in research that directly informs practice, who, we might ask, will do that
research? In that regard, a research? In that regard, a colleague and colleague and I (ReinI (Reinking king & Y& Yaden, 202aden, 20211) have proposed) have proposed
a dynamic continuum along which theory (and research) can be placed to charac-a dynamic continuum along which theory (and research) can be placed to charac-
terize productivity in relation to informing practice. On one end is theory/researchterize productivity in relation to informing practice. On one end is theory/research
that isthat is scholarship about education.scholarship about education. Those who do scholarship about education focus Those who do scholarship about education focus
more abstractly on education as a societal institution, view its practitioners as amore abstractly on education as a societal institution, view its practitioners as a
group to be studied, and may aspire, but not feel necessarily obligated, to informgroup to be studied, and may aspire, but not feel necessarily obligated, to inform
educational practice. Such theories, and the research they inspire, often addresseducational practice. Such theories, and the research they inspire, often address

laudable goals, but they provide llaudable goals, but they provide little concrete guidance about how to achieve them.ittle concrete guidance about how to achieve them.
For researchers in this realm, education is often positioned as if it were a subtopicFor researchers in this realm, education is often positioned as if it were a subtopic
of other disciplines (e.g., history, sociology, economics, philosophy, public policy,of other disciplines (e.g., history, sociology, economics, philosophy, public policy,
critical critical studies)studies). At the other end of . At the other end of the continuum is the continuum is theory/research for educatiotheory/research for educationn
aimed at determining how those goals can be achieved. Those who theorize and doaimed at determining how those goals can be achieved. Those who theorize and do
research in this realm view practitioners as an audience to inform, and they acceptresearch in this realm view practitioners as an audience to inform, and they accept
a fundamental responsibility to do so. It is at this end of the continuum that DBRa fundamental responsibility to do so. It is at this end of the continuum that DBR
exists.exists.

That DBR reunites education research with practice was evident from its con-That DBR reunites education research with practice was evident from its con-
ceptual origins, which can be traced most directly to two publications, one by Alanceptual origins, which can be traced most directly to two publications, one by Alan
Collins (1992) and another by Ann Brown (1992). Both of these researchers hadCollins (1992) and another by Ann Brown (1992). Both of these researchers had

88For an argument suggesting that former teachers who wish to become education researchers mustFor an argument suggesting that former teachers who wish to become education researchers must

exchange their instincts fexchange their instincts from practical experience for a theoretical orrom practical experience for a theoretical orientation, see Labaree (2003)ientation, see Labaree (2003)..
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roots in cognitive psychology and were associated with an eclectic group of notedroots in cognitive psychology and were associated with an eclectic group of noted
scholars who represented expertise in diverse fields including cognition, artificialscholars who represented expertise in diverse fields including cognition, artificial
intelligence, textual meaning, computer programming, instructional design, andintelligence, textual meaning, computer programming, instructional design, and
social anthropology. The thread unifying this group, which founded what is nowsocial anthropology. The thread unifying this group, which founded what is now
called thecalled the learning scienceslearning sciences,,99 was an interest in developing instructional interven- was an interest in developing instructional interven-
tions, often with new digital technologies, that could be used effectively in realtions, often with new digital technologies, that could be used effectively in real

classrooms. It was out of this amalgam, thanks mainly to Collins and Brown, thatclassrooms. It was out of this amalgam, thanks mainly to Collins and Brown, that
DBR was birthed.DBR was birthed.

Their articles, both published in 1992, were coincidentally complementary.Their articles, both published in 1992, were coincidentally complementary.
CollinCollins, in s, in a book chapter entitled “Ta book chapter entitled “Toward a Desigoward a Design Science in Education,” oun Science in Education,” outlinedtlined
the broad parameters of a new methodological approach. Brown’s article, publishedthe broad parameters of a new methodological approach. Brown’s article, published
in the then fledglingin the then fledgling Journal  Journal of of Learning Learning Sciences,Sciences, described a more detailed personal described a more detailed personal
journey toward what both she and Collins calledjourney toward what both she and Collins called design experimentsdesign experiments. She referred to. She referred to
herself as a “design scientist” who came to realize that the laboratory methods sheherself as a “design scientist” who came to realize that the laboratory methods she
had used to research and develop a theory of metacognition while reading had used to research and develop a theory of metacognition while reading texts wastexts was
of little use in studying how that understanding could be translated into instructionof little use in studying how that understanding could be translated into instruction
integrated successfully into the complexities of classroom instruction.integrated successfully into the complexities of classroom instruction.

To illustrate her design work, she used an intervention she called reciprocalTo illustrate her design work, she used an intervention she called reciprocal
teaching, a technique to enhance the metacognitive aspects of reading comprehen-teaching, a technique to enhance the metacognitive aspects of reading comprehen-
sion that arose out of her previous laboratory work. Subsequently, that approachsion that arose out of her previous laboratory work. Subsequently, that approach
became not only one of the most well-became not only one of the most well-researched interventions in literacy instruc-researched interventions in literacy instruc-
tion (using conventional experiments and DBR), it also became widely used andtion (using conventional experiments and DBR), it also became widely used and
laid the foundation for strategy instruction as a domain of teaching reading com-laid the foundation for strategy instruction as a domain of teaching reading com-
prehension. Clearly, from its earliest days, DBR directly informed and influencedprehension. Clearly, from its earliest days, DBR directly informed and influenced
instructional practice in a way that other mainstream approaches did not. I believeinstructional practice in a way that other mainstream approaches did not. I believe
that it is alsthat it is also notewo noteworthy that DBR is the only methodological forthy that DBR is the only methodological frame endogenorame endogenous tous to
education, not being imported from the physical or other social sciences.education, not being imported from the physical or other social sciences.1010

Brown’s article is also where this brief history of education research comes fullBrown’s article is also where this brief history of education research comes full
circle. She wrote discursively in her article about the compatibility of design experi-circle. She wrote discursively in her article about the compatibility of design experi-

ments with Dewey’s views about education, educational practice, and knowledge.ments with Dewey’s views about education, educational practice, and knowledge.
In addition, she addressed how research that involved introducing innovative prac-In addition, she addressed how research that involved introducing innovative prac-
tices often necessitated addressing the challenge of teachers’ natural inclinationtices often necessitated addressing the challenge of teachers’ natural inclination
to resist moving away from established practices, which can be a pervasive issueto resist moving away from established practices, which can be a pervasive issue
for DBR researchers. She also made it clear that her work as a design scientistfor DBR researchers. She also made it clear that her work as a design scientist
was methodologically neutral in terms of data collection and analysis. Althoughwas methodologically neutral in terms of data collection and analysis. Although
DBR employs analytical tools familiar to quantitative and qualitative researchers,DBR employs analytical tools familiar to quantitative and qualitative researchers,
it repositions those tools within a different epistemology and paradigmatic frameit repositions those tools within a different epistemology and paradigmatic frame
well suited, if not essential, to education. Within the philosophy of science, thatwell suited, if not essential, to education. Within the philosophy of science, that
frame is an expression of instrumentalism (about which Dewey also wrote), andframe is an expression of instrumentalism (about which Dewey also wrote), and

99

For a hiFor a history of story of the learnithe learning sciences, see Lee ng sciences, see Lee (20(201818).).
1010DBR has actually been impDBR has actually been imported from education into other fields of study such as public health politi-orted from education into other fields of study such as public health politi-

cal science.cal science.
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thus methodologically related to mixed methods, although Brown noted that quali-thus methodologically related to mixed methods, although Brown noted that quali-
tative observations and analyses were necessary.tative observations and analyses were necessary.

DBR is not just another approach to collecting and analyzing data. Instead,DBR is not just another approach to collecting and analyzing data. Instead,
it offers a different ethos that foregrounds an entirely different domain of researchit offers a different ethos that foregrounds an entirely different domain of research
questions. Quantitative experimental methods, guided by a laboratory metaphorquestions. Quantitative experimental methods, guided by a laboratory metaphor
applied to instructional options, ask, “How can we identify the best instructionalapplied to instructional options, ask, “How can we identify the best instructional

practice?” Qualitative naturalistic methods, guided by a lens metaphor, ask, “Howpractice?” Qualitative naturalistic methods, guided by a lens metaphor, ask, “How
can we deeply understand instructional environments and interventions throughcan we deeply understand instructional environments and interventions through
systematic observation?” DBR, on the other hand, guided by an engineering meta-systematic observation?” DBR, on the other hand, guided by an engineering meta-
phor, asks, “How can we gain deep understanding of pedagogy by designing inter-phor, asks, “How can we gain deep understanding of pedagogy by designing inter-
ventions that accomplish valued goals?” DBR embraces any form of data collectionventions that accomplish valued goals?” DBR embraces any form of data collection
and analysis tand analysis that serves that purpose, tyhat serves that purpose, typically undergirded by a strong base of expe-pically undergirded by a strong base of expe-
rience in classrooms. Consistent with Dewey, DBR blurs the distinction betweenrience in classrooms. Consistent with Dewey, DBR blurs the distinction between
research and practice, treating practitioners as collegial partners, and sometimes asresearch and practice, treating practitioners as collegial partners, and sometimes as
fellow researcfellow researchers. It also views classroomhers. It also views classrooms as cs as complex ecoloomplex ecologies in gies in which one, some-which one, some-
times seemingly smatimes seemingly small adaptation or change can have cascading effects, positively orll adaptation or change can have cascading effects, positively or
negatively. This is a dynamic that anyone who has been a classroom teacher clearlynegatively. This is a dynamic that anyone who has been a classroom teacher clearly

knows and understands. Aknows and understands. Any researcheny researcher who does not acknowledge and accept thatr who does not acknowledge and accept thatcomplexity is either delusional or dishonest, and failing to address that complexitycomplexity is either delusional or dishonest, and failing to address that complexity
abdicates researchers’ responsibility to help practitioners deal with it.abdicates researchers’ responsibility to help practitioners deal with it.

Since its inception and continuing to the present, the community of DBRSince its inception and continuing to the present, the community of DBR
researchers has grown in number and diversity. Although its core ethos hasresearchers has grown in number and diversity. Although its core ethos has
remained solid, methodologically it has morphed into a diverse array of frames andremained solid, methodologically it has morphed into a diverse array of frames and
approaches. For better or worse, they are described with a panoply of terms, severalapproaches. For better or worse, they are described with a panoply of terms, several
of which are on display in this volume’s chapters. Some of these conceptualizationsof which are on display in this volume’s chapters. Some of these conceptualizations
and approaches include Collinand approaches include Collins’s’s and Brown’s original s and Brown’s original term, design term, design experiment, butexperiment, but
now include others as well, such as development research, formative experiment,now include others as well, such as development research, formative experiment,
design-design-based implementation research, and participatory design research, and maybased implementation research, and participatory design research, and may
include links to action research and improvement science (McKenney & Reeves,include links to action research and improvement science (McKenney & Reeves,

2020). Arguably, all fit reasonably well under the umbrella of the DBR ethos. Also2020). Arguably, all fit reasonably well under the umbrella of the DBR ethos. Also
arguable is that various approaches to DBR are better suited to particular contextsarguable is that various approaches to DBR are better suited to particular contexts
and purposes, which is aand purposes, which is amply illustrated in the remainder of this book. For example,mply illustrated in the remainder of this book. For example,
the chapters that follow illustrate how DBR can be applied somewhat differentlythe chapters that follow illustrate how DBR can be applied somewhat differently
to designing curriculum, creating classroom interventions aimed at accomplishingto designing curriculum, creating classroom interventions aimed at accomplishing
specific goals in different subject areas, initiating large-specific goals in different subject areas, initiating large-scale reforms within schoolscale reforms within school
districts, conducting effective professional development, and implementing inter-districts, conducting effective professional development, and implementing inter-
ventioventions ans aimed at increasing imed at increasing social social diversitydiversity. In my v. In my viewiew, there is , there is no one correct wayno one correct way
to do design experiments, beyond engaging systematically in goal-to do design experiments, beyond engaging systematically in goal-oriented designoriented design
that is formative and practically informative, and that generates theories of peda-that is formative and practically informative, and that generates theories of peda-
gogy embedded in practice.gogy embedded in practice.

This diversity might also be comparable to diverse approaches available withinThis diversity might also be comparable to diverse approaches available withinquantitative and qualitative research methods (e.g., qualitative methods includequantitative and qualitative research methods (e.g., qualitative methods include
ethnographies, case studies, interviews, and phenomenological approaches). Yet,ethnographies, case studies, interviews, and phenomenological approaches). Yet,
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the DBR community has not clearly come to terms with firm categories or bound-the DBR community has not clearly come to terms with firm categories or bound-
aries that separate them—aries that separate them—and perhaps it shouldn’t. In fact, in one sense this diver-and perhaps it shouldn’t. In fact, in one sense this diver-
sity and continuous evolution are consistent with DBR’s ethos. That is, DBR itselfsity and continuous evolution are consistent with DBR’s ethos. That is, DBR itself
might be expected to be designed and redesigned as needed in local circumstances,might be expected to be designed and redesigned as needed in local circumstances,
or as it is applied to new contexts and particular goals. Put another way, we mayor as it is applied to new contexts and particular goals. Put another way, we may
need to guard against the excesses of what has been called “hardening of the cat-need to guard against the excesses of what has been called “hardening of the cat-

egories.”egories.”
Returning to my personal history, I remain engaged in an ongoing journey inReturning to my personal history, I remain engaged in an ongoing journey in

contemplating the totality of DBR—contemplating the totality of DBR—one now approaching three decades. Semi-one now approaching three decades. Semi-
retirement provides even more time for reflection. It has been a rewarding journeyretirement provides even more time for reflection. It has been a rewarding journey
that has included conducting and publishing DBR studies, serving as an editor andthat has included conducting and publishing DBR studies, serving as an editor and
reviewer of DBR manuscripts, coauthoring a book about DBR, and the graciousreviewer of DBR manuscripts, coauthoring a book about DBR, and the gracious
invitation to write this foreword. It also includes reading journal articles and books,invitation to write this foreword. It also includes reading journal articles and books,
such as this one, where I learn how others have interpreted DBR and applied it insuch as this one, where I learn how others have interpreted DBR and applied it in
different ways and in diverse contexts. Invariably, I have learned, and continue todifferent ways and in diverse contexts. Invariably, I have learned, and continue to
learn, something new from each experience in my own research and writing, fromlearn, something new from each experience in my own research and writing, from
serving on many doctoral dissertation committees guiding a DBR project, and fromserving on many doctoral dissertation committees guiding a DBR project, and from

engaging vicariously with the work and thinking of DBR colleagues such as theengaging vicariously with the work and thinking of DBR colleagues such as the
editors of and contributors to this volume. I am continuously learning its subtletieseditors of and contributors to this volume. I am continuously learning its subtleties
and refining my own understandings.and refining my own understandings.

In that vein, occasionally I list 10 personal things I think I know or valueIn that vein, occasionally I list 10 personal things I think I know or value
about DBR. Each list is never quite the same or in the same order. I have foundabout DBR. Each list is never quite the same or in the same order. I have found
this exercise also useful in teaching graduate courses on DBR. During a semester,this exercise also useful in teaching graduate courses on DBR. During a semester,
I ask students to develop and update a list of 10 things they think are particularlyI ask students to develop and update a list of 10 things they think are particularly
unique, valuable, and personally attractive about DBR. Here is my personal list onunique, valuable, and personally attractive about DBR. Here is my personal list on
this occasion, no doubt influenced by having read this book:this occasion, no doubt influenced by having read this book:

11..   DBR is guided by an explicit goalDBR is guided by an explicit goal. A goal not only gives concrete purpose to. A goal not only gives concrete purpose to

a research project, it anchors coherence (but see also item 2). Interestingly, when Ia research project, it anchors coherence (but see also item 2). Interestingly, when Irequire my students to develop a one-require my students to develop a one-sentence goal, they find it quite challenging.sentence goal, they find it quite challenging.
It can take me hours to satisfactorily hone the wording of an overarching goal for aIt can take me hours to satisfactorily hone the wording of an overarching goal for a
study. But, the process of doing so is an important and insightful step. I also insist,study. But, the process of doing so is an important and insightful step. I also insist,
for them and for myself, that a goal be justified in the literature and often in thefor them and for myself, that a goal be justified in the literature and often in the
realm of democratic values à la Dewey.realm of democratic values à la Dewey.

2.2.   DBR makes space for the unexpectedDBR makes space for the unexpected. All instructional moves, from the mun-. All instructional moves, from the mun-
dane (e.g., changing a seating arrangement) to the more profound (e.g., engagingdane (e.g., changing a seating arrangement) to the more profound (e.g., engaging
in less teacher talk), have unintended as well as intended consequences. My datain less teacher talk), have unintended as well as intended consequences. My data
collection and analysis always include a category for unintended consequences,collection and analysis always include a category for unintended consequences,
so I attend to that reality. It can inform a current study and may lead to furtherso I attend to that reality. It can inform a current study and may lead to further

research. It also makes me wonder, especially with regard to those who use medicalresearch. It also makes me wonder, especially with regard to those who use medicalresearch as a model for education research, why education researchers don’t specifyresearch as a model for education research, why education researchers don’t specify
the possible side effects of our “treatments.”the possible side effects of our “treatments.”
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3.3.   DBR foregrounds consequential validity and case-DBR foregrounds consequential validity and case-to-to-case generalizationcase generalization. These. These
could be separate items, but they are related. Experimental studies seek to bal-could be separate items, but they are related. Experimental studies seek to bal-
ance internal validity (setting up an experiment to make valid causal connec-ance internal validity (setting up an experiment to make valid causal connec-
tions) and external validity (experimental tasks like those occurring naturally).tions) and external validity (experimental tasks like those occurring naturally).
But, increasing one often decreases the other—But, increasing one often decreases the other—a catch-22. External validity isn’ta catch-22. External validity isn’t
an issue for DBR. It is always conducted in naturally occurring complex learningan issue for DBR. It is always conducted in naturally occurring complex learning

environments. Neither is internal validity, because it is nigh impossible to identifyenvironments. Neither is internal validity, because it is nigh impossible to identify
precise causal chains among the many interacting variables in classrooms. Instead,precise causal chains among the many interacting variables in classrooms. Instead,
DBR seeks consequential validity (Messick, 1992), achieving valued goals moreDBR seeks consequential validity (Messick, 1992), achieving valued goals more
or less reliably and in the process identifying consequential (i.e., influential), notor less reliably and in the process identifying consequential (i.e., influential), not
unequivocal causal variables. Likewise, experimental studies seek generalizationunequivocal causal variables. Likewise, experimental studies seek generalization
from a sample (a few representative cases) to a population (everyone who mightfrom a sample (a few representative cases) to a population (everyone who might
use a particular intervention). DBR seeks case-use a particular intervention). DBR seeks case-to-to-case generalization (Firestone,case generalization (Firestone,
1993), which essentially means that the more a teacher’s situation (i.e., case) is like1993), which essentially means that the more a teacher’s situation (i.e., case) is like
the one in a particular DBR study, the more likely findings will hold (again, likethe one in a particular DBR study, the more likely findings will hold (again, like
a medical doctor diagnosing a case). That means replication is particularly usefula medical doctor diagnosing a case). That means replication is particularly useful
and important in DBR, which is another idea that could be a separate item in thisand important in DBR, which is another idea that could be a separate item in this

list.list.
4.4.   DBR offers recommendations, not prescriptions, for practiceDBR offers recommendations, not prescriptions, for practice. Thi. This aspect coun-s aspect coun-

ters the conceit, most evident among quantitative researchers, and policymakersters the conceit, most evident among quantitative researchers, and policymakers
looking for final answers, that the object of education research is to identify bestlooking for final answers, that the object of education research is to identify best
practice for every teacher anywhere (Thorndike’s legacy lives on). Most prominentpractice for every teacher anywhere (Thorndike’s legacy lives on). Most prominent
is the U.S. Department of Education’s What Works Clearinghouse, which, from ais the U.S. Department of Education’s What Works Clearinghouse, which, from a
DBR perspective, might be recast as “WhDBR perspective, might be recast as “What Itat It TakesTakes to Work Clearinghouse. to Work Clearinghouse.” Using” Using
research findiresearch findings as ngs as dictates remodictates removes all of teachers’ professioves all of teachers’ professional judgment from thenal judgment from the
equation (see item 10). I have written elsewhere (Reinking, 2007) that the conceptequation (see item 10). I have written elsewhere (Reinking, 2007) that the concept
of best, or so-of best, or so-called called evidence-evidence-based, practice, is unreasonable and should instead bebased, practice, is unreasonable and should instead be
a quest to determine good and better practice.a quest to determine good and better practice.

5.5.   DBR reveals and naturally attends to failure, treating it as data that open upDBR reveals and naturally attends to failure, treating it as data that open up
 possi possibilities fbilities for deep or deep understandinunderstandingg.. Engineers, as designers, systematically investigate Engineers, as designers, systematically investigate
failure (e.g., wind tunnels that determine conditions that will lead an airplane’sfailure (e.g., wind tunnels that determine conditions that will lead an airplane’s
wing wing to fail). Failure does not have to be manufactured in DBR research. It happensto fail). Failure does not have to be manufactured in DBR research. It happens
naturally. As Decker Walker (2006) has argued poetically, our goal as design-naturally. As Decker Walker (2006) has argued poetically, our goal as design-basedbased
researchers is not to create an intervention that is immune to failure, but one thatresearchers is not to create an intervention that is immune to failure, but one that
might fail more gracefully. A major historical limitation of education research ismight fail more gracefully. A major historical limitation of education research is
that there is virtually no systematic analysis of failure, which, since failure is rou-that there is virtually no systematic analysis of failure, which, since failure is rou-
tine in the physical sciences, calls into question whether education research is trulytine in the physical sciences, calls into question whether education research is truly
scientific.scientific.

6.6.   DBR is intellectually stimulating, because it requires creative, diagnostic problemDBR is intellectually stimulating, because it requires creative, diagnostic problem

solving.solving. DBR researchers are inevitably problem solvers. They must continuously be DBR researchers are inevitably problem solvers. They must continuously beattuned to the question “What is really happening here?” because making reliable,attuned to the question “What is really happening here?” because making reliable,
stable predictions associated with teaching is incredibly difficult, if not impossible.stable predictions associated with teaching is incredibly difficult, if not impossible.
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Instructional environments are unbounded spaces that entail radical uncertaintyInstructional environments are unbounded spaces that entail radical uncertainty
in the domain of “wicked problems” (Kay & King, 2020). They entail diagnosisin the domain of “wicked problems” (Kay & King, 2020). They entail diagnosis
and creative thinking about solutions, and diagnostic thinking has been arguedand creative thinking about solutions, and diagnostic thinking has been argued
to be more generative, divergent, and creative than causal thinking (Sloman &to be more generative, divergent, and creative than causal thinking (Sloman &
Fernbach, 2017). In DBR, there are invariably multiple challenging obstacles toFernbach, 2017). In DBR, there are invariably multiple challenging obstacles to
achieving success, and thus is fertile ground to learn something that no one hasachieving success, and thus is fertile ground to learn something that no one has

seen clearly or thought about before. I think of the scene from the movieseen clearly or thought about before. I think of the scene from the movie Apollo 1 Apollo 133  
with the three astronauts trying to make it back to Earth in their damaged space-with the three astronauts trying to make it back to Earth in their damaged space-
craft and running out of oxygen. The chief engineer on the ground gathers hiscraft and running out of oxygen. The chief engineer on the ground gathers his
team, saying we must figure out how to make this fit into that using only this, whileteam, saying we must figure out how to make this fit into that using only this, while
throwing a box of miscellaneous items found on the spacecraft onto a table. It is athrowing a box of miscellaneous items found on the spacecraft onto a table. It is a
great analogy for DBR. Designing instruction is engaging because it is great analogy for DBR. Designing instruction is engaging because it is difficult, butdifficult, but
potentially deeply revealing.potentially deeply revealing.

77..   DBR looks beyond effectiveness to aspects such as appeal and efficiency—DBR looks beyond effectiveness to aspects such as appeal and efficiency—andand
importanceimportance (Reigeluth & Frick, 1999) (Reigeluth & Frick, 1999). Put si. Put simplymply, what goo, what good is d is an ian intervenntervention thattion that
results in measurable gains in learning or competence in a skill that is unnecessary,results in measurable gains in learning or competence in a skill that is unnecessary,
that is implemented in a way that practitioners and students/users dislike, or thatthat is implemented in a way that practitioners and students/users dislike, or that

requires so much time and resources that it is completely unfeasible? What canrequires so much time and resources that it is completely unfeasible? What can
work (work (under controlled cunder controlled conditionsonditions) i) isn’sn’t at always importalways important, and nt, and doesn’doesn’t at always worklways work
under less than ideal conditions in a way that is completely satisfying to those whounder less than ideal conditions in a way that is completely satisfying to those who
must implement it.must implement it.

8.8.   DBR is productively theoreticalDBR is productively theoretical. Some critics have unfairly criticized DBR. Some critics have unfairly criticized DBR
for being atheoretical, that is, only aimed at designing something that works. Thatfor being atheoretical, that is, only aimed at designing something that works. That
criticism is no more valid than saying that the Wright brothers’ efforts to design ancriticism is no more valid than saying that the Wright brothers’ efforts to design an
airairplane were atheoreplane were atheoretical tical (Sto(Stokes, 1997kes, 1997)). They k. They knew wenew well and ll and used Bused Bernoulliernoulli’’s the-s the-
ory of lift in their design, but their genius was to build a machine that would enableory of lift in their design, but their genius was to build a machine that would enable
controlled flight, consequently founding the field of aerodynamics. Similarly, andcontrolled flight, consequently founding the field of aerodynamics. Similarly, and
just as important, DBR produces theories that are more productive. They inher-just as important, DBR produces theories that are more productive. They inher-

ently test existing theory in practice and generate new pedagogical theories thatently test existing theory in practice and generate new pedagogical theories that
are more immediately applicable to practice. These new theories have been calledare more immediately applicable to practice. These new theories have been called
“local” or “humble” or even more modestly labeled not as theories but as “asser-“local” or “humble” or even more modestly labeled not as theories but as “asser-
tions” or “conjectures” (Bell, 2004; Cobb, Confrey, diSessa, Lehrer, & Schauble,tions” or “conjectures” (Bell, 2004; Cobb, Confrey, diSessa, Lehrer, & Schauble,
2003)2003). They must necessari. They must necessarily be so because tly be so because they are contextually contingent, whichhey are contextually contingent, which
makes them productively useful to practice in the spirit of instrumentalism.makes them productively useful to practice in the spirit of instrumentalism.

9.9.   DBR is about infidelity, not fidelityDBR is about infidelity, not fidelity. No, not that kind. Fidelity means pre-. No, not that kind. Fidelity means pre-
scriptively (see item 4) following an instructional protocol precisely without varia-scriptively (see item 4) following an instructional protocol precisely without varia-
tion (think recipes). It is promoted as a necessary and desirable aspect of experi-tion (think recipes). It is promoted as a necessary and desirable aspect of experi-
mental studies. It is also one of two convenient “excuses” offered when a so-mental studies. It is also one of two convenient “excuses” offered when a so-calledcalled
evidence-evidence-based intervention doesn’t work: (1) lack of fidelity, or (2) not enoughbased intervention doesn’t work: (1) lack of fidelity, or (2) not enough

time applying fidelity for the expected effects to appear. Any teacher knows thattime applying fidelity for the expected effects to appear. Any teacher knows thatgood instruction needs to be adapted to particular students, the instructional con-good instruction needs to be adapted to particular students, the instructional con-
text, available resources, and so forth. So do DBR researchers. That reality meanstext, available resources, and so forth. So do DBR researchers. That reality means
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infidelity is necessary and useful, and, more importantly, informative. Fidelity is ainfidelity is necessary and useful, and, more importantly, informative. Fidelity is a
fantasy and a product of conceptualizing classrooms as laboratories (Thorndike’sfantasy and a product of conceptualizing classrooms as laboratories (Thorndike’s
legacy).legacy).

10.10.   DBR respects and values the professional judgment of practitionersDBR respects and values the professional judgment of practitioners. A com-. A com-
mon narrative trope is a supervisor, senior military officer, and so forth, who hasmon narrative trope is a supervisor, senior military officer, and so forth, who has
little experience but who thinks they know more than the longtime repairman orlittle experience but who thinks they know more than the longtime repairman or

noncommissioned officer engaged in day-noncommissioned officer engaged in day-to-to-day practice (Thorndike, again). Oneday practice (Thorndike, again). One
of my greatest assets as a DBR researcher has been having the good fortune toof my greatest assets as a DBR researcher has been having the good fortune to
be married for 45 years to a highly successful, and well-be married for 45 years to a highly successful, and well-loved, elementary school-loved, elementary school-
teacher. She has been a sounding board and reality check for my theoretical mus-teacher. She has been a sounding board and reality check for my theoretical mus-
ings and interpretations of research.ings and interpretations of research.

Readers of this book will get glimpses of these personally attractive and usefulReaders of this book will get glimpses of these personally attractive and useful
aspects of DBR and many others that might be listed. The editors have assembledaspects of DBR and many others that might be listed. The editors have assembled
a group of contributors who are well positioned to share their ongoing work usinga group of contributors who are well positioned to share their ongoing work using
DBR and the insights they have gained along the way. The contributors includeDBR and the insights they have gained along the way. The contributors include
seasoned researchers who, like me, came to know, understand, and use DBR afterseasoned researchers who, like me, came to know, understand, and use DBR after

many years of conducting and publishing research within more established para-many years of conducting and publishing research within more established para-
digms of education research. Others are mid-digms of education research. Others are mid-career, and a few are newer scholarscareer, and a few are newer scholars
who have used DBR in their dissertation studies and who are now building theirwho have used DBR in their dissertation studies and who are now building their
careers around DBR research. Collectively, they and their respective chapters tes-careers around DBR research. Collectively, they and their respective chapters tes-
tify to the attraction of DBR and to how it has slowly, but steadily, moved into thetify to the attraction of DBR and to how it has slowly, but steadily, moved into the
mainstream of education research. This book is an important milestone in thatmainstream of education research. This book is an important milestone in that
historical progress.historical progress.

DDAVIDAVID R  R EINKINGEINKING, PhD, PhD
University of GeorgiaUniversity of Georgia
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In 2015, Catherine Snow argued that education is in need of research that valuesIn 2015, Catherine Snow argued that education is in need of research that values
partnerships between research and practice. Although this was not a new assertion,partnerships between research and practice. Although this was not a new assertion,
it did reflect a git did reflect a growing sense throwing sense that more must be done to eat more must be done to ensure connections betweennsure connections between
research and practice that were robust and elemental to better understand teach-research and practice that were robust and elemental to better understand teach-
ing and learning. Snow also responded to those who may see this perspective asing and learning. Snow also responded to those who may see this perspective as
incongruent with sound research practices, by asserting that such partnerships andincongruent with sound research practices, by asserting that such partnerships and
associated research methods are “not an alternative to rigor, though it may imposeassociated research methods are “not an alternative to rigor, though it may impose
an altered definition of rigor” (p. 465). In some fields, such as literacy, research hasan altered definition of rigor” (p. 465). In some fields, such as literacy, research has
methodologically extended the repertoire of approaches used for design and analy-methodologically extended the repertoire of approaches used for design and analy-

sis of findings to address questions involving individuals, groups, and larger popula-sis of findings to address questions involving individuals, groups, and larger popula-
tions. Establishing collaborative partnerships between researchers and practitionerstions. Establishing collaborative partnerships between researchers and practitioners
has led to a fertile orientation in which the purpose of research is driven by thehas led to a fertile orientation in which the purpose of research is driven by the
classroom (e.g., Howell, Perez, & Abraham, 2021; Traga Philippakos, MacArthur,classroom (e.g., Howell, Perez, & Abraham, 2021; Traga Philippakos, MacArthur,
& Munsell, 2018). As acceptance of research methodologies has expanded in these& Munsell, 2018). As acceptance of research methodologies has expanded in these
ways, it is important to deeply understand them, so they become an avenue forways, it is important to deeply understand them, so they become an avenue for
exploration exploration and furtand further learning rather than a source of tension leading to fragmen-her learning rather than a source of tension leading to fragmen-
tation of research. In this process, it becomes of paramount importance to leveragetation of research. In this process, it becomes of paramount importance to leverage
the efforts to accurately portray the realities of classroom learning and recognizethe efforts to accurately portray the realities of classroom learning and recognize
the ways research shapes classroom environments, while althe ways research shapes classroom environments, while also being shaped by tso being shaped by them.hem.

One approach that gives attention to both the outcome and the process ofOne approach that gives attention to both the outcome and the process of

learning is learning is designdesign--based research (DBR). DBR focuses on understanding the envi-based research (DBR). DBR focuses on understanding the envi-
ronment, the transformation of tasks and individuals, and modifications needed inronment, the transformation of tasks and individuals, and modifications needed in
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a complex classroom ecology. At its core, DBR is a researcher–a complex classroom ecology. At its core, DBR is a researcher–practitioner collab-practitioner collab-
orative eorative effort based on a specifffort based on a specific theory and on the design aic theory and on the design and testing of approachesnd testing of approaches
within an authentic instructional context through iterative cycles. The specificitywithin an authentic instructional context through iterative cycles. The specificity
in design and execution of DBR works in concert with its responsiveness to thein design and execution of DBR works in concert with its responsiveness to the
dynamic needs associated with working in classrooms. As such, DBR responds todynamic needs associated with working in classrooms. As such, DBR responds to
classroom needs and is shaped by the reality of classrooms. Contrary to traditionalclassroom needs and is shaped by the reality of classrooms. Contrary to traditional

experimental methodologies that are interested in answering what works and gen-experimental methodologies that are interested in answering what works and gen-
eralize findings, DBR is interested in addressing how an intervention works anderalize findings, DBR is interested in addressing how an intervention works and
how it can best work within the context of a real classroom and school. Notably,how it can best work within the context of a real classroom and school. Notably,
DBR does not exclude follow-DBR does not exclude follow-up with experimental methodologies; thus, it canup with experimental methodologies; thus, it can
enrich the narrative ofenrich the narrative of what workswhat works with with howhow,, for w for whomhom, and, and whenwhen..

While DBR is increasingly common across education research, it remains moreWhile DBR is increasingly common across education research, it remains more
accepted in the learning sciences than in other fields within educational researchaccepted in the learning sciences than in other fields within educational research
(such as literacy; see Parsons, Gallagher, & the George Mason University Content(such as literacy; see Parsons, Gallagher, & the George Mason University Content
Analysis Team, 2016). And while an increasing number note DBR as a method-Analysis Team, 2016). And while an increasing number note DBR as a method-
ological approach, the development and refinement of the principles of DBR con-ological approach, the development and refinement of the principles of DBR con-
tinue and warrant continued examination (Sandoval, 2014). The lack of a deeptinue and warrant continued examination (Sandoval, 2014). The lack of a deep

publication record on DBR coupled with challenges associated with engaging inpublication record on DBR coupled with challenges associated with engaging insuch research does not seem due to an unwillingness of journal editors to broadensuch research does not seem due to an unwillingness of journal editors to broaden
perspectives of the research they publish, but is possibly due to needed understand-perspectives of the research they publish, but is possibly due to needed understand-
ing of the purpose, principles, and practices that make DBR a vital approach toing of the purpose, principles, and practices that make DBR a vital approach to
education research.education research.

Goals of This Book Goals of This Book 

As the editors of this book, we have set as a goal to showcase the relevancy of DBRAs the editors of this book, we have set as a goal to showcase the relevancy of DBR
to education and provide specific examples of its application across educationalto education and provide specific examples of its application across educational
contexts and subjects. We hope that this work will encourage current and futurecontexts and subjects. We hope that this work will encourage current and future

researchers to utilize DBR in their educational research settings.researchers to utilize DBR in their educational research settings.
WWe hope that thie hope that this book and the cs book and the contenontent of thit of this work will als work will allow DBR to becomelow DBR to become

more fully known and possibly available to researchers and graduate students. DBRmore fully known and possibly available to researchers and graduate students. DBR
is more than the implementation and observation of concrete control and treat-is more than the implementation and observation of concrete control and treat-
ment variables. It is messy, with continual negotiations between the research teamment variables. It is messy, with continual negotiations between the research team
and co-and co-constructing solutions to a continual flux of factors. Large amounts of dataconstructing solutions to a continual flux of factors. Large amounts of data
are often collected that inform both anticipated and unexpected factors that influ-are often collected that inform both anticipated and unexpected factors that influ-
ence the goal of research. With this in mind, DBR is not just one approach, but aence the goal of research. With this in mind, DBR is not just one approach, but a
combination of approaches that can lead to refinement of instruction, theories, orcombination of approaches that can lead to refinement of instruction, theories, or
resources to an applied educational context (Barab & Squire, 2004). The ambigu-resources to an applied educational context (Barab & Squire, 2004). The ambigu-
ity in this combination at times leads to challenges on well-ity in this combination at times leads to challenges on well-designed DBR receiv-designed DBR receiv-

ing research merit and becoming part of a published corpus. Thus, we anticipateing research merit and becoming part of a published corpus. Thus, we anticipate
that the provided chapters, with a close examination and identification of DBRthat the provided chapters, with a close examination and identification of DBR
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principles across contexts of educational learning, can provide continual develop-principles across contexts of educational learning, can provide continual develop-
ment and clarity of DBR in practice to better differentiate between DBR studiesment and clarity of DBR in practice to better differentiate between DBR studies
and other designs, and to demonstrate the value of DBR to education research.and other designs, and to demonstrate the value of DBR to education research.

We are thankful for our contributing authors and are hopeful for future DBRWe are thankful for our contributing authors and are hopeful for future DBR
studies that may emerge from this work. The field of education is a complex con-studies that may emerge from this work. The field of education is a complex con-
struct; answers to questions on “what works” should be more inclusive and contex-struct; answers to questions on “what works” should be more inclusive and contex-

tual. Research and researchers have a lot to learn from teachers in this reciprocaltual. Research and researchers have a lot to learn from teachers in this reciprocal
learning process.learning process.

Organization of the Book Organization of the Book 

The authors of chapters in this book explain the rigor, procedures, and benefitsThe authors of chapters in this book explain the rigor, procedures, and benefits
of implementing DBR at an international level, across educational contexts (e.g.,of implementing DBR at an international level, across educational contexts (e.g.,
science, literacy), grade levels (e.g., elementary, secondary), foci (e.g., interventionscience, literacy), grade levels (e.g., elementary, secondary), foci (e.g., intervention
design, professional development, assessment, technical education), and popula-design, professional development, assessment, technical education), and popula-
tions (e.g.tions (e.g., g, graduate students, researchers, preservice learraduate students, researchers, preservice learnersners)), whi, while alsle also presentingo presenting

a thorough view of the history and components of high-a thorough view of the history and components of high-quality DBR.quality DBR.Part I provides a comprehensive explanation of DBR as a research methodol-Part I provides a comprehensive explanation of DBR as a research methodol-
ogy, with Chapter 1 commenting on its principles of design and Chapter 2 explain-ogy, with Chapter 1 commenting on its principles of design and Chapter 2 explain-
ing its function in research.ing its function in research.

Part II addresses Part II addresses curriculum developmecurriculum development across a range of subjects and gnt across a range of subjects and grades.rades.
Chapter 3 examines Chapter 3 examines the process of curthe process of curriculum develriculum development and the role of teachersopment and the role of teachers
as partners within a DBR methodological setting. Chapter 4 offers an example ofas partners within a DBR methodological setting. Chapter 4 offers an example of
the use of DBR in science, and Chapter 5 addresses the use of DBR in mathematicsthe use of DBR in science, and Chapter 5 addresses the use of DBR in mathematics
with explicit explanations of a design and application with young learners. Chapterwith explicit explanations of a design and application with young learners. Chapter
6 comments on the use of DBR to develop a middle school curriculum in reading6 comments on the use of DBR to develop a middle school curriculum in reading
and wrand writingiting..

Part III includes specific applications of DBR in educational settings. ChapterPart III includes specific applications of DBR in educational settings. Chapter

7 explains how DBR is applied in reading intervention; Chapter 8 addresses the7 explains how DBR is applied in reading intervention; Chapter 8 addresses the
application of digital literacies in secondary settings; Chapter 9 comments on theapplication of digital literacies in secondary settings; Chapter 9 comments on the
application of DBR methodologies to best support multilingual learners; and Chap-application of DBR methodologies to best support multilingual learners; and Chap-
ter 10 describes the use of DBR in assessment and specifically in the developmentter 10 describes the use of DBR in assessment and specifically in the development
of think-of think-aloud measures.aloud measures.

Part IV addresses the relationship of teachers and researchers within DBRPart IV addresses the relationship of teachers and researchers within DBR
methodologies. Chapter 11 examines the design and application of a professionalmethodologies. Chapter 11 examines the design and application of a professional
development model on genre-development model on genre-based strategy instruction; Chapter 12 addresses thebased strategy instruction; Chapter 12 addresses the
design and application of professional development in disciplinary literacy; Chapterdesign and application of professional development in disciplinary literacy; Chapter
13 explains how DBR can be used in teacher preparation and its affordances with13 explains how DBR can be used in teacher preparation and its affordances with
preservice teachers; Chapter 14 explores DBR as a means for dissertation researchpreservice teachers; Chapter 14 explores DBR as a means for dissertation research

and its utilization by graduate students; and, finally, Chapter 15 applies DBR inand its utilization by graduate students; and, finally, Chapter 15 applies DBR in
higher technical education.higher technical education.
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Design-Design-based research (DBRbased research (DBR) as it is ) as it is practiced today can trace its origipracticed today can trace its origins to Vygotskyns to Vygotsky

and his followers, as well as a number of other influences. One of those followers,and his followers, as well as a number of other influences. One of those followers,

Davydov (1988), coined the termDavydov (1988), coined the term teaching experimentteaching experiment to refer to a method he used: to refer to a method he used:

testing testing out approachout approaches to es to supporting supporting studentsstudents’ m’ mathemaathematical tical concept deveconcept developmenlopment,t,

observing how students responded, and articulating potential trajectories of learn-observing how students responded, and articulating potential trajectories of learn-

ing at the conclusions of his investigations. In the learning sciences, where DBRing at the conclusions of his investigations. In the learning sciences, where DBR
might be called amight be called a signature methodologysignature methodology, Davydov’, Davydov’s approach inspired s approach inspired multiple linesmultiple lines

of research in of research in Holland and tHolland and the United States in he United States in mathematics educamathematics education (e.gtion (e.g., Cobb,., Cobb,

McClain, & Gravemeijer, 2003). These researchers adapted the idea of a “teach-McClain, & Gravemeijer, 2003). These researchers adapted the idea of a “teach-

ing experiment” to the design and testing of conjectures about how to supporting experiment” to the design and testing of conjectures about how to support

mathematics learning. DBR within the learning sciences has also been inspired bymathematics learning. DBR within the learning sciences has also been inspired by

participatory design traditions of Scandinavia (Ehn, 1992) and workplace ethno-participatory design traditions of Scandinavia (Ehn, 1992) and workplace ethno-

graphy (e.g., Orr & Crowfoot, 1992), and by psychologists and cognitive scientistsgraphy (e.g., Orr & Crowfoot, 1992), and by psychologists and cognitive scientists

seeking to create practical applications of theories and knowledge for educationseeking to create practical applications of theories and knowledge for education

(e.g., Brown, 1992; Collins, 1992).(e.g., Brown, 1992; Collins, 1992).

DBR is neither a single methodology nor a static one. It can be challenging toDBR is neither a single methodology nor a static one. It can be challenging to

conceptualize, in part because it draws on methods from multiple traditions, fromconceptualize, in part because it draws on methods from multiple traditions, from
ethnography to human–ethnography to human–computer interaction, and also because the purposes forcomputer interaction, and also because the purposes for

DBR are so varied and continually evolving. For example, while DBR focused onDBR are so varied and continually evolving. For example, while DBR focused on

CHAPTER 1CHAPTER 1

Design-Based Design-Based ResearcResearchh

in Educational Settingsin Educational Settings
 Motivat Motivations, Cions, Crosscutting Frosscutting Features,eatures,

 and Consi and Considerations fderations for Designor Design

Melissa Campanella and William R. PenuelMelissa Campanella and William R. Penuel

Most educational researcMost educational research describes or h describes or evaluaevaluates education as it curtes education as it currently is.rently is.

Some educational researcSome educational research anah analyzes education as it was. lyzes education as it was. Design research,Design research,however, is about education as it could be or even as it should be.however, is about education as it could be or even as it should be.

——BBAKKER AKKER  (2018, p. 3) (2018, p. 3)



    

supporting subject matter learning during much of the decade of the 1990s, andsupporting subject matter learning during much of the decade of the 1990s, and

typically involved close collaborations between researchers and one or more class-typically involved close collaborations between researchers and one or more class-

room teachers, today, DBR encompasses research on outcomes such as civic par-room teachers, today, DBR encompasses research on outcomes such as civic par-

ticipation (Kirshner & Polman, 2013; York & Kirshner, 2015; York, 2015) and canticipation (Kirshner & Polman, 2013; York & Kirshner, 2015; York, 2015) and can

involve multileveled partnerships between researchers and practitioners (Severance,involve multileveled partnerships between researchers and practitioners (Severance,

Leary, & Johnson, 2014). Furthermore, whereas DBR has focused primarily in theLeary, & Johnson, 2014). Furthermore, whereas DBR has focused primarily in the

past on generating powerful concepts about learning like Vygotsky’s zone of proxi-past on generating powerful concepts about learning like Vygotsky’s zone of proxi-
mal development (ZPD) that help us tomal development (ZPD) that help us to seesee learning in new ways (diSessa & Cobb, learning in new ways (diSessa & Cobb,

2004), today’s DBR also aims to help us generate new forms of relationships—2004), today’s DBR also aims to help us generate new forms of relationships—notnot

only among researchers, practitioners, and community members, but also withinonly among researchers, practitioners, and community members, but also within

larger ecosystems (Bang, Faber, Gurneau, Marin, & Soto, 2016).larger ecosystems (Bang, Faber, Gurneau, Marin, & Soto, 2016).

When Is DBR a Good Choice as an Approach?When Is DBR a Good Choice as an Approach?

Before addressing what DBRBefore addressing what DBR isis, it is useful to consider, it is useful to consider whenwhen DBR might be a good DBR might be a good

approach for a given problem, phenomenon, or goal. DBR, like all approaches toapproach for a given problem, phenomenon, or goal. DBR, like all approaches to

inquiry, can address some research questions more suitably than others (Bakker,inquiry, can address some research questions more suitably than others (Bakker,2018; Penuel & Frank, 2016). Furthermore, its pragmatic commitments to changing2018; Penuel & Frank, 2016). Furthermore, its pragmatic commitments to changing

educational practice make it different from research that is primarily descriptive oreducational practice make it different from research that is primarily descriptive or

critical icritical in nature. DBR, n nature. DBR, howhoweveever, can and does r, can and does take critical take critical perspectiveperspectives (e.gs (e.g., Khali., Khalill

& Kier, 201& Kier, 2017)7), and , and descriptive analyses are descriptive analyses are common in common in reports of reports of design studies.design studies.

In this connection, one situation where DBR is a good choice is when theIn this connection, one situation where DBR is a good choice is when the

design team hopes todesign team hopes to interveneintervene in the situation. The purpose of i in the situation. The purpose of intervenntervention may betion may be

to improve an outcome that is already a goal wto improve an outcome that is already a goal within a school or communitithin a school or community organi-y organi-

zation, but DBR is especially well suited to intervention where new goals are beingzation, but DBR is especially well suited to intervention where new goals are being

identified and pursued that may not be reflected in current standards or practiceidentified and pursued that may not be reflected in current standards or practice

(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003; Shaffer & Squire, 2006). The(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003; Shaffer & Squire, 2006). The

goals of intervention may also include transformation of systems (e.g., Wingert,goals of intervention may also include transformation of systems (e.g., Wingert,

RiedyRiedy, Campanella, & , Campanella, & PePenuelnuel, 2020) and of , 2020) and of relationsrelationships bhips between institutions ietween institutions in an a
community (e.g., families and schools; Ishimaru & Takahashi, 2017).community (e.g., families and schools; Ishimaru & Takahashi, 2017).

Not all intervention research questions, however, can be addressed in DBR.Not all intervention research questions, however, can be addressed in DBR.

When the question of whether something works or not is central, experimentalWhen the question of whether something works or not is central, experimental

research—research—in which participants or groups are randomly assigned to treatment orin which participants or groups are randomly assigned to treatment or

control conditions—control conditions—is more appropriate to use than DBR. Experimental researchis more appropriate to use than DBR. Experimental research

answers the question of answers the question of what would havwhat would have happened if e happened if the partthe participants did not par-icipants did not par-

ticipate in the intervention (cf. Rubin, 1974). By contrast, DBR answers questionsticipate in the intervention (cf. Rubin, 1974). By contrast, DBR answers questions

of a “How can . . . of a “How can . . . ?” variety, such as?” variety, such as How can tools for assessment design help How can tools for assessment design help teachersteachers

develop more equitable assessments for students?develop more equitable assessments for students? Causal questions can be answered, Causal questions can be answered,

but they answer questions about the roles of designed tools and practices in sup-but they answer questions about the roles of designed tools and practices in sup-

porting porting specific specific learning learning processes (Sandoval, 201processes (Sandoval, 2014)4)..
Another situation where DBR is a suitable approach is when the purpose is toAnother situation where DBR is a suitable approach is when the purpose is to

devdevelop theory elop theory and knowledge related to some aspect and knowledge related to some aspect of learnof learning ing and develand development.opment.
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Edelson (2002) wrote that DBR is a good approach for developing theory andEdelson (2002) wrote that DBR is a good approach for developing theory and

knowledge related to particular outcomes of learning and routes or means to sup-knowledge related to particular outcomes of learning and routes or means to sup-

porting learning. He also argued that DBR could help develop theory and knowl-porting learning. He also argued that DBR could help develop theory and knowl-

edge related to how to go about designing a particular class of innovations. Anedge related to how to go about designing a particular class of innovations. An

example of this type of DBR comes from the inquiryHub partnership, which hasexample of this type of DBR comes from the inquiryHub partnership, which has

iteraiterated over many years on a ted over many years on a process of collaborative design process of collaborative design of science curriculumof science curriculum

materials, with the purpose of refimaterials, with the purpose of refining an approach to balance a focus on standardsning an approach to balance a focus on standards
with student interest (Penuel et al., 2018).with student interest (Penuel et al., 2018).

A review of the past two decades of DBR in education might lead one to con-A review of the past two decades of DBR in education might lead one to con-

clude that DBR focuses exclusively on subject matter learning, particularly in sci-clude that DBR focuses exclusively on subject matter learning, particularly in sci-

ence, technology, engineering, and mathematics (STEM). But DBR can be fittingence, technology, engineering, and mathematics (STEM). But DBR can be fitting

for intervention research focused on any domain of learning and development atfor intervention research focused on any domain of learning and development at

any age and in any context, from socioemotional learning of young children inany age and in any context, from socioemotional learning of young children in

preschools to the sociopolitical development of adolescents in community-preschools to the sociopolitical development of adolescents in community-basedbased

organizations to the civic learning of adults in a community science project in aorganizations to the civic learning of adults in a community science project in a

museum. It can also be used to generate knowledge related to differences in valuesmuseum. It can also be used to generate knowledge related to differences in values

in a community of practitioners (Kaplan, Riedy, Van Horne, & Penuel, 2019).in a community of practitioners (Kaplan, Riedy, Van Horne, & Penuel, 2019).

Another occasion when DBR is appropriate is when researcheAnother occasion when DBR is appropriate is when researchers aim rs aim to directlyto directlyaffect practice through their research. At its core, DBR is pragmatic in aspirationaffect practice through their research. At its core, DBR is pragmatic in aspiration

(Brown, 1992(Brown, 1992)), seeking , seeking to brito bring about changes ing about changes in the n the worldworld. Practical tools . Practical tools such assuch as

professional development (PD) designs and curriculum materials may result fromprofessional development (PD) designs and curriculum materials may result from

DBR studies, even though those designs and materials are only sometimes sharedDBR studies, even though those designs and materials are only sometimes shared

widely. For some learning scientists, the pragmatic approach embedded in DBRwidely. For some learning scientists, the pragmatic approach embedded in DBR

means that designs should aspire to be usable within current contexts of learn-means that designs should aspire to be usable within current contexts of learn-

ing (e.g., Blumenfeld, Fishman, Krajcik, Marx, & Soloway, 2000). But for oth-ing (e.g., Blumenfeld, Fishman, Krajcik, Marx, & Soloway, 2000). But for oth-

ers, the goal of influencing practice is interpreted more in line with a Marxist orers, the goal of influencing practice is interpreted more in line with a Marxist or

post-post-Marxist notion ofMarxist notion of praxis praxis (e.g., Gutiérrez & Vossoughi, 2010). For these design (e.g., Gutiérrez & Vossoughi, 2010). For these design

researchers, it is not enough to support existing goals of institutions or even ofresearchers, it is not enough to support existing goals of institutions or even of

researcher-researcher-developed learning goals; rather, DBR is oriented to support a kind ofdeveloped learning goals; rather, DBR is oriented to support a kind of

“social dreaming” (McLaren, 1991) of new possibilities not only for learning but“social dreaming” (McLaren, 1991) of new possibilities not only for learning but
also of a just society.also of a just society.

What Makes Something a Design Study?What Makes Something a Design Study?

In thiIn this section, we describe some crosscus section, we describe some crosscutting tting features of DBR. Our description dif-features of DBR. Our description dif-

fers from previous efforts to fers from previous efforts to charactecharacterize rize what makes something a design what makes something a design study (e.study (e.g.,g.,

Cobb et al., 2003; Design-Cobb et al., 2003; Design-Based Research [DBR] Collective, 2003; Reimann, 2011;Based Research [DBR] Collective, 2003; Reimann, 2011;

Anderson & Shattuck, 20Anderson & Shattuck, 201212)), in , in that it both that it both builds fbuilds from those and derives from those and derives from therom the

collective effort of a group of graduate students to make sense of this broad, andcollective effort of a group of graduate students to make sense of this broad, and

continuing changing approach to research. The students read both earlier descrip-continuing changing approach to research. The students read both earlier descrip-
tions of DBR as an approach, as well as examples of DBR studies that have beentions of DBR as an approach, as well as examples of DBR studies that have been

widely cited in the field for decades and studies that have been published over thewidely cited in the field for decades and studies that have been published over the
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last few years. The crosscutting features we describe below reflect their synthesis oflast few years. The crosscutting features we describe below reflect their synthesis of

key features, which extend earlier efforts at synthesis to encompass where DBR iskey features, which extend earlier efforts at synthesis to encompass where DBR is

headed as an approach in headed as an approach in the learnthe learning sciences todaying sciences today..

DBR Is Future OrientedDBR Is Future Oriented

DBR asks questions about what could be learned about the world by changingDBR asks questions about what could be learned about the world by changing
it. It asks whatit. It asks what couldcould or or shouldshould be, and how can we get there? It seeks to imagine be, and how can we get there? It seeks to imagine

new possible social futures (New London Group, 1996) via the design or organi-new possible social futures (New London Group, 1996) via the design or organi-

zation of learning environments. What could be goes beyond just the design of azation of learning environments. What could be goes beyond just the design of a

particular program or curriculum: behind any DBR effort is aparticular program or curriculum: behind any DBR effort is a design politicdesign politic (Tzou (Tzou

et al., 2019b), that is, an image of the social world as it could be and how to bringet al., 2019b), that is, an image of the social world as it could be and how to bring

it about.it about.

The particular iThe particular imagined social fmagined social futures and design politics of design researcheutures and design politics of design researchersrs

vary widely. Whereas some research posits subject-vary widely. Whereas some research posits subject-matter mastery as the desiredmatter mastery as the desired

end of learning and imagines that mastery at each grade level prepares studentsend of learning and imagines that mastery at each grade level prepares students

to develop successively more sophisticated understandings of subject matter (e.g.,to develop successively more sophisticated understandings of subject matter (e.g.,

Wiser, Smith, & Doubler, 2012), other DBR raises significant questions aboutWiser, Smith, & Doubler, 2012), other DBR raises significant questions aboutwhether whether subjectsubject--matter learning as traditionally conceived can truly benefit peoplematter learning as traditionally conceived can truly benefit people

and communities in ways imagined (e.g., Bang, Warren, Rosebery, & Medin, 2012).and communities in ways imagined (e.g., Bang, Warren, Rosebery, & Medin, 2012).

Explicit commitments to equity and justice, to remediating and repairing relation-Explicit commitments to equity and justice, to remediating and repairing relation-

ships in human communities and with the Earth, as well as to cultural sustainabil-ships in human communities and with the Earth, as well as to cultural sustainabil-

ity and resurgence, are increasingly goals of DBR (e.g., Bang et al., 2016; Bang &ity and resurgence, are increasingly goals of DBR (e.g., Bang et al., 2016; Bang &

VVossoughossoughi, 2i, 201016; 6; TTeeters eeters & Jur& Jurowow, 2018), 2018). T. Thus, thus, thehe design politicdesign politic of DBR can involve of DBR can involve

a critique of existing social aa critique of existing social and educand educational inequities, and it can also begitional inequities, and it can also begin with ann with an

envisioning of radical new possibilities for learning.envisioning of radical new possibilities for learning.

Being fBeing future oriented also means uture oriented also means that design researchers often inventhat design researchers often invent methodst methods

for doing what has not yet been done in classrooms. For example, in the 1970s,for doing what has not yet been done in classrooms. For example, in the 1970s,

mathematics teacher-mathematics teacher-researchers at the University of Utrecht in the Netherlandsresearchers at the University of Utrecht in the Netherlands

wanted students to have more control over their learning after years of top-down,wanted students to have more control over their learning after years of top-down,
direct instruction methods. They rejected existing educational research methodsdirect instruction methods. They rejected existing educational research methods

that began in controlled laboratory settings, which produced findings on a that began in controlled laboratory settings, which produced findings on a timelinetimeline

that was too slow to be of practical use. They decided to set up shop in classrooms,that was too slow to be of practical use. They decided to set up shop in classrooms,

testing their design ideas in real time and making immediate refinements. Overtesting their design ideas in real time and making immediate refinements. Over

time, they developed a domain-time, they developed a domain-specific theory, Realistic Mathematics Educationspecific theory, Realistic Mathematics Education

(RME), which included both principles for math learning and for the design of(RME), which included both principles for math learning and for the design of

math learning environments. This approach emphasized that the “development ofmath learning environments. This approach emphasized that the “development of

learning environments and the development of theory were intertwined” (Bakker,learning environments and the development of theory were intertwined” (Bakker,

2018, p. 30). These mathematics education researchers imagined a possible future2018, p. 30). These mathematics education researchers imagined a possible future

where students learned in ways that were more authentic to real-life experiences,where students learned in ways that were more authentic to real-life experiences,

and they envisioned—and they envisioned—and brought about—neand brought about—new methods for studying w methods for studying teaching thatteaching that
supported this way of learnsupported this way of learning. In sum, DBR is fing. In sum, DBR is future oriented with respect to bothuture oriented with respect to both

the ends of learning and means of supporting it.the ends of learning and means of supporting it.
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DBR Builds Theory and Knowledge about LearningDBR Builds Theory and Knowledge about Learning  and  and  Design Design

A design study is always engaged in building knowledge and theory about bothA design study is always engaged in building knowledge and theory about both

learning and design. That is to say, the products of design are not the only thinglearning and design. That is to say, the products of design are not the only thing

that matters in DBR. The interventions are intended to embody theory and helpthat matters in DBR. The interventions are intended to embody theory and help

understand the relations among theory, designs, and practice (DBR Collective,understand the relations among theory, designs, and practice (DBR Collective,

2003; Sandoval, 2014).2003; Sandoval, 2014).Pinkard, Erete, Martin, and McKinney de Royston’s (2017) study of narrative-Pinkard, Erete, Martin, and McKinney de Royston’s (2017) study of narrative-

driven curriculum driven curriculum in in the Digthe Digital Yoital Youth Divas (uth Divas (DDYD) project illustrates these iYD) project illustrates these internter--

twitwined priorities. Drawing ned priorities. Drawing on Nasir and Cookon Nasir and Cooks’s’s (2009) notion of identity resources,s (2009) notion of identity resources,

they sought to create a program that could support Black and Brown they sought to create a program that could support Black and Brown middle schoolmiddle school

girls’ STEM interests and identities by developing new ideas about valued learninggirls’ STEM interests and identities by developing new ideas about valued learning

goals (ideational resources), new connections with peers and mentors (relationalgoals (ideational resources), new connections with peers and mentors (relational

resources), and curriculum (material resources). The team designed a project-resources), and curriculum (material resources). The team designed a project-basedbased

curriculum anchored to an interactive virtual program whose narrative mirroredcurriculum anchored to an interactive virtual program whose narrative mirrored

real life ireal life in middle school and integrated authen middle school and integrated authentic STEM tasks intic STEM tasks into the episodes ofnto the episodes of

the story line. Featuring virtual mentors with realistic intersectional identities, thethe story line. Featuring virtual mentors with realistic intersectional identities, the

curriculum allowed girls to immerse in the story virtually and then contribute incurriculum allowed girls to immerse in the story virtually and then contribute in

concreconcrete ways to solvite ways to solving problems in ng problems in the real the real worldworld, with , with their real-life mentors (fortheir real-life mentors (for

instance, building a circuit board like the one that would be needed to light a LEDinstance, building a circuit board like the one that would be needed to light a LED

bouquet of fbouquet of f lowelowers irs in the n the episodeepisode))..

Testing this conjecture allowed the team to continue to refine ideas aboutTesting this conjecture allowed the team to continue to refine ideas about

how different identity resources could support learning. They found that authen-how different identity resources could support learning. They found that authen-

tic, interactive narratives were motivating to girls, and that the curriculum offeredtic, interactive narratives were motivating to girls, and that the curriculum offered

material, relational, and ideational resources that material, relational, and ideational resources that supported the gsupported the girls’ identity develirls’ identity devel--

opment in STEM opment in STEM and computer scieand computer science; the study also nce; the study also helped team members learnhelped team members learn

how to improve their design. For example, co-how to improve their design. For example, co-design of the narrative became andesign of the narrative became an

important parimportant part of tt of the design. The design. Team members believed that, to be eam members believed that, to be relerelevant, the storyvant, the story

needed to include input from the girls they hoped would benefit from it. After co-needed to include input from the girls they hoped would benefit from it. After co-

designing narratives with the girls, they found that this turned out to be the case,designing narratives with the girls, they found that this turned out to be the case,
with the with the girls ggirls giving iiving invalnvaluable feedbacuable feedback about how to refine situations and charac-k about how to refine situations and charac-

ters to make ters to make them more relatablethem more relatable..

DBR Is Intended to Be UsefulDBR Is Intended to Be Useful

Usability is both a motivation for and a crosscutting feature of DBR. In DBR, bothUsability is both a motivation for and a crosscutting feature of DBR. In DBR, both

the theories that guide design and the products need to be practical. To be of usethe theories that guide design and the products need to be practical. To be of use

in DBR, theories must do real “design work in generating, selecting and validatingin DBR, theories must do real “design work in generating, selecting and validating

design alternatives at the level at which they are consequential” (diSessa & Cobb,design alternatives at the level at which they are consequential” (diSessa & Cobb,

2004, p. 77)2004, p. 77). In th. In this connection, the kind of tis connection, the kind of theories that are useful heories that are useful tend to betend to be smallsmall  

oror humblehumble (Cobb et al., 2003) in nature, focused on a specific domain of learning (Cobb et al., 2003) in nature, focused on a specific domain of learning
and development (e.g., how to support elementary-and development (e.g., how to support elementary-aged students’ statistical reason-aged students’ statistical reason-

ing; Cobb, McClain, & Gravemeijer, 2003), rather thaning; Cobb, McClain, & Gravemeijer, 2003), rather than grand grand theories that provide theories that provide
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mainly general frameworks or guidance for design (e.g., the idea ofmainly general frameworks or guidance for design (e.g., the idea of scaffolding scaffolding    toto

support learning in the ZPD).support learning in the ZPD).

Theory can inform efforts to create designs that are usable in a wide rangeTheory can inform efforts to create designs that are usable in a wide range

of contexts as well. For example, Ahn and colleagues (Ahn, Campos, Hays, &of contexts as well. For example, Ahn and colleagues (Ahn, Campos, Hays, &

DiGiacomo, 20DiGiacomo, 201919) used ideas ) used ideas from human–from human–computecomputer ir interanteraction research to inction research to informform

their efforts to design and test a learning analytics dashboard that instructionaltheir efforts to design and test a learning analytics dashboard that instructional

coaches could use to support coaches could use to support the improvementhe improvement of t of mathematics teacmathematics teaching. The hing. The theo-theo-
ries they drew on helped them make explicit to their partners design rationales forries they drew on helped them make explicit to their partners design rationales for

work, but also supported productive adaptations and uses of the dashboard for awork, but also supported productive adaptations and uses of the dashboard for a

variety of users.variety of users.

Ahn and colleagues’ (2019) approach of involving end users or implement-Ahn and colleagues’ (2019) approach of involving end users or implement-

ers in design is becoming more common, as more design researchers embrace theers in design is becoming more common, as more design researchers embrace the

idea that participation is key to creating usable designs. Though participation inidea that participation is key to creating usable designs. Though participation in

co-co-design is not always a part of DBR in education (e.g., Alvarez, 2012), designdesign is not always a part of DBR in education (e.g., Alvarez, 2012), design

researchers often view at least some participation as essential to design itself. Weresearchers often view at least some participation as essential to design itself. We

return to this conversation during our discussion of considerations for design.return to this conversation during our discussion of considerations for design.

DBR Is IterativeDBR Is Iterative

Iteration, that is, revising a design based on a study of its enactment, is essentialIteration, that is, revising a design based on a study of its enactment, is essential

to DBR (Anderson & Shattuck, 2012). It is through iteration and careful docu-to DBR (Anderson & Shattuck, 2012). It is through iteration and careful docu-

mentation of the iterative process that designs are improved, and knowledge andmentation of the iterative process that designs are improved, and knowledge and

theory are refined. Design researchers use a variety of strategies for documentingtheory are refined. Design researchers use a variety of strategies for documenting

and interpreting the process of iteration, from developing design narratives (e.g.,and interpreting the process of iteration, from developing design narratives (e.g.,

Ahn Ahn et al., 201et al., 2019) to analy9) to analyzing zing design tensions design tensions (e(e.g..g., T, Tataratar, 2007), to tracing , 2007), to tracing shifts shifts inin

conjecconjectured relations tured relations between design between design features and learfeatures and learning ning interacinteractions tions (e.(e.g.g., Wilk-, Wilk-

erson, 2017). Each of these methods helps design researchers coordinate changes inerson, 2017). Each of these methods helps design researchers coordinate changes in

designs with evidence gathered about how designs are taken up in practice. Itera-designs with evidence gathered about how designs are taken up in practice. Itera-

tion also provides a means to help test theories that emerge from testing designs intion also provides a means to help test theories that emerge from testing designs in

practice (Gravemeijer & Cobb, 2013).practice (Gravemeijer & Cobb, 2013).
Design researchers do not always write about their iterations, or sometimesDesign researchers do not always write about their iterations, or sometimes

write only about one phase of iteration in their published studies; still other designwrite only about one phase of iteration in their published studies; still other design

researchers trace the evolution of the intervention over multiple iterations. Itera-researchers trace the evolution of the intervention over multiple iterations. Itera-

tion does not always serve the same purpose, or provide the same benefit, but it istion does not always serve the same purpose, or provide the same benefit, but it is

an essential part of design. For example, for Gutiérrez and Jurow (2016), iterationan essential part of design. For example, for Gutiérrez and Jurow (2016), iteration

centered on attending to emerging issues of equity, and partners and communitiescentered on attending to emerging issues of equity, and partners and communities

were meaningfully involved in the process of iteration, with researchers holdingwere meaningfully involved in the process of iteration, with researchers holding

themselves accountable for the ways that they promoted more equitable relation-themselves accountable for the ways that they promoted more equitable relation-

ships in the community (e.g., Gutiérrez & Jurow, 2016). For Tzou and colleaguesships in the community (e.g., Gutiérrez & Jurow, 2016). For Tzou and colleagues

(2019a), iteration focused on the participatory design process, and the relational(2019a), iteration focused on the participatory design process, and the relational

components that helped transform traditional power dynamics and roles taken upcomponents that helped transform traditional power dynamics and roles taken up
in DBR partnerships.in DBR partnerships.
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Bang and colleagues (2016) described yet another form of iteration that canBang and colleagues (2016) described yet another form of iteration that can

take place in DBR in the context of a search for axiological innovations in learn-take place in DBR in the context of a search for axiological innovations in learn-

ing, that is, iing, that is, innovations in the ways people relate to one another and to other livingnnovations in the ways people relate to one another and to other living

beings in their environment. Initial efforts in this project on Indigenous sciencebeings in their environment. Initial efforts in this project on Indigenous science

learning focused on crafting formal processes and agreements among researchers,learning focused on crafting formal processes and agreements among researchers,

community-community-based educators, and community members, as well as consultationsbased educators, and community members, as well as consultations

with elders about the project (Bang, Medin, Washinawatok, & Chapman, 2010).with elders about the project (Bang, Medin, Washinawatok, & Chapman, 2010).
Over time, to help support more transformative relations among those involved inOver time, to help support more transformative relations among those involved in

the effort, the effort, the team developed activities to help facilitate relationship building:the team developed activities to help facilitate relationship building:

Increasingly we worked to develop design practices to surface and acknowledge ourIncreasingly we worked to develop design practices to surface and acknowledge our

collective experiences and help us to work toward imagining new possible futures.collective experiences and help us to work toward imagining new possible futures.

For example we often engaged in “river of life” activities, which is a visual narrativeFor example we often engaged in “river of life” activities, which is a visual narrative

method that supports collaborators in telling their stories, perspectives, and diversemethod that supports collaborators in telling their stories, perspectives, and diverse

expertises about the past, present, and future by creating a collective visual artifact,expertises about the past, present, and future by creating a collective visual artifact,

working toward unpacking the trajectories that made the present moment possibleworking toward unpacking the trajectories that made the present moment possible

and helped to imagine future trajectories. (p. 35)and helped to imagine future trajectories. (p. 35)

In addition to illustrating how the focus of iteration can center on relation-In addition to illustrating how the focus of iteration can center on relation-

ships, this project highlights ways that iteration can take place within participatoryships, this project highlights ways that iteration can take place within participatory

or co-or co-design processes.design processes.

Examples of DBR That Illustrate ItExamples of DBR That Illustrate Its Crosscutting Featuress Crosscutting Features

In thIn this section, we present two different examples of DBR that illustrate each of theis section, we present two different examples of DBR that illustrate each of the

crosscutting features named above. The examples were chosen to reflect two com-crosscutting features named above. The examples were chosen to reflect two com-

mon contexts of DBR, schools and communities. The first is a line of DBR that wemon contexts of DBR, schools and communities. The first is a line of DBR that we

have condhave conducted in the ucted in the context of a long-term research practice partnership (Farrell,context of a long-term research practice partnership (Farrell,

PePenuelnuel, Daniel, Steup, & Cobur, Daniel, Steup, & Coburn, 2020)n, 2020). The . The second is second is an example of an example of community-community-
based DBR conducted in partnership with parents in schools.based DBR conducted in partnership with parents in schools.

Case 1: Preparing TeCase 1: Preparing Teachers to achers to Develop Five-DimensionalDevelop Five-Dimensional

Science AssessmentsScience Assessments

The inquirThe inquiryHub reseyHub research–arch–practice partnership, which began in 20practice partnership, which began in 200707, is , is a collabora-a collabora-

tion between the Denver Public Schools and the University of Colorado Boulder,tion between the Denver Public Schools and the University of Colorado Boulder,

and includes a number of other partners that support its work. The primary workand includes a number of other partners that support its work. The primary work

of the partnership is in STEM education. Since the partnership’s inception, it hasof the partnership is in STEM education. Since the partnership’s inception, it has

((11) created a technology ) created a technology platform for supporting platform for supporting science teacscience teachers to customize hers to customize theirtheir

instruction that has been in continuous use within the district since 2009 (Sumnerinstruction that has been in continuous use within the district since 2009 (Sumner
& the Curriculum Customization Service Team, 2010); (2) developed routines and& the Curriculum Customization Service Team, 2010); (2) developed routines and
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formative assessments supporting middle school science teachers to use respon-formative assessments supporting middle school science teachers to use respon-

sive pedagogies (Penuel et al., 2017); (3) developed software tools and processessive pedagogies (Penuel et al., 2017); (3) developed software tools and processes

supporting algebra teachers to identify and select high-supporting algebra teachers to identify and select high-quality mathematical tasksquality mathematical tasks

(( Johnso Johnson, n, SevSeverancerance, e, PPenenueluel, , & & LearyLeary, , 2020116)6); ; ((4) 4) dedeveveloped loped a a yearyearlonglong, , proprojecjectt--

based biology curriculum (Affolter et al., 2018) aligned with the Next Generationbased biology curriculum (Affolter et al., 2018) aligned with the Next Generation

Science Standards (NGSS Science Standards (NGSS Lead States, 201Lead States, 2013)3). T. The lihe line of ne of research described belowresearch described below

focuses on supporting teachers in learning to design new science assessments thatfocuses on supporting teachers in learning to design new science assessments that
embody the vision for teaching and learning proposed in A Framework for K–12embody the vision for teaching and learning proposed in A Framework for K–12

Science Education (National Research Council [NRC], 2012).Science Education (National Research Council [NRC], 2012).

 Future-Oriented  Future-Oriented 

The vision of the NRC framework calls for new forms of assessment that areThe vision of the NRC framework calls for new forms of assessment that are

uncommon in today’s schools, that is, assessments that require students to applyuncommon in today’s schools, that is, assessments that require students to apply

knowledge of science and use science and engineering practices to solve problemsknowledge of science and use science and engineering practices to solve problems

and explain phenomena in the world (NRC, 2014). The vision is oriented towardand explain phenomena in the world (NRC, 2014). The vision is oriented toward

an imagined future in which science and engineering can be resources or tools inan imagined future in which science and engineering can be resources or tools in

service of community priorities and civic engagement (Penuel, 2016). Moreover,service of community priorities and civic engagement (Penuel, 2016). Moreover,the call of assessments to connect to students’ interests and identities in meaning-the call of assessments to connect to students’ interests and identities in meaning-

ful ways to promote equity invites teachers to consider how their classrooms areful ways to promote equity invites teachers to consider how their classrooms are

promoting agency and epistemic justice in classrooms that address ways in whichpromoting agency and epistemic justice in classrooms that address ways in which

studenstudents of cts of colorolor, gi, girls and gender nonconforming students, emerging multilirls and gender nonconforming students, emerging multilinguals,nguals,

and students with disabilities historically have not been seen asand students with disabilities historically have not been seen as knowersknowers capable of capable of

doing science (Penuel & Watkins, 2019). The focus of this line of DBR—to pre-doing science (Penuel & Watkins, 2019). The focus of this line of DBR—to pre-

pare teachers to develop and use assessments that address allpare teachers to develop and use assessments that address all five dimen five dimensionssions (5D) (5D)

of the NRC framework (core ideas, practices, crosscutting concept, interest, andof the NRC framework (core ideas, practices, crosscutting concept, interest, and

identityidentity)—is a means to br)—is a means to bringiinging about a future with dng about a future with different kinds of assessmentsifferent kinds of assessments

and relationships among students and between students and teachers in scienceand relationships among students and between students and teachers in science

classrooms.classrooms.

 Developing Theory and Knowledge Developing Theory and Knowledge

The hThe high-leigh-level conjecvel conjecture of ture of this this current iteration of the current iteration of the projecproject posits t posits that support-that support-

ing teachers to design these 5D tasks using tools and feedback can shift teachers’ing teachers to design these 5D tasks using tools and feedback can shift teachers’

visions for visions for sciencscience teaching e teaching and improve the qualitand improve the quality of y of tasks they developtasks they develop. Support-. Support-

ing this conjecture is the theory and practice of evidence-ing this conjecture is the theory and practice of evidence-centecentered design (Mired design (Mislevyslevy

& Haertel, 2006), which proposes that a careful analysis of the domain of learn-& Haertel, 2006), which proposes that a careful analysis of the domain of learn-

ing to be assessed, coupled with the use of specialized templates calleding to be assessed, coupled with the use of specialized templates called design pat-design pat-

terns,terns, can  can support develsupport developers to opers to creatcreate valid e valid assessmenassessments. Evidence-ts. Evidence-centecentered designred design

is typically an expert-is typically an expert-driven process (i.e., by professional assessment developers);driven process (i.e., by professional assessment developers);

the research sought to investigate whether templates could support teachers withthe research sought to investigate whether templates could support teachers with
limited experience in designing assessments to create 5D tasks. A design studylimited experience in designing assessments to create 5D tasks. A design study

was undertaken in which a small sample of teachers received these templates withwas undertaken in which a small sample of teachers received these templates with
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instructions on instructions on how to use them independentlyhow to use them independently, while a, while another sample took part in nother sample took part in aa

2-day worksh2-day workshop where they op where they creatcreated assessments under ted assessments under the guidance he guidance of researchers,of researchers,

using the same templates. The study showed that both groups could, in fact, useusing the same templates. The study showed that both groups could, in fact, use

the templates, and the uthe templates, and the use of tse of those templates supported higherhose templates supported higher--quality assessmentsquality assessments

aligned with the vision of the framework (Penuel et al., 2019). Thus, the findingsaligned with the vision of the framework (Penuel et al., 2019). Thus, the findings

helped extend the range of applicability of evidence-helped extend the range of applicability of evidence-based design to teachers andbased design to teachers and

built knowledge of the ways tools could support design.built knowledge of the ways tools could support design.

Supports for Usability Supports for Usability 

So that it would usable by teachersSo that it would usable by teachers, the design team , the design team made signifmade significant modificationsicant modifications

to the standard, evidence-to the standard, evidence-centered design process. The team created a nine-stepcentered design process. The team created a nine-step

protocol for 5D task design, as well as a range of smaller, lightweight tools to sup-protocol for 5D task design, as well as a range of smaller, lightweight tools to sup-

port each step in the desigport each step in the design. These tools in. These tools includncluded simplifed simplified templaied templates that scaffoldtes that scaffold

how to build science and engineering practices into tasks, question frames to sup-how to build science and engineering practices into tasks, question frames to sup-

port the incorporation of crosscutting concepts into prompts, sample exit tickets,port the incorporation of crosscutting concepts into prompts, sample exit tickets,

a task screener that includes a rubric with checklist items, and reflective questionsa task screener that includes a rubric with checklist items, and reflective questions

designed to help evaluate the “5D-nessdesigned to help evaluate the “5D-ness” of ” of existing existing tasks.tasks.

 Iteration within the Project  Iteration within the Project 

One finding that emerged from the first iteration of the PD workshops was thatOne finding that emerged from the first iteration of the PD workshops was that

in addition to templates, teachers found the feedback researchers gave on theirin addition to templates, teachers found the feedback researchers gave on their

assessments to be particularly useful. The design team had intended the feedbackassessments to be particularly useful. The design team had intended the feedback

to be primarily a vehicle to share key findings with teachers as to how their tasksto be primarily a vehicle to share key findings with teachers as to how their tasks

were being evaluated for research purposes. But, teachers found the feedback towere being evaluated for research purposes. But, teachers found the feedback to

be constructive and useful in helping them better understand 5D science assess-be constructive and useful in helping them better understand 5D science assess-

ment design. Therefore, the team incorporated feedback as a formal aspect of thement design. Therefore, the team incorporated feedback as a formal aspect of the

learning design into a subsequent iteration, attending more to the structure of thelearning design into a subsequent iteration, attending more to the structure of the

feedback.feedback.

Case 2: PRIMES ProjectCase 2: PRIMES Project

Our second example concerns a Our second example concerns a line of line of DBR focused on supporting parent engage-DBR focused on supporting parent engage-

ment in mathematics. The PRIMES project, which stands for Parents Rediscover-ment in mathematics. The PRIMES project, which stands for Parents Rediscover-

ing and Interacting with Math and Engaging Schools, was funded by the Nationaling and Interacting with Math and Engaging Schools, was funded by the National

Science Foundation. The goal of the project, led by Stanford researchers AngelaScience Foundation. The goal of the project, led by Stanford researchers Angela

Booker and Shelley Goldman, was to increase parents’ confidence with reform-Booker and Shelley Goldman, was to increase parents’ confidence with reform-

based mathematics teaching and with engaging with their child’s school. Thebased mathematics teaching and with engaging with their child’s school. The

PRIMES project resulted in a small number of research publications, as well as aPRIMES project resulted in a small number of research publications, as well as a

number of parent resources, including parent workshonumber of parent resources, including parent workshops, a television special ps, a television special calledcalled
The Family AngleThe Family Angle  that aired on a digital public television channel, and a parent  that aired on a digital public television channel, and a parent

guide.guide.
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 Future-Oriented  Future-Oriented 

In contrast to projects that seek to engage parenIn contrast to projects that seek to engage parents on the tts on the typical termypical terms that schoolss that schools

impose (Jay, Rose, & Simmons, 2017), the design team in PRIMES began with theimpose (Jay, Rose, & Simmons, 2017), the design team in PRIMES began with the

premise that parents themselves bring important resources to accomplish this task.premise that parents themselves bring important resources to accomplish this task.

The researchers assumed that parents already engaged in some formThe researchers assumed that parents already engaged in some forms of ms of mathemaathematt--

ics in their household, some with their children, and that these could form the basisics in their household, some with their children, and that these could form the basisfor supporting their children in school-for supporting their children in school-based mathematics (Goldman & Booker,based mathematics (Goldman & Booker,

2009)2009). Therefore, as part of . Therefore, as part of the research, they set out to take the research, they set out to take note of these resourcesnote of these resources

and practices using ethnographic methods and a participatory design process toand practices using ethnographic methods and a participatory design process to

devdevelop additional tools and elop additional tools and resources for parents to support their resources for parents to support their engagemeengagement.nt.

A key aspect of their vision for the future was one in which parents’ relation-A key aspect of their vision for the future was one in which parents’ relation-

ship to mathematics—ship to mathematics—including school mathematics—including school mathematics—waswas repairedrepaired. Math shame. Math shame

and fear were common among the parents in their study and hindered advocatingand fear were common among the parents in their study and hindered advocating

for their children’for their children’s learnis learning. If parents could beging. If parents could begin to feel like tn to feel like they werehey were math peo math peopleple,,

they would be able to better advocate for their children and would themselves feelthey would be able to better advocate for their children and would themselves feel

more comfortable in math learning spaces. The focus on repair, moreover, illus-more comfortable in math learning spaces. The focus on repair, moreover, illus-

trates how one of the key goals of DBR can be centered on changing relationshipstrates how one of the key goals of DBR can be centered on changing relationships

among and between people and disciplinary practices.among and between people and disciplinary practices.

 Developing Theory and Knowledge Developing Theory and Knowledge

There were two key aims of the project, one related to developing knowledge ofThere were two key aims of the project, one related to developing knowledge of

conditions under which repair of parents’ relationship to mathematics might beconditions under which repair of parents’ relationship to mathematics might be

facilitated, and one on how to facilitated, and one on how to support parents’ participation in design.support parents’ participation in design.

A key concept guiding tA key concept guiding the researchhe researchers’ efforts to promote repair was the sense ofers’ efforts to promote repair was the sense of

epistemic authorityepistemic authority in mathematics (Booker & Goldman, 2016, p. 231), which forms in mathematics (Booker & Goldman, 2016, p. 231), which forms

a basis for supporting parents’ agency and advocacy for their children’s learning.a basis for supporting parents’ agency and advocacy for their children’s learning.

Epistemic authority here refers to a confidence in speaking up about what parentsEpistemic authority here refers to a confidence in speaking up about what parents

know from using mathematics in their everyday lives and claiming its relevance toknow from using mathematics in their everyday lives and claiming its relevance to
school mathemaschool mathematics ttics that their chihat their children willdren will encounterl encounter. The . The researchresearchers also ers also soughtsought

to cultivate among parents “the understanding that school math success is depen-to cultivate among parents “the understanding that school math success is depen-

dent on many factors that dent on many factors that involinvolve parents, ones that are ve parents, ones that are quite independequite independent of nt of theirtheir

understanding of classroom mathunderstanding of classroom math” (Goldman, 200” (Goldman, 2006, p. 58)6, p. 58). The . The team’team’s work starteds work started

with the initial premise that “we could displace parents’ fears of math by nam-with the initial premise that “we could displace parents’ fears of math by nam-

ing our everyday math practices and letting them start building new confidences”ing our everyday math practices and letting them start building new confidences”

(Booker & (Booker & Goldman, 201Goldman, 2016, p. 2246, p. 224)). T. This ahis also depended on changilso depended on changing conditions ing conditions inn

schools where other adults (e.g., teachers, administrators) positioned parents as notschools where other adults (e.g., teachers, administrators) positioned parents as not

having competence in mathematics and were therefore treated as less than experthaving competence in mathematics and were therefore treated as less than expert

in their children’s learning. The DBR tested this premise through developing andin their children’s learning. The DBR tested this premise through developing and

iterating in a series of workshops (described below) and documenting in a selectediterating in a series of workshops (described below) and documenting in a selected
case study parents’ changing sense of epistemic authority and agency over succes-case study parents’ changing sense of epistemic authority and agency over succes-

sive iterations of the workshops.sive iterations of the workshops.
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Rather than seeking to make a product that couldRather than seeking to make a product that could scalescale, the design team sought, the design team sought

to engage parents as co-to engage parents as co-designers and to designers and to devedevelop knowledge of potentially lop knowledge of potentially replicablreplicablee

processes for co-processes for co-design. The assumption that parents could be equal partners indesign. The assumption that parents could be equal partners in

design came from the researchers’ commitment to adesign came from the researchers’ commitment to a competence-competence-basedbased view of par- view of par-

ents (Goldman, 2006). Wents (Goldman, 2006). With that, PRIMEith that, PRIMES included four teams in S included four teams in a design a design consorconsor--

tium coordinated by researchers from Stanford University, each composed of par-tium coordinated by researchers from Stanford University, each composed of par-

ents, educaents, educators, and researchers. Ttors, and researchers. Two teams wo teams were based in were based in school districts, aschool districts, and twond two
were based in community organizations. Based on their experience of participatorywere based in community organizations. Based on their experience of participatory

design with parents, the researchers concluded that “ ‘open-ended social innova-design with parents, the researchers concluded that “ ‘open-ended social innova-

tions’ are crucial to systemic repair and that scaling method rather than producttions’ are crucial to systemic repair and that scaling method rather than product

is a challenge for which PDR is well matched” (Booker & Goldman, 2016, p. 233).is a challenge for which PDR is well matched” (Booker & Goldman, 2016, p. 233).

Supports for Usability Supports for Usability 

Over the course of the partnership, the PRIMES project produced a number ofOver the course of the partnership, the PRIMES project produced a number of

resources that parents helped design and that were offered to parents outside theresources that parents helped design and that were offered to parents outside the

project sphere. A total of nine different workshops were created and delivered toproject sphere. A total of nine different workshops were created and delivered to

multiple groups not only in the San Francisco Bay Area, but also across the countrmultiple groups not only in the San Francisco Bay Area, but also across the countryy..
The workshops werThe workshops were made available to e made available to others, too, to guide others, too, to guide them independenthem independently oftly of

the research group. The team produced a television program for a digital channelthe research group. The team produced a television program for a digital channel

of the Public Broadcasting Service (PBS). And, the design team produced a book-of the Public Broadcasting Service (PBS). And, the design team produced a book-

let detailing strategies parents could use to approach the school around aspectslet detailing strategies parents could use to approach the school around aspects

of school math during the middle school years. This booklet included topics fromof school math during the middle school years. This booklet included topics from

expectations around homework, to decisions about when to take algebra, to howexpectations around homework, to decisions about when to take algebra, to how

to approach teacher conferences, and how to turn everyday math problem-to approach teacher conferences, and how to turn everyday math problem-solvingsolving

opportunities into family math engagements.opportunities into family math engagements.

According to the project’s final report to the National Science Foundation, theAccording to the project’s final report to the National Science Foundation, the

workshworkshops reached a total of ops reached a total of 1168 parents in 68 parents in three dithree different locations: the San Franciscofferent locations: the San Francisco

Bay Area, New YBay Area, New York Cityork City, and r, and rural Michigan. ural Michigan. The San The San Francisco Unified Francisco Unified School Dis-School Dis-

trict shared the parent resource with every one of its parent liaisons to schools. Thetrict shared the parent resource with every one of its parent liaisons to schools. The

report also indicated that the television special aired in 2002 to more than 60,000report also indicated that the television special aired in 2002 to more than 60,000

people. A total of 14 PBS and other educational stations additionally aired the feed.people. A total of 14 PBS and other educational stations additionally aired the feed.

 Iteration within the Project  Iteration within the Project 

In the inIn the initial workshops with parents, reseitial workshops with parents, researchers rearchers retained their position as experttained their position as experts—s—

inadverteninadvertently tly supported by supported by parents themselves—parents themselves—resulting in a significant early fail-resulting in a significant early fail-

ure. According to ure. According to Booker and GBooker and Goldman (20oldman (20116)6), the , the initial initial “wo“workshoprkshop, and , and the kithe kindnd

of math problem solving accomplished, felt a lot like school, and as such, it repro-of math problem solving accomplished, felt a lot like school, and as such, it repro-

duced the systemic rift we were seeking to repair” (p. 227). To address this issue,duced the systemic rift we were seeking to repair” (p. 227). To address this issue,

the team decided it would be more effective to reposition the teacher as a learner,the team decided it would be more effective to reposition the teacher as a learner,
and to build the next workshop around an open-ended planter box building proj-and to build the next workshop around an open-ended planter box building proj-

ect. This iteration proved more effective in some ways—the debrief conversationect. This iteration proved more effective in some ways—the debrief conversation

 DBR in Educat DBR in Educational Settional Settingsings   1313



    

engaged parents moreengaged parents more. But, the teacher still . But, the teacher still functioned as the owfunctioned as the owner of knowledge,ner of knowledge,

and teachers struggled to position families’ cultures and personal experiences asand teachers struggled to position families’ cultures and personal experiences as

valuablevaluable. It was not until . It was not until a parent, who was activa parent, who was active as a pare as a partner in co-tner in co-design, becamedesign, became

a facilitator that the dynamic shifted, with the parent proposing different kinds ofa facilitator that the dynamic shifted, with the parent proposing different kinds of

activities that involvactivities that involved a desiged a design activity n activity where doing mathematics was required butwhere doing mathematics was required but

was also in the background to a greater degree. Importantly, the failures from eachwas also in the background to a greater degree. Importantly, the failures from each

of these workshop iterations supported the team so they could better understandof these workshop iterations supported the team so they could better understand
the nature of the math rift. Ultimately, the team synthesized their learning intothe nature of the math rift. Ultimately, the team synthesized their learning into

four design principles: sustained open dialogue, learner authority/positioning, col-four design principles: sustained open dialogue, learner authority/positioning, col-

laborative data analysis, muting individual and cultural deficit.laborative data analysis, muting individual and cultural deficit.

What Should Design Researchers ConsiderWhat Should Design Researchers Consider
When Planning and Carrying Out Studies?When Planning and Carrying Out Studies?

While working through the sorts of difficulties and failures described in the exam-While working through the sorts of difficulties and failures described in the exam-

ples above is a feature of DBR, some more serious critiques of DBR have emergedples above is a feature of DBR, some more serious critiques of DBR have emerged

over the years (e.g., Shavelson et al., 2003), each of which has resulted in clarifica-over the years (e.g., Shavelson et al., 2003), each of which has resulted in clarifica-
tion of the underlying principles of the approach as well as advances within it. Thetion of the underlying principles of the approach as well as advances within it. The

different types of critiques could also be used as considerations for design research-different types of critiques could also be used as considerations for design research-

ers when planning and carrying out DBR.ers when planning and carrying out DBR.

Attending to Methodological RigorAttending to Methodological Rigor

DBR has been subject to various methodological critiques, and design researchersDBR has been subject to various methodological critiques, and design researchers

should care about the methodological rigor of their studies. For us, two criticismsshould care about the methodological rigor of their studies. For us, two criticisms

rise to the top. First, since design researchers conduct theirrise to the top. First, since design researchers conduct their experimentsexperiments in complex in complex

settings with a multitude of uncontrolled variables, some have argued that it issettings with a multitude of uncontrolled variables, some have argued that it is

difficult for design researchers to meet scientifically rigorous standards for makingdifficult for design researchers to meet scientifically rigorous standards for making

reliable and valid reliable and valid claims (claims (KellyKelly, 200, 2004; Shave4; Shavelson et lson et al., 2003)al., 2003). Second, since . Second, since designdesign

studies can produce huge amounts of data, some have pointed out that designstudies can produce huge amounts of data, some have pointed out that design

researchresearchers can easiers can easilyly cherry-cherry- pick pick results (Brown, 1992; Derry et al., 2010). results (Brown, 1992; Derry et al., 2010).

Making scientifically rigorous claims in DBR is different from doing so inMaking scientifically rigorous claims in DBR is different from doing so in

other interventionist or descriptive approachother interventionist or descriptive approaches to research, but it es to research, but it is not is not impossible.impossible.

First, it is important to understand how DBR arguments differ from these otherFirst, it is important to understand how DBR arguments differ from these other

approaches. At the root of these differences is the fact that DBR is not a single orapproaches. At the root of these differences is the fact that DBR is not a single or

static methodology. Some approaches have what can be distinguished as a sharedstatic methodology. Some approaches have what can be distinguished as a shared

argumentative gargumentative grammarammarr (Kelly, 2004) (Kelly, 2004), such as , such as experiments, where there are experiments, where there are commoncommon

understandings (a grammar) for evaluating studies based on whether threats tounderstandings (a grammar) for evaluating studies based on whether threats to

validity have been addressed adequately through random assignment. But, designvalidity have been addressed adequately through random assignment. But, design

researchers follow different argumentative grammars (Bell, 2004). They draw on aresearchers follow different argumentative grammars (Bell, 2004). They draw on a
variety of both experimental and observational methods. Rather than beginningvariety of both experimental and observational methods. Rather than beginning

with a shared argumentative grammar then, DBR arguments lead with substantivewith a shared argumentative grammar then, DBR arguments lead with substantive
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theoretical conjectures about how best to organize for different forms of learningtheoretical conjectures about how best to organize for different forms of learning

(Sandoval, 2014). Underlying each of these conjectures is a set of values about what(Sandoval, 2014). Underlying each of these conjectures is a set of values about what

is most worth learnis most worth learning, which themselving, which themselves may become objects of critique and argu-es may become objects of critique and argu-

ment (ment (PenPenuel & uel & Shepard, Shepard, 2012016).6).

Conjecture maps are tools for figuring out if the things we believe promote theConjecture maps are tools for figuring out if the things we believe promote the

forms of learning we are trying to support are actually doing so. In a conjectureforms of learning we are trying to support are actually doing so. In a conjecture

map, design researchmap, design researchers articulate their ideas about how particular designs wers articulate their ideas about how particular designs will ill sup-sup-
port particular kinds of learning by starting with a high-level conjecture. Designport particular kinds of learning by starting with a high-level conjecture. Design

researchers then think through what it would look like if learners were to take upresearchers then think through what it would look like if learners were to take up

designs as intended by considering how learners embody designs via their toolsdesigns as intended by considering how learners embody designs via their tools

and materials, prescribed roles for teachers and learners in the setting, and discur-and materials, prescribed roles for teachers and learners in the setting, and discur-

sive practices (Sandoval, 2014). How learners interact with designs mediates theirsive practices (Sandoval, 2014). How learners interact with designs mediates their

learning learning processes. Consideprocesses. Considering ring what we might see in these observable iwhat we might see in these observable interanteractionsctions

between learners and designs, as well as in the artifacts learners produce throughbetween learners and designs, as well as in the artifacts learners produce through

these processes, helps us begin to imagine what might actually happen as they takethese processes, helps us begin to imagine what might actually happen as they take

up designs (and thus articulate evidence for design successes and failures). Finally,up designs (and thus articulate evidence for design successes and failures). Finally,

design researchers consider how these mediating processes are intended to pro-design researchers consider how these mediating processes are intended to pro-

duce desired learning outcomes. Using a tool like a conjecture map, or some otherduce desired learning outcomes. Using a tool like a conjecture map, or some other
means for keeping track of our ideas and how we are testing them, to explain ourmeans for keeping track of our ideas and how we are testing them, to explain our

ideas about how both mediating processes of learning and embodiment of designsideas about how both mediating processes of learning and embodiment of designs

contribute to the kinds of change we are trying to make through our interventionscontribute to the kinds of change we are trying to make through our interventions

helps us do a better job of evaluating how our designs fhelps us do a better job of evaluating how our designs function, and how those func-unction, and how those func-

tions support tions support particular particular kinds of kinds of learning learning (Sando(Sandoval, 201val, 2014, p. 25)4, p. 25)..

Supporting the Agency of Participants in ResearchSupporting the Agency of Participants in Research

As we’ve emphasized, one of the crosscutting features of DBR is an attention toAs we’ve emphasized, one of the crosscutting features of DBR is an attention to

usability. Many design researchers believusability. Many design researchers believe that to e that to creacreate useful te useful designs, their designs, their meth-meth-

ods must be at least in some way participatory or collaborative (e.g., Couso, 2016).ods must be at least in some way participatory or collaborative (e.g., Couso, 2016).

Design researchers differ in the level of agency they support for participants inDesign researchers differ in the level of agency they support for participants in

design, as well as design, as well as in the in the form agency takes in form agency takes in the process (Ormel, Roblin, McKenneythe process (Ormel, Roblin, McKenney,,

Voogt, & Pieters, 2012). In some instances, the agency of participants can extend toVoogt, & Pieters, 2012). In some instances, the agency of participants can extend to

the DBR process itself (Severance, Penuel, Sumner, & Leary, 2016). Factors such asthe DBR process itself (Severance, Penuel, Sumner, & Leary, 2016). Factors such as

time, itime, interesnterest, and what it, and what is at stake als at stake all shape what level of agency participants havel shape what level of agency participants have

in design; determining roles and agency in design is often an ongoing (re)negotia-in design; determining roles and agency in design is often an ongoing (re)negotia-

tion within teams (Penuel, Coburn, & Gallagher, 2013).tion within teams (Penuel, Coburn, & Gallagher, 2013).

A number of scholars have pointed specifically to A number of scholars have pointed specifically to the question ofthe question of Who designsWho designs??

(Booker & Goldman, 2016; Engeström, 2011; Philip, Bang, & Jackson, 2018). Rais-(Booker & Goldman, 2016; Engeström, 2011; Philip, Bang, & Jackson, 2018). Rais-

ing this question challenges design teams to consider what stakeholder groups areing this question challenges design teams to consider what stakeholder groups are

at the table in DBR, from teachers to parents to students. It demands that teamsat the table in DBR, from teachers to parents to students. It demands that teams

raise questions about the racial composition of their teams, and their preparednessraise questions about the racial composition of their teams, and their preparedness
to design both for and with particular groups. And, when particular groups can-to design both for and with particular groups. And, when particular groups can-

not be at the table during the design process, how their input might be solicited isnot be at the table during the design process, how their input might be solicited is
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an important consideration, as is the creation of structures foran important consideration, as is the creation of structures for answerabilityanswerability (Patel, (Patel,

202015) to t15) to those groups.hose groups.

When different groups are at the table in co-When different groups are at the table in co-design, inevitably questions arisedesign, inevitably questions arise

as toas to participation for w participation for what?hat? (Ormel et al., 2012). There are multiple motivations for (Ormel et al., 2012). There are multiple motivations for

engaging in engaging in design, as reviewed abodesign, as reviewed above, and these can sometimes come into conflve, and these can sometimes come into conflict.ict.

Leal (2007) highlights how the co-Leal (2007) highlights how the co-optation of participation by institutions like theoptation of participation by institutions like the

World Bank have madeWorld Bank have made participation participation a buzzword. Participation must be structured a buzzword. Participation must be structured
in such a way that attends to power differences involved in participation in designin such a way that attends to power differences involved in participation in design

(O’Connor, Hanny, & Lewis, 2011), and to the ways that participation can simul-(O’Connor, Hanny, & Lewis, 2011), and to the ways that participation can simul-

taneously enable some forms of action (and actors’ agency) while inhibiting othertaneously enable some forms of action (and actors’ agency) while inhibiting other

forms of action (and actors’ agency) (Golob & Giles, 2013).forms of action (and actors’ agency) (Golob & Giles, 2013).

Promoting Socioecological and Racial JusticePromoting Socioecological and Racial Justice

Many design researchers have not and do not always do a good job of mapping posi-Many design researchers have not and do not always do a good job of mapping posi-

tionality, race, and power, and how these factors impact design. Vakil, McKinney detionality, race, and power, and how these factors impact design. Vakil, McKinney de

Royston, Nasir, and Kirshner (2016) write that DBR, with its future orientation andRoyston, Nasir, and Kirshner (2016) write that DBR, with its future orientation and

concern with usable theory, “marks an important departure in the educational sci-concern with usable theory, “marks an important departure in the educational sci-
ences toward investigations of cognition and learning that recognize the centralityences toward investigations of cognition and learning that recognize the centrality

of context” (p. 3), but that explicitly treating race and power in designs is currentlyof context” (p. 3), but that explicitly treating race and power in designs is currently

lacking and is “critical for DBR to fulfilacking and is “critical for DBR to fulfill its pll its potenotential to tial to contributcontribute towards equie towards equity ty andand

realizrealize its potene its potential as a democratizing methodologtial as a democratizing methodology that can intervene y that can intervene in educationalin educational

practice” (p. 4). Missing particularly are treatments of how “race and power medi-practice” (p. 4). Missing particularly are treatments of how “race and power medi-

ate researcher-ate researcher-researched relationships within DBR projects” (p. 4). Khalil and Kierresearched relationships within DBR projects” (p. 4). Khalil and Kier

(2017) offer an emerging antiracist methodological approach for integrating critical(2017) offer an emerging antiracist methodological approach for integrating critical

race theory into DBR in education that presents one approach for better theorizingrace theory into DBR in education that presents one approach for better theorizing

race and power in design. They propose three principles or pillars: attending to inter-race and power in design. They propose three principles or pillars: attending to inter-

est convergence, critiquing liberalism, and privileging counternarratives in DBR.est convergence, critiquing liberalism, and privileging counternarratives in DBR.

There is more than a single justice project, or even a single notion of justice.There is more than a single justice project, or even a single notion of justice.

For example, Indigenous scholars remind us that repairing relations with livingFor example, Indigenous scholars remind us that repairing relations with living

beings beyond the human beings beyond the human is an is an important justice important justice projecproject (Bt (Bang et aang et al., 20l., 20116; T6; Tuck &uck &

Yang, 2018). Important justice projects being pursued by design researchers includeYang, 2018). Important justice projects being pursued by design researchers include

decolonization (e.g., Tzou et al., 2019a), as well as abolition, that is, the effort todecolonization (e.g., Tzou et al., 2019a), as well as abolition, that is, the effort to

eliminateeliminate carceral thinking carceral thinking , which emphasizes policing and control ov, which emphasizes policing and control over thrivier thriving andng and

liberation, from our social institutions (Agid, 2018). As an aid to these projects, aliberation, from our social institutions (Agid, 2018). As an aid to these projects, a

lens oflens of critical historicitycritical historicity, that is, attention to the history of relations among institu-, that is, attention to the history of relations among institu-

tions, communities, and with the land, can be beneficial (Bang et al., 2016).tions, communities, and with the land, can be beneficial (Bang et al., 2016).

Toward a Critical Pragmatism in DBRToward a Critical Pragmatism in DBR

In this chapter, we have sought to represent DBR as an evolving, heterogeneousIn this chapter, we have sought to represent DBR as an evolving, heterogeneous

family of approaches with common features. At its root, all forms of DBR arefamily of approaches with common features. At its root, all forms of DBR are
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deeply pragmatic in their approaches to developing and testing interventions withdeeply pragmatic in their approaches to developing and testing interventions with

the potential to promote more equitable outcomes for students. DBR teams seekthe potential to promote more equitable outcomes for students. DBR teams seek

to change or transform practice through organizing and supporting new forms ofto change or transform practice through organizing and supporting new forms of

learning. Whether cast as a form oflearning. Whether cast as a form of use-use-inspired researchinspired research (Stokes, 1997) or as a means (Stokes, 1997) or as a means

of supporting “expansive notions of learning aof supporting “expansive notions of learning and mediated praxis fundamental to and mediated praxis fundamental to a

transformative education for students from transformative education for students from nondominant communities” (Gutiérreznondominant communities” (Gutiérrez

& Vossoughi, 2010, p. 101), pragmatism suffuses DBR.& Vossoughi, 2010, p. 101), pragmatism suffuses DBR.
As DBR turns increasingly to tackle questions of race, power, and politicsAs DBR turns increasingly to tackle questions of race, power, and politics

(Esmonde & Booker, 2016), it is important to bring one aspect of Dewey’s pragma-(Esmonde & Booker, 2016), it is important to bring one aspect of Dewey’s pragma-

tism tism to the fore: the to the fore: the idea that education shoidea that education should prepare young people for partuld prepare young people for participa-icipa-

tion in a democratic society. What kind of democracy, though, should DBR helption in a democratic society. What kind of democracy, though, should DBR help

prepare young people to join? DBprepare young people to join? DBR always makes bets on claims R always makes bets on claims that a certain that a certain formform

of learning will bring young people into a particular future (Penuel & O’Connor,of learning will bring young people into a particular future (Penuel & O’Connor,

2012010)0); we would be ; we would be wise wise to remain to remain conscious of what those fconscious of what those futures should be.utures should be.

Emerging developments within the field point to the need for a moreEmerging developments within the field point to the need for a more criticalcritical

 pragmatist pragmatist (Feinberg, 2015) stance, that is, one that attends to both history and (Feinberg, 2015) stance, that is, one that attends to both history and

powerpower. A critical pragmatism i. A critical pragmatism is a pragmatism “with teeth” that engages with confs a pragmatism “with teeth” that engages with conflictlict

and pluralism (Hildreth, 2009, p. 798) and with questions of race (Eldridge, 2004).and pluralism (Hildreth, 2009, p. 798) and with questions of race (Eldridge, 2004).
In thiIn this connection, new des connection, new develvelopments towopments toward social design ard social design experiments as a form experiments as a form ofof

DBR that engages systems of DBR that engages systems of power directlypower directly, and , and that embraces a that embraces a critical-critical-historicalhistorical

perspective on systems, striperspective on systems, strike us ke us as a as a promising promising direction (Gutiérrez & direction (Gutiérrez & JurowJurow, 201, 2016)6)..

Emerging developments also point toward the need to develop new strategiesEmerging developments also point toward the need to develop new strategies

for structuring co-for structuring co-participation in the context of a profoundly inequitable society,participation in the context of a profoundly inequitable society,

to promote ideals of engagement within a multiracial democracy. Here, promisingto promote ideals of engagement within a multiracial democracy. Here, promising

developments include those being explored within the Family Leadership Designdevelopments include those being explored within the Family Leadership Design

Collaborative (2017), where teams of researchers, families, and communities haveCollaborative (2017), where teams of researchers, families, and communities have

been exploring ways to structure participation to amplify the voices of those whobeen exploring ways to structure participation to amplify the voices of those who

rarely have decision-rarely have decision-making power in conversations about how to improve edu-making power in conversations about how to improve edu-

cation. Similarly, emerging models for community-cation. Similarly, emerging models for community-based partnerships show prom-based partnerships show prom-ise for multidirectional mentoring models, where senior researchers, junior schol-ise for multidirectional mentoring models, where senior researchers, junior schol-

ars, and community members can learn together in the context of change effortsars, and community members can learn together in the context of change efforts

(Ghiso, Campano, Scheab, Asaah, & Rusoja, 2019).(Ghiso, Campano, Scheab, Asaah, & Rusoja, 2019).

One of the strengths of DBR has been its power to evolve in response to cri-One of the strengths of DBR has been its power to evolve in response to cri-

tiques. The current directions of DBR suggest that its evolution continues in thistiques. The current directions of DBR suggest that its evolution continues in this

way. For this reason, we are hopeful that DBR is here to stay and continues toway. For this reason, we are hopeful that DBR is here to stay and continues to

develop as a promising approach for promoting equitable change and justice indevelop as a promising approach for promoting equitable change and justice in

schools and communities.schools and communities.
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The beginning of design-The beginning of design-based research (DBR) is often credited to Ann Brown’sbased research (DBR) is often credited to Ann Brown’s

1992 paper about design experiments. Brown suggested a movement to classroom-1992 paper about design experiments. Brown suggested a movement to classroom-

based research in order to understand how designs for teaching and learning workbased research in order to understand how designs for teaching and learning work

in practice within the context. Other authors continued the discussion of DBR forin practice within the context. Other authors continued the discussion of DBR for

studying learning interventions and developing theory in context (Collins, 1992;studying learning interventions and developing theory in context (Collins, 1992;

Collins, Joseph, & Bielaczyc, 2004; Gravemeijer, 1994). However, a special issueCollins, Joseph, & Bielaczyc, 2004; Gravemeijer, 1994). However, a special issue

ofof Educational Educational ResearcResearcherher in 2003 and a special issue of in 2003 and a special issue of The Journal of the LearningThe Journal of the Learning

SciencesSciences in 2004 marked increased visibility of DBR in education and researchers in 2004 marked increased visibility of DBR in education and researchers

in multiple diin multiple disciplines. A challenge at thsciplines. A challenge at that time at time introduced by Kelly’introduced by Kelly’s (2004) papers (2004) paper

captures the central question in the title:captures the central question in the title: But is it methodological?But is it methodological? Early papers on Early papers on

the topic explored the argumentative grammar (Kelly, 2004, 2006) and underlyingthe topic explored the argumentative grammar (Kelly, 2004, 2006) and underlying

epistemological perspective about DBR (Collins, 1992; Collins et al., 2004; Grave-epistemological perspective about DBR (Collins, 1992; Collins et al., 2004; Grave-

meijemeijer, 199r, 1994)4). A . A reframing reframing of the of the research enteresearch enterprirprise fse from a desigrom a design-n-based (or design-based (or design-

focused, perhapsfocused, perhaps) perspective leads to reframing ) perspective leads to reframing sources of evidence and the naturesources of evidence and the nature

of the claims that might be made in DBR projects.of the claims that might be made in DBR projects.

As design-As design-based methods expanded, there was also based methods expanded, there was also an emergence of descriptorsan emergence of descriptors

of this methodology (e.g., design experiments, DBR, design-of this methodology (e.g., design experiments, DBR, design-based based implemenimplementationtation

research, formative experiment). Central to all of the methodological descriptorsresearch, formative experiment). Central to all of the methodological descriptors

was the notion of was the notion of design as design as a process and ta process and the source of evidence for the researcherhe source of evidence for the researcher..

While design experiments originated in classrooms, DBR has since expanded toWhile design experiments originated in classrooms, DBR has since expanded to

contexts including school districts (e.g., Cobb & Jackson, 2011, 2012; Penuel &contexts including school districts (e.g., Cobb & Jackson, 2011, 2012; Penuel &

Fishman, 2012), communities (Hermes, Bang, & Marin, 2012; Santo, Ching, Pep-Fishman, 2012), communities (Hermes, Bang, & Marin, 2012; Santo, Ching, Pep-
pler, & Hoadley, 2018), and informal learning settings (e.g., Land & Zimmerman,pler, & Hoadley, 2018), and informal learning settings (e.g., Land & Zimmerman,

2015). Participatory design research was the focus of a special issue of2015). Participatory design research was the focus of a special issue of Cognition &Cognition &
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InstructionInstruction (Bang  (Bang & V& Vossoughi, 20ossoughi, 20116)6). Thi. This expansion of termis expansion of terminology and frnology and framing aming isis

not unusual for a new approach to research; however, it can impede comprehensivenot unusual for a new approach to research; however, it can impede comprehensive

understanding in the field, thereby slowing advancement. This expansion of useunderstanding in the field, thereby slowing advancement. This expansion of use

from classrooms to school systems and beyond demonstrates the power and appli-from classrooms to school systems and beyond demonstrates the power and appli-

cability of this approach to study enhancement in understanding and outcomes.cability of this approach to study enhancement in understanding and outcomes.

In thiIn this chapters chapter, we explore how the epistemol, we explore how the epistemological fogical framing raming of research from aof research from a

design-design-based perspective shapes pubbased perspective shapes publication and distrlication and distribution of fiibution of findings, outcomesndings, outcomes,,
and results. The framing shapes how DBR is reviewed and published. We alsoand results. The framing shapes how DBR is reviewed and published. We also

explore the state of DBR in terms of publication rates in leading journals. Finally,explore the state of DBR in terms of publication rates in leading journals. Finally,

we present possible implications and suggestions for publishing, promotion guide-we present possible implications and suggestions for publishing, promotion guide-

lines, and overall research practice that would support DBR in the field. Anotherlines, and overall research practice that would support DBR in the field. Another

chapter in this volume will speak about the application of DBR in graduate studieschapter in this volume will speak about the application of DBR in graduate studies

and dissertations (see Chapter 14).and dissertations (see Chapter 14).

What Are the Methodological Affordances of DBR?What Are the Methodological Affordances of DBR?

In this section, we will not provide an extensive review of DBR, its principles, andIn this section, we will not provide an extensive review of DBR, its principles, and
educational implications. Chapter 1 effectively addresses the theory and genesiseducational implications. Chapter 1 effectively addresses the theory and genesis

of DBR. We will briefly situate the methodological affordances of DBR and theirof DBR. We will briefly situate the methodological affordances of DBR and their

benefits for educational settings. There are many reasons that researchers choosebenefits for educational settings. There are many reasons that researchers choose

DBR methods to DBR methods to invesinvestigate educational problems and tigate educational problems and innovations. DBR methodsinnovations. DBR methods

afford researchers unique opportuafford researchers unique opportunities to nities to understand howunderstand how, when, and , when, and why educawhy educa--

tional innovations work in practice (Penuel, Fishman, Cheng, & Sabelli, 2011). Fortional innovations work in practice (Penuel, Fishman, Cheng, & Sabelli, 2011). For

researchresearchers interested in ers interested in understandingunderstanding if if  and and howhow in innovanovations may tions may work beyonwork beyond ad a

single context, DBR is a beneficial approach. Some of the key benefits of DBR aresingle context, DBR is a beneficial approach. Some of the key benefits of DBR are

outlined in this section.outlined in this section.

A fundamental affordance of DBR is that it enables researchers to iterativelyA fundamental affordance of DBR is that it enables researchers to iteratively

and flexibly refine an educational intervention to meet a contextually sensitiveand flexibly refine an educational intervention to meet a contextually sensitive

goal. Although DBR is flexible, it is also highly systematic. Researchers using thisgoal. Although DBR is flexible, it is also highly systematic. Researchers using this

approach typically first identify a problem to be solved (Edelson, 2002). Identifyingapproach typically first identify a problem to be solved (Edelson, 2002). Identifying

a problem leads researchers to generate a possible solution(s) or goal for their edu-a problem leads researchers to generate a possible solution(s) or goal for their edu-

cational intervention. Researccational intervention. Researchers then use thers then use that goal as hat goal as a continual reference pointa continual reference point

for collecting and analyzing data and determining the need for refinements to thefor collecting and analyzing data and determining the need for refinements to the

intervention (Reinking & Bradley, 2008). This flexibility differs from other meth-intervention (Reinking & Bradley, 2008). This flexibility differs from other meth-

odologies that require strict adherence to an intervention, regardless of whether itodologies that require strict adherence to an intervention, regardless of whether it

is working iis working in a way thn a way that alignat aligns with a s with a desired outcomdesired outcome. Rathere. Rather, with , with DBR researcDBR research,h,

researchers iteratively analyze data, often in cycles or predetermined periods ofresearchers iteratively analyze data, often in cycles or predetermined periods of

time, and make refinements to the intervention until the desired goal is met. Thetime, and make refinements to the intervention until the desired goal is met. The

combination of being both systematic and flexible not only leads to an interven-combination of being both systematic and flexible not only leads to an interven-

tion that works, but altion that works, but also ensures tso ensures that researchehat researchers understand how and why it rs understand how and why it worksworks
(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003).(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003).
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A second affordance of DBR is that the research is situated and carried outA second affordance of DBR is that the research is situated and carried out

in the real-world setting for which the intervention is intended (Kelly, 2006). Thisin the real-world setting for which the intervention is intended (Kelly, 2006). This

situated approach differs from other forms of research in which interventions aresituated approach differs from other forms of research in which interventions are

studied in clinical or lab settings, or in small subgroups or samples of the intendedstudied in clinical or lab settings, or in small subgroups or samples of the intended

recipierecipients. By situating nts. By situating the research in the research in real-real-world settings and world settings and applying quantitativeapplying quantitative

and/or qualitative methods, researchand/or qualitative methods, researchers can ers can better understand how the better understand how the interveninterventiontion

works in classroom seworks in classroom settings attings and can iterand can iteratively modify it withitively modify it within that setting until n that setting until thethe
predetermined intervention goal is met. Ecological validity—predetermined intervention goal is met. Ecological validity—the degree to whichthe degree to which

outcomeoutcomes of s of a study a study are predictive of outcomes in are predictive of outcomes in real-real-world settings (Schmucklerworld settings (Schmuckler,,

20012001)—has long )—has long been an been an important concern important concern among the among the research community (e.gresearch community (e.g.,.,

Orne & Holland, 1968), particularly because ecological validity decreases as theOrne & Holland, 1968), particularly because ecological validity decreases as the

controlled conditions of a research setting increase. Design research accounts forcontrolled conditions of a research setting increase. Design research accounts for

the importance of ecological validity by enabling researchers to ensure that thethe importance of ecological validity by enabling researchers to ensure that the

intervention can be intervention can be effectiveeffectively applied ily applied in real-worn real-world contexts.ld contexts.

A third affordance of DBR is that it enables researchers to work collabora-A third affordance of DBR is that it enables researchers to work collabora-

tively with teachers (and other stakeholders) to develop and test specific pedagogi-tively with teachers (and other stakeholders) to develop and test specific pedagogi-

cal theories based on instructional practice, rather than only overarching theoriescal theories based on instructional practice, rather than only overarching theories

of teaching and of teaching and learning learning (Reinking (Reinking & Bradley& Bradley, 200, 2008; e.g.8; e.g., see Chapters 3, 4, 5, 6, 11, see Chapters 3, 4, 5, 6, 11,,
and 12, this volume). On a larger scale,and 12, this volume). On a larger scale, design-design-based implementation researchbased implementation research might might

include district or school-include district or school-based leaders as part of the research team to test modelsbased leaders as part of the research team to test models

for change (e.g., Cobb & Jackson, 2011; Penuel & Fishman, 2012). Variations suchfor change (e.g., Cobb & Jackson, 2011; Penuel & Fishman, 2012). Variations such

asas participatory  participatory design design researresearchch engage community members throughout the entire engage community members throughout the entire

endeavor (Bang & Vossoughi, 2016). This approach often enables researchers toendeavor (Bang & Vossoughi, 2016). This approach often enables researchers to

produce findings tproduce findings that are more useful to teachers or practitionhat are more useful to teachers or practitioners to whom the find-ers to whom the find-

ings would be ings would be most applicable.most applicable.

One tactic used in DBR is to determine the factors that both enhance andOne tactic used in DBR is to determine the factors that both enhance and

inhibit progress toward the desired outcomes of an intervention. By systematicallyinhibit progress toward the desired outcomes of an intervention. By systematically

and continuously examining these factors to make refinements to an intervention,and continuously examining these factors to make refinements to an intervention,

researchers are better able to construct theories and findings that are of benefitresearchers are better able to construct theories and findings that are of benefit

to practitioners. Instead of being “locked in” to an intervention to fidelity, as isto practitioners. Instead of being “locked in” to an intervention to fidelity, as is

required by an experimental design, DBR allows researchers and practitioners torequired by an experimental design, DBR allows researchers and practitioners to

adjust implementation to magnify the enhancing features of an intervention whileadjust implementation to magnify the enhancing features of an intervention while

reducing or eliminating the features that inhibit progress toward the desired out-reducing or eliminating the features that inhibit progress toward the desired out-

comes. Gravemeijer and Cobb (2006) recommend planning the DBR interven-comes. Gravemeijer and Cobb (2006) recommend planning the DBR interven-

tion in a series of interconnected data collection and analysis cycles in order totion in a series of interconnected data collection and analysis cycles in order to

ensure that factors that impact the iensure that factors that impact the intervenntervention are noted, analyzed, ation are noted, analyzed, and adapted ifnd adapted if

needed to improvneeded to improve the design or working te the design or working theory supporting heory supporting the design conjectures.the design conjectures.

Cycles of data collection and analysis may be considered micro, meaning that theyCycles of data collection and analysis may be considered micro, meaning that they

repeat over a brief time frame, such as a daily microcycle or lesson microcycle, andrepeat over a brief time frame, such as a daily microcycle or lesson microcycle, and

in turn a series of microcycles may be further examined in a macrocycle to gainin turn a series of microcycles may be further examined in a macrocycle to gain

overall perspective of a complete DBR experiment (Gravemeijer & Cobb, 2006).overall perspective of a complete DBR experiment (Gravemeijer & Cobb, 2006).
Reinking and Bradley (2008) suggest that larger DBR studies may need additionalReinking and Bradley (2008) suggest that larger DBR studies may need additional
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cycle designations, noting that a single classroom may create a microcycle for datacycle designations, noting that a single classroom may create a microcycle for data

collection and analysis, followed by macrocyccollection and analysis, followed by macrocycles looking across classrooms wles looking across classrooms within aithin a

studystudy. By establishing . By establishing a clear fa clear frameworamework of data colrk of data collection and analysis lection and analysis cyclescycles, DBR, DBR

researchers can nimbly adjust a design that is not working as planned, noting theresearchers can nimbly adjust a design that is not working as planned, noting the

contextual or design factors that incontextual or design factors that inhibited progress. In other cases, researchers mayhibited progress. In other cases, researchers may

notice an unnotice an unintended enhancing factor that they want to keep close tabs on intended enhancing factor that they want to keep close tabs on in orderin order

to understand how it is positively infto understand how it is positively influencluencing ting the outcomehe outcome. The cyclical f. The cyclical frameworrameworkk
should be included in the should be included in the interventiointervention description of n description of the method section.the method section.

Current State of Publications of Current State of Publications of DBRDBR

The central goal of this chapter is to understand how DBR should and could beThe central goal of this chapter is to understand how DBR should and could be

viewed by the research communitviewed by the research communityy, by , by editors, and by publishers. Weditors, and by publishers. We recognie recognize thatze that

peer review is an invaluable part of vetting research contributions to the field, andpeer review is an invaluable part of vetting research contributions to the field, and

the role is to read and interrogate each manuscript, weighing details and ensuringthe role is to read and interrogate each manuscript, weighing details and ensuring

that the journal or conference audience will clearly understand the final piece. Wethat the journal or conference audience will clearly understand the final piece. We

use the termuse the term readerreader to describe the reviewers, editors, publishers, and ultimately, to describe the reviewers, editors, publishers, and ultimately,
the intended audience. Salient features of DBR should be included in publicationsthe intended audience. Salient features of DBR should be included in publications

in order to distinguish a DBR project from other types of research (see Chapter 1in order to distinguish a DBR project from other types of research (see Chapter 1

for an explanation). In the following section, this explanation is provided not fromfor an explanation). In the following section, this explanation is provided not from

the perspective of the the perspective of the researchresearcher and wer and writer but from riter but from the perspective of the the perspective of the readereader.r.

Publication Rate of DBR and Presence in High-Tier JournalsPublication Rate of DBR and Presence in High-Tier Journals

Because DBR is a relatively new methodology (Easterday, Rees Lewis, & Gerber,Because DBR is a relatively new methodology (Easterday, Rees Lewis, & Gerber,

2014) and it has been variably applied in different fields of educational research2014) and it has been variably applied in different fields of educational research

(e.g., see Chapters 3, 4, 8, and 15, this volume), there is diverse understanding(e.g., see Chapters 3, 4, 8, and 15, this volume), there is diverse understanding

about the methodology used. This diverse understanding influences how reviewersabout the methodology used. This diverse understanding influences how reviewers

and editors respond to and evaluate DBR studies. Nevertheless, DBR studies areand editors respond to and evaluate DBR studies. Nevertheless, DBR studies are

published in different journals at varying rates. Therefore, researchers using DBRpublished in different journals at varying rates. Therefore, researchers using DBR

need to be intentional and strategic in selecting an outlet for their work—more soneed to be intentional and strategic in selecting an outlet for their work—more so

than they have traditionally been because unlike researchers using quantitativethan they have traditionally been because unlike researchers using quantitative

and qualitative methods, DBR researchers face a real chance that journal editorialand qualitative methods, DBR researchers face a real chance that journal editorial

review boards may not have a DBR methodological expert review boards may not have a DBR methodological expert to review the study. As ato review the study. As a

result, the work of DBR researcheresult, the work of DBR researchers is rs is often evaluatoften evaluated by reviewers who do not fuled by reviewers who do not fullyly

understand the methodology.understand the methodology.

In order to explore the publication rate of DBR, we used two strategies. First,In order to explore the publication rate of DBR, we used two strategies. First,

we used an existing dataset (Parsons, Gallagher, & the George Mason Universitywe used an existing dataset (Parsons, Gallagher, & the George Mason University

Content Analysis Team, 2016; Parsons, Gallagher, Leggett, Ives, & Lague, 2020) toContent Analysis Team, 2016; Parsons, Gallagher, Leggett, Ives, & Lague, 2020) to

explore the frequency of DBR iexplore the frequency of DBR in 15 ln 15 literacy journals fiteracy journals from 2007 rom 2007 to 201to 2016. W6. We chosee chose
to examine data from this project because it included articles across a 10-year timeto examine data from this project because it included articles across a 10-year time
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period; because it period; because it is a is a large dataset (4,3large dataset (4,305 art05 articlesicles); and because it); and because it pulls pulls publications publications

from a wide range of literacy journals, many that would be identified asfrom a wide range of literacy journals, many that would be identified as top-tiertop-tier  

journals journals in education research broadlyin education research broadly, such as, such as Reading Research QuarterlyReading Research Quarterly,, ScientificScientific

Studies of Reading Studies of Reading ,, Elementary School JournalElementary School Journal, and, and Journal of Liter Journal of Literacy Researcacy Researchh..

Second, we explored the methodologies used Second, we explored the methodologies used in in current volumes (i.current volumes (i.e., 201e., 2019 and9 and

2020) of journals publishing empirical research that we identified as those with the2020) of journals publishing empirical research that we identified as those with the

highest impact factors. This analysis provides readers with an idea of how DBR ishighest impact factors. This analysis provides readers with an idea of how DBR is
currently received and represecurrently received and represented in tnted in the educational journals he educational journals that are most that are most “pres“presti-ti-

gious” in our fgious” in our field. Sucield. Such informh information provides a toucation provides a touchpoint for future uhpoint for future undersnderstandingtanding

of the develoof the development and use of DBR in pment and use of DBR in the field. Tthe field. To identify o identify the 10 journals wthe 10 journals with theith the

highest impact factors, we consulted two journal-highest impact factors, we consulted two journal-ranking databases: Journal Cita-ranking databases: Journal Cita-

tions Reports (2018) and SCImago (2018). In the Educational Research categories,tions Reports (2018) and SCImago (2018). In the Educational Research categories,

we listed the 30 journwe listed the 30 journals with als with the highest impact factors from each database. Nethe highest impact factors from each database. Next,xt,

we removed journals focused on reviews of research. Then, we cross-we removed journals focused on reviews of research. Then, we cross-checked thechecked the

lists to identify journals appearing on each list, resulting in 13 journals. We addedlists to identify journals appearing on each list, resulting in 13 journals. We added

the rank of each journal from each list, and ordered them from the lowest (i.e., thethe rank of each journal from each list, and ordered them from the lowest (i.e., the

highest impact factor would be ranked number 1). We examined the methods ofhighest impact factor would be ranked number 1). We examined the methods of

each article published in each publication to see how maeach article published in each publication to see how many studies used DBR as tny studies used DBR as thehe
methodology.methodology.

The previous analysis of journals that publish literacy research included theThe previous analysis of journals that publish literacy research included the

journals journals presenpresented in ted in TTable 2.1able 2.1. In . In the 4,305 articles analythe 4,305 articles analyzed in zed in this this studystudy, 21 used, 21 used

DBR. ResearchDBR. Researchers adhered to the folloers adhered to the following wing rules for coding rules for coding research desresearch designs iigns in thisn this

dataset: the research design needed to be explicitly stated in the article. “Wheredataset: the research design needed to be explicitly stated in the article. “Where

a research design was not explicitly stated, coders classified the study as generala research design was not explicitly stated, coders classified the study as general

qualitative (referred to as qualitative throughout), general quantitative (referred toqualitative (referred to as qualitative throughout), general quantitative (referred to

as quantitative), mixed methods, or nonempirical” (Parsons et al., 2020, p. 349).as quantitative), mixed methods, or nonempirical” (Parsons et al., 2020, p. 349).

We recognize that this coding rule is restrictive, but it ensured accuracy in coding.We recognize that this coding rule is restrictive, but it ensured accuracy in coding.

Nevertheless, it is clear that DBR was not a common research design in the 4,305Nevertheless, it is clear that DBR was not a common research design in the 4,305

articles coded in this research.articles coded in this research.

The journals that emerged through our process of identifying the educationalThe journals that emerged through our process of identifying the educational

research journals with the highest impact factors resulted in the analysis of theresearch journals with the highest impact factors resulted in the analysis of the

journals journals presenpresented in ted in TTable 2.2. In able 2.2. In the 14the 149 art9 articles reviewicles reviewed in ed in the tthe two most recentwo most recent

issues of the high-issues of the high-impact-impact-factor journals, seven used DBR.factor journals, seven used DBR.

There are a few possible reasons for low publication rates in the high-There are a few possible reasons for low publication rates in the high-impact-impact-

factor journals. It may be the situated, context-factor journals. It may be the situated, context-based nature of DBR such that thebased nature of DBR such that the

work is ofwork is often grounded in ten grounded in a specifa specific content area (e.ic content area (e.g., literacyg., literacy, mathematics, engi-, mathematics, engi-

neering) and thus less likely to address topics of general interest for some jour-neering) and thus less likely to address topics of general interest for some jour-

nals, or nals, or authoauthors may seek out dirs may seek out discipline-scipline-based journals for publishing DBR findings.based journals for publishing DBR findings.

Some journalSome journals may publish s may publish more about the theoretical perspective (e.gmore about the theoretical perspective (e.g.,., EducationalEducational

ResearcherResearcher) than studies themselves as guidance to the field. As we argue in the) than studies themselves as guidance to the field. As we argue in the

next section, it may be that some editors or reviewenext section, it may be that some editors or reviewers are unrs are unfamilfamiliar with iar with DBR and,DBR and,
thereftherefore, are more liore, are more likely to offer unkely to offer unfavofavorable ratings arable ratings and recommendationd recommendations.ns.
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TABLE 2.TABLE 2.1. 1. Journals in Journals in the Analysis of Literacy Publicationsthe Analysis of Literacy Publications

 Journal Journal Journal Citation ReportsJournal Citation Reports SCImagoSCImago

Elementary School JournalElementary School Journal 11..114400 11..226699

English JournalEnglish Journal NN//AA NN//AA

Language ArtsLanguage Arts NN//AA NN//AA

Literacy Research and InstructionLiteracy Research and Instruction NN//AA 00..880000

 Journal of Adol Journal of Adolescent and Adult Literacyescent and Adult Literacy 11..225500 00..773377

 Journal of Education Journal of Educational Psychologyal Psychology 55..117788 33..445599

 Journal of Literacy Research Journal of Literacy Research 11..888866 11..338855

 Journal of Research in Reading  Journal of Research in Reading  11..332233 00..889944

Reading PsychologyReading Psychology NN//AA 00..553300

Reading Research QuarterlyReading Research Quarterly 22..669966 22..006644

The ReadThe Reading Ting Teachereacher 11..116688 00..660099

Reading and Writing QuarterlyReading and Writing Quarterly 00..993344 00..553300

Research in the Teaching of EnglishResearch in the Teaching of English 11..667755 11..662211

Reading and Writing Reading and Writing  11..994422 11..446622

Scientific Studies of Reading Scientific Studies of Reading  22..447700 22..110011

TABLE 2.2. TABLE 2.2. Journals with Journals with High Impact High Impact FactorsFactors

 Journal Journal Journal Citation ReportsJournal Citation Reports SCImagoSCImago

Internet and Higher EducationInternet and Higher Education 55..228844 33..330077

Educational ResearcherEducational Researcher 33..338866 33..662211

Sociology of EducationSociology of Education 33..114466 44..333344

Educational Evaluation and Policy AnalysisEducational Evaluation and Policy Analysis 33..112277 55..002211
 American Educatio American Educational Research Journalnal Research Journal 33..117700 33..117766

 Journal of T Journal of Teacher Educationeacher Education 33..226633 33..000099

 Journal of Engineer Journal of Engineering Educationing Education 33..224444 33..003322

 Journal of the Lear Journal of the Learning Sciencesning Sciences 33..554455 22..775522

Computers and EducationComputers and Education 55..662277 22..332233

Learning and InstructionLearning and Instruction 33..991177 22..449944

2828 UNDERSTANDING DBRUNDERSTANDING DBR



    

Reviewing DBR and DBR under ReviewReviewing DBR and DBR under Review

Reviewing DBR research requires an understanding of the components and prin-Reviewing DBR research requires an understanding of the components and prin-

ciples of this type of research. Readers will ask as they process a manuscript andciples of this type of research. Readers will ask as they process a manuscript and

study on DBR,study on DBR, What distinguishes a DBR project from other types of researchWhat distinguishes a DBR project from other types of research? First? First

and foremost, there should be a description of what is being designed. For exam-and foremost, there should be a description of what is being designed. For exam-

ple, is there a new curriculum? A model for professional development (PD)? Theple, is there a new curriculum? A model for professional development (PD)? The
design of a learning environment in a science museum? What is being designed,design of a learning environment in a science museum? What is being designed,

why, and for what purpose? Using the termwhy, and for what purpose? Using the term designdesign as a noun to describe the study- as a noun to describe the study-

creatcreated product or tool that wied product or tool that will effectively address the goal of the research is a ll effectively address the goal of the research is a shiftshift

for many readers, who are accustomed to viewingfor many readers, who are accustomed to viewing designdesign as a verb that describes as a verb that describes

the research technique. It is incumbent on the researcher to clearly describe whatthe research technique. It is incumbent on the researcher to clearly describe what

is being designed, and why it is needed to achieve the particular study goal. Foris being designed, and why it is needed to achieve the particular study goal. For

example, if the study goal iexample, if the study goal is to better teach vocabs to better teach vocabularulary to students, the design is they to students, the design is the

multimodal inmultimodal instructional approach that was creatstructional approach that was created, tested, and refined during ed, tested, and refined during thethe

intervention (see Parsons & Bryant, 2016).intervention (see Parsons & Bryant, 2016).

The second element of DBR is its focus on the design principles or conjec-The second element of DBR is its focus on the design principles or conjec-

tures. Sandoval (2004, 2014) characterizes this as starting with a set of conjecturestures. Sandoval (2004, 2014) characterizes this as starting with a set of conjectures
about the design that both support iterations and revisions but are also questionedabout the design that both support iterations and revisions but are also questioned

throughout the projecthroughout the project. The t. The researchresearchers must collect and analyzers must collect and analyze data to determinee data to determine

if the initial conjectures about the design continue to hold throughout, or if (andif the initial conjectures about the design continue to hold throughout, or if (and

how) they need to be revised. Guiding principles are a commonly used element ofhow) they need to be revised. Guiding principles are a commonly used element of

design research projects (Anderson & Shattuck, 2012; Gravemeijer & Cobb, 2006;design research projects (Anderson & Shattuck, 2012; Gravemeijer & Cobb, 2006;

Sandoval, 2004). Guiding principles should inform the design but also need to beSandoval, 2004). Guiding principles should inform the design but also need to be

interrogated themselinterrogated themselves since a product of tves since a product of the research endeahe research endeavor can be vor can be the designthe design

principles themselves. Tprinciples themselves. Testing, iesting, invnvestigating, and estigating, and documendocumenting ting how the how the conjecconjecturestures

or principles play out in practice through the design and implementation processor principles play out in practice through the design and implementation process

are the focus of gathering evidence.are the focus of gathering evidence.

A third feature of DBR is the iterative nature of the process and the focus onA third feature of DBR is the iterative nature of the process and the focus on

the process itself as well as products. Therefore, DBR should document the deci-the process itself as well as products. Therefore, DBR should document the deci-

sion making on the part of the research team that supported design, implementa-sion making on the part of the research team that supported design, implementa-

tion, and revision of what was tion, and revision of what was being designed. Tbeing designed. This documentation of process (andhis documentation of process (and

related design decisions) should include how evidence was used to make decisionsrelated design decisions) should include how evidence was used to make decisions

about revisions to what was being designed. So, if research teams are anticipatingabout revisions to what was being designed. So, if research teams are anticipating

revisions to a product, what data are they gathering to support that decision mak-revisions to a product, what data are they gathering to support that decision mak-

ing? For example, in developing curriculum, are the researchers gathering artifactsing? For example, in developing curriculum, are the researchers gathering artifacts

of student work to support revision? Authors shoof student work to support revision? Authors should distiuld distinguish nguish between micro andbetween micro and

macro levels of iteration and modimacro levels of iteration and modifications (e.gfications (e.g., Reinki., Reinking & ng & BradleyBradley, 20, 2008)08)..

The focus on design process is a key distinction between DBR and other typesThe focus on design process is a key distinction between DBR and other types

of education reseof education research. An overarcarch. An overarching hing goal of DBR is to goal of DBR is to share the inner workings ofshare the inner workings of

the research projecthe research project, thereby making t, thereby making the implicit elements visible or explicit to the implicit elements visible or explicit to thethe
readerreader. The . The researchresearcher must describe the er must describe the underlying work within underlying work within an intervention inan intervention in
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order to explain how and why the design product iteratively evolved to address theorder to explain how and why the design product iteratively evolved to address the

research goal. Tresearch goal. To use o use learning learning environments as an environments as an example of a product, DBR doc-example of a product, DBR doc-

uments not only what happened in the implementation buuments not only what happened in the implementation but also t also the underpinnithe underpinningsngs

of the design of the learning environment (e.g., Gravemeijer & van Eerde, 2009).of the design of the learning environment (e.g., Gravemeijer & van Eerde, 2009).

This supports the understanding of specific curriculum materials and additionallyThis supports the understanding of specific curriculum materials and additionally

how those materials were develhow those materials were developed to ioped to inform fnform future design. Tasuture design. Tasks for students andks for students and

teachteachers should be culturalers should be culturally relevanly relevant and meant and meaningfingful. Tul. Thereherefore, tasks do not existfore, tasks do not exist

in a in a vacuvacuum, but rather are lum, but rather are likely to be ikely to be revised or adjusted ovrevised or adjusted over time. DBR provideser time. DBR provides

principles that undergird the curriculum design such asprinciples that undergird the curriculum design such as culturculturally relevant conteally relevant contextsxts  

to support the curriculum, which allow tasks to shift in context but still be assessed.to support the curriculum, which allow tasks to shift in context but still be assessed.

Since the conjectures or priSince the conjectures or principles are tested and revised over time, the nciples are tested and revised over time, the projecproject cant can

creatcreate sharable resources and e sharable resources and tools as tools as well as gwell as guidelines to support uidelines to support the develthe developmentopment

and adaptation of resources.and adaptation of resources.

Critiques of DBR Critiques of DBR and Recommendations for Publicationsand Recommendations for Publications

This This journal doesn’journal doesn’t publish action research.t publish action research.
More clarity in the methodology is needed.More clarity in the methodology is needed.

YYour organiour organization of the zation of the design-design-based research work into the phases identifiedbased research work into the phases identified

by Gravemeijer and Cobb is useful; however, I’m not sure how these sectionsby Gravemeijer and Cobb is useful; however, I’m not sure how these sections

fit into the methods section.fit into the methods section.

You have a section on inhibiting factors, but that doesn’t match a researchYou have a section on inhibiting factors, but that doesn’t match a research

question.question.

While more researchers are using DBR, it remains misunderstood in educationalWhile more researchers are using DBR, it remains misunderstood in educational

research settings. The comments above are representaresearch settings. The comments above are representative of those received by us itive of those received by us inn

the process of pursuing publication of various DBR studies. Given that the methodthe process of pursuing publication of various DBR studies. Given that the method

is somewhat novel, we are placed in the position of explaining our choices moreis somewhat novel, we are placed in the position of explaining our choices more
explicitly than researchers using, for example, experimental design or case study.explicitly than researchers using, for example, experimental design or case study.

Simply stated, the onus remains on researchers using DBR to explain not only whySimply stated, the onus remains on researchers using DBR to explain not only why

the methodology works for their study but also how the methodology works. Thisthe methodology works for their study but also how the methodology works. This

explication is particularly relevant if the target journal has not published DBRexplication is particularly relevant if the target journal has not published DBR

previously. Researchers seeking publication are regularly advised to review recentpreviously. Researchers seeking publication are regularly advised to review recent

issues of their target journal in order to match writing style and format; we suggestissues of their target journal in order to match writing style and format; we suggest

that reviewing for methodology is of equal importance, as discussed in the abovethat reviewing for methodology is of equal importance, as discussed in the above

section. In thsection. In this mais mannernner, researchers can explore which methods are , researchers can explore which methods are more frequentlymore frequently

published in the target journal, as well as how other authors have described theirpublished in the target journal, as well as how other authors have described their

methodological choices. In this section, we explore a few of the common critiquesmethodological choices. In this section, we explore a few of the common critiques

of DBR and present corresponding of DBR and present corresponding recommendarecommendations to tions to resolvresolve the e the issues, therebyissues, thereby
enhancing publication chances. In publishing, as in sports, often the best defenseenhancing publication chances. In publishing, as in sports, often the best defense

is a good offense!is a good offense!
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Critique: DBR Isn’t MethodologicalCritique: DBR Isn’t Methodological

In the In the early days of DBR, the question of whether it was methodological was raearly days of DBR, the question of whether it was methodological was raised.ised.

Kelly (2004) published a paper titled “Yes, But Is It Methodological?” More recently,Kelly (2004) published a paper titled “Yes, But Is It Methodological?” More recently,

Bakker (2018) questioned whether DBR is a method or methodology. SandovalBakker (2018) questioned whether DBR is a method or methodology. Sandoval

(20(20114) explains t4) explains that DBR may not be hat DBR may not be a methodology as a methodology as Kelly (2004) notes, becauseKelly (2004) notes, because

there’s no identifiable set of clear-cut methods for DBR, but design researchers havethere’s no identifiable set of clear-cut methods for DBR, but design researchers have
demonstrated that they can use many methods to effectively enact designs in spe-demonstrated that they can use many methods to effectively enact designs in spe-

cific learning environments in order to pair outcomes with intervention (p. 20).cific learning environments in order to pair outcomes with intervention (p. 20).

Anderson and Shattuck (20Anderson and Shattuck (201212) explain ) explain that DBR “ithat DBR “is largely agnostic s largely agnostic when it comeswhen it comes

to epistemological challenges to the choice of methodologies used” (p. 17) and isto epistemological challenges to the choice of methodologies used” (p. 17) and is

pragmatically oriented, meaning that researchers often employ mixed methods inpragmatically oriented, meaning that researchers often employ mixed methods in

DBR studies. Many researDBR studies. Many researchers emphasize the idea that DBR frachers emphasize the idea that DBR frames research not inmes research not in

terms of qualitative, quantitative, or mixed methods, but rather is a framing of theterms of qualitative, quantitative, or mixed methods, but rather is a framing of the

endeavor of research itself. Components of a DBR project may use varied method-endeavor of research itself. Components of a DBR project may use varied method-

ological approaches depending on the goals and objectives of the research. In thisological approaches depending on the goals and objectives of the research. In this

sense, it is not only about a choice of methodological tools and resources. It is alsosense, it is not only about a choice of methodological tools and resources. It is also

about how we frame the purpose and goals of research itself.about how we frame the purpose and goals of research itself.Bakker (2018) discusses a related critique that design-Bakker (2018) discusses a related critique that design-based researchers maybased researchers may

“cherry-“cherry-pick” findings and conclusions that suit their predetermined goals. In apick” findings and conclusions that suit their predetermined goals. In a

similar vein, there are questions about local theory development grounded in con-similar vein, there are questions about local theory development grounded in con-

text: Are DBR findings and conclusions unique to the specific study context? Or,text: Are DBR findings and conclusions unique to the specific study context? Or,

what is learned in the local context that can inform work in other contexts? Towhat is learned in the local context that can inform work in other contexts? To

address these concerns, design-address these concerns, design-based researchers need to examine and carefullybased researchers need to examine and carefully

explain how they have warranted their conclusions and findings. In addition, DBRexplain how they have warranted their conclusions and findings. In addition, DBR

also typically yields findings as well as other “products” of research that are usefulalso typically yields findings as well as other “products” of research that are useful

in other settings, such as principles to guide decision making or to design learningin other settings, such as principles to guide decision making or to design learning

experiences that can be situated elsewhere (e.g., Hira & Hynes, 2019).experiences that can be situated elsewhere (e.g., Hira & Hynes, 2019).

Recommendation: Explain Methods—But Methods Section Is LongRecommendation: Explain Methods—But Methods Section Is Long

DBR has hopefully moved beyond earlier questions about whether it was method-DBR has hopefully moved beyond earlier questions about whether it was method-

ological or empirical. Significant studies exist in both larger-ological or empirical. Significant studies exist in both larger-scale (e.g., Cobb &scale (e.g., Cobb &

 Jac Jackson, 20kson, 201212; Kete; Ketelhulhut, Nelst, Nelson, Claron, Clarke, & Dedke, & Dede, 20e, 201010; Pe; Penuenuel & Fishman, 20l & Fishman, 201212))

and smaller-and smaller-scale work (e.g., Newstetter, 2005; Strobel, Jonassen, & Jonas, 2008)scale work (e.g., Newstetter, 2005; Strobel, Jonassen, & Jonas, 2008)

that contribute to the development of educational theory and findings for educa-that contribute to the development of educational theory and findings for educa-

tional questions. However, even small-scale design studies are complex, and it cantional questions. However, even small-scale design studies are complex, and it can

be challenging to describe a study within the confines of a 30- to 40-page journalbe challenging to describe a study within the confines of a 30- to 40-page journal

article format.article format.

Methodology sections for a DBR project are complex and therefore lengthyMethodology sections for a DBR project are complex and therefore lengthy

because DBR is by nature interventionist while also studying intervention. Thisbecause DBR is by nature interventionist while also studying intervention. This
means that DBR researchers must explain the intervention itself and how themeans that DBR researchers must explain the intervention itself and how the

accompanying iaccompanying invnvestigation unfolded. In testigation unfolded. In this his manner, DBR researchmanner, DBR researchers address noters address not

 Addressi Addressing Publication ng Publication ChallengeChallenges in DBRs in DBR   3131



    

only “if” something worked, as in an experimental design, but “how” it worked inonly “if” something worked, as in an experimental design, but “how” it worked in

the research context. Cherrthe research context. Cherry-y-picking claims (see Bakker, 2018) may be warded offpicking claims (see Bakker, 2018) may be warded off

by details that describe when and where the design elicits learning, and the natureby details that describe when and where the design elicits learning, and the nature

of that learning.of that learning.

Reinking and Bradley (2008) describe the importance of a clear interventionReinking and Bradley (2008) describe the importance of a clear intervention

framework on which to base the study. We suggest that the intervention frame-framework on which to base the study. We suggest that the intervention frame-

work be depicted in a figure to illustrate which elements are stable, when and howwork be depicted in a figure to illustrate which elements are stable, when and how
data are collected, and when cycles of iteradata are collected, and when cycles of iterative analysis otive analysis occurred to determine howccurred to determine how

well the design met the study’s pedagogical goal, informing the need (or not) forwell the design met the study’s pedagogical goal, informing the need (or not) for

design modifications. Most DBR interventions are set within complex contextsdesign modifications. Most DBR interventions are set within complex contexts

and researchers must document the nature of the context, the nature of the inter-and researchers must document the nature of the context, the nature of the inter-

vention, and the cycles of data collection and revision. Appendices that show keyvention, and the cycles of data collection and revision. Appendices that show key

design products or study-design products or study-developed data collection tools such as questionnaires ordeveloped data collection tools such as questionnaires or

response prompts also add iresponse prompts also add important detail mportant detail in a in a readereaderr--friendly format. By using fig-friendly format. By using fig-

ures and other graphics to show their thinking to reviewers, authors can maximizeures and other graphics to show their thinking to reviewers, authors can maximize

manuscript space for a detailed description of design revisions and outcomes. Fur-manuscript space for a detailed description of design revisions and outcomes. Fur-

thermore, researchers can look for journals that offer online space, such as reposi-thermore, researchers can look for journals that offer online space, such as reposi-

tories for supplemental materials. Many DBR projects boast a wealth of collectedtories for supplemental materials. Many DBR projects boast a wealth of collected
data, and onlidata, and online supplemne supplements that connect design ents that connect design process and product can provideprocess and product can provide

readereaders and rs and reviewreviewers with ers with important detailimportant details to deeply understand the s to deeply understand the studystudy..

We have found it useful to carefully describe the methodology with relevantWe have found it useful to carefully describe the methodology with relevant

citations to support the DBR framework and cyclical data collection and analysis.citations to support the DBR framework and cyclical data collection and analysis.

Offering a clear description of the study design, along with explicit treatment ofOffering a clear description of the study design, along with explicit treatment of

design choices, iteradesign choices, iterative data collection and analysis, plus enhancing tive data collection and analysis, plus enhancing and inhand inhibitingibiting

factors that informed design adaptations is critical. Without a clear description offactors that informed design adaptations is critical. Without a clear description of

those elements that are unique to DBR, it is impossible for reviewers and editorsthose elements that are unique to DBR, it is impossible for reviewers and editors

to truly understand the research presented in the manuscript. And, a confusingto truly understand the research presented in the manuscript. And, a confusing

methodolmethodology ogy often leads to often leads to a rejected submission.a rejected submission.

Critique: Everything Is Local, So What Generalizes to Other Research?Critique: Everything Is Local, So What Generalizes to Other Research?

A definiA defining feature of DBR is that it is ng feature of DBR is that it is deeply embedddeeply embedded in the study context. Howed in the study context. How--

eveever, that embeddedness also raises r, that embeddedness also raises questions about what aspects of the questions about what aspects of the DBR studyDBR study

can be generalized and what theory is being built. Anderson and Shattuck (2012,can be generalized and what theory is being built. Anderson and Shattuck (2012,

p. 22p. 22) note t) note that DBR produces rich contextual hat DBR produces rich contextual description, implemendescription, implementation detail,tation detail,

development and design processes, and design principles that emerged as the proj-development and design processes, and design principles that emerged as the proj-

ect evolect evolved, which should result in clear pictures of ved, which should result in clear pictures of specific locaspecific local intervention thatl intervention that

researchers can then adapt in their own settings.researchers can then adapt in their own settings.

In a related vein, the researchers’ role in the project may be as members of aIn a related vein, the researchers’ role in the project may be as members of a

partnership, and they are likely the designers of the learning environment, whichpartnership, and they are likely the designers of the learning environment, which

raises further questions of generalizability (e.g., Barab & Squire, 2004). Otherraises further questions of generalizability (e.g., Barab & Squire, 2004). Other
researchers acknowledge this critique and note that qualitative researchers areresearchers acknowledge this critique and note that qualitative researchers are

long accustomed to it, and in fact, the depth of a researcher’s involvement makeslong accustomed to it, and in fact, the depth of a researcher’s involvement makes
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DBR more successful than other situated approaches (Anderson & Shattuck, 2012;DBR more successful than other situated approaches (Anderson & Shattuck, 2012;

Onwuegbuzie & Leech, 2007). Anderson and Shattuck go on to explain that theOnwuegbuzie & Leech, 2007). Anderson and Shattuck go on to explain that the

“in“insider knowledsider knowledge” of the ge” of the DBR researchDBR researcher engaged in er engaged in a project can sia project can simultaneousmultaneouslyly

add to and detract from study validity, declaring that a solid understanding of theadd to and detract from study validity, declaring that a solid understanding of the

difference between objectivity and bias, and the willingness to carefully tread thatdifference between objectivity and bias, and the willingness to carefully tread that

line defiline define quality ne quality DBR (p. 18DBR (p. 18)). Connected to validit. Connected to validityy, argu, arguments can be ments can be made thatmade that

because the findings, principles, and products are grounded in and guided by thebecause the findings, principles, and products are grounded in and guided by the
local setting, they have greater validity. As with methodology, the DBR productslocal setting, they have greater validity. As with methodology, the DBR products

should be described clearly to ensure broad understanding of what kinds of claimsshould be described clearly to ensure broad understanding of what kinds of claims

are being made and what outcomes may be generalizable to other settings.are being made and what outcomes may be generalizable to other settings.

Recommendation: Explain Theory Used and Theory DevelopedRecommendation: Explain Theory Used and Theory Developed

While all methods should be consistently examined and interrogated for rigor andWhile all methods should be consistently examined and interrogated for rigor and

quality assurance, many of the earlier critiques of DBR appear to be somewhatquality assurance, many of the earlier critiques of DBR appear to be somewhat

amelioratameliorated by ed by later design research from later design research from the same the same authoauthors. For example, comparers. For example, compare

Dede’s (2004) early stance that DBR lacks methodological rigor with his later par-Dede’s (2004) early stance that DBR lacks methodological rigor with his later par-

ticipation in the highly successful, multiyear, grant-ticipation in the highly successful, multiyear, grant-funded River City project (seefunded River City project (see
Ketelhut et al., 2010). It is possible that earlier reviewers and publishers of DBRKetelhut et al., 2010). It is possible that earlier reviewers and publishers of DBR

studies were less focused on describing theory and conjectures that grounded andstudies were less focused on describing theory and conjectures that grounded and

evolved during their study process, and were more focused on describing “whatevolved during their study process, and were more focused on describing “what

works” as a result of an intervention since the experimental/postpositivist lens wasworks” as a result of an intervention since the experimental/postpositivist lens was

highly valued in the 2000s as randomized controlled trials (RCTs) were consid-highly valued in the 2000s as randomized controlled trials (RCTs) were consid-

ered the gold standard for educational research. In the current climate, with theered the gold standard for educational research. In the current climate, with the

focus of DBR on both intervention and design in context, it follows that shiftingfocus of DBR on both intervention and design in context, it follows that shifting

to more explanatory detail, particularly in the rationale and intervention descrip-to more explanatory detail, particularly in the rationale and intervention descrip-

tion, especially conjectures and working theories to inform design choices, wouldtion, especially conjectures and working theories to inform design choices, would

help address much of this. Sandoval (2014) called out previous researchers for nothelp address much of this. Sandoval (2014) called out previous researchers for not

explaining enough of their approach or design components, decisions, and work-explaining enough of their approach or design components, decisions, and work-

ing theory for design choices, noting that conjecture mapping may make designing theory for design choices, noting that conjecture mapping may make design

relationships concrete. Since conjecture mapping is gaining visibility, we note thatrelationships concrete. Since conjecture mapping is gaining visibility, we note that

older DBR publications are unolder DBR publications are unlikely to ilikely to inclunclude such elemende such elements. As ts. As such, ausuch, authors maythors may

increase their chances of achieving publication by finding recent published workincrease their chances of achieving publication by finding recent published work

on which to model their own manuscripts, clearly noting the connections betweenon which to model their own manuscripts, clearly noting the connections between

their working ttheir working theories, or conjectures, and connected design decisions.heories, or conjectures, and connected design decisions.

Theoretical and conceptual frameworks play a dual role in DBR. A paradoxTheoretical and conceptual frameworks play a dual role in DBR. A paradox

of DBR is that it is simultaneously driven by local context (e.g., including stake-of DBR is that it is simultaneously driven by local context (e.g., including stake-

holders, situated in the setting) and driven to produce and respond to theory thatholders, situated in the setting) and driven to produce and respond to theory that

transcends the local transcends the local context. Design conjeccontext. Design conjectures and pritures and principles snciples should be groundedhould be grounded

in theory, and the results of the study should contribute to theory. However, thein theory, and the results of the study should contribute to theory. However, the

use of theory and the meaning of theory are far from uniform in DBR (Svihla &use of theory and the meaning of theory are far from uniform in DBR (Svihla &
Reeves, 2016). Some researchers also describe local theory (e.g., Gravemeijer &Reeves, 2016). Some researchers also describe local theory (e.g., Gravemeijer &

Cobb, 2006) that both situates the design and the process, but also points to tCobb, 2006) that both situates the design and the process, but also points to theoryheory
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development that may go beyond the local setting and is transportable to otherdevelopment that may go beyond the local setting and is transportable to other

settings, thereby developing grounded theory (e.g., Glaser & Strauss, 1965). So,settings, thereby developing grounded theory (e.g., Glaser & Strauss, 1965). So,

a design-a design-based researcher needs to explain how theory was used throughout thebased researcher needs to explain how theory was used throughout the

study, how decisions were made carefully, and how data were analyzed critically tostudy, how decisions were made carefully, and how data were analyzed critically to

avoid claims of “what you see is what you get.” Providing theoretical details aidsavoid claims of “what you see is what you get.” Providing theoretical details aids

readereader understanding and r understanding and furtfurther revher reveals the eals the implicit decisions and elemenimplicit decisions and elements wts withinithin

the study.the study.
For publishing, then, it makes sense For publishing, then, it makes sense that authors shothat authors should include explicit detailsuld include explicit details

to support initial design decisions for the intervention. To illustrate their thinkingto support initial design decisions for the intervention. To illustrate their thinking

while saving text space, authors may consider including figures that depict theirwhile saving text space, authors may consider including figures that depict their

conjecconjecture mapping. They should then explain how designture mapping. They should then explain how designs are embodied ts are embodied through-hrough-

out the intervention. In that way, readers can better visualize the research andout the intervention. In that way, readers can better visualize the research and

connect the connect the data-data-supported outcomsupported outcomes to iterative design evolues to iterative design evolution, fition, finishing nishing with awith a

well-well-justified working theory that can then be considered in other contexts.justified working theory that can then be considered in other contexts.

Critique: Everything Is Changing and Nothing Seems FixedCritique: Everything Is Changing and Nothing Seems Fixed

As discussed previously, a feature of DBR is implementing cycles of data collec-As discussed previously, a feature of DBR is implementing cycles of data collec-
tion, analysis, and revisions in order to analyze changes to the design as resourcestion, analysis, and revisions in order to analyze changes to the design as resources

and tools might be operationalized in different settings. Readers accustomed to anand tools might be operationalized in different settings. Readers accustomed to an

experimental or experimental or postpost--positivist lens positivist lens may wonder whamay wonder what elements are fit elements are fixed in the xed in the setset--

ting, and what is being tested or examined. Or, if everything is open to revision,ting, and what is being tested or examined. Or, if everything is open to revision,

then what is kthen what is known at the end of nown at the end of the study? Furthermorethe study? Furthermore, reviewers might question, reviewers might question

the interventionist role of the interventionist role of the researcherthe researcher/des/designer iigner in the n the context and wondecontext and wonder aboutr about

influence on the results and conclusions. When the researcher is both changinginfluence on the results and conclusions. When the researcher is both changing

the system and studying the system, it raises a conundrum identified by Phillipsthe system and studying the system, it raises a conundrum identified by Phillips

and Dolle (2006) about Hawthorne effects. Reviewers may ask, “Is the researcherand Dolle (2006) about Hawthorne effects. Reviewers may ask, “Is the researcher

reporting only what he or she wants to see? What is the person’s role in the study,reporting only what he or she wants to see? What is the person’s role in the study,

and does it become predictive given that he or she is also the designer?”and does it become predictive given that he or she is also the designer?”

Recommendation: Explain Cycles, Phases, or Strands ClearlyRecommendation: Explain Cycles, Phases, or Strands Clearly

A second challenge for publication is that a paper may be focused on one phase ofA second challenge for publication is that a paper may be focused on one phase of

the studythe study, but researchers may need to describe other phases to , but researchers may need to describe other phases to explain their explain their designdesign

decisions for the current phase. When this occurs, researchers must describe thedecisions for the current phase. When this occurs, researchers must describe the

underlying or implicit work within an intervention, making their design processesunderlying or implicit work within an intervention, making their design processes

visible to visible to the reader to explain the reader to explain how and why the design how and why the design producproduct iterativet iteratively evolvly evolveded

to address the research goal. The phases or strands of the study may interact into address the research goal. The phases or strands of the study may interact in

complex ways (e.g., teacher PD interacts with student-complex ways (e.g., teacher PD interacts with student-level data that interact withlevel data that interact with

school-school-level interventions). These interactions and overlaps add length along withlevel interventions). These interactions and overlaps add length along with

crucial detail. It also becomes challenging to determine the appropriate level ofcrucial detail. It also becomes challenging to determine the appropriate level of
context to include for a particular paper. Separation of intervention and designcontext to include for a particular paper. Separation of intervention and design

framework from the discussion of individual cycles and resulting revisions can alsoframework from the discussion of individual cycles and resulting revisions can also
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help ensure clarity for readers. We suggest noting early what the scope of the studyhelp ensure clarity for readers. We suggest noting early what the scope of the study

described within the paper is so that reviewers know what to read for and how todescribed within the paper is so that reviewers know what to read for and how to

consider the overall implications. Reviewers accustomed to experimental researchconsider the overall implications. Reviewers accustomed to experimental research

reports may expect a direct, linear description of variable manipulation leading toreports may expect a direct, linear description of variable manipulation leading to

an outcome, but DBR requires more nuanced discussion of how tan outcome, but DBR requires more nuanced discussion of how the study unfoldedhe study unfolded

as a result of the design testing and revision process.as a result of the design testing and revision process.

Since a Since a charactecharacteristic ristic of DBR iof DBR is iteration and cyclic developmes iteration and cyclic development of nt of resources,resources,

authoauthors must clearly explain design rs must clearly explain design decisions from cycle to cycle. Authodecisions from cycle to cycle. Authors also rs also needneed

to justifto justify changes that are likely to occur fy changes that are likely to occur from cycle to cycrom cycle to cycle with evidence from thele with evidence from the

data. The changes may also be gdata. The changes may also be grounded in the local context but must be explainedrounded in the local context but must be explained

and justified and justified in order to have a coherent analysis. The varin order to have a coherent analysis. The variation in tiation in the implementahe implementa--

tion cycles may also be a source of learnition cycles may also be a source of learning and implications as the design ng and implications as the design improvesimproves

over time and leads to gover time and leads to greatereater understanding. Thir understanding. This is s is a challenge for reviewers wha challenge for reviewers whoo

want to understand what remains fixed and “testable” in the study or the balancewant to understand what remains fixed and “testable” in the study or the balance

between description and intervention on the part of the researcher (Bakker, 2018).between description and intervention on the part of the researcher (Bakker, 2018).

In our experience, there is an ongoing challenge between including too muchIn our experience, there is an ongoing challenge between including too much

or too little detail in any one phase of the study; we thus strive to include justor too little detail in any one phase of the study; we thus strive to include just

the right amount to not be overwhelming, but to clearly explain the phase beingthe right amount to not be overwhelming, but to clearly explain the phase being
explored. Similarly, researchers might opt to focus on one aspect of the study in aexplored. Similarly, researchers might opt to focus on one aspect of the study in a

given manuscript. For example, a large design-given manuscript. For example, a large design-based study exploring teacher PDbased study exploring teacher PD

through a through a dual approach of classroom interventions with students and dual approach of classroom interventions with students and districtdistrict--levellevel

work may be best separated into more than work may be best separated into more than one paperone paper. The . The focus of one paper mfocus of one paper mightight

be the teachers’ learning and development even though the larger project includedbe the teachers’ learning and development even though the larger project included

school-school-based leaders, students, and district leadership. Other papers may focus onbased leaders, students, and district leadership. Other papers may focus on

the design process itself (e.g., Svihla & Reeves, 2016). To support the description ofthe design process itself (e.g., Svihla & Reeves, 2016). To support the description of

the phases and strands of the study, researchers may include figures or tables thatthe phases and strands of the study, researchers may include figures or tables that

explain the design process, phases of the study, or guiding framework. A sampleexplain the design process, phases of the study, or guiding framework. A sample

DBR framework from a yet-DBR framework from a yet-unpublished, yearlong literacy professional learningunpublished, yearlong literacy professional learning

project is shown in Figure 2.1.project is shown in Figure 2.1.

Advice to Authors Writing about DBRAdvice to Authors Writing about DBR

Design-Design-based researchers should consider that while the use of DBR is increasing,based researchers should consider that while the use of DBR is increasing,

they may encounter reviewers who are not familiar with or have misconceptionsthey may encounter reviewers who are not familiar with or have misconceptions

about its premises. In this section, we offer some tips for authors to help facilitateabout its premises. In this section, we offer some tips for authors to help facilitate

the review process. First, suggest reviewthe review process. First, suggest reviewers when submitting a ers when submitting a paperpaper. Some journa. Some journalsls

have a specific section for suggesting reviewers when submitting. Another place tohave a specific section for suggesting reviewers when submitting. Another place to

make suggestions is within the reference list. Including a robust list of referencesmake suggestions is within the reference list. Including a robust list of references

corresponding to both the methodology and related DBR studies provides journalcorresponding to both the methodology and related DBR studies provides journal

editors with editors with another source to another source to seek revieweseek reviewers.rs.
As a publishing strategy, design-As a publishing strategy, design-based researchers may need to think aboutbased researchers may need to think about

dividing a large project into multiple, related papers for different outlets that maydividing a large project into multiple, related papers for different outlets that may
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provide additional information provide additional information too extensive for one paper too extensive for one paper (e(e.g..g., the , the MIST Project,MIST Project,

https://peabody.vanderbilt.edu/departments/tl/teaching_and_learning_research/misthttps://peabody.vanderbilt.edu/departments/tl/teaching_and_learning_research/mist ))..

The creation of online resources and tools can also expand the space available forThe creation of online resources and tools can also expand the space available for

reporting on a DBR study. Similarly, creating a repository for all of the resourcesreporting on a DBR study. Similarly, creating a repository for all of the resources

devdeveloped in eloped in a project, including items for a project, including items for practitionpractitioners, research tools, and ers, research tools, and reportreport--

ing papers as a collection, can help other researchers identify the impact of theing papers as a collection, can help other researchers identify the impact of the

project and find resources for different aspects of the work.project and find resources for different aspects of the work.

FIGURE 2.1.FIGURE 2.1. Design model for literacy professional development. This framework depicts itera-Design model for literacy professional development. This framework depicts itera-

tive data collection and analysis cycles to guide the tive data collection and analysis cycles to guide the research.research.
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As a research methodology that is grounded on research collaborations withAs a research methodology that is grounded on research collaborations with

practitioners, research teams should consider greater inclusion of practitioners inpractitioners, research teams should consider greater inclusion of practitioners in

publications and presentations as writing collaborators. In addition, DBR teamspublications and presentations as writing collaborators. In addition, DBR teams

should also consider outlets beyond the research community for publications thatshould also consider outlets beyond the research community for publications that

appeal to teachers, district leaders, community leaders, and other stakeholders inappeal to teachers, district leaders, community leaders, and other stakeholders in

search of findings or sharable resources that can support learning needs wsearch of findings or sharable resources that can support learning needs within theirithin their

communities. As practitioners should be closely involved in the project, resourcescommunities. As practitioners should be closely involved in the project, resources

devedeveloped by the loped by the projecproject should be ut should be useful bseful beyoneyond the d the research community of research community of tradi-tradi-

tional jourtional journal arnal articles and presentations for researchticles and presentations for researchers.ers.

Returning to the above recommendation of thoroughly understanding theReturning to the above recommendation of thoroughly understanding the

journal to which you are submitting, it is wise to cite other DBR studies recentlyjournal to which you are submitting, it is wise to cite other DBR studies recently

published that align with your methods. This approach does two things: First, itpublished that align with your methods. This approach does two things: First, it

reminds editors that DBR has successfully appeared in the journal or related jour-reminds editors that DBR has successfully appeared in the journal or related jour-

nals. Second, it offers editors a connection for peer reviewers who reviewed thenals. Second, it offers editors a connection for peer reviewers who reviewed the

articles cited and the option of iarticles cited and the option of inviting authors of the cited research to revienviting authors of the cited research to review yourw your

manuscript. A reviewer with greater experience with DBR offers the work a moremanuscript. A reviewer with greater experience with DBR offers the work a more

robust and sound reviewrobust and sound review. Matching reviewers with manuscripts can . Matching reviewers with manuscripts can be challengibe challenging,ng,

and a key element for a thoughtful review is to pair reviewers with methodologiesand a key element for a thoughtful review is to pair reviewers with methodologies
and methods that they understand and (hopefully) use in their own work.and methods that they understand and (hopefully) use in their own work.

Visions for Publishing, Promotion, and TenureVisions for Publishing, Promotion, and Tenure

In thIn this section, we offer recommendations for the fis section, we offer recommendations for the field of educaield of education research to helption research to help

promote the affordances of DBR.promote the affordances of DBR.

Promotion and Promotion and TTenureenure

Promotion and tenure guidelines in colleges of Promotion and tenure guidelines in colleges of educaeducation may privtion may privilege publicationsilege publications

such as peer-such as peer-reviewed journal articles that may not be the best outlet for reportingreviewed journal articles that may not be the best outlet for reporting

on DBR studies. We have suggested other formats (e.g., online resources, books)on DBR studies. We have suggested other formats (e.g., online resources, books)

that are also high-that are also high-quality, impactful products that should be counted as scholarlyquality, impactful products that should be counted as scholarly

contributions toward tenure and promotion. DBR may also result in the creationcontributions toward tenure and promotion. DBR may also result in the creation

of curriculum, assessments, technology, or other resources that could be includedof curriculum, assessments, technology, or other resources that could be included

as scholarly products. Early career design-as scholarly products. Early career design-based researchers should not be ham-based researchers should not be ham-

pered by narrow tenure guidelines in determining appropriate methodologies andpered by narrow tenure guidelines in determining appropriate methodologies and

approaches for their work. Education research has long suffered from a disconnectapproaches for their work. Education research has long suffered from a disconnect

between research and practice. DBR is an approach to filling that gap and medi-between research and practice. DBR is an approach to filling that gap and medi-

ating the disconnect with work that engages stakeholders, the community, andating the disconnect with work that engages stakeholders, the community, and

schools in the research. The intent of DBR is that findings and products should beschools in the research. The intent of DBR is that findings and products should be

relevant to the communities where they are created. This impact should, in turn,relevant to the communities where they are created. This impact should, in turn,
be supported by the community of education research scholars.be supported by the community of education research scholars.
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In addition to broadening the types of outlets, tenure and promotion guide-In addition to broadening the types of outlets, tenure and promotion guide-

lines (and the perceptions of education researchers, even if not explicitly stated)lines (and the perceptions of education researchers, even if not explicitly stated)

may privilege solo-may privilege solo-authored works or first-authored works or first-author works in tenure cases. While weauthor works in tenure cases. While we

recognize recognize that scholars should idthat scholars should identify entify a clear trajectory in ta clear trajectory in their work, wheir work, we also e also chal-chal-

lenge the field to consider team-based work and jointly authored publications aslenge the field to consider team-based work and jointly authored publications as

essential to creating impact on the field and findiessential to creating impact on the field and findings that are relevanngs that are relevant to the gt to the groupsroups

we intend to impact as a we intend to impact as a field. Thifield. This includes invos includes involving research stakeholdlving research stakeholders such asers such as

participants and practitioners (e.g., teachers, school leaders) as coauthors. This kindparticipants and practitioners (e.g., teachers, school leaders) as coauthors. This kind

of team-based worof team-based work can bk can be time-e time-consuming and challengiconsuming and challenging, and the contributionsng, and the contributions

of the team should be honored through shared publications and the recognitionof the team should be honored through shared publications and the recognition

that impactful that impactful work takes a team. Given the collective value our field places on col-work takes a team. Given the collective value our field places on col-

laborative learning, we should allaborative learning, we should also value collaborative scholarship.so value collaborative scholarship.

Promotion guidelines will also sometimes reward impact and influence withinPromotion guidelines will also sometimes reward impact and influence within

a field of education. Evaluators will look for leading publications within the field.a field of education. Evaluators will look for leading publications within the field.

As a As a naturally inaturally internterdisciplinardisciplinary endeavy endeavoror, DBR projects could result in publications, DBR projects could result in publications

across multiple fields within education. Researchers should be rewarded for thisacross multiple fields within education. Researchers should be rewarded for this

kind of cross-kind of cross-disciplinary work that has implications for different aspects of educa-disciplinary work that has implications for different aspects of educa-

tion. Early career researchers should be supported for work not only in their owntion. Early career researchers should be supported for work not only in their own
disciplines but aldisciplines but also across disciplines. We recommend that early career researchersso across disciplines. We recommend that early career researchers

who have the opportunity to suggest external reviewers for tenure and promotionwho have the opportunity to suggest external reviewers for tenure and promotion

dossiers take the time to dossiers take the time to explore the various methodologies of experts in explore the various methodologies of experts in their cho-their cho-

sen research area, much as we suggested above that authors analyze journals forsen research area, much as we suggested above that authors analyze journals for

previously published DBR studies. If a well-previously published DBR studies. If a well-regarded peer also publishes DBR, it mayregarded peer also publishes DBR, it may

be a wise choice to add that peer to a list of potential external reviewers.be a wise choice to add that peer to a list of potential external reviewers.

Journals and Conference ProceedingsJournals and Conference Proceedings

Given the challenges in describing DBR in sufficient detail in journal publicationsGiven the challenges in describing DBR in sufficient detail in journal publications

and conference proceedings, we challenge journal editors, authors, and publishersand conference proceedings, we challenge journal editors, authors, and publishers

to consider how suppto consider how supplemenlementary tary material might bmaterial might be used to provide more informe used to provide more informationation

for readers. Publishing tools and resources for data gathering as online supplemen-for readers. Publishing tools and resources for data gathering as online supplemen-

tary tary materials would support the community and be materials would support the community and be another type of another type of producproduct genert gener--

ated from DBR. Howeveated from DBR. However, current publishing formats r, current publishing formats do not regularly do not regularly support theirsupport their

inclusioninclusion. Authors could al. Authors could also consider Weso consider Web-based formats for b-based formats for providing collectionsproviding collections

of resources from their DBR studies. These can include tools and resources (e.g.,of resources from their DBR studies. These can include tools and resources (e.g.,

interview protocols, observation instrinterview protocols, observation instrumentsuments) and ) and collections of publications.collections of publications.

A second challenge for design-A second challenge for design-based researchers can be the content bound-based researchers can be the content bound-

aries of some journals and conferences either by discipline or by audience (e.g.,aries of some journals and conferences either by discipline or by audience (e.g.,

focus on teachers or principals, but not both). Properly aligning a manuscript orfocus on teachers or principals, but not both). Properly aligning a manuscript or

proposal with a venue can be challenging for DBR that may focus simultaneouslyproposal with a venue can be challenging for DBR that may focus simultaneously

on teaching and learning, curriculum and professional development, literacy andon teaching and learning, curriculum and professional development, literacy and
computational thinking. So, are there articles that design-computational thinking. So, are there articles that design-based researchers wouldbased researchers would

like to publish that do not fit wlike to publish that do not fit within current journal ithin current journal boundaries? For exampboundaries? For example, therele, there
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are a large number of journals focused on mathematics or science education, but aare a large number of journals focused on mathematics or science education, but a

smaller number that focus on both disciplines.smaller number that focus on both disciplines.

Book PublishingBook Publishing

WWe also e also suggest that book publishing suggest that book publishing may be another format for creating may be another format for creating collectionscollections

of articles about a DBR project. DBR projects also often have teams of investiga-of articles about a DBR project. DBR projects also often have teams of investiga-

tors, teachetors, teachers, school leaders, and other rs, school leaders, and other playeplayers. A rs. A book or book or monograph can monograph can provideprovide

opportunities for inclusion of multiple different perspectives on the project. Fur-opportunities for inclusion of multiple different perspectives on the project. Fur-

thermore, a book can fully depict the design details and sample artifacts, offeringthermore, a book can fully depict the design details and sample artifacts, offering

insights that can inform adaptability to other contexts and thereby lending ele-insights that can inform adaptability to other contexts and thereby lending ele-

ments of generalizability and accessibility to DBR. The book can then serve as aments of generalizability and accessibility to DBR. The book can then serve as a

referreference for auence for authors to point to thors to point to when writing when writing journal arjournal articles for information aboutticles for information about

the design-the design-based study in its entirety, such as the MIST Project (Cobb, Jackson,based study in its entirety, such as the MIST Project (Cobb, Jackson,

Henrick, & Smith, 2018).Henrick, & Smith, 2018).

Conclusion and DiscussionConclusion and Discussion

Although DBR may have transcended the initiAlthough DBR may have transcended the initial challenges it faced regarding al challenges it faced regarding qual-qual-

ity and methodological acceptance, there are still a limited number of publicationsity and methodological acceptance, there are still a limited number of publications

about DBR projects. The analysis of the existing articles we present shows thatabout DBR projects. The analysis of the existing articles we present shows that

DBR is beginning to take hold; it is not being outright rejected by leading journals.DBR is beginning to take hold; it is not being outright rejected by leading journals.

However, room for improvement exists. A further analysis that explores variationHowever, room for improvement exists. A further analysis that explores variation

among disciplines in education would also likely reveal different patterns of adop-among disciplines in education would also likely reveal different patterns of adop-

tion of tion of DBR methodolDBR methodologies over time.ogies over time.

As a field that should be concerned with the connected implications, influ-As a field that should be concerned with the connected implications, influ-

ence, and impact of research on practice as well as the implications, influence, andence, and impact of research on practice as well as the implications, influence, and

impact of practice on research, we see DBR as an exciting avenue for the distribu-impact of practice on research, we see DBR as an exciting avenue for the distribu-

tion of ition of information and publication opportunities tnformation and publication opportunities that can reach multiple audiehat can reach multiple audiencesnces

who may be influenced by our work. DBR offers unique insight into the implicitwho may be influenced by our work. DBR offers unique insight into the implicit

elemeelements of research that nts of research that often are often are left unspoken, and left unspoken, and thereftherefore invites readers andore invites readers and

researchresearchers aliers alike to ke to know why and how know why and how a project evola project evolved and what design ved and what design producproductsts

can be can be applied or adapteapplied or adapted for use id for use in other contexts. The underlying issue thn other contexts. The underlying issue that eachat each

research team (and editresearch team (and editorial orial review team) must addresreview team) must address is s is which design phases andwhich design phases and

details to details to include to provide adeqinclude to provide adequate detail without overwhelming the uate detail without overwhelming the readereader. It isr. It is

very easy to include too much detail in a given publication, since details influencevery easy to include too much detail in a given publication, since details influence

design decisions.design decisions.

As a fAs a field, we neeield, we need to continue to explore different mechanisms for sharing d to continue to explore different mechanisms for sharing thethe

design outcomes and resources produced by this type of work. Book-design outcomes and resources produced by this type of work. Book-length reportslength reports

that include the multiple voices and perspectives of the stakeholders involved in athat include the multiple voices and perspectives of the stakeholders involved in a
project, and online repositories that researchers can reference when sharing theirproject, and online repositories that researchers can reference when sharing their

work in peer-work in peer-reviewed, but page-reviewed, but page-limited journals, are two viable options. Bothlimited journals, are two viable options. Both
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options offer a deeper exploration of project nuance and further invite explicitoptions offer a deeper exploration of project nuance and further invite explicit

understanding of the various design decisions made throughout the project.understanding of the various design decisions made throughout the project.

Finally, we also need to continue to advocate for how DBR is valued by ourFinally, we also need to continue to advocate for how DBR is valued by our

field’s guidelines for professional advancement and tenure. In our minds, researchfield’s guidelines for professional advancement and tenure. In our minds, research

that is grounded in problems of practice, context-that is grounded in problems of practice, context-driven, and collaborative hasdriven, and collaborative has

great potential to great potential to effectiveeffectively and ply and positiveositively impact education. DBR paradigms ly impact education. DBR paradigms werewere

founded on those very tenets. We stress that early-founded on those very tenets. We stress that early-career researchecareer researchers who are rs who are drawndrawn

to problems of practice and research questions that can be addressed effectively byto problems of practice and research questions that can be addressed effectively by

DBR paradigms should have the support of the field to pursue their research whileDBR paradigms should have the support of the field to pursue their research while

also achieving their professional goals.also achieving their professional goals.11
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The focus of this chapter is the roles of teachers, and the way they interact withThe focus of this chapter is the roles of teachers, and the way they interact with
designers/developers and researchers, in design research for curriculum challenges.designers/developers and researchers, in design research for curriculum challenges.

Such collaborative approaches are relevant as they increase chances on multipleSuch collaborative approaches are relevant as they increase chances on multiple

valuable goals: (1) the professional development (PD) of teachers, (2) the develop-valuable goals: (1) the professional development (PD) of teachers, (2) the develop-

ment of high-ment of high-quality currquality curriculum produiculum products, and (3) the knowledge growth concern-cts, and (3) the knowledge growth concern-

ing curring curriculum diculum design. In order to explain and justify tesign. In order to explain and justify this claim, we fhis claim, we first present ourirst present our

notion ofnotion of curricular design researchcurricular design research, within the broader concept of design research., within the broader concept of design research.

Then, we explain our understanding of curriculum and curriculum development,Then, we explain our understanding of curriculum and curriculum development,

arguing how the success of curriculum development, in view of its design complex-arguing how the success of curriculum development, in view of its design complex-

ity and required teacheity and required teacher learnir learning, can benefit from curricular designg, can benefit from curricular design research. Nen research. Next,xt,

we clarify such an approach with findings from an illustrative study on teacherwe clarify such an approach with findings from an illustrative study on teacher

design teams. In the closing section, we discuss implementation issues of designdesign teams. In the closing section, we discuss implementation issues of designresearch, with special attention to the role of networks.research, with special attention to the role of networks.

Introducing Curricular Design ResearchIntroducing Curricular Design Research

Design research (as a generic label) is an increasingly applied approach in educa-Design research (as a generic label) is an increasingly applied approach in educa-

tion that helps to underpin choices and build evidence in challenging design taskstion that helps to underpin choices and build evidence in challenging design tasks

(also see Chapter 1, this volume). Typically, in design research, design and research(also see Chapter 1, this volume). Typically, in design research, design and research

activities are interwoven: the design is, at least partially, based on research find-activities are interwoven: the design is, at least partially, based on research find-

ings, and the research is design oriented. Roughly speaking, one may discern twoings, and the research is design oriented. Roughly speaking, one may discern two

relativrelatively difely differenferent emphases t emphases in in design research approaches (Bakdesign research approaches (Bakkerker, 201, 2018; Plomp &8; Plomp &

Nieveen, 2013; van den Akker & Nieveen, 2017). In design-Nieveen, 2013; van den Akker & Nieveen, 2017). In design-based research (DBR),based research (DBR),
the emphasis is on theoretical justification and explanation of the designed artifact,the emphasis is on theoretical justification and explanation of the designed artifact,

within specific, controlled research contexts, and focusing on student and teacherwithin specific, controlled research contexts, and focusing on student and teacher
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levels. In research-levels. In research-based design (RBD), the emphasis is on practical improvementbased design (RBD), the emphasis is on practical improvement

or innovation, within or innovation, within realistic, natural realistic, natural contexts, and addressing various levels (stu-contexts, and addressing various levels (stu-

dent, teacher, organization).dent, teacher, organization).

As we shall explain, we consider research-As we shall explain, we consider research-based curriculum design, or shorterbased curriculum design, or shorter

curricular desigcurricular design research (CDR; see van n research (CDR; see van den Akkerden Akker, 2013, 2013)), as , as a parta particularly prom-icularly prom-

ising type of design research to contribute to a triple goal: PD of those involved,ising type of design research to contribute to a triple goal: PD of those involved,

successful curriculum development, and more generic knowledge gains in the fieldsuccessful curriculum development, and more generic knowledge gains in the field

of curriculum design.of curriculum design.

Curriculum as Design for LearningCurriculum as Design for Learning

The concept ofThe concept of curriculumcurriculum  has been defined in the literature in many ways, as  has been defined in the literature in many ways, as

exemplified during recent decades in three major curriculum handbooks (Con-exemplified during recent decades in three major curriculum handbooks (Con-

nelly, 2008; Jackson, 1992; Wyse, Hayward, & Pandya, 2016). Those usually longnelly, 2008; Jackson, 1992; Wyse, Hayward, & Pandya, 2016). Those usually long

definitions often heavily depend on the specific contexts, roles and (ideological)definitions often heavily depend on the specific contexts, roles and (ideological)

perspectives of the authors (Jackson, 1992). For that reason, we prefer a short, moreperspectives of the authors (Jackson, 1992). For that reason, we prefer a short, more

neutral and flexible definition to confront the complexity of the term and to facili-neutral and flexible definition to confront the complexity of the term and to facili-

tate its wtate its wider use (Kider use (Kridel, 20ridel, 201010)). As . As curricula for educational settings curricula for educational settings are not gare not giveniven
by nature but represent artifacts that are deliberately created by humans (Simon,by nature but represent artifacts that are deliberately created by humans (Simon,

1996)1996), it is , it is obvious that they represent a typicalobvious that they represent a typical designdesign challenge, with many choices challenge, with many choices

to be made. Simon (1996) defined design as devising a course of action, which alsoto be made. Simon (1996) defined design as devising a course of action, which also

captures the essence of curriculum work. For that purpose, the definition of cur-captures the essence of curriculum work. For that purpose, the definition of cur-

riculum as ariculum as a design for learning design for learning  suits well as a simple, open-ended, universal defini- suits well as a simple, open-ended, universal defini-

tion that allows for multiple specification to various contexts and perspectives. Intion that allows for multiple specification to various contexts and perspectives. In

the next paragraphs, we will outline those specifications.the next paragraphs, we will outline those specifications.

Traditionally, curriculum is primarily associated with the aims, content, andTraditionally, curriculum is primarily associated with the aims, content, and

organization of organization of learning learning (W(Walkeralker, 1990), 1990), but var, but various authors (Klein, 1991ious authors (Klein, 1991; van ; van denden

Akker, 2003) have expanded this list of components to include goals and objec-Akker, 2003) have expanded this list of components to include goals and objec-

tives, content, materials and resources, learning activities, teaching strategies,tives, content, materials and resources, learning activities, teaching strategies,assessment, grouping, time, and space. Especially when trying to redesign a cur-assessment, grouping, time, and space. Especially when trying to redesign a cur-

riculum and making riculum and making it work in practice, it is wit work in practice, it is wise to ise to pay attenpay attention to the coherencetion to the coherence

of those components. The (normative) vision on the overarching, broader aimsof those components. The (normative) vision on the overarching, broader aims

of learning and teaching serves as a central link, connecting all other curriculumof learning and teaching serves as a central link, connecting all other curriculum

components. A metaphor to illustrate this vision is a spider’s web (van den Akker,components. A metaphor to illustrate this vision is a spider’s web (van den Akker,

2003; see Figure 3.12003; see Figure 3.1)). The . The curricular spider’curricular spider’s web points s web points out both the fout both the f lexibility lexibility andand

vulnerability of curriculum, as every chain is as strong as its weakest element whilevulnerability of curriculum, as every chain is as strong as its weakest element while

all all componencomponents ts are iare interrelanterrelated and ited and interconterconnected.nnected.

Besides a visual representation of the challenging components, the curricularBesides a visual representation of the challenging components, the curricular

spider’s web can serve as an analytic tool to explore and clarify the discrepanciesspider’s web can serve as an analytic tool to explore and clarify the discrepancies

between the existing and desired curriculum as well as a design tool that assistsbetween the existing and desired curriculum as well as a design tool that assists

developers in prioritizing next steps in the process of getting to a coherent cur-developers in prioritizing next steps in the process of getting to a coherent cur-
riculum.riculum.
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Curriculum development refers to the (often lengthy and iterative) overallCurriculum development refers to the (often lengthy and iterative) overall

process of analyzing, designing, evaluating, and implementing curriculum change.process of analyzing, designing, evaluating, and implementing curriculum change.

Anticipation on implementation (actual use in the teaching and learning practice)Anticipation on implementation (actual use in the teaching and learning practice)

is preferably kept in mind from the beginning and throughout the developmentis preferably kept in mind from the beginning and throughout the development

process. Tprocess. To understand its complexityo understand its complexity, it is , it is important to bimportant to bear in mear in mind that currind that curriculaicula

can exican exist at various st at various levelevels of ls of educaeducation:tion:

•• Supra (inter/transnational)Supra (inter/transnational)

•• Macro (national, regional)Macro (national, regional)

•• Meso (school, inMeso (school, institutionstitution))

•• Micro (classroom, group)Micro (classroom, group)

•• Nano (individual, personal)Nano (individual, personal)

Thus, one should keep in mind thatThus, one should keep in mind that thethe curriculum does not exist. It is always curriculum does not exist. It is always

necessary to specify the level of curriculum one is referring to, in order to supportnecessary to specify the level of curriculum one is referring to, in order to support

clarity in communication. At the same time, it is important to realize that curricu-clarity in communication. At the same time, it is important to realize that curricu-

lum change at scale will eventually have to relate to all those levels, thus implyinglum change at scale will eventually have to relate to all those levels, thus implying

much interacmuch interaction between ttion between the various he various levelevels.ls.

Moreover, curricula can be identified in various representations (Goodlad,Moreover, curricula can be identified in various representations (Goodlad,
1979; van den Akker, 2003):1979; van den Akker, 2003):

RationaleRationale

Why are they Why are they 

learning?learning?

 Aims and objective Aims and objectivess

Toward which goalsToward which goals

are they learning?are they learning?

ContentContent

What are they learning?What are they learning?

Learning activitiesLearning activities

How are they learning?How are they learning?

TTeacher eacher rolerole

How is the teacher How is the teacher 

facilitating their learning?facilitating their learning?

Materials and resourcesMaterials and resources

With what are they With what are they 

learning?learning?

GroupingGrouping

With whom are they With whom are they 

learning?learning?

LocationLocation

Where are they Where are they 

learning?learning?

TimeTime

When areWhen are

they learning?they learning?

 Assessment Assessment

How is their How is their 

learning assessed?learning assessed?

FIGURE 3.1.FIGURE 3.1. The curricular spider’s web. Reprinted with permission from van den AkkerThe curricular spider’s web. Reprinted with permission from van den Akker
(2013). Copyright © 2013 SLO.(2013). Copyright © 2013 SLO.
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•• Visionary:Visionary: The ideas, ideals, and intentions for learning (and teaching), giv- The ideas, ideals, and intentions for learning (and teaching), giv-

ing directions to or underpinning choices in the curriculuming directions to or underpinning choices in the curriculum

•• Written:Written:  How the intentions are elaborated and specified in documents/   How the intentions are elaborated and specified in documents/ 

materialsmaterials

•• Perceived:Perceived:  How the intended curriculum is interpreted, in particular, by  How the intended curriculum is interpreted, in particular, by

teachersteachers

•• Operational:Operational: How the curriculum is enacted in classroom practice How the curriculum is enacted in classroom practice

•• Experiential:Experiential: How the curriculum is experienced, in particular, by students How the curriculum is experienced, in particular, by students

•• Learned:Learned: The  The learner outcomes of the enacted curriculumlearner outcomes of the enacted curriculum

Often there are tremendous gaps between the aspirations of the intended cur-Often there are tremendous gaps between the aspirations of the intended cur-

riculum (visionary and written), the realities of the implemented curriculum (per-riculum (visionary and written), the realities of the implemented curriculum (per-

ceived and operational)ceived and operational), and , and the outcomes of the the outcomes of the attained curriculum (experientialattained curriculum (experiential

and learned). One can characterize the process of curriculum development as aand learned). One can characterize the process of curriculum development as a

comprehensive, systematic effort to transform ideas about desirable aims and con-comprehensive, systematic effort to transform ideas about desirable aims and con-

tents for learning itents for learning into documento documents and materials to stnts and materials to stimulate instructional practicesimulate instructional practices

that foster learning activities and experiences leading toward intended learningthat foster learning activities and experiences leading toward intended learning

outcomes.outcomes.
Thus, curriculum deveThus, curriculum developmenlopment has t has both a product and a process both a product and a process dimension (seedimension (see

Priestley & Biesta, 2013Priestley & Biesta, 2013)). It can . It can be portbe portrayed as a mostly rayed as a mostly practical, but also sopractical, but also sociopo-ciopo-

litical and contextual endeavlitical and contextual endeavor with many uncertaior with many uncertainties in mnties in making choices by maaking choices by manyny

actors. Curriculum choiactors. Curriculum choices ices inevitably relanevitably relate to (often confte to (often conflicting) values alicting) values and internd inter--

ests. Hence, curriculum is ests. Hence, curriculum is sometimes characterized as sometimes characterized as a war a war zone or battlefield (e.zone or battlefield (e.g.g.,,

Carnochan, 1993Carnochan, 1993)). Although tensions wil. Although tensions will always remain in l always remain in the process of designthe process of designinging

curricula, it does help if partcurricula, it does help if participants in curriculum decision making icipants in curriculum decision making do have a cleardo have a clear

understanding of the different curriculum perspectives in levels, representations,understanding of the different curriculum perspectives in levels, representations,

and components. Context always matters, and notably and components. Context always matters, and notably in curin curriculum approacriculum approaches. Ithes. It

is important to always keep in mind that one size does not fit all. Moreover, whileis important to always keep in mind that one size does not fit all. Moreover, while

grand visions may have an inspiring and mobilizing effect,grand visions may have an inspiring and mobilizing effect, big bang big bang  approaches to approaches tocurriculum change should be avoided. Instead, it makes sense curriculum change should be avoided. Instead, it makes sense to start to start with relativelywith relatively

small steps in designing and piloting new parts of an envisaged curriculum, depart-small steps in designing and piloting new parts of an envisaged curriculum, depart-

ing from an analysis of the current situation in school practice and aiming at theing from an analysis of the current situation in school practice and aiming at the

zone of proximal developmentzone of proximal development of those involved. Essentially, at this point, the idea of of those involved. Essentially, at this point, the idea of

CDR becomes relevant as it may help to address uncertainties on various qualityCDR becomes relevant as it may help to address uncertainties on various quality

issues (which will issues (which will be elaborated in the be elaborated in the next section) and to improve quality.next section) and to improve quality.

Curriculum QualityCurriculum Quality

It should be noted that curriculum design is not just a discourse about what needsIt should be noted that curriculum design is not just a discourse about what needs

to be learned by students and how to structure that learning. It is also about howto be learned by students and how to structure that learning. It is also about how

to collaboratively bridge the gap between curriculum intentions and classroomto collaboratively bridge the gap between curriculum intentions and classroom
practices throughout the multilayered curriculum domain. practices throughout the multilayered curriculum domain. At each levelAt each level, meani, meaning-ng-

making is essential. Thus, curriculum design can be portrayed as social practicemaking is essential. Thus, curriculum design can be portrayed as social practice
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involving a lot of deliberation and negotiation (Walker, 2003), as social practice,involving a lot of deliberation and negotiation (Walker, 2003), as social practice,

not limited to developing products by external organizations that just need to benot limited to developing products by external organizations that just need to be

delivereddelivered by teachers (cf. Priestley, 2019). Instead of the fidelity perspective whereby by teachers (cf. Priestley, 2019). Instead of the fidelity perspective whereby

teachers faithfully follow curricular prescriptions from external sources, an enact-teachers faithfully follow curricular prescriptions from external sources, an enact-

ment perspective seems more helpful and appropriate. Teachers create their ownment perspective seems more helpful and appropriate. Teachers create their own

curriculum realities, in interaction with their students (cf. Snyder, Bolin, & Zum-curriculum realities, in interaction with their students (cf. Snyder, Bolin, & Zum-

walt, 1992walt, 1992)). For . For instance, instance, teachteachers enact, refiers enact, refine, and/or adjust the currne, and/or adjust the curriculum basediculum based

on their perceptions and aspirations, within the context of their school and class-on their perceptions and aspirations, within the context of their school and class-

room contexts (i.e., the perceived curriculum), and in relation to their students’room contexts (i.e., the perceived curriculum), and in relation to their students’

characteristics. In all such (re)design activities, many quality aspects play a role.characteristics. In all such (re)design activities, many quality aspects play a role.

Although all actors usually express high ambitions about quality, “quality” appearsAlthough all actors usually express high ambitions about quality, “quality” appears

to be a container concept that needs specification.to be a container concept that needs specification.

When thinking about how design research may underpin innovative curricu-When thinking about how design research may underpin innovative curricu-

lum (relum (re)design, it is )design, it is helpful to dihelpful to differentiate between the following, successive criteriafferentiate between the following, successive criteria

of quality (elaborating on Nieveen, 1999; Nieveen & Folmer, 2013):of quality (elaborating on Nieveen, 1999; Nieveen & Folmer, 2013):

•• Relevance:Relevance: Is there a clear and shared rationale for the new curriculum? Is there a clear and shared rationale for the new curriculum?

••  Justification: Justification: Is the curriculum supported by a credible knowledge base? Is the curriculum supported by a credible knowledge base?
•• Consistency:Consistency: Are the various curriculum components (see our prior spider’s Are the various curriculum components (see our prior spider’s

web discussion) well aligweb discussion) well aligned?ned?

•• Practicality:Practicality: Is  Is the currthe curriculum feasible in iculum feasible in practice (especially for teacherspractice (especially for teachers))??

•• Effectiveness:Effectiveness: Does  Does the curriculum result in the curriculum result in the intended learner outcomesthe intended learner outcomes??

•• Scalability:Scalability: Can the curriculum operate across various contexts? Can the curriculum operate across various contexts?

•• Sustainability:Sustainability: Is the curriculum change successful in traveling over time? Is the curriculum change successful in traveling over time?

Of course, not all quality criteria can be met at once from the beginning of aOf course, not all quality criteria can be met at once from the beginning of a

curriculum change process. As Hargreaves and Fink (2006, p. 6) warned, “Changecurriculum change process. As Hargreaves and Fink (2006, p. 6) warned, “Change

in education is easy to propose, hard to implement, and extraordinarily difficultin education is easy to propose, hard to implement, and extraordinarily difficult

to sustain.” Actually, when thinking about curriculum change, this might even beto sustain.” Actually, when thinking about curriculum change, this might even bean understatement of the complexity, as it immediately jumps from ideas to actualan understatement of the complexity, as it immediately jumps from ideas to actual

change in practice. Ample experience has shown tchange in practice. Ample experience has shown that curriculum design and develhat curriculum design and devel--

opment, with the transformation of ideas into concrete plans and materials, areopment, with the transformation of ideas into concrete plans and materials, are

quite demanding and time-quite demanding and time-consuming tasks. However, when curriculum develop-consuming tasks. However, when curriculum develop-

ment inclument includes design research features, it offers the des design research features, it offers the potential to gpotential to gradually meet thoseradually meet those

subsequesubsequent quality nt quality criteria. Before discussing criteria. Before discussing how CDR, in how CDR, in collaborative approaccollaborative approacheshes

between teachers and researchers, may occur, we focus some attention on thebetween teachers and researchers, may occur, we focus some attention on the

teacher–teacher–curriculum interactioncurriculum interaction, leading toward the idea of , leading toward the idea of teachteacher design er design teams.teams.

Teachers and Curriculum (Re)DesignTeachers and Curriculum (Re)Design

The history of curriculum change has taught us that teachers fulfill a key role inThe history of curriculum change has taught us that teachers fulfill a key role in

curriculum change curriculum change (Cu(Cuban, 1992)ban, 1992). Actually, one ca. Actually, one cannot expect nnot expect serious currserious curriculumiculum
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change without teacher change (Stenhouse, 1975), as curriculum change is essen-change without teacher change (Stenhouse, 1975), as curriculum change is essen-

tially what teachers do and think (Fullan, 2016), while they are mediating thetially what teachers do and think (Fullan, 2016), while they are mediating the

(intended) curriculum to their students (the enacted curriculum). What counts(intended) curriculum to their students (the enacted curriculum). What counts

most for students (the experiential and learned curriculum) is how their teachersmost for students (the experiential and learned curriculum) is how their teachers

behavbehave in e in the classroom (operational curriculum)the classroom (operational curriculum). And . And for deep change, it mattersfor deep change, it matters

most how teachers’ beliefs about education evolve (perceived curriculum). Thus,most how teachers’ beliefs about education evolve (perceived curriculum). Thus,

the participation of teachers is key to any effort at curriculum change.the participation of teachers is key to any effort at curriculum change.

When teachers are overlooked in the design process, are not involved in theWhen teachers are overlooked in the design process, are not involved in the

sense-sense-making process, and are not placed in the position to bring their daily prac-making process, and are not placed in the position to bring their daily prac-

tices to the design table, the outcomes of any change efforts usually are disap-tices to the design table, the outcomes of any change efforts usually are disap-

pointing (Fullan, 2008). Moreover, without the involvement of practitioners, it ispointing (Fullan, 2008). Moreover, without the involvement of practitioners, it is

impossible to gaiimpossible to gain clear insights in clear insights into potennto potential currtial curriculum impleiculum implementamentation problemstion problems

and to generate measures to reduce those problems. Teachers need to be involvedand to generate measures to reduce those problems. Teachers need to be involved

in curriculum development efforts at all levels, not only for social reasons (to buildin curriculum development efforts at all levels, not only for social reasons (to build

commitment and ownership of commitment and ownership of users)users), but also , but also for technical benefits (to improve thefor technical benefits (to improve the

fitness of the curriculum for survival in real-life contexts).fitness of the curriculum for survival in real-life contexts).

Powerful approaches for curriculum-Powerful approaches for curriculum-related teacher professional learning andrelated teacher professional learning and

development require that teachers do not operate in isolation but work togetherdevelopment require that teachers do not operate in isolation but work together
(Pieters, Voogt, & Pareja Roblin, 2019). National curriculum frameworks may give(Pieters, Voogt, & Pareja Roblin, 2019). National curriculum frameworks may give

directions for change, but redirections for change, but real change in practice can only al change in practice can only occur through the collab-occur through the collab-

orative worative work of teachork of teachers in their ers in their own school situation. Especially promising own school situation. Especially promising appearsappears

to be the approach known asto be the approach known as teacher design teamsteacher design teams (TDTs), where small groups of (TDTs), where small groups of

teachers analyze, design, try out, and reflect on innovative parts of intended cur-teachers analyze, design, try out, and reflect on innovative parts of intended cur-

riculum innovations (Handelzalts, Nieveen, & van den Akker, 2019).riculum innovations (Handelzalts, Nieveen, & van den Akker, 2019).

Teacher Design TeamsTeacher Design Teams

TDTs can bridge the gap between curriculum intentions and classroom prac-TDTs can bridge the gap between curriculum intentions and classroom prac-

tices and make sustainable change happen with significant relevance for studentstices and make sustainable change happen with significant relevance for students(Handelzalts, 2009; Law & Nieveen, 2010). We define a TDT as a group of teachers(Handelzalts, 2009; Law & Nieveen, 2010). We define a TDT as a group of teachers

of the same or adjacent subjects at the same school who cooperate in order to ana-of the same or adjacent subjects at the same school who cooperate in order to ana-

lyze, design, evaluate, and make sense of their common curriculum. When theselyze, design, evaluate, and make sense of their common curriculum. When these

teams take a RBD approach (preferably in cooperation with researchers), not onlyteams take a RBD approach (preferably in cooperation with researchers), not only

do they work toward a high-do they work toward a high-quality curriculum and contribute to increasing designquality curriculum and contribute to increasing design

knowledge, but they also have ample opportunities for teacher learning. As Skil-knowledge, but they also have ample opportunities for teacher learning. As Skil-

beck (1beck (1998) has a998) has also arglso argued, activued, active teacher participation in curriculum design e teacher participation in curriculum design helpshelps

improve the (local) relevance of what is taught, and at the same time strengthensimprove the (local) relevance of what is taught, and at the same time strengthens

teachteacher er professioprofessionalism.nalism.

Much of the work around TDTs is informed by sociocultural theories aboutMuch of the work around TDTs is informed by sociocultural theories about

collaborative teacher learning and change. These theories are characterized bycollaborative teacher learning and change. These theories are characterized by

three elements: learning is mediated through activity; learning is social in nature;three elements: learning is mediated through activity; learning is social in nature;
and learniand learning ing is situated and culturally s situated and culturally embedded (embedded (cf. Pietecf. Pieters et ars et al., 20l., 201919)). First . First of all,of all,

the learning in TDTs is mediated through design-the learning in TDTs is mediated through design-relatrelated activities. The design ed activities. The design of aof a
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curriculum needs an inquircurriculum needs an inquiring and ing and reflective attitude, acreflective attitude, active discourse, and negoti-tive discourse, and negoti-

ation of all involvation of all involved. While taled. While talking about, thinking about, thinking thking through, tryirough, trying out, evalng out, evaluating,uating,

and negotiating the essence and attributes of their common curriculum, teachersand negotiating the essence and attributes of their common curriculum, teachers

wilwill devell develop a relationship or sensop a relationship or sense of ownership e of ownership with the with the intentions that are underintentions that are under--

lying lying the actual curriculum. Sense-the actual curriculum. Sense-making making is a key aspect of this is a key aspect of this process. It invprocess. It involvesolves

the interpretation and construction of meaning of the curriculum intentions, aims,the interpretation and construction of meaning of the curriculum intentions, aims,

and demands in relation to existing beliefs, experiences, practices, and resourcesand demands in relation to existing beliefs, experiences, practices, and resources

(Allen & Penuel, 2015; Century & Cassata, 2016; Honig & Hatch, 2004). These(Allen & Penuel, 2015; Century & Cassata, 2016; Honig & Hatch, 2004). These

design-design-relatrelated discourses ed discourses and sense-and sense-making activities are important ingredients formaking activities are important ingredients for

teacher learning (Brown, 2009; Remillard, 2005).teacher learning (Brown, 2009; Remillard, 2005).

Second, studies on effective PD show the importance of collaboration forSecond, studies on effective PD show the importance of collaboration for

teachteacher learnier learning (Greeno, 201ng (Greeno, 20111; Wh; Whitcomb, Borkoitcomb, Borko, & , & Liston, 2009; Liston, 2009; also also see Chap-see Chap-

ters 4, 11, and 12, this volume). In the setting of TDTs, teachers collaborate in theters 4, 11, and 12, this volume). In the setting of TDTs, teachers collaborate in the

curriculum design process. Whcurriculum design process. While collaborating, they need to arile collaborating, they need to articulate their (oticulate their (oftenften

tacittacit) practical ) practical knowledgknowledge in e in order to deveorder to develop a shared lop a shared understanding of tunderstanding of the inten-he inten-

tions and nature and attributes of their common curriculum. This is an iterativetions and nature and attributes of their common curriculum. This is an iterative

process that can be expanded through interactions with experts who bring newprocess that can be expanded through interactions with experts who bring new

experiences and knowledge (Voogt et al., 2011). Such joint activities lead to indi-experiences and knowledge (Voogt et al., 2011). Such joint activities lead to indi-
vidual and collaborative learning. Moreover, the collaboration is indispensable forvidual and collaborative learning. Moreover, the collaboration is indispensable for

schools and teachers who are working toward more coherence in the schools and teachers who are working toward more coherence in the overall schooloverall school

curriculum. For that purpose, teachers need to develop awareness and learn aboutcurriculum. For that purpose, teachers need to develop awareness and learn about

the substance and pedagogical approaches in each other’s subject areas (Handel-the substance and pedagogical approaches in each other’s subject areas (Handel-

zalts et al., 2019).zalts et al., 2019).

Finally, teachFinally, teacher learnier learning is ng is situatedsituated, meaning , meaning that what teachthat what teachers thiers think, do, andnk, do, and

find relevant is rooted in the opportunities and demands of their school contextfind relevant is rooted in the opportunities and demands of their school context

(cf. Greeno, 2011; Janssen, Westbroek, Doyle, & van Driel, 2013). This situatedness(cf. Greeno, 2011; Janssen, Westbroek, Doyle, & van Driel, 2013). This situatedness

also influences what teachers bring to the design table and want to work on. Foralso influences what teachers bring to the design table and want to work on. For

relevant teacher learning to take place, it is important that it be embedded in therelevant teacher learning to take place, it is important that it be embedded in the

actual school and teaching practice (cf. Borko, 2004). When teachers of the sameactual school and teaching practice (cf. Borko, 2004). When teachers of the sameschool are working together on their common curriculum, they will be urged:school are working together on their common curriculum, they will be urged:

•• to make clear how the renewal fits with the overall school curriculum (aspi-to make clear how the renewal fits with the overall school curriculum (aspi-

rations of the school, pedagogical approaches, schedule, classroom organiza-rations of the school, pedagogical approaches, schedule, classroom organiza-

tion, assessment practices, etc.);tion, assessment practices, etc.);

•• to explain what additional PD will be needed to support the renewal (i.e.,to explain what additional PD will be needed to support the renewal (i.e.,

regarding new pedagogies regarding new pedagogies or assessment or assessment practicespractices)); a; andnd

•• to clarify what they need from the school organization to make the renewalto clarify what they need from the school organization to make the renewal

sustainable in the long run (i.e., coordination of the renewal and curricu-sustainable in the long run (i.e., coordination of the renewal and curricu-

lum coherence by realizing crossover structures and supporting connectionslum coherence by realizing crossover structures and supporting connections

across curriculum initiatives).across curriculum initiatives).

Situating TDTSituating TDTs withis within the school brings the dynn the school brings the dynamics of the school into the designamics of the school into the design

practices and prevents the teams from making isolated, nonsustainable changes.practices and prevents the teams from making isolated, nonsustainable changes.
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Methodological Challenges of TDTs in the Context of CDRMethodological Challenges of TDTs in the Context of CDR

It appears that TDTs often experience problems withIt appears that TDTs often experience problems with systematicsystematic analysis, theoretical analysis, theoretical

embedding, and formative evaluation (Huizinga, Handelzalts, Nieveen, & Voogt,embedding, and formative evaluation (Huizinga, Handelzalts, Nieveen, & Voogt,

2014; Huizinga, Nieveen, & Handelzalts, 2019). When TDTs do cooperate with2014; Huizinga, Nieveen, & Handelzalts, 2019). When TDTs do cooperate with

(external) researchers in CDR, chances increase that these teams strengthen the(external) researchers in CDR, chances increase that these teams strengthen the

relationship of the new curriculum with theory, the systematic way they collectrelationship of the new curriculum with theory, the systematic way they collect
their data, and the articulation of their lessons learned with the help of designtheir data, and the articulation of their lessons learned with the help of design

principles. The explicit performance of these research elements also distinguishesprinciples. The explicit performance of these research elements also distinguishes

CDR from most curriculum development practices and from related teacher devel-CDR from most curriculum development practices and from related teacher devel-

opment approaopment approaches, such as action research, lesson ches, such as action research, lesson studystudy, and , and professional learningprofessional learning

communities (PLCs)communities (PLCs). It . It has has to be to be noted that such collaborative approaches requirenoted that such collaborative approaches require

from both sides (teachers and researchers) an open-from both sides (teachers and researchers) an open-minded, curious attitude andminded, curious attitude and

willingness to invest in a joint agenda, with both practical and academic aspects.willingness to invest in a joint agenda, with both practical and academic aspects.

Usually, the aim of CDR is to come to successive prototypes or drafts of theUsually, the aim of CDR is to come to successive prototypes or drafts of the

curriculum that increasingly meet the intentions and requirements of the cur-curriculum that increasingly meet the intentions and requirements of the cur-

riculum change. This means that analysis, design, formative evaluation, and revi-riculum change. This means that analysis, design, formative evaluation, and revi-

sion activities are iterated until a satisfying balance has been reached betweension activities are iterated until a satisfying balance has been reached between

the intended curriculum and the implemented and attained curriculum. Thesethe intended curriculum and the implemented and attained curriculum. These

research-research-type activities characterize CDR, and even though they have some char-type activities characterize CDR, and even though they have some char-

acteristics in common with typical or routine-acteristics in common with typical or routine-like curriculum design and develop-like curriculum design and develop-

ment approament approaches, they are more prominent and explicit in ches, they are more prominent and explicit in design research practices.design research practices.

  •• Preliminary investigation:Preliminary investigation: A more systematic, prelimi A more systematic, preliminary nary investigatioinvestigation of n of curcur--

riculum tasks, problems, and context is made, including searching for explicit con-riculum tasks, problems, and context is made, including searching for explicit con-

nections of that analysis with state-of-the-art knowledge from the literature. Somenections of that analysis with state-of-the-art knowledge from the literature. Some

typical activities include needs assessment of the intended target group of practi-typical activities include needs assessment of the intended target group of practi-

tioners, literature review, consultation of experts, analysis of available promisingtioners, literature review, consultation of experts, analysis of available promising

curriculum examples for related purposes, and case studies of current practices tocurriculum examples for related purposes, and case studies of current practices to

specify and better understand needs and problems in intended user contexts.specify and better understand needs and problems in intended user contexts.

  •• TheoreTheoretical tical embedding:embedding: More systematic efforts  More systematic efforts are made to are made to apply stateapply state-of--of-the-the-

art knowledge in artart knowledge in articulating the theoretical rationale for curriculum design choices.iculating the theoretical rationale for curriculum design choices.

Moreover, explicit feedback to assertions in the design rationale about essentialMoreover, explicit feedback to assertions in the design rationale about essential

characteristics of the curriculum is gathered based on empirical testing of proto-characteristics of the curriculum is gathered based on empirical testing of proto-

tytypes of the curriculum. Because of their specific focus, these theorepes of the curriculum. Because of their specific focus, these theoretical notions aretical notions are

usually referred to ausually referred to as local s local theories (theories (BakkerBakker, 201, 2018)8), although sometimes con, although sometimes connectionsnections

can also can also be made to middle-be made to middle-range theories range theories defined with defined with a somewhat broada somewhat broader scope.er scope.

  •• EmpiricaEmpirical l testing:testing: Clear empirical evidence is delivered about the practicality Clear empirical evidence is delivered about the practicality

and effectiveness of the curriculum for the intended target group in real user set-and effectiveness of the curriculum for the intended target group in real user set-

tings. In view of the wide variation of possible interventions and contexts, a broadtings. In view of the wide variation of possible interventions and contexts, a broad

range of (direct/indirect; intermediate/ultimate) indicators for success should berange of (direct/indirect; intermediate/ultimate) indicators for success should be
considered. The ultimate aim is not to test whether theory, when applied to prac-considered. The ultimate aim is not to test whether theory, when applied to prac-

tice, is a good predictor of events. The interrelation between theory and practicetice, is a good predictor of events. The interrelation between theory and practice
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is more complex and dynamic: Is it possible to create a practical and effective cur-is more complex and dynamic: Is it possible to create a practical and effective cur-

riculum for an existing problem or intended change in the real classroom practice?riculum for an existing problem or intended change in the real classroom practice?

  •• Documentation, analysisDocumentation, analysis, and , and reflection on reflection on procesprocess and s and outcomes:outcomes: Much atten- Much atten-

tion is paid to systematic documentation, analysis, and reflection on the entiretion is paid to systematic documentation, analysis, and reflection on the entire

analysis, design, development, evaluation, and implementation process and on itsanalysis, design, development, evaluation, and implementation process and on its

outcomes in order to contribute to the expansion and specification of the method-outcomes in order to contribute to the expansion and specification of the method-
ology of ology of curriculum design curriculum design and deveand developmenlopment.t.

AnAn iterativeiterative process of successive approximation or evo process of successive approximation or evolutionary prototyping lutionary prototyping ofof

the ithe intervenntervention ition is desirable. Moreovers desirable. Moreover, an, an interactiveinteractive approach is needed, whereby approach is needed, whereby

teachers also reach out to peers, school leadership, other stakeholders within theteachers also reach out to peers, school leadership, other stakeholders within the

school, and external experts and test workable prototypes in their classroom prac-school, and external experts and test workable prototypes in their classroom prac-

tices. Empirical testing of a mostly formative nature (improving rather than prov-tices. Empirical testing of a mostly formative nature (improving rather than prov-

ing) is thus key in design research approaches. From the many methods and cor-ing) is thus key in design research approaches. From the many methods and cor-

responding data collection activities, we here mention the following (Nieveen &responding data collection activities, we here mention the following (Nieveen &

Folmer, 2013):Folmer, 2013):

  •• Screening:Screening:  Members of the team check the curriculum themselves. Data  Members of the team check the curriculum themselves. Data

could be collected by using a checklist containing the required characteristics ofcould be collected by using a checklist containing the required characteristics of

the curriculum.the curriculum.

  •• Focus groupFocus group (also referred to as (also referred to as expert appraisalexpert appraisal): A group of respondents (e.g.,): A group of respondents (e.g.,

peers, experts, students) reacpeers, experts, students) reacts to ts to a prototype of a prototype of the curriculum. Data could be col-the curriculum. Data could be col-

lected by organizing group interviews.lected by organizing group interviews.

  •• Walkthroughs:Walkthroughs: The design research team and representatives of the target The design research team and representatives of the target

group (usually peers) together go over the prototype (as in a theater play). Possiblegroup (usually peers) together go over the prototype (as in a theater play). Possible

data collection activities include using a checklist, interviewing, and observing thedata collection activities include using a checklist, interviewing, and observing the

respondents when they are running through the prototype.respondents when they are running through the prototype.

  •• Microevaluation:Microevaluation: A sm A small all group of target users group of target users (e(e.g..g., learners a, learners and/or teacnd/or teachershers))
uses parts of the curriculum outside its normal classroom setting. Possible data col-uses parts of the curriculum outside its normal classroom setting. Possible data col-

lection activities include interviewing, observing, administering a questionnaire,lection activities include interviewing, observing, administering a questionnaire,

and assessing the performance of learners through a test, learner report, and/orand assessing the performance of learners through a test, learner report, and/or

portfolio.portfolio.

  •• Tryout:Tryout: The teachers and learners use the  The teachers and learners use the curriculum in practice. If the curriculum in practice. If the eval-eval-

uation focuses on the practicality uation focuses on the practicality of the currof the curriculum, the following evaluatioiculum, the following evaluation activi-n activi-

ties are common: observation, interviewing, requesting logbooks, and administer-ties are common: observation, interviewing, requesting logbooks, and administer-

ing questionnaires. Iing questionnaires. If the evaluation focuses on the effectiveness of the currf the evaluation focuses on the effectiveness of the curriculumiculum,,

evaluators may decide to assess the performance of learners through a test, learnerevaluators may decide to assess the performance of learners through a test, learner

report, and/or portfolio.report, and/or portfolio.

In order to In order to select an appropriate method, TDTselect an appropriate method, TDTs need to s need to consider what kind ofconsider what kind of

questions they have regarding the quality of the curriculum that they are workingquestions they have regarding the quality of the curriculum that they are working
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on. The previously mentioned list of quality criteria can be helpful to identifyon. The previously mentioned list of quality criteria can be helpful to identify

which criterion is at stake at that moment of the development trajectory. Duringwhich criterion is at stake at that moment of the development trajectory. During

the first stages of a design research trajectory, most attention will usually be giventhe first stages of a design research trajectory, most attention will usually be given

to the relevance, justification, and consito the relevance, justification, and consistency of the prototypstency of the prototypes. Literature reviees. Literature revieww,,

screening, and focus group sessions are appropriate for this purpose. TDTs will bescreening, and focus group sessions are appropriate for this purpose. TDTs will be

concerned about practicality when parts of the prototype are elaborated in detail.concerned about practicality when parts of the prototype are elaborated in detail.

In order to collect data on the practicality of the prototype, usually the TDT willIn order to collect data on the practicality of the prototype, usually the TDT will

organize a walkthrough, microevaluation, or tryout. Effectiveness, scalability, andorganize a walkthrough, microevaluation, or tryout. Effectiveness, scalability, and

sustainability will become increasingly important in the latest stages. Here, datasustainability will become increasingly important in the latest stages. Here, data

can be can be collected with case collected with case studies (in-depthstudies (in-depth) and ) and surveys (for wider monitoring).surveys (for wider monitoring).

In the early In the early stages of a desigstages of a design research studyn research study, it seems , it seems legitimate or even advis-legitimate or even advis-

able that the teachers themselves in the TDTs play a prominent role in the forma-able that the teachers themselves in the TDTs play a prominent role in the forma-

tive evaluation of the prototype. Engaging in formative evaluation activities tendstive evaluation of the prototype. Engaging in formative evaluation activities tends

to lead the teachers toward important learning experiences. They will experienceto lead the teachers toward important learning experiences. They will experience

for themselves the problems that may occur and hear firsthand the suggestions forfor themselves the problems that may occur and hear firsthand the suggestions for

improvement that respondents come up with during their use of a prototype (e.g.,improvement that respondents come up with during their use of a prototype (e.g.,

by observing or interviewing teachers or students). This usually has stronger andby observing or interviewing teachers or students). This usually has stronger and

more direct impact on their thinking and design activities than cases where exter-more direct impact on their thinking and design activities than cases where exter-
nal evaluators report the results to developers (Design-nal evaluators report the results to developers (Design-Based Research Collective,Based Research Collective,

2003; Plomp & Nieveen, 2013).2003; Plomp & Nieveen, 2013).

Of course, there are several pitfalls when TDTs are involved in the forma-Of course, there are several pitfalls when TDTs are involved in the forma-

tive evaluation of the curriculum they are also designing (McKenney, Nieveen,tive evaluation of the curriculum they are also designing (McKenney, Nieveen,

& van den Akker, 2006; McKenney & Reeves, 2018; Plomp & Nieveen, 2013).& van den Akker, 2006; McKenney & Reeves, 2018; Plomp & Nieveen, 2013).

For instance, they may easily become too attached to their prototype, which couldFor instance, they may easily become too attached to their prototype, which could

lead to a less objective view of problems and comments from the respondents. Inlead to a less objective view of problems and comments from the respondents. In

this respect, Scriven (1991) warns against what he calls (co-) authorship bias. Onthis respect, Scriven (1991) warns against what he calls (co-) authorship bias. On

the other hand, the respondents could be biased during the evaluation. If theythe other hand, the respondents could be biased during the evaluation. If they

know how much effort the TDT has put into the design of the prototype, theyknow how much effort the TDT has put into the design of the prototype, they

may hesitate to be fully critical of it. This is another reason why it is important inmay hesitate to be fully critical of it. This is another reason why it is important ina design research project to perform formative evaluations at an early stage in thea design research project to perform formative evaluations at an early stage in the

design process and to apply various methods of triangulation. In the final stages ofdesign process and to apply various methods of triangulation. In the final stages of

the development or prototyping stage, the design research team usually organizesthe development or prototyping stage, the design research team usually organizes

tryouts with a larger group of representatives of the learners and teachers and withtryouts with a larger group of representatives of the learners and teachers and with

external evaluators responsible for data collection and reportiexternal evaluators responsible for data collection and reporting.ng.

Embedding Teacher Design Research TeamsEmbedding Teacher Design Research Teams
in the School Contextin the School Context

The former sections provided insights into how teacher design teams can advanceThe former sections provided insights into how teacher design teams can advance

curriculum development as well as teacher development within the context ofcurriculum development as well as teacher development within the context of
schools. In order to strengthen the design work of the teams and to improve theschools. In order to strengthen the design work of the teams and to improve the
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professional learning opportunities for team members, it was found that teacherprofessional learning opportunities for team members, it was found that teacher

design teams need to strengthen their research methodological basis. In case thisdesign teams need to strengthen their research methodological basis. In case this

kind of expertise is already available within a team or has been made available inkind of expertise is already available within a team or has been made available in

the form of an the form of an external coach or researcheexternal coach or researcher, onr, one might consider changie might consider changing the nameng the name

of these of these TDTTDTs into s into “tea“teacher design research teams.” Based on a cher design research teams.” Based on a study of 12 teacherstudy of 12 teacher

design teams (some of which did receive research assistance) within the curricu-design teams (some of which did receive research assistance) within the curricu-

lum renewal processes at two schools for secondary education in the Netherlandslum renewal processes at two schools for secondary education in the Netherlands

(Handelzalts et al., 2019), we propose a set of seven recommendations regarding(Handelzalts et al., 2019), we propose a set of seven recommendations regarding

how these teacher design research teams may successfully operate within the con-how these teacher design research teams may successfully operate within the con-

text of secondary schools.text of secondary schools.

First and foremost, it is important thatFirst and foremost, it is important that the role of teachers as learners be takenthe role of teachers as learners be taken
seriously.seriously. T Teacheeachers who were involvrs who were involved in ed in the design the design activities of tactivities of their team believedheir team believed

that their learning needs became increasingly apparent as soon as they startedthat their learning needs became increasingly apparent as soon as they started

experimenting wexperimenting with their designs ith their designs in daily practice and implementing them. In orderin daily practice and implementing them. In order

to increase the chances of teachers having these strong learning experiences, theyto increase the chances of teachers having these strong learning experiences, they

need to have ample opportunities for piloting “experimental” learning and teach-need to have ample opportunities for piloting “experimental” learning and teach-

ing approaches in an early stage of development (instead of waiting until the nexting approaches in an early stage of development (instead of waiting until the next

 year  year for for the impthe implemlementaentation otion of a nf a new ew or ror revised evised initiatiinitiativeve)). M. Moreooreoverver, giv, given then the fae factct
that experimenting and reflecting are such central elements in learning, this pro-that experimenting and reflecting are such central elements in learning, this pro-

cess should gain specifcess should gain specific attenic attention, for instance, from external tion, for instance, from external coaches whcoaches who provideo provide

focusing questions before and after implementation. Taking the role of teachers asfocusing questions before and after implementation. Taking the role of teachers as

learners seriously callearners seriously calls for ls for an iterative and evolan iterative and evolutionary currutionary curriculum design approachiculum design approach

with special attention paid to the reflection process based on experience with cur-with special attention paid to the reflection process based on experience with cur-

rent and rent and alternative practices.alternative practices.

A second recommendation leads back to our previous suggestion, that is,A second recommendation leads back to our previous suggestion, that is, looklook
 for pro for pro--active external support for the teams in case research expertise is lacking.active external support for the teams in case research expertise is lacking. These These

coaches can assist the teams in methodological and process-coaches can assist the teams in methodological and process-related issues, helprelated issues, help

them with embedding their curriculum work in the literature, and assist teachersthem with embedding their curriculum work in the literature, and assist teachers

in active orientation on alternative approaches and views, bringing in inspiringin active orientation on alternative approaches and views, bringing in inspiringideas that lead to discourse. For the coaches, a tension may arise between being tooideas that lead to discourse. For the coaches, a tension may arise between being too

dominant and steering (pushing the team in dominant and steering (pushing the team in a certain direction) and being reactiva certain direction) and being reactivee

and somewhaand somewhat passive (just following the teams at passive (just following the teams and waiting for their initind waiting for their initiatives andatives and

achievements). Proactive deliberation and articulation of the needs and wishes ofachievements). Proactive deliberation and articulation of the needs and wishes of

the team and its coach appeared to lead to a better alignment of expectations andthe team and its coach appeared to lead to a better alignment of expectations and

a more fruitful process of innovation.a more fruitful process of innovation.

Third,Third, meaning meaning-- making  making activities need activities need to to be be in in placeplace. In some instances, TDTs. In some instances, TDTs

decided to divide their common design tasks among tdecided to divide their common design tasks among their team members. Althoughheir team members. Although

a great deal of cooperation was going on, it did not always lead to joint work anda great deal of cooperation was going on, it did not always lead to joint work and

meaningful discussion of these individually conducted design tasks. In such cases,meaningful discussion of these individually conducted design tasks. In such cases,

one may wonder how much collaborative learning was, in fact, occurring. Thisone may wonder how much collaborative learning was, in fact, occurring. This

observation led to the suggestion that, although an approach of task division isobservation led to the suggestion that, although an approach of task division is
understandable from a pragmatic perspective, teams need to pay special attentionunderstandable from a pragmatic perspective, teams need to pay special attention
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to stimulating meaningful interaction concerning their designs and to secure theirto stimulating meaningful interaction concerning their designs and to secure their

collective learning process, for instance, by deliberating a common overall frame-collective learning process, for instance, by deliberating a common overall frame-

work, by joint testing of the design, and by organizing reflection meetings.work, by joint testing of the design, and by organizing reflection meetings.

Fourth,Fourth, a productive team composition needs to be encouraged.a productive team composition needs to be encouraged. As far as group As far as group

composition is concerned, great variety in the teams did not yield unambiguouscomposition is concerned, great variety in the teams did not yield unambiguous

suggestions for the fsuggestions for the future. The larger teams uture. The larger teams (with about six members) sho(with about six members) showed morewed more

variation in personality and visions. There needs to be some vvariation in personality and visions. There needs to be some variation within teamsariation within teams

for inspiration and discourse to come about. However, when the intentions andfor inspiration and discourse to come about. However, when the intentions and

motivations to work on renewal diverge too much, this may also lead to frictions.motivations to work on renewal diverge too much, this may also lead to frictions.

The smaller teams (with about three members) with less variation among theirThe smaller teams (with about three members) with less variation among their

members were able to come to a common platform of ideas fairly quickly. However,members were able to come to a common platform of ideas fairly quickly. However,

the innovation process for them was sometimes hampered by a lack of inspiringthe innovation process for them was sometimes hampered by a lack of inspiring

ideas and discussions. In ideas and discussions. In order to promoorder to promote suffte sufficienicient effective discourse, an t effective discourse, an externalexternal

coach should be aware of such frictions in a team, make them explicit to the team,coach should be aware of such frictions in a team, make them explicit to the team,

and have team members look together for ways to act on them. Especially iand have team members look together for ways to act on them. Especially in smallern smaller

teams (with steams (with sometimes limometimes limited horizons)ited horizons), attention should be g, attention should be given to the iiven to the introducntroduc--

tion of possible alternatives and new ideas.tion of possible alternatives and new ideas.

Fifth, as the curriculum development activities carried out by the teams wereFifth, as the curriculum development activities carried out by the teams were
rather unstructured and showed some imbalance, it is necessary torather unstructured and showed some imbalance, it is necessary to help teams inhelp teams in
curriculum coherence-curriculum coherence- making  making . Most teams started working on the organizational. Most teams started working on the organizational

or structural components of the renewal (timetable, sequence of the content) andor structural components of the renewal (timetable, sequence of the content) and

put less effort into the implications for their own teaching roles and pedagogicalput less effort into the implications for their own teaching roles and pedagogical

changes. From a curricular perspective, it appeared fruitful to make use of the cur-changes. From a curricular perspective, it appeared fruitful to make use of the cur-

ricular spider’s web to underscore the importance of consistency between the 10ricular spider’s web to underscore the importance of consistency between the 10

componencomponents at ts at a team a team and school level.and school level.

A sixth recommendation points to the importance ofA sixth recommendation points to the importance of working toward a col-working toward a col-
laborative school culture.laborative school culture. During the change process, culture change had not been During the change process, culture change had not been

high on high on the prioritthe priority list y list of school leaders. Howof school leaders. Howeverever, it became , it became clear that the school’sclear that the school’s

professional culture had gradually transformed into a more collaborative one. Onprofessional culture had gradually transformed into a more collaborative one. Ona regular basis, at school meetings and, maybe even more importantly, at informala regular basis, at school meetings and, maybe even more importantly, at informal

meetings during breaks, teachers presented and discussed their joint work, sharedmeetings during breaks, teachers presented and discussed their joint work, shared

experiences and information, asked colleagues for assistance, and commented onexperiences and information, asked colleagues for assistance, and commented on

each other’s work. Although more profound results may be accomplished when cul-each other’s work. Although more profound results may be accomplished when cul-

ture change is more explicitly emphasized during the process, it appears as if theture change is more explicitly emphasized during the process, it appears as if the

work of TDTs together with regular schoolwide meetings has valuable potential inwork of TDTs together with regular schoolwide meetings has valuable potential in

this direction.this direction.

Finally, as a seventh recommendation, we suggest facilitatingFinally, as a seventh recommendation, we suggest facilitating variation as wellvariation as well
as cohesion.as cohesion. The variety i The variety in the inn the innovanovation process of the teams tion process of the teams is related to a recuris related to a recur--

rent dilemma in the process. On the one hand, it is necessary to let teams workrent dilemma in the process. On the one hand, it is necessary to let teams work

on a design that is relevant to them and in a way and speed that suit them. Onon a design that is relevant to them and in a way and speed that suit them. On

the other hand, there is a need to arrive at a coordinated school framework that isthe other hand, there is a need to arrive at a coordinated school framework that is
coherent, practical, and realistic. Variation between participants (teachers, teams)coherent, practical, and realistic. Variation between participants (teachers, teams)

should not be regarded as should not be regarded as an obstacle, but rather as a an obstacle, but rather as a normal feature of normal feature of devdevelopmeelopmentnt
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processes. Difprocesses. Differenferences in taces in tasks, style, commitment, and support should be expected,sks, style, commitment, and support should be expected,

sometimes perhaps even encouraged. In order to foster curricular cohesion, muchsometimes perhaps even encouraged. In order to foster curricular cohesion, much

emphasis should be placed on (both formal and informal) communication betweenemphasis should be placed on (both formal and informal) communication between

all stakeholders in the process. All sorts of (ongoing) communication are helpfulall stakeholders in the process. All sorts of (ongoing) communication are helpful

for stimulating the development process: personal/organizational; formal/informal;for stimulating the development process: personal/organizational; formal/informal;

written/oral. The documentation of processes and active sharing of (preliminary)written/oral. The documentation of processes and active sharing of (preliminary)

outcomes are beneficial for progress, although an overload of bureaucratic paper-outcomes are beneficial for progress, although an overload of bureaucratic paper-

work should be avoided. The school work should be avoided. The school organization can organization can facilitate collaborative devefacilitate collaborative devel-l-

opment activities by creating smart crossover patterns, offering adequate workingopment activities by creating smart crossover patterns, offering adequate working

arrangements, and alert handling of emerging organizational and logistical prob-arrangements, and alert handling of emerging organizational and logistical prob-

lems. Leadership tasks and responsibilities should be distributed throughout thelems. Leadership tasks and responsibilities should be distributed throughout the

organization.organization.

Design Principles as Knowledge DriversDesign Principles as Knowledge Drivers

Next to curriculum and teacher development, CDR is aimed at knowledge pro-Next to curriculum and teacher development, CDR is aimed at knowledge pro-

duction. The major knowledge outcome of design research is articulated in designduction. The major knowledge outcome of design research is articulated in design
principles to guide the actions of future designers. In the case of CDR, the prin-principles to guide the actions of future designers. In the case of CDR, the prin-

ciples usually refer to the design of curriculum programs and materials. They canciples usually refer to the design of curriculum programs and materials. They can

vary from an emphasis on the characteristics of those products themselves (thevary from an emphasis on the characteristics of those products themselves (the

substantive aspect) or on the methods/procedures of designing and implementingsubstantive aspect) or on the methods/procedures of designing and implementing

them (the procedural aspect)them (the procedural aspect). Sometimes . Sometimes the design the design principles can principles can be precise be precise (espe(espe--

cially about recommended characteristics of materials, if strong empirical evidencecially about recommended characteristics of materials, if strong empirical evidence

is available)is available); in ; in other cases, they can bother cases, they can be a bit more loosely formulated, in parte a bit more loosely formulated, in particularicular,,

in early design stages and for process-in early design stages and for process-oriented principles where context always hasoriented principles where context always has

a strong impact.a strong impact.

It is important to realize that CDR seldom occurs from scratch. Usually, it canIt is important to realize that CDR seldom occurs from scratch. Usually, it can

build—at least partly—build—at least partly—on previous research or related knowledge contributions.on previous research or related knowledge contributions.
Ideally, the work is embedded in a programmatic approach of related and/or suc-Ideally, the work is embedded in a programmatic approach of related and/or suc-

cessive projeccessive projects ts wherwhere cumulation of expere cumulation of experiences, examples, and guiding iences, examples, and guiding principlesprinciples

can occur. The power of design principles will increase when their validity is testedcan occur. The power of design principles will increase when their validity is tested

through a variation of related artifacts/interventions, contexts, and sources, whichthrough a variation of related artifacts/interventions, contexts, and sources, which

will facilitate insight into essential versus adaptable design characteristics.will facilitate insight into essential versus adaptable design characteristics.

Crystallized design principles may have the following (formal) structure:Crystallized design principles may have the following (formal) structure:

If you want to design interventionIf you want to design intervention XX [for purpose/function [for purpose/function Y Y  in context in context ZZ]],,

then you are best advised to give that intervention the characteristicsthen you are best advised to give that intervention the characteristics CC11,, CC22,,

. . . ,. . . , CC m m [substantive emphasis] [substantive emphasis]

and to do that via proceduresand to do that via procedures PP11,, PP22, . . . ,, . . . , PP n n [procedural  [procedural emphasis]emphasis]
because of theoretical argumentsbecause of theoretical arguments TT11,, TT22, . . . ,, . . . , TT p p

and empirical argumentsand empirical arguments EE11,, EE22, . . . ,, . . . , EEqq

Combining Curriculum and Teacher Development through Design ResearchCombining Curriculum and Teacher Development through Design Research   5757



    

Thus, although design principles are often concisely presented in one headingThus, although design principles are often concisely presented in one heading

or short sentence, they preferably incorporate a full line of reasoning, includingor short sentence, they preferably incorporate a full line of reasoning, including

specification of (1) the intended intervention or artifact, with its purpose or func-specification of (1) the intended intervention or artifact, with its purpose or func-

tion (what shotion (what should it briuld it bring about?ng about?) and ) and context of use; (2) the desirable characteris-context of use; (2) the desirable characteris-

tics of tics of the intervention/artifact (how should it look and the intervention/artifact (how should it look and operateoperate?)?), thus emphasiz, thus emphasizinging

the substance the substance (or what(or what)); (3) the ; (3) the prefepreferential approach/method/process to desigrential approach/method/process to design andn and

use the intervention, thus emphasizing the procedure (or how); (4) the theoreticaluse the intervention, thus emphasizing the procedure (or how); (4) the theoretical

explanation/justification of the explanation/justification of the reasons threasons that underpin the at underpin the recommenderecommended characterd character--

istics aistics and proceduresnd procedures; and (5) the empir; and (5) the empirical arguments tical arguments that evaluahat evaluative research hastive research has

to offer for the plausibility of the (various parts of) the design principle.to offer for the plausibility of the (various parts of) the design principle.

Not all these ingredients of design priNot all these ingredients of design principles can be expected tnciples can be expected to be fully fo be fully f ledgedledged

at the early stages of design research. Often, at the beginning of new studies, theat the early stages of design research. Often, at the beginning of new studies, the

principles are still quite open and tentative, with only modest theoretical justifica-principles are still quite open and tentative, with only modest theoretical justifica-

tion and an even more modest basis of empirical evidence. Then, iterative designtion and an even more modest basis of empirical evidence. Then, iterative design

and evaluation steps may offer findings that, on deliberate reflection, might resultand evaluation steps may offer findings that, on deliberate reflection, might result

in more complete and sharper articulated design principles.in more complete and sharper articulated design principles.

Generalization of knowledge contributions from design research is essential toGeneralization of knowledge contributions from design research is essential to

consider. The more conventional statistical reasoning to make statements aboutconsider. The more conventional statistical reasoning to make statements about
effectiveness by generalizing from sample to population is usually inappropriateeffectiveness by generalizing from sample to population is usually inappropriate

in design research, with its emphasis on qualitative methods with often limited,in design research, with its emphasis on qualitative methods with often limited,

selective groups. Alternative, more natural, and built-in ways of generalization areselective groups. Alternative, more natural, and built-in ways of generalization are

needed. The approach to generalization is more analytic: readers/users make theirneeded. The approach to generalization is more analytic: readers/users make their

own efforts to translate the findings to their own contexts. However, researchers/ own efforts to translate the findings to their own contexts. However, researchers/ 

authors can facilitate those efforts by an articulate theoretical justification of theauthors can facilitate those efforts by an articulate theoretical justification of the

applied design principles, plus reflection on the fiapplied design principles, plus reflection on the findings. Such information can helpndings. Such information can help

readereaders mrs make connections to ake connections to their own their own design efdesign efforts. Moreoveforts. Moreover, researchr, researchers shoulders should

offer a careful offer a careful description of the evaluation procedures and results plus the contextdescription of the evaluation procedures and results plus the context

of implementation, in order to assist readers in relating findings to their own con-of implementation, in order to assist readers in relating findings to their own con-

text. Transfer through built-in collaboration with various partners and networkstext. Transfer through built-in collaboration with various partners and networksmay be helpful. We will elaborate on that issue in the next section.may be helpful. We will elaborate on that issue in the next section.

Scaling of Results through Networking Scaling of Results through Networking of Designersof Designers

Beside striviBeside striving for broadly applicable insights, how can the results of CDR by TDTng for broadly applicable insights, how can the results of CDR by TDTss

contribute to wider improvement of practices in curriculum and teacher learning?contribute to wider improvement of practices in curriculum and teacher learning?

In recent times, the scaling of change in education has become an increasinglyIn recent times, the scaling of change in education has become an increasingly

relerelevant topic. Coburn (2003) sensitized many vant topic. Coburn (2003) sensitized many to the complexity of to the complexity of facing four dif-facing four dif-

ferenferent dimensions t dimensions of scale:of scale: depthdepth in the practice of teaching in schools; in the practice of teaching in schools; sustainabilitysustainability  

oveover longer periods of r longer periods of time; stime; s pread pread over more people and organizations; s over more people and organizations; shifthift in own- in own-

ership from original source to other people and contexts. Scale is definitely also aership from original source to other people and contexts. Scale is definitely also a
serious challenge for curserious challenge for curriculum change (Fullariculum change (Fullan, 200n, 2008)8), for each of , for each of Coburn’Coburn’s dis dimen-men-

sions. Does CDR, with the active roles of teachers in TDTs, also hold promise forsions. Does CDR, with the active roles of teachers in TDTs, also hold promise for
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curriculum change at scale? In this closing scurriculum change at scale? In this closing section, we will present some exploraection, we will present some exploratorytory

thoughts on this question.thoughts on this question.

For starters, the multilayered nature of curriculum may help. Just as teachersFor starters, the multilayered nature of curriculum may help. Just as teachers

do not operate in a vacuum but within a school context, schools also operate indo not operate in a vacuum but within a school context, schools also operate in

a wider system, usually a region or nation with its own specific curriculum poli-a wider system, usually a region or nation with its own specific curriculum poli-

cies. Whether curriculum policies are more or less centralized (see the overview bycies. Whether curriculum policies are more or less centralized (see the overview by

Kuiper & Berkvens, 2013Kuiper & Berkvens, 2013, for var, for variety in iety in various countries)various countries), curr, curriculum frameworksiculum frameworks

at the macro (national) level will inevitably define the playing field for the schoolsat the macro (national) level will inevitably define the playing field for the schools

in their jurisdiction and may help create a common sense of direction for schoolsin their jurisdiction and may help create a common sense of direction for schools

(meso) and teachers (micro), including other actors (such as teacher educators).(meso) and teachers (micro), including other actors (such as teacher educators).

Such a perspective may Such a perspective may facilitate the (refacilitate the (re)design activities )design activities of many of many actors.actors.

In general, the In general, the most favorabmost favorable implementatiole implementation philosophy can n philosophy can be characterizedbe characterized

as not aiming at theas not aiming at the high fidelityhigh fidelity of top-down or external prescriptions, but rather of top-down or external prescriptions, but rather

at an ongoingat an ongoing  mutual  mutual adaptationadaptation between design and use. That implies sufficient between design and use. That implies sufficient

space for and active encouragement of context-space for and active encouragement of context-specific choices for local communi-specific choices for local communi-

ties, parents, schools, teachers, and students. A clear example of such a localiza-ties, parents, schools, teachers, and students. A clear example of such a localiza-

tion approach (within the boundaries of the national framework) can be foundtion approach (within the boundaries of the national framework) can be found

in Finland (Halinen & Holappa, 2013), where local communities are expectedin Finland (Halinen & Holappa, 2013), where local communities are expected
and supported to make, translate, and add their own curriculum choices, togetherand supported to make, translate, and add their own curriculum choices, together

with the schools in their particular community. Moreover, a mutual adaptationwith the schools in their particular community. Moreover, a mutual adaptation

approacapproach requires that teachers, as the mah requires that teachers, as the main currin curriculum enaciculum enactors, have not only antors, have not only an

appropriate degree of professional autonomy in the pedagogical and instructionalappropriate degree of professional autonomy in the pedagogical and instructional

domain, but also a sufficient degree of curricular capacity to recognize and utilizedomain, but also a sufficient degree of curricular capacity to recognize and utilize

the potential of the curriculum. Such curricular capacity building of teachers indi-the potential of the curriculum. Such curricular capacity building of teachers indi-

vidually and in teams, while also including school leaders, should be an importantvidually and in teams, while also including school leaders, should be an important

aim of PD strategies. Such an approach is furthered when the curriculum frame-aim of PD strategies. Such an approach is furthered when the curriculum frame-

work is not overloaded with aims and contents and not full of detailed prescrip-work is not overloaded with aims and contents and not full of detailed prescrip-

tions. Similarly, it is important that there not be undue emphasis on assessmenttions. Similarly, it is important that there not be undue emphasis on assessment

and and accountabilityaccountability..Successful, deep curriculum change in classrooms, affecting both the use ofSuccessful, deep curriculum change in classrooms, affecting both the use of

teaching and learning materials as well the actions and thoughts of teachers (Ful-teaching and learning materials as well the actions and thoughts of teachers (Ful-

lan, 2016), requires lots of investments in bottom-lan, 2016), requires lots of investments in bottom-up initiatives. TDTs constitute aup initiatives. TDTs constitute a

promising vehicle for such school-promising vehicle for such school-based curriculum development, as they engagebased curriculum development, as they engage

teams of teachers in collaborative curriculum analysis, design, and evaluation,teams of teachers in collaborative curriculum analysis, design, and evaluation,

stimulating joint action and reflection, potentially addressing all four of Coburn’sstimulating joint action and reflection, potentially addressing all four of Coburn’s

dimensions.dimensions.

Several aspects at the meso/school level can stimulate and support such jointSeveral aspects at the meso/school level can stimulate and support such joint

teacher activities. Indispensable is active leadership to initiate and mobilize forces,teacher activities. Indispensable is active leadership to initiate and mobilize forces,

to create favorabto create favorable conditions le conditions for innovative design for innovative design efforts, and efforts, and to attend to coherto attend to coher--

ence of various interventions through integral principles and planning (Mintrop,ence of various interventions through integral principles and planning (Mintrop,

2016). Such school leadership does not always or only have to come from the top;2016). Such school leadership does not always or only have to come from the top;
distributed approaches of leadership throughout the organization might even bedistributed approaches of leadership throughout the organization might even be

more productive to stimulate wide involvement and ownership.more productive to stimulate wide involvement and ownership.
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 Join Joint vision bt vision buildinguilding, a colla, a collaboraborative tive culculture, ture, and an inand an interateractivctive oue outlook ttlook to theo the

environment are important school conditions for the work of TDTs, elaboratingenvironment are important school conditions for the work of TDTs, elaborating

the school intentions within and across subjects and grades. Obviously (but oftenthe school intentions within and across subjects and grades. Obviously (but often

underestimated), such teams need realistic, thus ample facilities (in particular,underestimated), such teams need realistic, thus ample facilities (in particular,

development time) for teachers. Promising scenarios also include the sharing ofdevelopment time) for teachers. Promising scenarios also include the sharing of

good practices good practices and offeriand offering adaptable exemplifications ng adaptable exemplifications (e(e.g..g., educative lesson mate-, educative lesson mate-

rials, rials, digital digital portals)portals). By the way, su. By the way, such scenarios and examples can ch scenarios and examples can also balso be the resulte the result

of CDR through TDTs with the participation of teachers from different schools.of CDR through TDTs with the participation of teachers from different schools.

The products of such heterogeneous networks might be less context-The products of such heterogeneous networks might be less context-specific forspecific for

the respective schools, but, on the other hand, more robust in use across variousthe respective schools, but, on the other hand, more robust in use across various

conditions. Moreovconditions. Moreoverer, collaborative work in such m, collaborative work in such mixed teams ixed teams may widen the may widen the pro-pro-

fessional horizon of the participants.fessional horizon of the participants.

These more mixed collaboration approaches may also be extended throughThese more mixed collaboration approaches may also be extended through

more interaction between not only teacher-more interaction between not only teacher-designers and researcher-designers and researcher-designers, butdesigners, but

also school leaders, teacher educators, textbook developers, assessment developers,also school leaders, teacher educators, textbook developers, assessment developers,

and the like. Practicing a design research approach in theseand the like. Practicing a design research approach in these networ networked imprked improvementovement
communitiescommunities (Bryk, Gomez, Grunow, & LeMahieu, 2015) seems promising for pro- (Bryk, Gomez, Grunow, & LeMahieu, 2015) seems promising for pro-

fessional capacity building and gradually coming to scale.fessional capacity building and gradually coming to scale.
In all of this, we have to be aware of the differences between primary andIn all of this, we have to be aware of the differences between primary and

upper secondary schools. In the latter, the role of subject-upper secondary schools. In the latter, the role of subject-matter teachers is morematter teachers is more

dominant, asking for other collaboration patterns, than in the former, where usu-dominant, asking for other collaboration patterns, than in the former, where usu-

ally more generic teachers are responsible for a wide range of domains. However,ally more generic teachers are responsible for a wide range of domains. However,

regardless of the regardless of the specific education sectorspecific education sector, the st, the strong point of rong point of TDTTDTs working as working alonglong

a CDR approach is that it matches the zone of proximal development of teachers.a CDR approach is that it matches the zone of proximal development of teachers.

Lesson preparation and planning belong to the daily work of teachers. ExpandingLesson preparation and planning belong to the daily work of teachers. Expanding

that basic repertoire of activities to more collaborative, curriculum-that basic repertoire of activities to more collaborative, curriculum-oriented, andoriented, and

research-research-supported pattesupported patterns rns is beneficial for bis beneficial for both teacheoth teachers’ learning rs’ learning and curriculumand curriculum

quality. Educational researchers who contribute to this work through supportivequality. Educational researchers who contribute to this work through supportive

analysis, desiganalysis, design, and evaluation, and evaluation activities may fn activities may find the knowledge outcomind the knowledge outcomes of theires of their
efforts highly relevant and rewarding.efforts highly relevant and rewarding.
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There are two major challenges in science education: students have difficulties inThere are two major challenges in science education: students have difficulties in

making sense of phenomena and there is a need for more students to study sci-making sense of phenomena and there is a need for more students to study sci-
ence and technology aence and technology and pursue related occupand pursue related occupations (tions (European Union [EU], 2004;European Union [EU], 2004;

Organisation for Economic Co-Organisation for Economic Co-operation and Development [OECD], 2016). Theoperation and Development [OECD], 2016). The

European Commission’s policy approach of responsible research and innovation isEuropean Commission’s policy approach of responsible research and innovation is

gaining momentum in European research planning and development as a strategygaining momentum in European research planning and development as a strategy

to align scientific and technological progress with socially desirable and acceptableto align scientific and technological progress with socially desirable and acceptable

ends. One of the ends. One of the responsible research and innovation agendas is science educationresponsible research and innovation agendas is science education,,

and the aim and the aim is to foster fis to foster future generauture generations’ acquisition of the skiltions’ acquisition of the skills and ls and values needevalues neededd

to responsibly engage in society. To this end, responsible research and innovation-to responsibly engage in society. To this end, responsible research and innovation-

based science education can benefit from more interdisciplinary methods, such asbased science education can benefit from more interdisciplinary methods, such as

those based on the arts and digital technologies. Furthermore, science curriculathose based on the arts and digital technologies. Furthermore, science curricula

must consider the wicked problems (e.must consider the wicked problems (e.g., global warmig., global warming, mass ng, mass extinction, pandem-extinction, pandem-ics, and digics, and digitalizing italizing society) that currently challenge sciensociety) that currently challenge science educatioce education and society.n and society.

In this chapter, we present two cases that show how these challenges—In this chapter, we present two cases that show how these challenges—makingmaking

sense of sense of science phescience phenomena and interest in science—nomena and interest in science—can be addressed through thecan be addressed through the

collaborative design-collaborative design-based research (DBR) efforts based research (DBR) efforts of researchers and teachers.of researchers and teachers.

As noted in Chapter 1 of this volume, one of the major questions of DBRAs noted in Chapter 1 of this volume, one of the major questions of DBR

is “What could be learned about the world by changing it?” Curriculum can beis “What could be learned about the world by changing it?” Curriculum can be

seen as a way to make these changes in the world. Curriculum units, which areseen as a way to make these changes in the world. Curriculum units, which are

designed in accordance with the Finnish national-designed in accordance with the Finnish national-level core curriculum (level core curriculum (intendedintended
curriculumcurriculum)), can b, can be used to e used to research horesearch how the currw the curriculum is enacted and experiencediculum is enacted and experienced

((achieved curriculumachieved curriculum)). In addition to lear. In addition to learning ning about scienceabout science, the central , the central objectivobjective ofe of

the national-the national-level science curriculum is to support the development of interest inlevel science curriculum is to support the development of interest in

science and science-science and science-relarelated tted tasks.asks.
There are two levels of essential curriculum documenThere are two levels of essential curriculum documents in ts in Finland: the national-Finland: the national-

level core curriculum and the municipality-level core curriculum and the municipality-level local curriculum. In addition tolevel local curriculum. In addition to
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subject-subject-specific goals, content, and assessment criteria, the Finnish National Corespecific goals, content, and assessment criteria, the Finnish National Core

Curriculum (2016) characterized the local curriculum-Curriculum (2016) characterized the local curriculum-making process underlyingmaking process underlying

the values of the education mission and the significance of school culture develop-the values of the education mission and the significance of school culture develop-

ment, cooperation with parents, learning environments and assessments, organiz-ment, cooperation with parents, learning environments and assessments, organiz-

ing special needs education, and enhancing students’ welfare. Municipalities haveing special needs education, and enhancing students’ welfare. Municipalities have

a great deal of autonomy in creating the local curriculum, and the national-a great deal of autonomy in creating the local curriculum, and the national-levellevel

curriculum states that icurriculum states that issues should be resolved at the municipality ssues should be resolved at the municipality levelevel.l.

Another important characteristic iAnother important characteristic is that currs that curriculum deiculum developvelopment is understoodment is understood

as a as a broad national- and local-lebroad national- and local-level process that engages teachers in the tvel process that engages teachers in the translationranslation

of the national-of the national-level curriculum into the curriculum unit. The curriculum unit islevel curriculum into the curriculum unit. The curriculum unit is

co-co-designed by teachers and researchers in a DBR project. As such, teachers aredesigned by teachers and researchers in a DBR project. As such, teachers are

considered curriculum-considered curriculum-makers. During the translation process, the core conceptsmakers. During the translation process, the core concepts

and skills in the national-and skills in the national-level curriculum are elaborated to connect them withlevel curriculum are elaborated to connect them with

the experience, interests, and capacity of the students (Deng, 2020). This requiresthe experience, interests, and capacity of the students (Deng, 2020). This requires

novel interpretation of the national-novel interpretation of the national-level curriculum documents and guidelines,level curriculum documents and guidelines,

detailed course objectives, and other curriculum materials. The curriculum unitdetailed course objectives, and other curriculum materials. The curriculum unit

describes in detail the kinds of knowledge, skills, and interests that students shoulddescribes in detail the kinds of knowledge, skills, and interests that students should

learn and learn and how they should learn thow they should learn them (Cuban, 199hem (Cuban, 1992; Deng, 2020; Schmidt, Rai2; Deng, 2020; Schmidt, Raizen,zen,
Britton, Bianci, & Wolfe, 1997).Britton, Bianci, & Wolfe, 1997).

Meanwhile, the achieved curriculum refers to the learning outcomes of theMeanwhile, the achieved curriculum refers to the learning outcomes of the

students, including their level of interest in science learning; these outcomes arestudents, including their level of interest in science learning; these outcomes are

derived from the learning and teaching processes. To examine the effects of thederived from the learning and teaching processes. To examine the effects of the

achieved curriculum, we have researched students’ interest in science and scienceachieved curriculum, we have researched students’ interest in science and science

learning, which is one of the important goals of the national-learning, which is one of the important goals of the national-level curriculum.level curriculum.

In this chapter, we examine the curriculum unit development process, includ-In this chapter, we examine the curriculum unit development process, includ-

ing the role of mutual action by teachers and researchers, and present two cases ining the role of mutual action by teachers and researchers, and present two cases in

which we co-which we co-designed a curriculum unit as part of our DBR work. In the followingdesigned a curriculum unit as part of our DBR work. In the following

sections, we explain the theoretical frameworks that support curriculum unit designsections, we explain the theoretical frameworks that support curriculum unit design

and their relation to DBR. Then we describe tand their relation to DBR. Then we describe the Finnihe Finnish context and comment onsh context and comment onthe curriculum unit design work in which we engaged with teachers.the curriculum unit design work in which we engaged with teachers.

Pragmatic Framework for DBRPragmatic Framework for DBR

DBR is DBR is about actions (see Chapter 1about actions (see Chapter 1, th, this volumeis volume)). The . The key is to key is to design somethingdesign something

that did not exist before, such as a curriculum unit related to a specific topic. Therethat did not exist before, such as a curriculum unit related to a specific topic. There

are two kinds of situations: indeterminate and problematic situations. Accordingare two kinds of situations: indeterminate and problematic situations. According

to Biesta and Burbules (2003), in an indeterminate situation, a teacher may feelto Biesta and Burbules (2003), in an indeterminate situation, a teacher may feel

uneasy since the normal flow of teaching is disrupted. When the teacher realizesuneasy since the normal flow of teaching is disrupted. When the teacher realizes

that something that something needs to be needs to be done, the indeterminate situation becomes problematic.done, the indeterminate situation becomes problematic.

Such indeteSuch indetermirminate situations stinate situations stimulate DBR.mulate DBR.
DBR is also pragmatic (see Chapter 1, this volume; Juuti & Lavonen, 2006).DBR is also pragmatic (see Chapter 1, this volume; Juuti & Lavonen, 2006).

Although pragmatism has been considered a part of the history of philosophy,Although pragmatism has been considered a part of the history of philosophy,
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scholars outside of philosophy recently rediscovered pragmatism as a useful frame-scholars outside of philosophy recently rediscovered pragmatism as a useful frame-

work for analyzing the relationship between knowledge and action (Biesta & Bur-work for analyzing the relationship between knowledge and action (Biesta & Bur-

bules, 2003; Kilpinen, 2008). Biesta and Burbules (2003) noted that, in pragmaticbules, 2003; Kilpinen, 2008). Biesta and Burbules (2003) noted that, in pragmatic

thinking, problems emerge as a result of the identification of indeterminate situa-thinking, problems emerge as a result of the identification of indeterminate situa-

tions. In this line of thinking, research is the transformation of the situation and istions. In this line of thinking, research is the transformation of the situation and is

directed by refdirected by reflection. Biesta and Burbules (2003lection. Biesta and Burbules (2003) stressed t) stressed that educahat educational researchtional research

will will not result in rules for action, but it renot result in rules for action, but it reveals possible connections between actionsveals possible connections between actions

and consequences. Possible connections between theory, features of the designedand consequences. Possible connections between theory, features of the designed

environment, actions in these settings, and outcomes are conjectures that educa-environment, actions in these settings, and outcomes are conjectures that educa-

tional research aims to reveal (Sandoval, 2014).tional research aims to reveal (Sandoval, 2014).

When Dewey’s view of knowledge as an organism–When Dewey’s view of knowledge as an organism–environment interactionenvironment interaction

(Biesta & Burbules, 2003) is applied to DBR in science education, the knowledge(Biesta & Burbules, 2003) is applied to DBR in science education, the knowledge

acquired during the research process can be seen as a construct located withinacquired during the research process can be seen as a construct located within

the interactions of the teacher, the researcher, and the learning environment. Inthe interactions of the teacher, the researcher, and the learning environment. In

addition, curriculum units can be seen as constituting the environment. In thisaddition, curriculum units can be seen as constituting the environment. In this

sense, the curriculum unit should consider the classroom setting; the social andsense, the curriculum unit should consider the classroom setting; the social and

psychological atmospheres; and pupils’ motivations, affinity for and conceptions ofpsychological atmospheres; and pupils’ motivations, affinity for and conceptions of

the topic to be learned, and anticipations.the topic to be learned, and anticipations.
In pragmatism, knowledge and action are intimately connected. KnowledgeIn pragmatism, knowledge and action are intimately connected. Knowledge

about science teacabout science teaching hing and learniand learning, the design ng, the design actions of teachers and researchers,actions of teachers and researchers,

and actions in the classroom are not separate. Knowledge about science teach-and actions in the classroom are not separate. Knowledge about science teach-

ing and learning emerges from the enactment of developed curriculum units in aing and learning emerges from the enactment of developed curriculum units in a

classroom. Through reflection, knowledge is also gained from experiences in theclassroom. Through reflection, knowledge is also gained from experiences in the

classroom. In other words, the outcoclassroom. In other words, the outcome of the experiences and the me of the experiences and the reflection is reflection is newnew

knowledge knowledge (Dewey, 1984)(Dewey, 1984)..

Activities in the classroom are directed according to national-Activities in the classroom are directed according to national-level curricu-level curricu-

lum aims, and directed actions are reflected on in order to create knowledge aboutlum aims, and directed actions are reflected on in order to create knowledge about

teaching and student learning, engagement, and interest. The reflection is teaching and student learning, engagement, and interest. The reflection is a shareda shared

activity of tactivity of the teachehe teachers and rs and the researchers. In a shared activity the researchers. In a shared activity situation, the teachsituation, the teach--ers and researchers have a similar interest in optimal situations and want to shareers and researchers have a similar interest in optimal situations and want to share

their ideas and emotions (Dewey, 1980). They design, enact, and evaluate cur-their ideas and emotions (Dewey, 1980). They design, enact, and evaluate cur-

riculum units together. Shared activity requires communication between teachersriculum units together. Shared activity requires communication between teachers

and researchers. Biesta and Burbules (2003) characterized communication as theand researchers. Biesta and Burbules (2003) characterized communication as the

mutual coordination of action; therefore, it is not a process in which a teachermutual coordination of action; therefore, it is not a process in which a teacher

simply reacts to a researcher’s movements, after which the researcher reacts to thesimply reacts to a researcher’s movements, after which the researcher reacts to the

teacher’s reactions, and so on. Successful coordination requires that the teacherteacher’s reactions, and so on. Successful coordination requires that the teacher

react to what the researcher intends to achievreact to what the researcher intends to achieve with e with his his or her activities, just as or her activities, just as thethe

researcher reacts to what the teacher intends to achieve with his or her activities.researcher reacts to what the teacher intends to achieve with his or her activities.

In other words, successful coordination requires that the partIn other words, successful coordination requires that the partners in the iners in the interacnteractiontion

try try to anticipate each other’to anticipate each other’s actions s actions (Biesta & (Biesta & Burbules, 2003)Burbules, 2003)..

Pragmatic DBR must start in a nebulous, indeterminate situation. NeitherPragmatic DBR must start in a nebulous, indeterminate situation. Neither
researchers nor teachers know what kind of curriculum unit might lead to a sat-researchers nor teachers know what kind of curriculum unit might lead to a sat-

isfactory situation (Juuti & Lavonen, 2006). The starting point could be to clarifyisfactory situation (Juuti & Lavonen, 2006). The starting point could be to clarify
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the objectives of the national-the objectives of the national-level curriculum by asking the following questions:level curriculum by asking the following questions:

How should actions be directed and in which direction? What should happen inHow should actions be directed and in which direction? What should happen in

the enactment of a curriculum unit? What are the possibilities and constraints ofthe enactment of a curriculum unit? What are the possibilities and constraints of

action? By answering these questions, teachers and researchers can explicate theaction? By answering these questions, teachers and researchers can explicate the

problem for which the curriculum unit is intended to be the solution. Based on theproblem for which the curriculum unit is intended to be the solution. Based on the

pragmatic frame (Biesta & Burbules, 2003), the shared curriculum unit develop-pragmatic frame (Biesta & Burbules, 2003), the shared curriculum unit develop-ment by the teachers and researchers directs tment by the teachers and researchers directs the action in the action in the classroom. The classroom. Thereherefore,fore,

the designed curriculum unit creates novel educational phenomena for research.the designed curriculum unit creates novel educational phenomena for research.

This is the core of DBR.This is the core of DBR.

To better understand and foster learning, the objects of interest need to beTo better understand and foster learning, the objects of interest need to be

designed in the appropriate educational setting. Thus, curriculum units that aredesigned in the appropriate educational setting. Thus, curriculum units that are

co-co-developed with teachers are likely to be more authentic and answer the origi-developed with teachers are likely to be more authentic and answer the origi-

nal demands of DBR (Brown, 1992). A researcher may acquire knowledge aboutnal demands of DBR (Brown, 1992). A researcher may acquire knowledge about

teaching and learning by engaging in shared curriculum unit development, havingteaching and learning by engaging in shared curriculum unit development, having

similar experiences in the classroom, reflecting on the experiences together, andsimilar experiences in the classroom, reflecting on the experiences together, and

anticipating teachersanticipating teachers’ intentions concerning ’ intentions concerning the curriculum unit the curriculum unit (Juuti & Lavonen,(Juuti & Lavonen,

2006).2006).

The Finnish Educational Context: The The Finnish Educational Context: The Value SystemValue System

The educational context infThe educational context influenluences the ces the objectivobjectives of es of the curriculum unit, the curriculum unit, the develthe devel--

opment process, the outcome, and the collaboration between the researchers andopment process, the outcome, and the collaboration between the researchers and

teachers. Therefore, the Finnish educational context is introduced below to helpteachers. Therefore, the Finnish educational context is introduced below to help

readers understand the develoreaders understand the development of the pment of the curriculum units.curriculum units.

Value of Equality and Decentralized AdministrationValue of Equality and Decentralized Administration

In the Finnish educational context, equality is one of the most important valuesIn the Finnish educational context, equality is one of the most important values
(Darling-(Darling-Hammond, 2017). Free education is available at the primary, secondary,Hammond, 2017). Free education is available at the primary, secondary,

and tertiary levels. Moreover, free health care, counseling, tutoring (additional les-and tertiary levels. Moreover, free health care, counseling, tutoring (additional les-

sons), and library services are available to students at all levels. Although educa-sons), and library services are available to students at all levels. Although educa-

tional equality is emphasized in policy and in practice, indicators of equality havetional equality is emphasized in policy and in practice, indicators of equality have

slightly decreased during the last 10 years (Vettenranta et al., 2016).slightly decreased during the last 10 years (Vettenranta et al., 2016).

Since the 1990s, the quality of education has been promoted in all areas ofSince the 1990s, the quality of education has been promoted in all areas of

governance in Finland through a decentralized approach. In collaboration withgovernance in Finland through a decentralized approach. In collaboration with

teachteachers, providers of education, typically ers, providers of education, typically municipalities, have been responsible formunicipalities, have been responsible for

quality assurance, the preparation of local curricula, and the selection of textbooksquality assurance, the preparation of local curricula, and the selection of textbooks

(Niemi, Toom, & Kallioniemi, 2012). Teachers are responsible for student assess-(Niemi, Toom, & Kallioniemi, 2012). Teachers are responsible for student assess-

ment and grading. Quality assurance procedures are based on self-ment and grading. Quality assurance procedures are based on self-assessment atassessment at

all levels of education, on the collection and analysis of feedback, and, moreover,all levels of education, on the collection and analysis of feedback, and, moreover,
on national on national sample-sample-based monitoring of student learning outcomes. As part of thisbased monitoring of student learning outcomes. As part of this

decentralization, only basic guidelines are prepared at the national level, such asdecentralization, only basic guidelines are prepared at the national level, such as
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the the national-national-levlevel fel frameworamework currrk curricula (Finicula (Finnish nish National Core CurrNational Core Curriculum, 20iculum, 20116)6)..

Decentralization is possible because there is a culture of trust in Finnish educa-Decentralization is possible because there is a culture of trust in Finnish educa-

tion. Educational authorities and national-tion. Educational authorities and national-level policymakers trust that teachers,level policymakers trust that teachers,

together with principals, headmasters, and parents, know how to provide the besttogether with principals, headmasters, and parents, know how to provide the best

education for children and youth in a particular district. Teachers are valued aseducation for children and youth in a particular district. Teachers are valued as

auautonomous professionals in tonomous professionals in curriculum develocurriculum development, teaching, and pment, teaching, and assessment atassessment atall levels (Chong, Huan, Wong, Klassen, & Allison, 2010).all levels (Chong, Huan, Wong, Klassen, & Allison, 2010).

TTeachers as eachers as ProfessionalsProfessionals

The role of school principals and their leadership approaches, such as the sharingThe role of school principals and their leadership approaches, such as the sharing

of responsibilities or shared leadership, influence teachers’ collaboration and class-of responsibilities or shared leadership, influence teachers’ collaboration and class-

room operations. Principals in Finnish schools play an important role in facilitatingroom operations. Principals in Finnish schools play an important role in facilitating

a school culture that supports collaboration among teachers. This collaborationa school culture that supports collaboration among teachers. This collaboration

manifests manifests itself in itself in various school teams various school teams and networks, sucand networks, such as gh as grade-rade-levelevel teams l teams andand

multiprofmultiprofessional essional teams.teams.

Simola (2005) argues that the most importSimola (2005) argues that the most important reason for Finniant reason for Finnish studensh students’ rela-ts’ rela-

tively high success in ttively high success in the Programme for International Student Assessment (PISAhe Programme for International Student Assessment (PISA))
is the professionalism of teachers. This is supported by the 40-year-long traditionis the professionalism of teachers. This is supported by the 40-year-long tradition

in Finland of educating primary and secondary school teachers at universities inin Finland of educating primary and secondary school teachers at universities in

5-year master’s-level programs. Since the 1960s, the objective of teacher educa-5-year master’s-level programs. Since the 1960s, the objective of teacher educa-

tion has been to educate professionals who are able to plan, implement, and assesstion has been to educate professionals who are able to plan, implement, and assess

their own their own teaching and tteaching and their students’ learning. Consequentlyheir students’ learning. Consequently, teachers are consid-, teachers are consid-

ered academic professionals just like other university degree holders. Furthermore,ered academic professionals just like other university degree holders. Furthermore,

school-school-levelevel operations l operations support teacherssupport teachers’ professionalism ’ professionalism and collaboration.and collaboration.

Contrary to preservice teacher education, inservice education and the pro-Contrary to preservice teacher education, inservice education and the pro-

fessional development (PD) of teachers are the responsibilities of municipalitiesfessional development (PD) of teachers are the responsibilities of municipalities

in Finland. Teachers have to participate in inservice training for 2 days per year.in Finland. Teachers have to participate in inservice training for 2 days per year.

However, several municipalities coordinate local development projects, and teach-However, several municipalities coordinate local development projects, and teach-
ers take professional learning seriously. Thus, in addition to the required 2 days,ers take professional learning seriously. Thus, in addition to the required 2 days,

teachers participate in various development projects at their schools. In fact, theteachers participate in various development projects at their schools. In fact, the

DBR cases described DBR cases described here could be considered examples of municipality-here could be considered examples of municipality-level devel-level devel-

opment projects.opment projects.

National and Local Curricula Unit Development ProcessesNational and Local Curricula Unit Development Processes

in the Finnish Contextin the Finnish Context

In FinlaIn Finland, the national-nd, the national-levlevel science currel science curriculum is iculum is revisited approximaterevisited approximately every ly every 1010

 year years. The Ministry of Edus. The Ministry of Educatiocation and Cun and Culturlture (MEC) is respoe (MEC) is responsible fnsible for the oor the oververallall

planning and legislation of education. The Finnish National Agency for Educationplanning and legislation of education. The Finnish National Agency for Education

(EDUFI) i(EDUFI) is responsible s responsible for devefor developing comprehensivloping comprehensive school ae school and secondary nd secondary educaeduca--
tion (high school and vocational school), creating the national-tion (high school and vocational school), creating the national-level curriculumlevel curriculum

for science. Lower secondary education (grades 7–9) is part of the nonselectivefor science. Lower secondary education (grades 7–9) is part of the nonselective
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9-y9-year basic Finnear basic Finnish educaish education; it aims to support pupils’ growth ition; it aims to support pupils’ growth in terms of human-n terms of human-

ity and ethically responsible membership in society and to provide them with theity and ethically responsible membership in society and to provide them with the

knowledge and skills needed in knowledge and skills needed in life (Filife (Finnish nnish National Core Curriculum, 20National Core Curriculum, 20116)6). The. The

Finnish National Core Curriculum for High School was finalized in 2019 (Finn-Finnish National Core Curriculum for High School was finalized in 2019 (Finn-

ish National Core Curriculum for High School, 2019). Municipalities are respon-ish National Core Curriculum for High School, 2019). Municipalities are respon-

sible for organizing lower and upper secondary education and preparing the localsible for organizing lower and upper secondary education and preparing the localcurriculum. Each school prepares an annual plan, and teachers are responsible forcurriculum. Each school prepares an annual plan, and teachers are responsible for

devedeveloping their loping their curriculum units.curriculum units.

In Finland, it is common for the national-In Finland, it is common for the national-level science core curriculum to belevel science core curriculum to be

planned in collaboration with national and local educational authorities. In addi-planned in collaboration with national and local educational authorities. In addi-

tion to the authorities, researchers, teacher educators, teachers, and representativestion to the authorities, researchers, teacher educators, teachers, and representatives

from teacher unions and municipality unions participate in this consensus-from teacher unions and municipality unions participate in this consensus-seekingseeking

process. For process. For example, national-example, national-level framework curricula for comprehensive school-level framework curricula for comprehensive school-

ing were prepared between 2012 and 2014 in close collaboration with teachers,ing were prepared between 2012 and 2014 in close collaboration with teachers,

teacher educators, and providers of education in the municipalities (Vahtivuori-teacher educators, and providers of education in the municipalities (Vahtivuori-

Hänninen et al., 2014).Hänninen et al., 2014).

National-Level Science Curriculum in Middle and High SchoolsNational-Level Science Curriculum in Middle and High Schools

In several countries, such as the United Kingdom, the United States, and Swe-In several countries, such as the United Kingdom, the United States, and Swe-

den, science is commonly taught in grades 7–9 as an integrated subject by scienceden, science is commonly taught in grades 7–9 as an integrated subject by science

teachers who have, typically, not studied all science subjects. In Finland, scienceteachers who have, typically, not studied all science subjects. In Finland, science

is divided into the separate subjects of physics, chemistry, geography, biology, andis divided into the separate subjects of physics, chemistry, geography, biology, and

health educahealth education. Thition. This separation continues in s separation continues in high school, and students must takehigh school, and students must take

one compulsory course in each science subject and several optional courses.one compulsory course in each science subject and several optional courses.

A general description of the need for 21st-A general description of the need for 21st-century competencies at all levels ofcentury competencies at all levels of

education was included in the national-education was included in the national-level science curriculum. The science cur-level science curriculum. The science cur-

riculum emphasizes acquiring relevant competencies by familiarizing students withriculum emphasizes acquiring relevant competencies by familiarizing students with

core scientific knowledge and sciecore scientific knowledge and science and engineering nce and engineering practices. These descriptionspractices. These descriptions
emphasize inquiremphasize inquiry and problem-y and problem-solving orientations in science learning and criticalsolving orientations in science learning and critical

and creative thinking skills.and creative thinking skills.

LearnLearning is generally defined in the national-ing is generally defined in the national-levlevel curriculum (Finel curriculum (Finnish Nationalnish National

Core Curriculum, 2016) as a goal-Core Curriculum, 2016) as a goal-oriented behavior based on a student’s priororiented behavior based on a student’s prior

knowledge, skills, feelings, and experiences. The student is considered anknowledge, skills, feelings, and experiences. The student is considered an agentagent of of

her or his own learning who learns how to set goals and solve problems indepen-her or his own learning who learns how to set goals and solve problems indepen-

dently and with others. In addition, the student learns to reflect on the learningdently and with others. In addition, the student learns to reflect on the learning

processes and hiprocesses and his or her experiences and emotions while sis or her experiences and emotions while simultaneomultaneously deveusly developingloping

new knowledge and skills. At its best, learning awakens positive emotional experi-new knowledge and skills. At its best, learning awakens positive emotional experi-

ences and joy and is ences and joy and is seen as a seen as a creativcreative activity te activity that inspires hat inspires the develthe development of theopment of the

student’s expertise. Moreover, learning is an integral part of an individual’s com-student’s expertise. Moreover, learning is an integral part of an individual’s com-

prehensive, lifelong growth as a person; it is the building material for a good life.prehensive, lifelong growth as a person; it is the building material for a good life.

In Finland, descriptions of learning outcomes have not been used in theIn Finland, descriptions of learning outcomes have not been used in the

national-national-level curriculum to express the learning objectives. Instead, goals andlevel curriculum to express the learning objectives. Instead, goals and
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subject-subject-specific aims, as well as the core content of each school subject (syllabus),specific aims, as well as the core content of each school subject (syllabus),

are described on are described on a general levela general level. For example, in . For example, in the national-the national-level physics curricu-level physics curricu-

lum for middle schools, there are lum for middle schools, there are six key content areas: scientific research, physics insix key content areas: scientific research, physics in

daily ldaily life, physics in ife, physics in societysociety, physics shaping t, physics shaping the worldhe worldviewview, interaction and motion,, interaction and motion,

and electricity. According to and electricity. According to the national-the national-level curriculum (Finnish National Corelevel curriculum (Finnish National Core

Curriculum, 2016, p. 390), “The contents are selected to support the achievementCurriculum, 2016, p. 390), “The contents are selected to support the achievementof objectives, and local possibilities are utilized in the selection.” This leaves a lotof objectives, and local possibilities are utilized in the selection.” This leaves a lot

of space for municipalities and teachers to decide not only teaching and learningof space for municipalities and teachers to decide not only teaching and learning

methods but also the content of the curriculum unit. Local-level curricula maymethods but also the content of the curriculum unit. Local-level curricula may

define the content, or it may be left to define the content, or it may be left to individual teacheindividual teachers to decide in trs to decide in their curricu-heir curricu-

lum units. Thus, teachers have very broad autonomy in curriculum development.lum units. Thus, teachers have very broad autonomy in curriculum development.

MeanwMeanwhile, hile, the the national-national-levelevel science currl science curriculum emphasizes science and iculum emphasizes science and engi-engi-

neering practices through which students can identify, recognize, or observe sci-neering practices through which students can identify, recognize, or observe sci-

entific issues: design experiments, gather empirical data or use written sources ofentific issues: design experiments, gather empirical data or use written sources of

information, explain or interpret data or scientific phenomena, draw conclusionsinformation, explain or interpret data or scientific phenomena, draw conclusions

based on evidence, or formulate simple models or generalizations. The national-based on evidence, or formulate simple models or generalizations. The national-

level science curriculum guides teachers to organize activities in which studentslevel science curriculum guides teachers to organize activities in which students

make observations or collect data, present damake observations or collect data, present data as a ta as a graph, and give scientific expla-graph, and give scientific expla-
nations. Altogether, the science component of the national-nations. Altogether, the science component of the national-level curriculum docu-level curriculum docu-

ment is about 30 pages.ment is about 30 pages.

In summarIn summaryy, the national-, the national-levelevel currl curriculum gives space for iculum gives space for professional teachprofessional teachersers

to plan and implement curriculum units. Teachers’ autonomous roles in local-levelto plan and implement curriculum units. Teachers’ autonomous roles in local-level

curriculum development and classroom-curriculum development and classroom-levelevel currl curriculum unit develoiculum unit development are alpment are alsoso

supported supported by teacher-by teacher-led assessment and grled assessment and grading practices. Consequentlyading practices. Consequently, the Fin, the Finn-n-

ish education policy, curriculum practices, and teachers’ professionalism offer anish education policy, curriculum practices, and teachers’ professionalism offer an

excellent starting point for teachers and researchers to participate in shared DBRexcellent starting point for teachers and researchers to participate in shared DBR

projects.projects.

The Curriculum UnThe Curriculum Unit as an Arit as an Artifact and an Outcometifact and an Outcome
of the Shared Activitof the Shared Activity of Teachey of Teachers and Researchersrs and Researchers

Below, we describe two cases in which we have worked with teachers to developBelow, we describe two cases in which we have worked with teachers to develop

curriculum units. These research projects aimed to better understand how tocurriculum units. These research projects aimed to better understand how to

enhance students’ science learning enhance students’ science learning and interest in and interest in science. The projects were orga-science. The projects were orga-

nized based on the general principles of DBR (see Chapter 1, this volume; Design-nized based on the general principles of DBR (see Chapter 1, this volume; Design-

Based Research Collective, 2003; Juuti & Lavonen, 2006; Juuti, Lavonen, & Mei-Based Research Collective, 2003; Juuti & Lavonen, 2006; Juuti, Lavonen, & Mei-

salo, 2016). Figure 4.1 illustrates the key features of our DBR projects.salo, 2016). Figure 4.1 illustrates the key features of our DBR projects.

The first step in developing curriculum units is understanding the context.The first step in developing curriculum units is understanding the context.

This might require interviews with teachers and observations to understand theThis might require interviews with teachers and observations to understand the

current practice, constraints, and affordances. For example, the national-current practice, constraints, and affordances. For example, the national-level cur-level cur-

riculum, the timetable, or available digital tools might be significant constraints orriculum, the timetable, or available digital tools might be significant constraints or

affordances. Naturally, it is necessary to familiarize oneself with learning scienceaffordances. Naturally, it is necessary to familiarize oneself with learning science
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research on the topic. Based on the analysis of research on the topic. Based on the analysis of the context, it is possible to develthe context, it is possible to develop aop a

vision of the future learning to be designed. Furthermore, teachers and researchersvision of the future learning to be designed. Furthermore, teachers and researchers

are able to share similar goals for DBR.are able to share similar goals for DBR.

The second feature of DBR is the iterativThe second feature of DBR is the iterative process of arte process of artifact design, classroomifact design, classroom

trial, trial, data gathering, data analysis, and refdata gathering, data analysis, and reflection. The iteralection. The iterative part of a DBR proj-tive part of a DBR proj-

ect starts with the articulation of a tentative strategy to orchestrate future learningect starts with the articulation of a tentative strategy to orchestrate future learning

to realize shared goals in certain situations. During the iterative design and testingto realize shared goals in certain situations. During the iterative design and testing
of the learnof the learning, teacheing, teachers are positioned as members of rs are positioned as members of the research group who plan,the research group who plan,

enact, and reflect on the developed curriculum units as well as participate in plan-enact, and reflect on the developed curriculum units as well as participate in plan-

ning the data-ning the data-gathering process.gathering process.

Reflection is rReflection is rigorous and systemaigorous and systematic thitic thinking (nking (Rodgers, 2002Rodgers, 2002)). In DBR, reflec-. In DBR, reflec-

tion requires data gathering and analysis. This could include analysis of classroomtion requires data gathering and analysis. This could include analysis of classroom

video recordings, students’ learning outcomes, discussions between teachers andvideo recordings, students’ learning outcomes, discussions between teachers and

researcheresearchers before and afrs before and after piloting ter piloting the curriculum unit, the curriculum unit, and studentsand students’ experiences’ experiences

of learning in a new setting as well as measurements of situational interest. It isof learning in a new setting as well as measurements of situational interest. It is

essential that teachers and researchers reflect on the experiences of tessential that teachers and researchers reflect on the experiences of the piloted eduhe piloted edu--

cational innovation together. Teachers and researchers have different experiences,cational innovation together. Teachers and researchers have different experiences,

and something that is confusing to one person may be clear to another. Likewise,and something that is confusing to one person may be clear to another. Likewise,

teachers and researchers may have different interpretations of what happened inteachers and researchers may have different interpretations of what happened in

the enacted curriculum in the classroom. Thus, several trials and reflection cyclesthe enacted curriculum in the classroom. Thus, several trials and reflection cycles

are needed to achieve fruitfare needed to achieve fruitful outcomes.ul outcomes.

FIGURE 4.1.FIGURE 4.1. Key features of DBR for developing science curriculum units.Key features of DBR for developing science curriculum units.

PPrraaccttiiccee RReesseeaarrcchh

   U   U
  n  n
   d   d  e  e

  r  r  s  s
   t   t  a  a
  n  n
   d   d
   i   i  n  n
  g  g
   t   t   h   h
  e  e

  c  c
  o  o
  n  n
   t   t  e  e
  x  x
   t   t

Indeterminate situation, stimulation of DBRIndeterminate situation, stimulation of DBR

Sharing the same worldSharing the same world

Teachers’ understanding, currentTeachers’ understanding, current

practices, beliefs, constraints,practices, beliefs, constraints,

affordances, etc.affordances, etc.

Literature review of current theoreticalLiterature review of current theoretical

and empirical understanding of theand empirical understanding of the

situationsituation

Vision of the future learning, shared goalsVision of the future learning, shared goals

   D   D
  e  e
  s  s
   i   i  g  g
  n  n
  a  a
  n  n
   d   d

   i   i   t   t  e  e
  r  r  a  a
   t   t   i   i  o  o
  n  n

Problematic situation, tentative strategiesProblematic situation, tentative strategies

Better-justified strategies to orchestrate science learningBetter-justified strategies to orchestrate science learning

 Art Artifacifact designt design

CCllaassssrroooom  m  ttrriiaallss DDaatta  a  ggaatthheerriinngg,  ,  aannaallyyssiiss

ReflectionReflection

   O   O
  u  u
   t   t  c  c
  o  o
  m  m
  e  e
  s  s Theoretical and empirical understanding of the learning and designTheoretical and empirical understanding of the learning and design

TTeachers’ more intelligent eachers’ more intelligent actionsactions

(professional learning), materials for(professional learning), materials for

curriculum units to enhance futurecurriculum units to enhance future
learninglearning

More intertwined research and practice inMore intertwined research and practice in

teacher education (publications)teacher education (publications)

Curriculum Development in ScienceCurriculum Development in Science   7171



    

The third feature of DBR is building an understanding of learning and design.The third feature of DBR is building an understanding of learning and design.

Through reflection, new knowledge concerning teaching and learning is con-Through reflection, new knowledge concerning teaching and learning is con-

structed. The outcomes can be teachers’ practical ability, curriculum unit plans,structed. The outcomes can be teachers’ practical ability, curriculum unit plans,

and materials for teachers and students. These practical outputs are essential forand materials for teachers and students. These practical outputs are essential for

DBR to be useful DBR to be useful and to support wider audiences, noand to support wider audiences, not just the teachers participatingt just the teachers participating

in a project. Furthermore, DBR not only addresses means but also in a project. Furthermore, DBR not only addresses means but also emphasizes ends.emphasizes ends.Research may inform what kinds of ends are worth pursuing, even though scienceResearch may inform what kinds of ends are worth pursuing, even though science

education research is often motivated by ends outside the practitioners’ context,education research is often motivated by ends outside the practitioners’ context,

such as the societal need for more people in science and technology occupations.such as the societal need for more people in science and technology occupations.

Finally, the empirical and theoretical understanding culminates in research reportsFinally, the empirical and theoretical understanding culminates in research reports

published in academic forums.published in academic forums.

Below, we describe two cases in which we developed curriculum units withBelow, we describe two cases in which we developed curriculum units with

teachers who were considered autonomous professionals.teachers who were considered autonomous professionals.

Case 1Case 1: Booklet : Booklet for Materials Science Learning and for Materials Science Learning and EngagementEngagement

Understanding the Context Understanding the Context 

DBR to bring materials science into the classroom was stimulated by the rapidDBR to bring materials science into the classroom was stimulated by the rapid

development of new materials, such as nanomaterials, at the beginning of 21stdevelopment of new materials, such as nanomaterials, at the beginning of 21st

century, enabling the development of new material properties related to increasedcentury, enabling the development of new material properties related to increased

strength, decreased friction, chemical reactivity, and conductivity. At the samestrength, decreased friction, chemical reactivity, and conductivity. At the same

time, there was discussion of the safety time, there was discussion of the safety of the nanomaterials, and the EU supportedof the nanomaterials, and the EU supported

the study of the study of these new properties. Wthese new properties. We parte participaicipated in ted in the EU-the EU-funded Materials Sci-funded Materials Sci-

ence Project (Psillos & ence Project (Psillos & Kariotoglou, 20Kariotoglou, 20116)6), which ai, which aimed to brmed to bring ing materials smaterials sciencecience

to dito different levefferent levels ls of science education. The project involveof science education. The project involved partd partnerships betweennerships between

teachteachers and ers and researcheresearchers to rs to design design curriculum units curriculum units (Psillos (Psillos & Kar& Kariotoglouiotoglou, 201, 2016)6)..

An essential aspect of understanding the macroscopic properties and behav-An essential aspect of understanding the macroscopic properties and behav-

iors of materials, including nanomateiors of materials, including nanomaterials, irials, is understanding their structural models.s understanding their structural models.However, this relationship is one of the most challenging topics in school scienceHowever, this relationship is one of the most challenging topics in school science

(Margel, Eylon, & Scherz, 2008). At the beginning of the DBR effort, the role of(Margel, Eylon, & Scherz, 2008). At the beginning of the DBR effort, the role of

models in the Finnimodels in the Finnish national-sh national-levelevel core currl core curriculum was not very clearly described.iculum was not very clearly described.

There was emphasis on There was emphasis on the structure of matter, buthe structure of matter, but the strt the structure was used to describeucture was used to describe

the matter not as a model to explain certain macroscopic properties of the materials.the matter not as a model to explain certain macroscopic properties of the materials.

The vision of future learning on this topic was related to the idea of models inThe vision of future learning on this topic was related to the idea of models in

general. We understood models as tools used by people to cope with the problemsgeneral. We understood models as tools used by people to cope with the problems

they confront (Kivinen & Piiroinen, 2006). Thus, in science learning, students usethey confront (Kivinen & Piiroinen, 2006). Thus, in science learning, students use

models as tools to explain the observed properties of materials, and the behaviorsmodels as tools to explain the observed properties of materials, and the behaviors

of materials are predicted based on structural models. The aim of the unit was toof materials are predicted based on structural models. The aim of the unit was to

better understand how to organize teaching in a situation where traditional chem-better understand how to organize teaching in a situation where traditional chem-

istry and physics content are integrated in a materials science context and to learnistry and physics content are integrated in a materials science context and to learn

about the properties, behaviors, producabout the properties, behaviors, production, and uses tion, and uses of materials of materials in order to engagein order to engage

students in science learning or trigger interest.students in science learning or trigger interest.
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 Design and Iteration Design and Iteration

Based on our experiences in science education, discussions with teachers, and theBased on our experiences in science education, discussions with teachers, and the

research literature (e.g., Kivinen & Piiroinen, 2006; Meijer, Bulte, & Pilot, 2009),research literature (e.g., Kivinen & Piiroinen, 2006; Meijer, Bulte, & Pilot, 2009),

we formulated the following tentative strategy to support learning about the prop-we formulated the following tentative strategy to support learning about the prop-

erties and behaviors of materials: if students interact with different materials anderties and behaviors of materials: if students interact with different materials and

models that describe the properties and behaviors of those materials in laboratorymodels that describe the properties and behaviors of those materials in laboratory
situations and are simultaneously exposed to the observable properties and behav-situations and are simultaneously exposed to the observable properties and behav-

iors of the materials and their models, they will be able to use the models as con-iors of the materials and their models, they will be able to use the models as con-

ceptual tools and, moreover, engage in materials science learning.ceptual tools and, moreover, engage in materials science learning.

TTo embody o embody the tentative strategy in the tentative strategy in the classroom, we needed to the classroom, we needed to interpret theinterpret the

national-national-level curriculum to show that the curriculum unit would be designed inlevel curriculum to show that the curriculum unit would be designed in

alignalignment with the national-ment with the national-levelevel currl curriculum. Wiculum. We had plane had planning ning sessions wsessions with teach-ith teach-

ers, and we selected metal, paper, and plastic materials and their properties anders, and we selected metal, paper, and plastic materials and their properties and

structures as the topic context for the curriculum unit. The core of the designedstructures as the topic context for the curriculum unit. The core of the designed

curriculum unit included new pedagogical models for the metal, paper, and plasticcurriculum unit included new pedagogical models for the metal, paper, and plastic

materials and lmaterials and laboratory activities in which students would predict and explain theaboratory activities in which students would predict and explain the

properties and behaviors of the materials (White & Gunstone, 1992). During theproperties and behaviors of the materials (White & Gunstone, 1992). During the
planning planning sessions, the researchers introducesessions, the researchers introduced preliminard preliminary ideas about the pedagogi-y ideas about the pedagogi-

cal models, and the researchers and teacher evaluated preliminary ideas about thecal models, and the researchers and teacher evaluated preliminary ideas about the

laboratory investigation based on the power of the pedagogical models to explainlaboratory investigation based on the power of the pedagogical models to explain

the properties and behaviors of aluminum foil, food wrap, and newsprint in certainthe properties and behaviors of aluminum foil, food wrap, and newsprint in certain

investigatioinvestigation n situations.situations.

To better understand the problem of integrating materials science into middleTo better understand the problem of integrating materials science into middle

school, we made seveschool, we made several iterative trials ral iterative trials of the currof the curriculum unit and gathered variousiculum unit and gathered various

types of data during the trials. The first trial was organized with the teacher, whotypes of data during the trials. The first trial was organized with the teacher, who

participated in designing the first version of the pedagogical model and the labora-participated in designing the first version of the pedagogical model and the labora-

tory activities. The teacher had about 5 years of teaching experience and wrote history activities. The teacher had about 5 years of teaching experience and wrote his

master’s thesis on materials science. Students were asked to respond to a concep-master’s thesis on materials science. Students were asked to respond to a concep-tual knowledge questionnaire before the trial lesstual knowledge questionnaire before the trial lessons, and researchers observed andons, and researchers observed and

video-video-recorded the lessons and collected the students’ laboratory activity sheetsrecorded the lessons and collected the students’ laboratory activity sheets

to ensure a detailed analysis of how students applied the models in the laboratoryto ensure a detailed analysis of how students applied the models in the laboratory

activities. After the trial lessons, the students were asked to fill out the conceptualactivities. After the trial lessons, the students were asked to fill out the conceptual

knowledge questionnaire again to serve as a posttest.knowledge questionnaire again to serve as a posttest.

After the trial lessons, we also had a reflective discussion with the teacher toAfter the trial lessons, we also had a reflective discussion with the teacher to

share our views on what happened during the trial and the types of difficulties theshare our views on what happened during the trial and the types of difficulties the

students experienced. We found that students were willing to conduct laboratorystudents experienced. We found that students were willing to conduct laboratory

activities in smaactivities in small gll groups. Howroups. Howeveever, they rarely focr, they rarely focused on explainiused on explaining their fng their findings,indings,

did not seem to use models in their explanations, and did not have enough time todid not seem to use models in their explanations, and did not have enough time to

conduct all designed laboratory activities. During the discussion, issues were alsoconduct all designed laboratory activities. During the discussion, issues were also

noted. Fonoted. For example, the teachr example, the teacher emphasized the use of ter emphasized the use of the model at the beginnihe model at the beginning ofng of

the laboratory activities the laboratory activities but not during tbut not during the activities. Thereforehe activities. Therefore, we conclud, we concluded thated that

more time was needed for activities, as was more guidance to encourage studentsmore time was needed for activities, as was more guidance to encourage students
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to explain their findings. As such, we reduced the number of activities, modifiedto explain their findings. As such, we reduced the number of activities, modified

the models, removed the thermoset plastics topic, and included the model in thethe models, removed the thermoset plastics topic, and included the model in the

laboratory activity sheets. The model of thermoset plastics (upper-right model inlaboratory activity sheets. The model of thermoset plastics (upper-right model in

Figure 4.2) was removed from the second version (lower model in Figure 4.2). EvenFigure 4.2) was removed from the second version (lower model in Figure 4.2). Even

though we analyzed the students’ pre- and postquestionnaires to determine theirthough we analyzed the students’ pre- and postquestionnaires to determine their

conceptual understanding (Juuti, 2009), the analysis results did not influence theconceptual understanding (Juuti, 2009), the analysis results did not influence themajor design conclusions. Revisions were made after a discussion with the teachermajor design conclusions. Revisions were made after a discussion with the teacher

in which we solicited comments about the trial.in which we solicited comments about the trial.

Based on the experiences of the trial, we organized a quasi-Based on the experiences of the trial, we organized a quasi-experiment. Theexperiment. The

27 students in the experiment group used the redesigned curriculum materials; the27 students in the experiment group used the redesigned curriculum materials; the

control group consisted of 18 students and a teacher from the same school whocontrol group consisted of 18 students and a teacher from the same school who

followed the typical curriculum unit on the same topic, namely, chemical bondsfollowed the typical curriculum unit on the same topic, namely, chemical bonds

(Karpin, Juuti, & Lavonen, 2014). The duration of the curriculum unit was three(Karpin, Juuti, & Lavonen, 2014). The duration of the curriculum unit was three

lessons (75 minutes each), and the control group used an equal amount of time forlessons (75 minutes each), and the control group used an equal amount of time for

the topic. The students were asked to respond to the conceptual test before thethe topic. The students were asked to respond to the conceptual test before the

curriculum unit. Tcurriculum unit. The test included four open-endhe test included four open-ended questions, such as ed questions, such as “Explain t“Explain thehe

following situations, applying your chemical knowledge. An aluminum jar following situations, applying your chemical knowledge. An aluminum jar conduconductscts

electricity but a plastic bag does not.” After the unit lessons, students filled out aelectricity but a plastic bag does not.” After the unit lessons, students filled out a
posttest questionnaire. Finally, at the end of the course, 4 to 5 weeks later, the stu-posttest questionnaire. Finally, at the end of the course, 4 to 5 weeks later, the stu-

dents were asked to respond to the test questions as part of the course assessment.dents were asked to respond to the test questions as part of the course assessment.

In the pre- and posttests, tIn the pre- and posttests, the structure models were avhe structure models were available; in the ailable; in the postponed test,postponed test,

the models were not available. The main result was that the experimental group’sthe models were not available. The main result was that the experimental group’s

FIGURE 4.2.FIGURE 4.2. The fiThe first (upper) and second (lowerrst (upper) and second (lower) versions of the pedagog) versions of the pedagogical model of plasticical model of plastics.s.

7744 DBR AND CURRICULUM DEVELOPMENTDBR AND CURRICULUM DEVELOPMENT



( pp ) (( pp ) ( ) p g g) p g g pp

    

posttest and postponed test scores were statistically and significantly higher thanposttest and postponed test scores were statistically and significantly higher than

those of those of the control gthe control group (Karpin roup (Karpin et al., 201et al., 2014)4)..

OutcomesOutcomes

The students learned to apply models that were simple, and they were guided to useThe students learned to apply models that were simple, and they were guided to usethe models during laboratory activities ithe models during laboratory activities in which they predictn which they predicted the behaviors of theed the behaviors of the

materials in different situations and had to use different levels of structural mod-materials in different situations and had to use different levels of structural mod-

els. The novelty in the curriculum unit was its use of models for metal, paper, andels. The novelty in the curriculum unit was its use of models for metal, paper, and

plastic in various experimental situations; traditionally, students become familiarplastic in various experimental situations; traditionally, students become familiar

with one material at a time. We argued (Karpin et al., 2014) that it is important towith one material at a time. We argued (Karpin et al., 2014) that it is important to

compare the behaviors of different materials in different situations and use variouscompare the behaviors of different materials in different situations and use various

models to explain those behaviors. While designing the curriculum unit, we put amodels to explain those behaviors. While designing the curriculum unit, we put a

great deal of emphasis on the explanatory power of pedagogical models of materi-great deal of emphasis on the explanatory power of pedagogical models of materi-

als and selected properties and behaviors that were possible to explain using thoseals and selected properties and behaviors that were possible to explain using those

models.models.

This DBR effort was connected to variation theory (Marton & Tsui, 2004).This DBR effort was connected to variation theory (Marton & Tsui, 2004).

In the curriculum unit, students examined several materials and structured mod-In the curriculum unit, students examined several materials and structured mod-

els at the same time, bringing variation into the object of learning. Furthermore,els at the same time, bringing variation into the object of learning. Furthermore,

we emphasized the role of models as tools, not as representations (Karpin et al.,we emphasized the role of models as tools, not as representations (Karpin et al.,

2012014)4). For learn. For learning, relying ing, relying only on sionly on similarmilarities is ities is not enough; studenot enough; students also nts also need toneed to

experience differences (Marton & Tsui, 2004). The practical outcomes were a co-experience differences (Marton & Tsui, 2004). The practical outcomes were a co-

designed student’s booklet and a teacher guide on the curriculum unit (Loukomiesdesigned student’s booklet and a teacher guide on the curriculum unit (Loukomies

et al., 2009a, 2009b).et al., 2009a, 2009b).

Case 2: Inquiry-Based Teaching and MotivationCase 2: Inquiry-Based Teaching and Motivation

Understanding the Context Understanding the Context 

This project was stimulated by European-This project was stimulated by European-level support for inquiry-level support for inquiry-based sciencebased science

teaching as a means to increase students’ motivation for and interest in science.teaching as a means to increase students’ motivation for and interest in science.

Even though basic features of inquiry-Even though basic features of inquiry-based teaching and learning were empha-based teaching and learning were empha-

sized in sized in the national-the national-levelevel currl curriculum, they haviculum, they have not been very e not been very common in common in FinlandFinland

(Lavonen & Laaksonen, 2009). Furthermore, there has been very little research-(Lavonen & Laaksonen, 2009). Furthermore, there has been very little research-

based evidence on motivational features of inquiry (Minner, Levy, & Century,based evidence on motivational features of inquiry (Minner, Levy, & Century,

2010).2010).

In the first case, the concrete outcomes of the project were published in theIn the first case, the concrete outcomes of the project were published in the

widely adoptable student booklet and the teacher guide for materials science. Inwidely adoptable student booklet and the teacher guide for materials science. In

this second case, we put more emphasis on the Finnish ethos of professional teach-this second case, we put more emphasis on the Finnish ethos of professional teach-

ers. We invited teachers to participate in the project to design, enact, and reflecters. We invited teachers to participate in the project to design, enact, and reflect

on inquiry-on inquiry-based curriculum units and positioned them as educational innovatorsbased curriculum units and positioned them as educational innovators

(L(Loukomies, Juuti, & Lavonen, 201oukomies, Juuti, & Lavonen, 2018)8). Further. Furthermore, we argued tmore, we argued that, inhat, instead of read-stead of read-

ing and following detailed lesson plan descriptions, the teachers and researchersing and following detailed lesson plan descriptions, the teachers and researchers
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should co-should co-design the currdesign the curriculum units, incorporating pedagogical approaches intro-iculum units, incorporating pedagogical approaches intro-

duced in the science learning literature, and co-duced in the science learning literature, and co-reflect on the units during thereflect on the units during the

planning meetings.planning meetings.

 Iteration Iteration

Our tentative strategy to understand how to design motivational inquiry-Our tentative strategy to understand how to design motivational inquiry-basedbased

science curriculum units was related to self-science curriculum units was related to self-determination theory (Deci & Ryan,determination theory (Deci & Ryan,

2004). Specifically, our strategy was to ensure that the teaching fulfilled students’2004). Specifically, our strategy was to ensure that the teaching fulfilled students’

basic psychological needs in terms of feeling competence, autonomy, and related-basic psychological needs in terms of feeling competence, autonomy, and related-

ness.ness.

During the first workshop with six participating teachers, we introduced theDuring the first workshop with six participating teachers, we introduced the

ideas of basic psychological needs, of inquiry-ideas of basic psychological needs, of inquiry-based science teaching and learn-based science teaching and learn-

ing, and shared a mutual understanding with them about the loose structure ofing, and shared a mutual understanding with them about the loose structure of

the motivating features of inquiry-the motivating features of inquiry-based science. We asked the teachers to design,based science. We asked the teachers to design,

with our support, an inquiry-with our support, an inquiry-based science unit on any relevant and possible topic.based science unit on any relevant and possible topic.

There were no requirements regarding specific teaching methods, but the unit hadThere were no requirements regarding specific teaching methods, but the unit had

to include features to support students’ feelings of competence, autonomy, and relat-to include features to support students’ feelings of competence, autonomy, and relat-
edness; active thinking; students’ responsibility for their own learning; and someedness; active thinking; students’ responsibility for their own learning; and some

aspects of the science investigative cycle, such as asking research questions, plan-aspects of the science investigative cycle, such as asking research questions, plan-

ning an investigation, or analyzing data.ning an investigation, or analyzing data.

During the workshop, the teachers initially planned in pairs, and then theyDuring the workshop, the teachers initially planned in pairs, and then they

planned their own one- to two-planned their own one- to two-lesson-lesson-long curriculum units. At the end of thelong curriculum units. At the end of the

workshop day, the teachers presented their preliminary plans, and we engaged inworkshop day, the teachers presented their preliminary plans, and we engaged in

constructive discussions that emphasized the motivating features of the plans. Theconstructive discussions that emphasized the motivating features of the plans. The

leading idea was to identify motivating features from the preliminary plans and askleading idea was to identify motivating features from the preliminary plans and ask

questions such as: How could students make more decisions on their own duringquestions such as: How could students make more decisions on their own during

the curriculum unit? How could the teacher show the significance of the topic?the curriculum unit? How could the teacher show the significance of the topic?

What could students do together?What could students do together?
After the teachers enacted the curriculum units, they presented their enact-After the teachers enacted the curriculum units, they presented their enact-

ment during the second workshop. The goal was to support a mutual understand-ment during the second workshop. The goal was to support a mutual understand-

ing of how to design motivating inquiry-ing of how to design motivating inquiry-based science teaching. We analyzed thebased science teaching. We analyzed the

motivating features of motivating features of the teachersthe teachers’ curr’ curriculum units (iculum units (Loukomies et aLoukomies et al., 201l., 2018) based8) based

on the posters teachers created to communicate their curriculum unit for otherson the posters teachers created to communicate their curriculum unit for others

and recordings of the reflection sessions. The analysis was based on the aforemen-and recordings of the reflection sessions. The analysis was based on the aforemen-

tioned theoretical ideas on inquiry-tioned theoretical ideas on inquiry-based science teaching and motivation andbased science teaching and motivation and

theory-theory-driven content analysis (Patton, 2002). The analysis focused on revealingdriven content analysis (Patton, 2002). The analysis focused on revealing

how the following features appeared in the units: motivation support (autonomy,how the following features appeared in the units: motivation support (autonomy,

competence, social relatedness, interest, significance, and utility value); students’competence, social relatedness, interest, significance, and utility value); students’

responsibility; and possibility of active thinking.responsibility; and possibility of active thinking.

The analysis revealed that the enacted curriculum units were quite traditionalThe analysis revealed that the enacted curriculum units were quite traditional

and teacher-and teacher-centered. They included very little student responsibility for the pro-centered. They included very little student responsibility for the pro-

cess. However, students’ active thinking was emphasized in all units, such as incess. However, students’ active thinking was emphasized in all units, such as in
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the laboratory activities, concept mapping, making comics, or making presenta-the laboratory activities, concept mapping, making comics, or making presenta-

tions. The tions. The motivatiomotivational features were mainly nal features were mainly relatrelated to supporting ed to supporting studenstudents’ feelingsts’ feelings

of autonomy by letting them make task-of autonomy by letting them make task-related decisions and supporting students’related decisions and supporting students’

social relatedness by allowing them to work in pairs. The teachers did not includesocial relatedness by allowing them to work in pairs. The teachers did not include

any support for feelings of competence. Building a mutual understanding of theany support for feelings of competence. Building a mutual understanding of the

motivating features of inquirmotivating features of inquiry-y-based science teaching and learning made it possiblebased science teaching and learning made it possiblefor the teachers to ifor the teachers to inclnclude at least some ude at least some elemelements of tents of these features in hese features in their currtheir curricuicu--

lum units. However, this analysis revealed only half of the story, namely, how thelum units. However, this analysis revealed only half of the story, namely, how the

teachers described the units.teachers described the units.

To evaluate the other half, namely, how the students experienced the moti-To evaluate the other half, namely, how the students experienced the moti-

vating features of inquiry-vating features of inquiry-based science learning, we interviewed 18 students whobased science learning, we interviewed 18 students who

had participated in the teacher-had participated in the teacher-designed curriculum units (Juuti, Loukomies, &designed curriculum units (Juuti, Loukomies, &

Lavonen, 2013). High achievers, low achievers, and females and males with variousLavonen, 2013). High achievers, low achievers, and females and males with various

motivations related to science were selected to provide a variety of student views.motivations related to science were selected to provide a variety of student views.

The students participated voluntarily during the school day. They were asked toThe students participated voluntarily during the school day. They were asked to

describe their interests in science, typical science lessons, and how they would likedescribe their interests in science, typical science lessons, and how they would like

to learn science. The main part of the interview focused on the developed units.to learn science. The main part of the interview focused on the developed units.

The students were asked to describe the units and compare them with business-The students were asked to describe the units and compare them with business-
as-usual lessons in terms of the kinds of individual and group activities, how theyas-usual lessons in terms of the kinds of individual and group activities, how they

participated, the decisions tparticipated, the decisions they were allowed to make, and whether they succeeded.hey were allowed to make, and whether they succeeded.

Their responses Their responses were examined following the were examined following the principles of deductive conprinciples of deductive content analy-tent analy-

sis.sis.

Compared to typical lessons, students liked that, in the curriculum unit, theyCompared to typical lessons, students liked that, in the curriculum unit, they

could make more choices, the tasks were more open, and they were allowed to docould make more choices, the tasks were more open, and they were allowed to do

more on their own. Students also more on their own. Students also shared that they learned more, and they were ableshared that they learned more, and they were able

to be creative, construct concreto be creative, construct concrete producte products, and work with tts, and work with their frheir friends to a giends to a greatereaterr

degree. In addition, they noted that their teacher was more cheerful. However, theydegree. In addition, they noted that their teacher was more cheerful. However, they

complained that the curriculum unit involved more work for them and believedcomplained that the curriculum unit involved more work for them and believed

that the teacher had not spent enough time teaching them. The curriculum unitthat the teacher had not spent enough time teaching them. The curriculum unit
was perceived to be more diffwas perceived to be more difficult, and some studenicult, and some students stressed tts stressed that they might havehat they might have

learned more if tlearned more if the teachehe teacher decided the student groupings instead of requiring r decided the student groupings instead of requiring themthem

to select their own partners.to select their own partners.

One limOne limitation of the iteraitation of the iteration was that the anation was that the analysis relied on what the teachlysis relied on what the teachersers

and students remembered about the curriculum units. Thus, their actual feelingsand students remembered about the curriculum units. Thus, their actual feelings

during the learning situations might have been different.during the learning situations might have been different.

OutcomesOutcomes

In this case, we emphasized the loose structure as a design principle in terms ofIn this case, we emphasized the loose structure as a design principle in terms of

the integration of the basic psychological needs introduced in self-the integration of the basic psychological needs introduced in self-determinationdetermination

theory with inquiry-theory with inquiry-based teaching. The analysis of the teachers’ reports andbased teaching. The analysis of the teachers’ reports and

the student interviews showed that the teachers were rather conservative whilethe student interviews showed that the teachers were rather conservative while

designing their curriculum units. The student interviews revealed that designingdesigning their curriculum units. The student interviews revealed that designing
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motivating inquiry-motivating inquiry-based science curriculum units is not straigbased science curriculum units is not straightforward. Some stu-htforward. Some stu-

dents found certain features to be positive, whereas others found the same featuresdents found certain features to be positive, whereas others found the same features

to be negative. This was an important message of the project: it highlighted thatto be negative. This was an important message of the project: it highlighted that

it is too ambitious to claim that a certain way of teaching would make all studentsit is too ambitious to claim that a certain way of teaching would make all students

more motivated. Furthermore, students may consider inquiry-more motivated. Furthermore, students may consider inquiry-based learning to bebased learning to be

too difficult, and it may require too much independent work and advanced self-too difficult, and it may require too much independent work and advanced self-regulation skills.regulation skills.

The theoretical contribution of the project focused on showing how inquiry-The theoretical contribution of the project focused on showing how inquiry-

based teaching might increase students’ motivation to learn science. The practicalbased teaching might increase students’ motivation to learn science. The practical

output was Web-based introductory learning materials on motivation and inquiry-output was Web-based introductory learning materials on motivation and inquiry-

based science teaching based science teaching (IBST(IBST; Inquir; Inquiry-y-Based Science Teaching, n.d.-a, n.d.-b). TheBased Science Teaching, n.d.-a, n.d.-b). The

materials include short introductory videos and edited videos showing how moti-materials include short introductory videos and edited videos showing how moti-

vating features appear in an actual classroom. This case also provided knowledgevating features appear in an actual classroom. This case also provided knowledge

on collaboration won collaboration with teachers. Evith teachers. Even though Finnen though Finnish teachers are considered autonish teachers are considered auton--

omous professionals, they are still rather conservative; therefore, more intensiveomous professionals, they are still rather conservative; therefore, more intensive

collaborative planning may be needed to achieve curriculum units that fulfill thecollaborative planning may be needed to achieve curriculum units that fulfill the

visions of future learning.visions of future learning.

ConclusionsConclusions

In this chapter, we presented two cases of research projects in which the co-In this chapter, we presented two cases of research projects in which the co-

devdevelopmeelopment of nt of curriculum units curriculum units by teachers and researchers was by teachers and researchers was the central the central activactiv--

ity. Our aim was to show that, when positioning teachers as innovators and cur-ity. Our aim was to show that, when positioning teachers as innovators and cur-

riculum developers and co-riculum developers and co-developers in curriculum units, it is possible to changedevelopers in curriculum units, it is possible to change

teaching practices and students’ experiences. We also highlighted students’ chal-teaching practices and students’ experiences. We also highlighted students’ chal-

lenges in applying science knowledge and challenges designing motivating curricu-lenges in applying science knowledge and challenges designing motivating curricu-

lum units.lum units.

The co-The co-development of the curriculum units embedded the research in andevelopment of the curriculum units embedded the research in an
authentic classroom context, as emphasized in early conceptualizations of DBRauthentic classroom context, as emphasized in early conceptualizations of DBR

(Brown, 1992; Linn, 1996). Indeterminate situations, in which practitioners—(Brown, 1992; Linn, 1996). Indeterminate situations, in which practitioners—inin

this case, teachers and researchers—this case, teachers and researchers—do not know how to act, are emphasized ordo not know how to act, are emphasized or

created in DBR because an indeterminate situation requires actions to define thecreated in DBR because an indeterminate situation requires actions to define the

problem to be solved. According to Biesta and Burbules (2003), research is notproblem to be solved. According to Biesta and Burbules (2003), research is not

(only) a mental process, but it is the actual transformation of the situation. In fact,(only) a mental process, but it is the actual transformation of the situation. In fact,

“educational knowledge, the ‘product’ of educational inquiry, reveals“educational knowledge, the ‘product’ of educational inquiry, reveals poss possibleible con- con-

nections between actions and consequences” (Biesta & Burbules, 2003, p. 110,nections between actions and consequences” (Biesta & Burbules, 2003, p. 110,

emphasis in original).emphasis in original).

Even though organizations such as OECD, the World Bank, and UNESCOEven though organizations such as OECD, the World Bank, and UNESCO

have raised international awareness of learning and education, education is stillhave raised international awareness of learning and education, education is still

highly highly culturally dependenculturally dependent. In t. In this this chaptechapter, we havr, we have argued te argued that national curricu-hat national curricu-

lum and curriculum unit development is a means and an end. While teachers andlum and curriculum unit development is a means and an end. While teachers and

researchers are designing, enacting, and evaluating curriculum units together andresearchers are designing, enacting, and evaluating curriculum units together and
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researchers are designing, enacting, and evaluating curriculum units together andresearchers are designing, enacting, and evaluating curriculum units together and

    

reflecting on the enactment, they are simultaneously transforming the educationalreflecting on the enactment, they are simultaneously transforming the educational

situation and finding ways to regulate themselves. Through curriculum unit devel-situation and finding ways to regulate themselves. Through curriculum unit devel-

opment, teaopment, teachers are invited to participatchers are invited to participate in a process e in a process where teawhere teaching aimching aims, visionss, visions

of future learniof future learning, and strategies to embody features of future learning ng, and strategies to embody features of future learning at school areat school are

critically reflected based on the research literature and practical experiences.critically reflected based on the research literature and practical experiences.

In Finland, teachers at all school levels have a master’s degree, and they haveIn Finland, teachers at all school levels have a master’s degree, and they havea relatively large degree of autonomy in selecting teaching content. Furthermore,a relatively large degree of autonomy in selecting teaching content. Furthermore,

since the education system in Finland is decentralized, there is a great deal of free-since the education system in Finland is decentralized, there is a great deal of free-

dom at the school level to organize special courses in various subjects. In addition,dom at the school level to organize special courses in various subjects. In addition,

since teacher education is organized by research universities, a readiness exists tosince teacher education is organized by research universities, a readiness exists to

pursue ambitious shared pursue ambitious shared activities where teachers are considered curractivities where teachers are considered curriculum deviculum devel-el-

opers inopers instead of curriculum adopters.stead of curriculum adopters.

The world is changing, and educational needs are changing along with it. ForThe world is changing, and educational needs are changing along with it. For

example, neexample, new kinds of learw kinds of learning demands and soning demands and societal issues, succietal issues, such as climate changeh as climate change

adaptaadaptation and mtion and mitigation, previtigation, preventing maenting massive extinction, and avoiding pandemics,ssive extinction, and avoiding pandemics,

require continuous curriculum changes, and DBR is needed to understand and pro-require continuous curriculum changes, and DBR is needed to understand and pro-

mote new learning. Instead of emphasizing mote new learning. Instead of emphasizing certain methods icertain methods in teacher edn teacher education toucation to

achievachieve fe fixed aimixed aims, the focus s, the focus should be placed on teachersshould be placed on teachers’ readiness to ’ readiness to participateparticipate
in curriculum development and DBR projects. Furthermore, Biesta and Burbulesin curriculum development and DBR projects. Furthermore, Biesta and Burbules

(2003, p. 111) emphasized the following:(2003, p. 111) emphasized the following:

FinallyFinally, it is , it is unlikely that educatiunlikely that educational reality onal reality will will remain stable overemain stable over time r time for the veryfor the very

practical reason that educators today are confronted with many problems that didpractical reason that educators today are confronted with many problems that did

not even exist in the past. This suggests that if educational research is to make anot even exist in the past. This suggests that if educational research is to make a

contribution to the improvement of education, it will be through the provision ofcontribution to the improvement of education, it will be through the provision of

new intellectual and practical resources for the day-to-day problem-new intellectual and practical resources for the day-to-day problem-solving of educa-solving of educa-

tors. Improvement of education is, in other words, to be found in the extent to whichtors. Improvement of education is, in other words, to be found in the extent to which

research enables educators to approach the problems they are faced with in a moreresearch enables educators to approach the problems they are faced with in a more

intelligent intelligent wayway..

This realization that there is a need for change is crucial, especially for scienceThis realization that there is a need for change is crucial, especially for science

educaeducation, as tion, as science provides studenscience provides students ts with conceptual tools with conceptual tools to better understandto better understand

and act in the world.and act in the world.

DBR is a future-DBR is a future-oriented endeavor. Teachers and researchers design futureoriented endeavor. Teachers and researchers design future

learning for authentic settings. This requirement for research in authentic settingslearning for authentic settings. This requirement for research in authentic settings

differentiates DBR from laboratory or differentiates DBR from laboratory or intervention researcintervention research (Brown, 1992; Design-h (Brown, 1992; Design-

Based Research Collective, 2003). To be authentic, practicing teachers need to haveBased Research Collective, 2003). To be authentic, practicing teachers need to have

an active role in designing the curriculum units.an active role in designing the curriculum units.

Curriculum unit design begins with sharing experiences and thoughts aboutCurriculum unit design begins with sharing experiences and thoughts about

phenomena of interest. In our cases, the phenomena were the role of models inphenomena of interest. In our cases, the phenomena were the role of models in

explaining the properties and behaviors of materials and the role of basic psycho-explaining the properties and behaviors of materials and the role of basic psycho-

logical needs and inquirlogical needs and inquiry approacy approaches in motivating students to learn science. Basedhes in motivating students to learn science. Based

on a shared understanding of ton a shared understanding of the context and the vision of fhe context and the vision of future learning, teachersuture learning, teachers

and researchers formulate a tentative strategyand researchers formulate a tentative strategy to achieve such learningto achieve such learning
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and researchers formulate a tentative strategy and researchers formulate a tentative strategy to achieve such learning.to achieve such learning.

    

The core of DBR is classroom tThe core of DBR is classroom trials, arials, and the following questions should be con-nd the following questions should be con-

sidered: How and to what extent is it possible to achieve intended future learning?sidered: How and to what extent is it possible to achieve intended future learning?

What is the role for learning of a certain feature in a designed curriculum? SinceWhat is the role for learning of a certain feature in a designed curriculum? Since

classroom trials of the curriculum units need to be connected to the theoreticalclassroom trials of the curriculum units need to be connected to the theoretical

understanding of learning, answers to why questions can also be proposed in cer-understanding of learning, answers to why questions can also be proposed in cer-

tain tain settingssettings..In addition to theoretical understanding, DBR has practical outcomes. In ourIn addition to theoretical understanding, DBR has practical outcomes. In our

cases, along with academic publications, we published support materials for teach-cases, along with academic publications, we published support materials for teach-

ers on materials science and a framework to design motivating inquiry-ers on materials science and a framework to design motivating inquiry-based sci-based sci-

ence curriculum units.ence curriculum units.

In Chapter 1 of thIn Chapter 1 of this volume, Campanella and Peis volume, Campanella and Penuenuel emphasize tl emphasize that DBR askshat DBR asks

what could be learned about the world by changing it. In what could be learned about the world by changing it. In this this chaptechapter, wr, we describede described

two DBR cases where the teacher’s role in curriculum unit design was central. Bytwo DBR cases where the teacher’s role in curriculum unit design was central. By

engaging in shared curriculum development, by obtaining similar experiences inengaging in shared curriculum development, by obtaining similar experiences in

the classroom, the classroom, and by and by anticipating each other’anticipating each other’s is intenntentions, researchers and tions, researchers and teachteachersers

can come to a can come to a stage where they share the same world. Furthermore, through reflec-stage where they share the same world. Furthermore, through reflec-

tion, new knowledge concerning teaching and learning is constructed. Thus, DBRtion, new knowledge concerning teaching and learning is constructed. Thus, DBR

is not only about means but also emphasizes ends. Research can inform what kindsis not only about means but also emphasizes ends. Research can inform what kinds

of ends are worth pursuing, the vision for future science learning, and how suchof ends are worth pursuing, the vision for future science learning, and how such

learning can be orchestrated.learning can be orchestrated.
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Design-Design-based research (DBR) has gained prominence as a research methodologybased research (DBR) has gained prominence as a research methodology

in mathematics and science education over the last two decades and varies in itsin mathematics and science education over the last two decades and varies in its

purposes and educational settings (Cobb, Confrey, diSessa, Lehrer, & Schauble,purposes and educational settings (Cobb, Confrey, diSessa, Lehrer, & Schauble,

2003; Corcoran, Mosher, & Rogat, 2009; Daro, Mosher, & Cocoran, 2011; Penuel,2003; Corcoran, Mosher, & Rogat, 2009; Daro, Mosher, & Cocoran, 2011; Penuel,

Coburn, & Gallagher, 2013; see Chapters 3, 4, and 15, this volume). AccordingCoburn, & Gallagher, 2013; see Chapters 3, 4, and 15, this volume). According

to Cobb et al. (2003), DBR can take place in a variety of settings: classrooms,to Cobb et al. (2003), DBR can take place in a variety of settings: classrooms,

teacher professional development (PD) or preservice education (Simon, 2000), oneteacher professional development (PD) or preservice education (Simon, 2000), one

or more schoor more school diol distrstricts (Cobb icts (Cobb & Jackson, 2011& Jackson, 2011; Penue; Penuel et al., 2013)l et al., 2013), or acros, or across a states a state

((Wilson, McCulloch, Curtis, Stephan, Mawhinney, & Webb, 2017). As an exampleWilson, McCulloch, Curtis, Stephan, Mawhinney, & Webb, 2017). As an example

of a statewide DBR, Wilson et al. (2017) describe a DBR project in which a digitalof a statewide DBR, Wilson et al. (2017) describe a DBR project in which a digital
infrastructure was created to support their state’s K–12 mathematics teachers asinfrastructure was created to support their state’s K–12 mathematics teachers as

they implemented new state standards. Data were collected to they implemented new state standards. Data were collected to understand the sup-understand the sup-

ports and constraints of the infrastructure and resources as teachers adapted themports and constraints of the infrastructure and resources as teachers adapted them

in their classroom. As another example, Crabtree and Stephan (2021) conductedin their classroom. As another example, Crabtree and Stephan (2021) conducted

a DBR PD project with high school science teachers. Their goal was to design anda DBR PD project with high school science teachers. Their goal was to design and

implement a PD experience that leveraged science content to increase the teachers’implement a PD experience that leveraged science content to increase the teachers’

awareness of the ways that science perpetuates racism in both the classroom andawareness of the ways that science perpetuates racism in both the classroom and

society.society.

One of the main differences between DBR and traditional research method-One of the main differences between DBR and traditional research method-

ology is that, in DBR, some type of innovation is designed and tested in the veryology is that, in DBR, some type of innovation is designed and tested in the very

settings settings for which its use for which its use is iis intendntended (see Chapter 1ed (see Chapter 1, thi, this volumes volume)). Thus, an . Thus, an analysisanalysis

that utilizes a national database of ACT scores disaggregated by socioeconomicthat utilizes a national database of ACT scores disaggregated by socioeconomic

standing, for example, would not involve a DBR methodology since no innovationstanding, for example, would not involve a DBR methodology since no innovation

is created nor is it tested within the sociocultural setting in which the data wereis created nor is it tested within the sociocultural setting in which the data were
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captured. The appeal of DBR lies captured. The appeal of DBR lies in tin the fact that, while much educahe fact that, while much educational researchtional research

is divorced from practical problems, DBR is necessarily located in the practicalis divorced from practical problems, DBR is necessarily located in the practical

settings that it is designed to study. Furthermore, the main activity of researcherssettings that it is designed to study. Furthermore, the main activity of researchers

in this approach is highly interventionist in that they are proactively altering thein this approach is highly interventionist in that they are proactively altering the

research context and striving for changeresearch context and striving for change as the implementation occursas the implementation occurs. The goal. The goal

is not to test if the design worked, but rather to explore the implementation, tois not to test if the design worked, but rather to explore the implementation, toprovide an analysis of the ways in which the design was realized and the means ofprovide an analysis of the ways in which the design was realized and the means of

supporting that realization for those who might wish to adapt the design in theirsupporting that realization for those who might wish to adapt the design in their

own contexts (Cobb, 2003).own contexts (Cobb, 2003).

Since DBR iSince DBR invnvolving olving teacheteacher PD, distrr PD, districtict-, and statewide contexts has -, and statewide contexts has increasedincreased

in number over the last decade, Stephan (2014) refers to design research in class-in number over the last decade, Stephan (2014) refers to design research in class-

room settings asroom settings as classroom-classroom-DBDBRR (C-DBR). C-DBR differs from other types of DBR (C-DBR). C-DBR differs from other types of DBR

in the purpose ain the purpose and setting of the work. A nend setting of the work. A newly designed resource typically consistswly designed resource typically consists

of a set of instructional materials on a particular mathematics or science topic, asof a set of instructional materials on a particular mathematics or science topic, as

opposed to a set of PD materials for teachers or a digital resource for standardsopposed to a set of PD materials for teachers or a digital resource for standards

implementation. The purpose of C-DBR is to understand how the materials areimplementation. The purpose of C-DBR is to understand how the materials are

implemented in the social setting of a classroom as well as document the math-implemented in the social setting of a classroom as well as document the math-

ematical learning of the students. Other DBR projects, as noted above, may designematical learning of the students. Other DBR projects, as noted above, may design
resources that are more appropriate for their setting, such as a PD experience to helpresources that are more appropriate for their setting, such as a PD experience to help

teachers understand how to integrate technology meaningfully in their classrooms.teachers understand how to integrate technology meaningfully in their classrooms.

The research may examine teachers’ technology knowledge prior to the PD as wellThe research may examine teachers’ technology knowledge prior to the PD as well

as their knowledge after implementation of the experience. Importantly, C-DBR isas their knowledge after implementation of the experience. Importantly, C-DBR is

different from action research in that the goal is to generate a theory of instructiondifferent from action research in that the goal is to generate a theory of instruction

for a particular science or mathematics topic and communicate it in such a way thatfor a particular science or mathematics topic and communicate it in such a way that

teachers can adapt it to their own settings. In action research, the goal is to studyteachers can adapt it to their own settings. In action research, the goal is to study

one’one’s own s own classroom practices or mclassroom practices or materials for iaterials for immediate improvememmediate improvement.nt.

In all DBR cases, the research team typically conducts several cycles of design,In all DBR cases, the research team typically conducts several cycles of design,

implemenimplementation, and analysis, wtation, and analysis, with revisions being ith revisions being made at the end of each cyclmade at the end of each cycle. Fore. For

C-DBR, in partC-DBR, in particularicular, as t, as the cycles come to a close, the outcome is a he cycles come to a close, the outcome is a viableviable instruc-instruc-
tion theorytion theory that consists of the actual instructional materials as well as a description that consists of the actual instructional materials as well as a description

of the learning goals and means of supporting them. Examples of instruction theo-of the learning goals and means of supporting them. Examples of instruction theo-

ries that have been developed over the last 25 years in mathematics include three-ries that have been developed over the last 25 years in mathematics include three-

digit place digit place value (Bowers, Cobb, & value (Bowers, Cobb, & McClain, 1999)McClain, 1999); sma; small-ll-number relations (Cobb,number relations (Cobb,

Gravemeijer, Yackel, McClain, & Whitenack, 1997); statistical reasoning (Cobb,Gravemeijer, Yackel, McClain, & Whitenack, 1997); statistical reasoning (Cobb,

McClain, & Gravemeijer, 2003); linear measurement (Stephan, Bowers, Cobb, &McClain, & Gravemeijer, 2003); linear measurement (Stephan, Bowers, Cobb, &

Gravemeijer, 2003); differential equations (Stephan & Rasmussen, 2002); and inte-Gravemeijer, 2003); differential equations (Stephan & Rasmussen, 2002); and inte-

ger concepts and operations (Stephan & Akyuz, 2012). C-DBR involves a researchger concepts and operations (Stephan & Akyuz, 2012). C-DBR involves a research

team that typically includes a teacher who implements an instructional innovationteam that typically includes a teacher who implements an instructional innovation

that is analyzed and revised during the phases of DBR (Cobb, 2000; Confrey &that is analyzed and revised during the phases of DBR (Cobb, 2000; Confrey &

Lachance, 2000). The teacher is considered a full member of the research team,Lachance, 2000). The teacher is considered a full member of the research team,

with the primary responsibility of implementing instruction. In the C-DBR proj-with the primary responsibility of implementing instruction. In the C-DBR proj-

ect reported here, I describe how a research team created, implemented, and ana-ect reported here, I describe how a research team created, implemented, and ana-

lyzed/revised a ratio and proportion ilyzed/revised a ratio and proportion instructional sequence and the cycles that wenstructional sequence and the cycles that werere
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conducted over a 4-year period. I begin by describing the C-DBR cycle and theconducted over a 4-year period. I begin by describing the C-DBR cycle and the

activities conducted within it. I then use the ratio and proportion research projectactivities conducted within it. I then use the ratio and proportion research project

to illustrate each of these activities. I conclude with a discussion of the products ofto illustrate each of these activities. I conclude with a discussion of the products of

C-DBR and how they might be used.C-DBR and how they might be used.

Classroom-Based Design ResearchClassroom-Based Design Research

Other chapteOther chapters in trs in this bhis book go much deeook go much deeper in the tper in the theoreheoretical and practical aspectstical and practical aspects

of DBR (see Chapter 1), so I use this chapter to illustrate these points with anof DBR (see Chapter 1), so I use this chapter to illustrate these points with an

example. To begin, it is worth revisiting the design research cycle in the context ofexample. To begin, it is worth revisiting the design research cycle in the context of

C-DBR. A C-DBR cyC-DBR. A C-DBR cycle consists of three phases, each of which will cle consists of three phases, each of which will be described inbe described in

turn: design, implementation, and analysis/revision.turn: design, implementation, and analysis/revision.

Design Phase of C-DBRDesign Phase of C-DBR

In the first phase,In the first phase, designdesign, the researchers identify a practical and/or theoretical, the researchers identify a practical and/or theoretical

problem to explore. A literature review is conducted to find any research that mayproblem to explore. A literature review is conducted to find any research that may
guide the design of the instructional innovation. For example, when the innova-guide the design of the instructional innovation. For example, when the innova-

tion is the design of an instructional sequence, relevant research could involvetion is the design of an instructional sequence, relevant research could involve

cognitive learning trajectories on the mathematics topic (i.e., how students reasoncognitive learning trajectories on the mathematics topic (i.e., how students reason

about the mathematics cabout the mathematics concept and how it oncept and how it progresses)progresses). Other . Other literature that couldliterature that could

be helpful consists of descriptions of technology that may support students’ learn-be helpful consists of descriptions of technology that may support students’ learn-

ing of the concept, the historical development of that concept, and theoreticaling of the concept, the historical development of that concept, and theoretical

and practitioner articles on, say, the use of tools and inscriptions in supportingand practitioner articles on, say, the use of tools and inscriptions in supporting

studenstudents’ learning. Tts’ learning. The role of design he role of design team members is team members is to read rich literature, adapto read rich literature, adaptt

an instructional design theory (if available), and use the creativity and ingenuity ofan instructional design theory (if available), and use the creativity and ingenuity of

team members to sketch a possible learning trajectory and associated materials. Ateam members to sketch a possible learning trajectory and associated materials. A

learning trajectory is a conjectured set of learning goals and tools, inscriptions, andlearning trajectory is a conjectured set of learning goals and tools, inscriptions, and
activities to be used to support them (Clements & Sarama, 2004; Simon, 1995;activities to be used to support them (Clements & Sarama, 2004; Simon, 1995;

Stephan, 2014). With this hypothetical learning trajectory (HLT), the designer orStephan, 2014). With this hypothetical learning trajectory (HLT), the designer or

designers engage in a designers engage in a thought experiment to enthought experiment to envision how the students may reasonvision how the students may reason

with the materials and tools/inscriptions and what type of conversations would bewith the materials and tools/inscriptions and what type of conversations would be

possible.possible.

Implementation PhaseImplementation Phase

The second phase of the cycle,The second phase of the cycle, implementationimplementation, involves a full-time teacher, or one, involves a full-time teacher, or one

of the researchers in the role of a classroom teacher, implementing the HLT in aof the researchers in the role of a classroom teacher, implementing the HLT in a

classroom setticlassroom setting. Sometimes, pre-ng. Sometimes, pre-interviews are cinterviews are conduonducted with only cted with only the students,the students,

both to determine whether the startiboth to determine whether the starting point of tng point of the HLhe HLT is T is reasonable for them andreasonable for them and

to collect baseline data on their mathematical understanding. Post-to collect baseline data on their mathematical understanding. Post-interviews caninterviews can

be alsobe also conduconducted to collect data on studected to collect data on students’ progress ovents’ progress over tir time During classroomme During classroom
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enactment, typically video cameras capture all relevant student and teacher inter-enactment, typically video cameras capture all relevant student and teacher inter-

actions for later analysis. Small groups can be selected as the focus of the videoactions for later analysis. Small groups can be selected as the focus of the video

recordings as the students work together to solve problems. While formal analysesrecordings as the students work together to solve problems. While formal analyses

are not usually conducted dare not usually conducted during uring the classroom teaching experthe classroom teaching experiment due to lack ofiment due to lack of

time (Cobb, 200time (Cobb, 2000)0), daily , daily informal, yet formative, analyses are informal, yet formative, analyses are conduconducted in order tocted in order to

determine how the HLT is being realized by students and what changes should bedetermine how the HLT is being realized by students and what changes should bemade to the instruction for the subsequent day. Gravemeijer, Bowers, and Stephanmade to the instruction for the subsequent day. Gravemeijer, Bowers, and Stephan

(2003) referred to these as daily mini-(2003) referred to these as daily mini-cycles of cycles of implemenimplementation–tation–informal analysis–informal analysis–

revision that correlate nicely with the more formal design research cycle.revision that correlate nicely with the more formal design research cycle.

Analysis/Revision PhaseAnalysis/Revision Phase

The final phase of the design research cycle,The final phase of the design research cycle, analysis/revisionanalysis/revision, consists of formal, consists of formal

analysis of the data in order to document students’ learning as well as revisionsanalysis of the data in order to document students’ learning as well as revisions

that should be made to the HLT. In this way, anthat should be made to the HLT. In this way, an actual actual learning trajelearning trajectoryctory is docu- is docu-

mentemented and can be d and can be compared to the hypothesized one. It is critical icompared to the hypothesized one. It is critical in these analysesn these analyses

that some type of theoretical perspective and associated framework be used. Athat some type of theoretical perspective and associated framework be used. A

theoretical perspective that was used in all of the C-DBR studies mentioned in thetheoretical perspective that was used in all of the C-DBR studies mentioned in the
introduction was theintroduction was the emergent perspectiveemergent perspective, a version of social constructivism (Cobb, a version of social constructivism (Cobb

& Ya& Yackelckel, 1996), 1996). The . The emergeemergent perspective casts learnt perspective casts learning ning as both as both a social a social and indi-and indi-

vidual accomplishment; thus, the formal analysis of learning documents classroomvidual accomplishment; thus, the formal analysis of learning documents classroom

mathematical practices as well as individual students’ ways of participating in andmathematical practices as well as individual students’ ways of participating in and

contributing to them (cf. Stephan et al., 2003). The formal analysis of classroomcontributing to them (cf. Stephan et al., 2003). The formal analysis of classroom

mathematical practices (i.e., learning of the community) and individual students’mathematical practices (i.e., learning of the community) and individual students’

learning should shed light on any revisions that ought to be made to the emerginglearning should shed light on any revisions that ought to be made to the emerging

learning trajectory and materials.learning trajectory and materials.

Suggested revisions should then lead to the redesign and creation of a revisedSuggested revisions should then lead to the redesign and creation of a revised

hypothetical learning trajectory and the start of a new cycle of C-DBR. Thesehypothetical learning trajectory and the start of a new cycle of C-DBR. These

newly renewly revised learvised learning ning trajectotrajectory ary and materials go nd materials go through the design, ithrough the design, implememplementa-nta-
tion, and analysis/revision cycle. At the end of several cycles of C-DBR, the resultstion, and analysis/revision cycle. At the end of several cycles of C-DBR, the results

should be what Gravemeijer et al. (2003) call an “instruction theory” for ratio andshould be what Gravemeijer et al. (2003) call an “instruction theory” for ratio and

proportion, or whateproportion, or whatever concepver concept has t has been targeted. It is referred to as an ibeen targeted. It is referred to as an instructionnstruction

theory, as opposed to an instructional sequence of activities, because the materialstheory, as opposed to an instructional sequence of activities, because the materials

alone do not create the learning experience. Rather, someone who wants to adaptalone do not create the learning experience. Rather, someone who wants to adapt

the materials to his or her own setting must know the learning goals, the tools/ the materials to his or her own setting must know the learning goals, the tools/ 

inscriptions, and the discourse topics that help support learning as students engageinscriptions, and the discourse topics that help support learning as students engage

with those materials.with those materials.

In the next section, I describe the process of developing an instruction theoryIn the next section, I describe the process of developing an instruction theory

for ratio and proportion that two teachers and I created when we taught middlefor ratio and proportion that two teachers and I created when we taught middle

school. I elaborate the activities we engaged in during each of the three phases of aschool. I elaborate the activities we engaged in during each of the three phases of a

full cycle. I then conclude with suggestions for how the products of this and otherfull cycle. I then conclude with suggestions for how the products of this and other

C-DBR projecC-DBR projects ts are used.are used.
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Timeline of the ProjectTimeline of the Project

The formal The formal C-DBR projeC-DBR project was conductect was conducted over 4 years and can d over 4 years and can be described be described in thein the

following timeline:following timeline:

Year 1: Design phase (3 months)Year 1: Design phase (3 months)
•• Identify a practical need.Identify a practical need.

•• Perform literature review.Perform literature review.

•• ConduConduct and ct and analyze analyze studenstudent it interviews.nterviews.

•• Design a hypothetical learning trajectory (see Table 5.1).Design a hypothetical learning trajectory (see Table 5.1).

Year 1: Implementation phase (classroom teaching, 6 weeks)Year 1: Implementation phase (classroom teaching, 6 weeks)

YYear 1: Analysis ear 1: Analysis phase (daily and phase (daily and 2 weeks af2 weeks after implementater implementation)tion)

Years 2–4 (completed three more cycles, one per year)Years 2–4 (completed three more cycles, one per year)

•• Yielded a stable instruction theory (see Table 5.2).Yielded a stable instruction theory (see Table 5.2).

TABLE 5.TABLE 5.1. 1. HypothetiHypothetical Learning cal Learning Trajectory for Trajectory for Ratio and ProportionsRatio and Proportions

LLeeaarrnniinng  g  ggooaall TToooollss//iimmaaggeerryy PPoossssiibblle  e  ttooppiiccs  s  oof  f  ddiissccoouurrssee

LiLinknkining cg comompoposisite te ununiitsts CoConnnnecectiting ng pipicctutureres os of af alilienens ts too
food barsfood bars

If the rule is 1 If the rule is 1 food bar feeds 3food bar feeds 3
aliens, the rule can’t be brokenaliens, the rule can’t be broken
if we add more food bars.if we add more food bars.

ItIteraerating lting linkeinked comd composposititeses InfInformaormal symbl symboliolizing (zing (e.e.g.g.,,
tables, two columns of tables, two columns of numbers,numbers,
pictures of aliens and pictures of aliens and food bars)food bars)

How students keep track of twoHow students keep track of two
quantities while making themquantities while making them
biggerbigger

Long ratio Long ratio table (build-uptable (build-up
method)method)

Keeping track of two linkedKeeping track of two linked
quantities while they growquantities while they grow
additivelyadditively

AdditivAdditive reasoning e reasoning usingusing
addition and multiplicationaddition and multiplication

Shortened ratio tables thShortened ratio tables throughrough
multiplimultiplication and cation and division withdivision with
scale factorsscale factors

Adding or multiplying to buildAdding or multiplying to build
up; efficient ways of curtailingup; efficient ways of curtailing
long ratio tableslong ratio tables

CrCreaeatinting eg eququivivalalenent rat ratitiosos RaRatitio tao tablbles wes witith mih missssinging
valuesvalues; ; traditional proportiontraditional proportion
representation (two ratiosrepresentation (two ratios
separated with an equal sign)separated with an equal sign)

Adding versus multiplying; howAdding versus multiplying; how
do we deal with do we deal with scale factorsscale factors
that are decimals?that are decimals?

CCoommppaarriinng  g  rraattiiooss RRaattiio  o  ttaabbllee;  ;  nno  o  rraattiio  o  ttaabblleess
(standard proportion notation),(standard proportion notation),
but can use arrow notationsbut can use arrow notations

Finding common numerators orFinding common numerators or
denominatdenominators; size ors; size of the scaleof the scale
factors; unit ratiosfactors; unit ratios

CCoommppaarriinng  g  rraatteess RRaattiio  o  ttaabbllee;  ;  aarrrroow  w  nnoottaattiioonn;;
standard proportion notationstandard proportion notation

Difference between a ratioDifference between a ratio
and rate; unit rates; commonand rate; unit rates; common
denominator and numeratorsdenominator and numerators
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TABLE 5.2. TABLE 5.2. Stable Learning Stable Learning Trajectory for Trajectory for Ratio and Ratio and ProportiProportionon

LLeeaarrnniinng  g  ggooaall TToooollss//iimmaaggeerryy PPoossssiibblle  e  ttooppiiccs  s  oof  f  ddiissccoouurrssee

Linking compositeLinking composite
unitsunits

Connecting pictures of aliens toConnecting pictures of aliens to
food barsfood bars

If the rule is 1 food bar feeds 3If the rule is 1 food bar feeds 3
aliens, the rule can’t be broken ifaliens, the rule can’t be broken if
we add more food bars.we add more food bars.

IteraIterating ting linkedlinked
compositescomposites

Informal syInformal symbolizing (e.g.mbolizing (e.g.,,
tables, two columns of tables, two columns of numbers,numbers,
pictures of aliens and pictures of aliens and food bars)food bars)

How students keep track of twoHow students keep track of two
quantities while making themquantities while making them
biggerbigger

RRaattiio  o  ttaabbllee KKeeeeppiinng  g  ttrraacck  k  oof  f  ttwwo  o  lliinnkkeedd
quantities while they growquantities while they grow
additivelyadditively

Additive versusAdditive versus
multiplicative reasoningmultiplicative reasoning

Fold back to pictures; shortenedFold back to pictures; shortened
ratio tableratio table

Adding or multiplying to build upAdding or multiplying to build up

Structuring ratiosStructuring ratios
multiplicativelymultiplicatively

Shortened ratio tablesShortened ratio tables
through multiplication andthrough multiplication and
division with scale factorsdivision with scale factors

 Efficient ways of curtailing long Efficient ways of curtailing long
ratio tablesratio tables

What does the horizontal scaleWhat does the horizontal scale

factor represent?factor represent?
What does the vertical scaleWhat does the vertical scale
factor represent?factor represent?

Creating equivalentCreating equivalent
ratiosratios

Ratio tables with missing valuesRatio tables with missing values

Traditional proportionTraditional proportion
representation (two ratiosrepresentation (two ratios
separated with equal sign)separated with equal sign)

Adding versus multiplying;Adding versus multiplying;
meanings of scale meanings of scale factorsfactors;;
what do decimal scale factorswhat do decimal scale factors
mean?mean?

Change contextsChange contexts

RRaattiio  o  ttaabblleess AAddddiinng  g  vveerrssuus  s  mmuullttiippllyyiinngg;;
horizontal and vertical scale factorshorizontal and vertical scale factors

Analyzing equivalentAnalyzing equivalent

ratiosratios

““FFrraaccttiioonn”  ”  iimmaaggeerryy RReedduucciinng  g  rraattiiooss;;

vertical and horizontal scalevertical and horizontal scale
factorsfactors

CCoommppaarriinng  g  rraattiiooss RRaattiio  o  ttaabbllee

No ratio tables, but can useNo ratio tables, but can use
arrow notationsarrow notations

Finding common numerators orFinding common numerators or
denominatdenominators; size of ors; size of the scalethe scale
factors; unit ratiosfactors; unit ratios

CCoommppaarriinng  g  rraatteess RRaattiio  o  ttaabbllee;  ;  aarrrroow w nnoottaattiioonn;;
standard proportion standard proportion notationnotation

Difference between a ratioDifference between a ratio
and rate; unit rates; commonand rate; unit rates; common
denominator and numeratorsdenominator and numerators
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Ratio and Proportion Design PhaseRatio and Proportion Design Phase

 Identify a Practical and/or Theoretical Need  Identify a Practical and/or Theoretical Need 

At the time of this particular C-DBR project, I was teaching full time in a middleAt the time of this particular C-DBR project, I was teaching full time in a middle

school (12- to 14-year-olds) in Florida. I had informally partnered with two otherschool (12- to 14-year-olds) in Florida. I had informally partnered with two other

teachers, one who was a second-teachers, one who was a second- year  year teateachecher (r (SeanSean) an) and d the the otheother a r a veveteranteran, s, specialpecialeducation teacher (Jenny; the names of all teachers and students given here areeducation teacher (Jenny; the names of all teachers and students given here are

pseudonyms). The special education teacher and I were co-pseudonyms). The special education teacher and I were co-teachteachers in ers in an inclusionan inclusion

classroom (i.e., a classroom setting with regular and special needs students com-classroom (i.e., a classroom setting with regular and special needs students com-

bined). Since I had experience conducting C-DBR, my role can be described as abined). Since I had experience conducting C-DBR, my role can be described as a

researcher-researcher-teacher in that I led the design of the instructional materials, data col-teacher in that I led the design of the instructional materials, data col-

lection, literalection, literature search, and other research activities. Tture search, and other research activities. The teachehe teachers, for their rs, for their part,part,

participated as teacher-participated as teacher-researcheresearchers by reading rs by reading literatureliterature, assessi, assessing designed inng designed instruc-struc-

tional activities, implementing the innovation in their classrooms, and parttional activities, implementing the innovation in their classrooms, and participaicipatingting

in all team meetings. To begin, the three of us were dissatisfied with our district-in all team meetings. To begin, the three of us were dissatisfied with our district-

adopteadopted textbook’s approach to teacd textbook’s approach to teaching hing ratios and proportions. ratios and proportions. The fiThe first problemsrst problems

involved comparing ratios and percentages, without developing students’ under-involved comparing ratios and percentages, without developing students’ under-

standing of those ideas first. Additionally, the textbook’s use of ratio tables as anstanding of those ideas first. Additionally, the textbook’s use of ratio tables as an
inscriptional support came halfway through the unit, whereas we believed it couldinscriptional support came halfway through the unit, whereas we believed it could

be better utilbe better utilized much earlierized much earlier. From a . From a designer’designer’s perspective, it was s perspective, it was diffdifficult for meicult for me

to fito find a learnnd a learning ting trajecrajectory (i.e., a coheretory (i.e., a coherent learning nt learning rouroutete) supported in ) supported in the materi-the materi-

als. Knowing that ratio and proportions are the crux of middle school mathematicsals. Knowing that ratio and proportions are the crux of middle school mathematics

(Lesh, Post, & Behr, 1988), we decided to create our own instructional materials(Lesh, Post, & Behr, 1988), we decided to create our own instructional materials

that would better support our students’ development of ratio and proportion at athat would better support our students’ development of ratio and proportion at a

more meaningful level. Thus, our first collaborative research project was born. Itmore meaningful level. Thus, our first collaborative research project was born. It

should be noted here that the two teachers were interested in C-DBR only for itsshould be noted here that the two teachers were interested in C-DBR only for its

practical outpupractical output, while t, while I was I was interestinterested in ed in both the both the practical and research producpractical and research products.ts.

 Literature Review  Literature Review 

To begin work on the design process, I did a literature search for studies thatTo begin work on the design process, I did a literature search for studies that

described students’ cognitive undersdescribed students’ cognitive understanding of tanding of ratios and proportions aratios and proportions as well as as well as anyny--

thing thing that resembled a possible learnithat resembled a possible learning trajectoryng trajectory. Students. Students’ understanding of ratio’ understanding of ratio

and proportions hand proportions has been well as been well researcheresearched, and my search yd, and my search yielded dozens of relevanielded dozens of relevantt

articles. What was missing at that time was any classroom-articles. What was missing at that time was any classroom-based studies of ratiobased studies of ratio

instrinstruction. Houction. Howevweverer, a couple of articles ser, a couple of articles served to deveved to develop the filop the first draft rst draft of a hypo-of a hypo-

thetical learning trajectory as well as helpful interview tasks. In particular, Lamonthetical learning trajectory as well as helpful interview tasks. In particular, Lamon

(1990) and Battista and Borrow (1995) gave us the most useful tasks (described in(1990) and Battista and Borrow (1995) gave us the most useful tasks (described in

the next section) that we adapted for interviews with our students. The purposethe next section) that we adapted for interviews with our students. The purpose

of conducting cognitive interviews in classroom DBR is threefold: (1) Results canof conducting cognitive interviews in classroom DBR is threefold: (1) Results can

inform desiginform designers wheners whether their hypothesized startither their hypothesized starting point for instruction is reason-ng point for instruction is reason-

able, (2) students’ strategies can lend insight into possible discussion topics for theable, (2) students’ strategies can lend insight into possible discussion topics for the
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hypothetical learnihypothetical learning tng trajecrajectory, and (3) pre- and post-tory, and (3) pre- and post-interviews can document theinterviews can document the

mathematical development of students over the course of the classroom teachingmathematical development of students over the course of the classroom teaching

experiment.experiment.

 Prework: Cognitive Pre-Interviews Prework: Cognitive Pre-Interviews

In consultation with my team of teachers, we developed a set of five interviewIn consultation with my team of teachers, we developed a set of five interview

questions from the literature, three of which are shown below. Questions 1 and 2questions from the literature, three of which are shown below. Questions 1 and 2

assessed if assessed if studenstudents can lts can link together two quantities, such as $2 and 3 balloons, andink together two quantities, such as $2 and 3 balloons, and

scale up to find larger equivalent ratios. Question 3 assessed if students could findscale up to find larger equivalent ratios. Question 3 assessed if students could find

equivalent ratios when the scale factor was not a whole number or if they wouldequivalent ratios when the scale factor was not a whole number or if they would

revrevert to ert to additive reasoning.additive reasoning.

•• Question 1: (Question 1: (Shows a picture of 3 balloons costing $2.Shows a picture of 3 balloons costing $2.) Ellen, Jim, and Steve) Ellen, Jim, and Steve

bought 3 helium-bought 3 helium-filfilled balloons aled balloons and paid $2 for all 3. They decided to go bacnd paid $2 for all 3. They decided to go backk

to the store and get enough balloons for everyone in their class. How muchto the store and get enough balloons for everyone in their class. How much

did they have to pay for 24 balloons? (Lamon, 1990)did they have to pay for 24 balloons? (Lamon, 1990)

•• Question 2: (Question 2: ( A pictur A picture of 3 aliens and e of 3 aliens and 1 food pellet is shown to students.1 food pellet is shown to students.) How) How
many aliens would be fed with 15 food pellets? How many aliens would bemany aliens would be fed with 15 food pellets? How many aliens would be

fed with 16 food pellets? How many food pellets are needed for 63 aliens?fed with 16 food pellets? How many food pellets are needed for 63 aliens?

(Lamon, 1990)(Lamon, 1990)

•• Question 3: Lisa and Rachel drove equally fast along a country road. It tookQuestion 3: Lisa and Rachel drove equally fast along a country road. It took

Lisa 6 mLisa 6 minutes to drive 4 miles. How long did it take Rachel to drive 6 miinutes to drive 4 miles. How long did it take Rachel to drive 6 miles?les?

(Battista (Battista & B& Borroworrow, 1995), 1995)

We decided to interview a total of six students: three from Sean’s roster andWe decided to interview a total of six students: three from Sean’s roster and

three fthree from ours. Wrom ours. We chose a e chose a diverse group of students idiverse group of students incluncluding ding lowlow-, middle--, middle-, and, and

high-high-performing performing studenstudents; students with special ts; students with special needs; and studenneeds; and students whose fts whose first lan-irst lan-

guage was not English. We hoped that this diversity would reveal a range of differ-guage was not English. We hoped that this diversity would reveal a range of differ-
ent strateent strategies and thigies and thinking processes nking processes about ratios, especially since the topic had nabout ratios, especially since the topic had notot

been introduced formally in been introduced formally in an educational setting yet. Studentsan educational setting yet. Students’ solutions to these’ solutions to these

three questions provided insight into starting points for the instructional sequence.three questions provided insight into starting points for the instructional sequence.

For example, consider three solutions that were common for Question 1, the bal-For example, consider three solutions that were common for Question 1, the bal-

loon problem (Figure loon problem (Figure 5.5.11)). In . In Figure 5.1Figure 5.1a, Nadia drew sets a, Nadia drew sets of 3 of 3 balloons, balloons, labeling labeling asas

she went, and stopped when she reached 24 balloons. she went, and stopped when she reached 24 balloons. She then counted the numberShe then counted the number

of $2 to reach a total of $16. We knew from Nadia’s solution that many studentsof $2 to reach a total of $16. We knew from Nadia’s solution that many students

would naturally draw pictures to keep track of both quantities in the “ratio”; thiswould naturally draw pictures to keep track of both quantities in the “ratio”; this

could thus serve as a productive starting point for the instructional sequence. Wecould thus serve as a productive starting point for the instructional sequence. We

learned from Brian, a student with a formally diagnosed learning disability, thatlearned from Brian, a student with a formally diagnosed learning disability, that

some students would try to keep track of the two quantities simultaneouslysome students would try to keep track of the two quantities simultaneously withoutwithout  
pictures, yet would need some organizational support (Figure 5.1b). Finally, a stu-pictures, yet would need some organizational support (Figure 5.1b). Finally, a stu-

dent like Arthur, who was not proficient as determined by his score on the state’sdent like Arthur, who was not proficient as determined by his score on the state’s
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end-of-grade assessment, might not have a way to organize the quantities in theend-of-grade assessment, might not have a way to organize the quantities in the

problem (Figure 5.1c).problem (Figure 5.1c).

We also learned that almost all of the students reasoned additively for Ques-We also learned that almost all of the students reasoned additively for Ques-

tion 3, the countrtion 3, the country road question. Ty road question. To solve this, o solve this, studenstudents noticed tts noticed that the dihat the differencefference

between miles and minutes for Lisa was 2, so they added 2 to the number of milesbetween miles and minutes for Lisa was 2, so they added 2 to the number of miles

Rachel drove (i.e., 6) to get 8 minutes. This did not surprise us, yet highlighted theRachel drove (i.e., 6) to get 8 minutes. This did not surprise us, yet highlighted the

need for the learning trajectory to support structuring ratios multiplicatively, notneed for the learning trajectory to support structuring ratios multiplicatively, not

just additively. Finally, the ease with which students solved Question 2, the alienjust additively. Finally, the ease with which students solved Question 2, the alien

question, led us to decide that the alien scenarquestion, led us to decide that the alien scenario could serve as io could serve as a reasonable contexta reasonable context

for the instructional materials. With these data in mind, and a possible learningfor the instructional materials. With these data in mind, and a possible learning

trajectory suggested by Battitrajectory suggested by Battista and Bsta and Borrow (1orrow (1995)995), we now sketched the fi, we now sketched the first hypo-rst hypo-

thetical learning trajectory.thetical learning trajectory.

Sketch an HLT and Supporting MaterialsSketch an HLT and Supporting Materials

There are several instructional design theories that can be used by designers toThere are several instructional design theories that can be used by designers to
create an HLT and associated instructional materials for mathematics, namely,create an HLT and associated instructional materials for mathematics, namely,

Realistic Mathematics Education (RME; Streefland, 1991), variation theory (Koi-Realistic Mathematics Education (RME; Streefland, 1991), variation theory (Koi-

chu, Zaslavsky, & Dolev, 2013), anthropological theory of the didactics (Artiguechu, Zaslavsky, & Dolev, 2013), anthropological theory of the didactics (Artigue

& WinslØw, 20& WinslØw, 201010)), and , and frameworks from frameworks from the Shell Centre the Shell Centre in in England (BurkhardtEngland (Burkhardt

& Swan, 2013). We use RME because it is compatible with our theory of learning& Swan, 2013). We use RME because it is compatible with our theory of learning

(social constructivism) and commitment to the fact that mathematics is a human(social constructivism) and commitment to the fact that mathematics is a human

activity. The underlying metaphor from Freudenthal (1973) is that mathematicalactivity. The underlying metaphor from Freudenthal (1973) is that mathematical

ideas invented over long periods of time can and should be reinvented by studentsideas invented over long periods of time can and should be reinvented by students

through problem solving. Freudenthal (1991) refined the metaphor asthrough problem solving. Freudenthal (1991) refined the metaphor as guided guided rein- rein-

vention in that students need supports to be able to reconstruct difficult, abstractvention in that students need supports to be able to reconstruct difficult, abstract

ideas in shortened periods of time. These supports come in the form of physicalideas in shortened periods of time. These supports come in the form of physical

tools, symbols, mathematical discourse, and instructional sequences that promotetools, symbols, mathematical discourse, and instructional sequences that promote

abstraction from abstraction from concreconcrete situations.te situations.

((aa)  )  NNaaddiiaa’’s  s  ssoolluuttiioonn ((bb)  )  BBrriiaann’’s  s  ssoolluuttiioonn ((cc)  )  AArrtthhuurr’’s  s  ssoolluuttiioonn

FIGURE 5.1.FIGURE 5.1. Three students’ solutions to the balloon interview task.Three students’ solutions to the balloon interview task.
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There are several tenets of RME that guide the design of the materials. First,There are several tenets of RME that guide the design of the materials. First,

the materials should pose problems that arethe materials should pose problems that are sequencedsequenced  to support students mov-  to support students mov-

ing from concrete situations to more abstract mathematical reasoning. Second,ing from concrete situations to more abstract mathematical reasoning. Second,

the starting points for the instructional sequence should be experientially real inthe starting points for the instructional sequence should be experientially real in

that the students can imagine themselves interacting in the context, even if theythat the students can imagine themselves interacting in the context, even if they

have not actually done so in their daily life. Third, activities should be designedhave not actually done so in their daily life. Third, activities should be designed
to engage students in modeling their activity with a variety of inscriptions andto engage students in modeling their activity with a variety of inscriptions and

symbols symbols (Grave(Gravemeijemeijer & r & Stephan, 2003)Stephan, 2003). For . For the ratio the ratio sequensequence dice discussed here, wescussed here, we

used the research of Battista and Borrow (1995) to sketch a set of possible learningused the research of Battista and Borrow (1995) to sketch a set of possible learning

goals. The cognitive interviews described above led us to use the aliens and foodgoals. The cognitive interviews described above led us to use the aliens and food

bar context as the starting point for instruction. Research from Middleton and vanbar context as the starting point for instruction. Research from Middleton and van

den Heuvel-den Heuvel-Panhuizen (1995) convinced us that students’ reasoning with a ratioPanhuizen (1995) convinced us that students’ reasoning with a ratio

table could serve as the overarching model for the instructional sequence.table could serve as the overarching model for the instructional sequence.

The Learning Trajectory The Learning Trajectory 

According to Battista According to Battista and Borrow (199and Borrow (1995)5), a possi, a possible learning ble learning routroute for proportionale for proportional

reasoning begins with iterating linked composites. Take, for instance, Nadia’s dia-reasoning begins with iterating linked composites. Take, for instance, Nadia’s dia-

gram of the cost of 3 balloons (Figure 5.1a). To complete this task, Nadia formedgram of the cost of 3 balloons (Figure 5.1a). To complete this task, Nadia formed

3 balloons as a composite unit (a unit of 3 singles) and a composite unit of $2.3 balloons as a composite unit (a unit of 3 singles) and a composite unit of $2.

Furthermore, she linked these tFurthermore, she linked these two composite units together and iterated them pro-wo composite units together and iterated them pro-

portionally, that is, for every 3 balportionally, that is, for every 3 balloons there must be $2. Battista aloons there must be $2. Battista and Borrow refernd Borrow refer

to Nadia’s reasoning as a critical first step in reasoning about ratios,to Nadia’s reasoning as a critical first step in reasoning about ratios,  forming  forming  and and

iterating linked composites.iterating linked composites. The two composite units must grow in the same coordi- The two composite units must grow in the same coordi-

nated manner as they are iterated simultaneously. In other words, understandingnated manner as they are iterated simultaneously. In other words, understanding

that the that the ratio 2:3 is ratio 2:3 is equivaleequivalent to 10:nt to 10:15 means 15 means that students can that students can iteraiterate a te a compositecomposite

unit of 2unit of 2 five five times times andand 3 3 five five times. Iterating by adding the numerator to itself and times. Iterating by adding the numerator to itself and

the denominator to itself the same number of times is calthe denominator to itself the same number of times is called theled the build-up strategybuild-up strategy by by

Kaput and West (1994). Simply stated, students who use the build-up method useKaput and West (1994). Simply stated, students who use the build-up method use
repeatrepeated addition with bed addition with both the numerator and denominator to find oth the numerator and denominator to find an equivalentan equivalent

ratio. When the ratio. When the targeted ratio is targeted ratio is too htoo high, howevigh, howeverer, students may , students may inveinvent annt an abbrevi-abbrevi-
ated build-up strategyated build-up strategy in which they shorten the addition method by multiplication in which they shorten the addition method by multiplication

(Kaput & W(Kaput & West, 1994)est, 1994). For example, if . For example, if there are 2 there are 2 girls girls for every 3 bfor every 3 boys and we wantoys and we want

to know how many boys there are when there are 58 gito know how many boys there are when there are 58 girls, instead of repeatedly addrls, instead of repeatedly add--

ing 2’s and 3’ing 2’s and 3’s to get to s to get to the target, an the target, an abbreviated strateabbreviated strategy gy might involvmight involve multiplyinge multiplying

2 by 29 to get 58 girls and 3 by 29 to get 87 boys, the answer.2 by 29 to get 58 girls and 3 by 29 to get 87 boys, the answer.

The next step might beThe next step might be extending linked composites sequences by whole num-extending linked composites sequences by whole num-
bers.bers. Battista and Borrow noticed that when the target ratio did not yield a whole Battista and Borrow noticed that when the target ratio did not yield a whole

number scale number scale factorfactor, students b, students began to egan to reason additivelyreason additively. For . For example, consider theexample, consider the

problem in which there are 3 utensils for every 4 plates. How many utensils areproblem in which there are 3 utensils for every 4 plates. How many utensils are

there for 30 plates? The multiplier (i.e., scale factor) from 4 to 30 is a decimal thatthere for 30 plates? The multiplier (i.e., scale factor) from 4 to 30 is a decimal that

can cause students to revert back to additive reasoning. A student might arguecan cause students to revert back to additive reasoning. A student might argue

h h l l h l f h l h b lh h l l h l f h l h b l
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that there is 1 utensil less than plates, so if there are 30 plates, there must be 1 lessthat there is 1 utensil less than plates, so if there are 30 plates, there must be 1 less

    

utensil, 29utensil, 29. Or, a . Or, a different student might decide that, sidifferent student might decide that, since you add 26 more nce you add 26 more platesplates

to get to 30, you must add 26 utensils to get to 29. In either case, unknown to theto get to 30, you must add 26 utensils to get to 29. In either case, unknown to the

student, the link has been broken between the original two composite units. Thus,student, the link has been broken between the original two composite units. Thus,

instruction must introduce nonwhole number scale factors to revisit the meaninginstruction must introduce nonwhole number scale factors to revisit the meaning

of the linkage between the two composites in a ratio. A final step in the poten-of the linkage between the two composites in a ratio. A final step in the poten-

tial learning route may be proportional reasoning in which students abstract thetial learning route may be proportional reasoning in which students abstract the
meaning of the link—that the scale factor is what each composite number growsmeaning of the link—that the scale factor is what each composite number grows

by simultaneously. We drew on Battista and Borrow’s (1995) research as well asby simultaneously. We drew on Battista and Borrow’s (1995) research as well as

the results of our interviews to draw a sketch of a possible hypothetical learningthe results of our interviews to draw a sketch of a possible hypothetical learning

trajectory (see Table 5.1).trajectory (see Table 5.1).

Initial instructional activities would provoke students to form linked compos-Initial instructional activities would provoke students to form linked compos-

ites and determine what it means to “link” them together. We would pose initialites and determine what it means to “link” them together. We would pose initial

questions in the context of alien invaders who can only be pacified by food (see thequestions in the context of alien invaders who can only be pacified by food (see the

Ratio InstrRatio Instructional Unit given atuctional Unit given at www.nc2ml.org/6-8-teachers/6-2www.nc2ml.org/6-8-teachers/6-2). For example, the). For example, the

first page presents a picture of 1 food bar and 3 aliens as thefirst page presents a picture of 1 food bar and 3 aliens as the rulerule. Then, the first. Then, the first

two problems show a picture of 9 aliens and 2 food bars, with the second showingtwo problems show a picture of 9 aliens and 2 food bars, with the second showing

9 aliens and 4 food bars. The question for each was:9 aliens and 4 food bars. The question for each was: Is there enough food to feed theIs there enough food to feed the
aliens?aliens? W We hypothesized that creating a ste hypothesized that creating a strong link, frong link, further enforced by the contexturther enforced by the context

(if aliens don’t get fed enough, there will be an intergalactic war), would be impor-(if aliens don’t get fed enough, there will be an intergalactic war), would be impor-

tant for future mathematical tasks. If students circle a set of 3 aliens and draw atant for future mathematical tasks. If students circle a set of 3 aliens and draw a

line to a food line to a food bar, wbar, we would highlight that parte would highlight that particular inscription and ask students toicular inscription and ask students to

explain what the line signified, that is, the linkage. The problems on the next fewexplain what the line signified, that is, the linkage. The problems on the next few

pages would prompt students to find the number of food bars it would take to feedpages would prompt students to find the number of food bars it would take to feed

36 aliens, or 36 aliens, or how many aliens could be how many aliens could be fed by 9 food fed by 9 food bars. Wbars. We expected students toe expected students to

draw pictures like Nadia did in Figure 5.1a, make a list like Brian in Figure 5.1b, ordraw pictures like Nadia did in Figure 5.1a, make a list like Brian in Figure 5.1b, or

use some multiplication or division number sentences. For students who created ause some multiplication or division number sentences. For students who created a

vertical or horizontal list, we would capitalize on the inscription and reorganize itvertical or horizontal list, we would capitalize on the inscription and reorganize it

as a ratio table.as a ratio table.

Strategies using pictures, lists, and long ratio tables (as the students came to callStrategies using pictures, lists, and long ratio tables (as the students came to call
them) illustrate studentsthem) illustrate students’ use of ’ use of thethe build-up strategybuild-up strategy by iterating linked composites. by iterating linked composites.

We conjectured that possible topics of conversation would involve the reasons forWe conjectured that possible topics of conversation would involve the reasons for

iteraiterating ting by tby two difwo differenferent numbers and t numbers and knowing knowing when to stop. Wwhen to stop. We thought studentse thought students

might notice patterns in tmight notice patterns in the long ratio table, suhe long ratio table, such as the difch as the differenference between the topce between the top

and bottom number increases or that the bottom number is always 3 times biggerand bottom number increases or that the bottom number is always 3 times bigger

than tthan the top (the unit rate/he top (the unit rate/constant of proportionalitconstant of proportionality interpretationy interpretation)). If . If those top-those top-

ics emerged from students, we would encourage them to notice that one iics emerged from students, we would encourage them to notice that one is additives additive

(difference) and the other is multiplicative (unit ratio), something not highlighted(difference) and the other is multiplicative (unit ratio), something not highlighted

by Battista and Borrow (1995).by Battista and Borrow (1995).

As the learning trajectory progresses, we would pose different scenarios, par-As the learning trajectory progresses, we would pose different scenarios, par-

ticularly those that had high target ratios, to encourage students to invent moreticularly those that had high target ratios, to encourage students to invent more

efficient strategies. Wefficient strategies. We would introduce the e would introduce the short ratio table tshort ratio table that supports sthat supports studenudentsts

curtailicurtailing their build-up strategies and creang their build-up strategies and create an abbreviated one that capitalizes onte an abbreviated one that capitalizes on
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multiplicamultiplication or dtion or division (see Figure ivision (see Figure 5.2 for a sample task).5.2 for a sample task).

    

After students solve problems within the alien context, utilizing various meth-After students solve problems within the alien context, utilizing various meth-

ods aods and insnd inscriptions (i.e., picturescriptions (i.e., pictures, long , long and short ratio and short ratio tablestables)), we would i, we would introducentroduce

problems with nonwhole number scale factors. We expected to have conversationsproblems with nonwhole number scale factors. We expected to have conversations

about the meaning of the decimal scale factor as well as which method would beabout the meaning of the decimal scale factor as well as which method would be

easier: the scale easier: the scale factor (horizontal relationship) or constant of factor (horizontal relationship) or constant of proportionality proportionality (v(verer--
tical relationship).tical relationship).

Next, we posed problems in a variety of new contexts to encourage studentsNext, we posed problems in a variety of new contexts to encourage students

to reason proportionally in new situations. We gave students an actual day careto reason proportionally in new situations. We gave students an actual day care

pamphlet from a local pamphlet from a local business and asked them to notice tbusiness and asked them to notice the general requiremhe general requirements,ents,

such assuch as Maintain minimum staff-to-child ratios 1:11 for 2-year-old classrooms.Maintain minimum staff-to-child ratios 1:11 for 2-year-old classrooms. Again, Again,

the consequences forthe consequences for breakibreaking the ng the linklink between the ratios were high stakes, that is, between the ratios were high stakes, that is,

a day care center can lose a day care center can lose its license. Other contextual situations we used its license. Other contextual situations we used includincludeded

recipes, prices of recipes, prices of a variety a variety of calculators, and sevenof calculators, and seventh and th and eighth graders’ prefeighth graders’ preferenceerence

for a certain rock band.for a certain rock band.

The final part of the hypothetical learning trajectory involved supportingThe final part of the hypothetical learning trajectory involved supporting

students to make meaningful comparisons between and among ratios. While ourstudents to make meaningful comparisons between and among ratios. While our

district-district-adopted textbook began with comparisons among percent and ratios, weadopted textbook began with comparisons among percent and ratios, we

decided to develop students’ meaning for ratios first and then have them makedecided to develop students’ meaning for ratios first and then have them make

comparisons. We conjectured that their creation of ratios and linked compositescomparisons. We conjectured that their creation of ratios and linked composites

and invented strategies for finding equivalent ratios using a ratio table would sup-and invented strategies for finding equivalent ratios using a ratio table would sup-

port meaningful strategies for comparing different ratios. An example of an initialport meaningful strategies for comparing different ratios. An example of an initial

task for comparing ratios concerned a Halloween problem (presented in pictorialtask for comparing ratios concerned a Halloween problem (presented in pictorial

form):form):

The Band wants to make fake blood for their Halloween party. They found a recipeThe Band wants to make fake blood for their Halloween party. They found a recipe

online that uses corn syrup and red food dye to make blood. Three Band studentsonline that uses corn syrup and red food dye to make blood. Three Band students

decided to experiment with the recipe to see who could make the darkest shade ofdecided to experiment with the recipe to see who could make the darkest shade of

red blood. Michelle’s recipe contains 8 ounces of corn syrup and 32 drops of red dye,red blood. Michelle’s recipe contains 8 ounces of corn syrup and 32 drops of red dye,
 Julianna’ Julianna’s recipe cos recipe contains 12 ounntains 12 ounces of corn syrup and 24 drces of corn syrup and 24 drops of red dyops of red dye, and Ke, and Kyleyle’’ss

recipe conrecipe contains tains 6 ounces of corn s6 ounces of corn syrup and 18 drops of red dye. Whose yrup and 18 drops of red dye. Whose recipe makesrecipe makes

FIGURE 5.2.FIGURE 5.2. Task that encourages moving from a long to short ratio table.Task that encourages moving from a long to short ratio table.

Who can figure out a short way to determine how many aliens 33 food bars will feed?Who can figure out a short way to determine how many aliens 33 food bars will feed?

# of food# of food

barsbars

1 1 2 2 3333

# # aliens aliens 3 3 66  x x
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the darkest red color? Explain.the darkest red color? Explain.

    

WWe anticipated that e anticipated that studenstudents ts would make equivalent ratios to would make equivalent ratios to compare recipescompare recipes

by creating unit ratios for each, finding common numerators across pairs of ratiosby creating unit ratios for each, finding common numerators across pairs of ratios

or across all three, and finding common denominators. Other students may simplyor across all three, and finding common denominators. Other students may simply

notice that the drops for each recnotice that the drops for each recipe are 4, 2, and 3 times ipe are 4, 2, and 3 times larger than the amount oflarger than the amount of

corn scorn syrup, respectivelyyrup, respectively, and decide that Michelle’, and decide that Michelle’s recipe ws recipe will ill result in the result in the strongeststrongest

red color. The most important conversations around these comparison problemsred color. The most important conversations around these comparison problems
would involve interpreting the equivalent ratios in terms of the context to decidewould involve interpreting the equivalent ratios in terms of the context to decide

whether to use the largest or smallest quantity. For example, if each of the ratioswhether to use the largest or smallest quantity. For example, if each of the ratios

are converted to unit ratios, ¼, ½, and ¹⁄ are converted to unit ratios, ¼, ½, and ¹⁄ ³³, Michelle’s recipe is the reddest due to, Michelle’s recipe is the reddest due to

the corn syrup (clear liquid) being the same across all three and the quantity of redthe corn syrup (clear liquid) being the same across all three and the quantity of red

should be as large as possible. However, if students found a common denominator,should be as large as possible. However, if students found a common denominator,

they should choose the smalthey should choose the smallest numeralest numerator to get the least tor to get the least amount of clear liquid toamount of clear liquid to

dilute the red dye. Thus, interpreting the ratios in terms of the context is a criticaldilute the red dye. Thus, interpreting the ratios in terms of the context is a critical

component of this component of this part of part of the HLTthe HLT..

Ratio and Proportion Implementation PhaseRatio and Proportion Implementation Phase

With a hypothetical learning trajectory and associated instructional materials inWith a hypothetical learning trajectory and associated instructional materials in

hand, a classroom teaching experiment (Cobb, 2000) was performed. Since wehand, a classroom teaching experiment (Cobb, 2000) was performed. Since we

were emplowere employed as teachers, not researcheyed as teachers, not researchers, the rs, the resources to run resources to run a formal a formal classroomclassroom

teaching experiment were not available. The only formal data we could collectteaching experiment were not available. The only formal data we could collect

were our own personal were our own personal field notes and field notes and records of teacher team meetings. Howeverecords of teacher team meetings. However,r,

we managed to implement the same instructional materials in all sections of ourwe managed to implement the same instructional materials in all sections of our

mathematics classes for a total of five different sets of students, including an inclu-mathematics classes for a total of five different sets of students, including an inclu-

sion class. The three of us met on an almost daily basis tosion class. The three of us met on an almost daily basis to lesson imagelesson image (Stephan, (Stephan,

Pugalee, Cline, & Pugalee, Cline, & Cline, 201Cline, 2016)6), which consi, which consisted of refsted of reflecting on lecting on the students’ stratethe students’ strate--

gies, adjusting the instructional materials for the following day, and hypothesizinggies, adjusting the instructional materials for the following day, and hypothesizing

the types of strategies students might invent as well as questions we would ask tothe types of strategies students might invent as well as questions we would ask to

facilitate the learnfacilitate the learning goal ing goal from the from the HLHLTT..
Although we were unable to collect video data fAlthough we were unable to collect video data from the ratios classroom rom the ratios classroom teachteach--

ing experiment, we were able to make copies of students’ assessments and dailying experiment, we were able to make copies of students’ assessments and daily

work. Wwork. We also e also kept track of changes to tkept track of changes to the insthe instructional sequences made during theructional sequences made during the

daily debriefing sessions as well as the rationale. Additionally, we video-daily debriefing sessions as well as the rationale. Additionally, we video-recordedrecorded

post-post-interviews of the same six students in order to determine the ways in whichinterviews of the same six students in order to determine the ways in which

their proportional reasoning had changed during the instruction. It was throughtheir proportional reasoning had changed during the instruction. It was through

our daily notes and interview analyses tour daily notes and interview analyses that we wehat we were able to engage in the next phasere able to engage in the next phase

of C-DBR.of C-DBR.

Ratio and Proportion Analysis/Revision PhaseRatio and Proportion Analysis/Revision Phase

To conduct a formal analysis of classroom implementation data, researchers utilizeTo conduct a formal analysis of classroom implementation data, researchers utilize

their theoretical framework and analysis technique to document the learning oftheir theoretical framework and analysis technique to document the learning of
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that learning. In other C-DBR projects, we have used the emergent perspectivethat learning. In other C-DBR projects, we have used the emergent perspective

and its theoretical constructs (Cobb & Yackel, 1996) as the lens for the data andand its theoretical constructs (Cobb & Yackel, 1996) as the lens for the data and

an analytical tool created by Rasmussen and Stephan (2008) to document class-an analytical tool created by Rasmussen and Stephan (2008) to document class-

room mathematical practices. Since we were unable to collect formal data duringroom mathematical practices. Since we were unable to collect formal data during

the ratio work, we refer the reader to Stephan and Akyuz (2012) as an example ofthe ratio work, we refer the reader to Stephan and Akyuz (2012) as an example of

rigorous, data-based analysis. Wrigorous, data-based analysis. We began e began our analysis our analysis with twith the post-he post-interview results.interview results.
To analyze the interviews, we watched all the students’ videos, listened to theirTo analyze the interviews, we watched all the students’ videos, listened to their

explanations for the solutions they used, and checked our interpretations againstexplanations for the solutions they used, and checked our interpretations against

their written work. The students’ reasoning indicated that all six could reason pro-their written work. The students’ reasoning indicated that all six could reason pro-

portionally using a variety of strategies, but most used a shortened ratio table orportionally using a variety of strategies, but most used a shortened ratio table or

proportions. For example, for the balloon proportions. For example, for the balloon problemproblem, Nadia im, Nadia immediatemediately drew a shortly drew a short

ratio table with money on the top and nratio table with money on the top and number of balloons on tumber of balloons on the bottom. Knowinghe bottom. Knowing

she wanted to find the price for 24 balloons, she divided 24 by 3 to find the scaleshe wanted to find the price for 24 balloons, she divided 24 by 3 to find the scale

factor of 8 and completed the multiplication to get $16 (Figure 5.3a). Brian, for hisfactor of 8 and completed the multiplication to get $16 (Figure 5.3a). Brian, for his

part, began by writing down some calculations that started to not make sense topart, began by writing down some calculations that started to not make sense to

him. At one him. At one point, he exclaimed, “Oh!point, he exclaimed, “Oh!” and drew a shortened ratio table li” and drew a shortened ratio table like Nadiake Nadia

did (Figure did (Figure 5.3b5.3b)). Final. Finallyly, Ar, Arthurthur, a , a studenstudent who had t who had historically historically underperformed inunderperformed in

mathematics, created a short ratio table that resembled a long one with the middlemathematics, created a short ratio table that resembled a long one with the middle

ratios missing (Figure 5.3c). Arthur found the scale factor that brought 3 balloonsratios missing (Figure 5.3c). Arthur found the scale factor that brought 3 balloons

to 24, and then multiplied $2 times the scale factor to create the equivalent ratioto 24, and then multiplied $2 times the scale factor to create the equivalent ratio

24:24:116. Every student also 6. Every student also solved Question 3, the country solved Question 3, the country road problemroad problem, by , by making making aa

ratio table containing each person’s miles and time and scaling up with a 1.5 scaleratio table containing each person’s miles and time and scaling up with a 1.5 scale

factor determining the constant of proportionality by finding the vertical relation-factor determining the constant of proportionality by finding the vertical relation-

ship of 1.5 times greater or scaling down to create a unit rate.ship of 1.5 times greater or scaling down to create a unit rate.

WWe also e also analyzed the analyzed the results of a comresults of a common summative assessment (i.emon summative assessment (i.e., the unit., the unit

test) to dettest) to determine termine the reasoning of he reasoning of the whole class. Each teachthe whole class. Each teacher createer created a summd a summaryary

of students’ solutions for each problem. For example, one problem involved studentsof students’ solutions for each problem. For example, one problem involved students

deciding which recipe, among deciding which recipe, among three, was three, was sweetessweetest when gt when given the amount of iven the amount of blueblueberber--

ries and ries and sugarsugar. Our records . Our records indicate the most common solutions involved comparingindicate the most common solutions involved comparing
tastes by (1) finding common numerators; (2) finding common denominators; andtastes by (1) finding common numerators; (2) finding common denominators; and

FIGURE 5.3.FIGURE 5.3. Students’ solutions to the balloon problem in the post-Students’ solutions to the balloon problem in the post-interview.interview.

((aa)  )  NNaaddiiaa’’s  s  ssoolluuttiioonn ((bb)  )  BBrriiaann’’s  s  ssoolluuttiioonn ((cc)  )  AArrtthhuurr’’s  s  ssoolluuttiioonn
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(3(3) creating un) creating unit ratios, with it ratios, with a 1 ia 1 in either the numerator or denominatorn either the numerator or denominator. The . The mostmost

common error occurred when students concluded incorrectly that the food itemcommon error occurred when students concluded incorrectly that the food item

with twith the bigger number always had the bigger number always had the sweetest taste (i.ehe sweetest taste (i.e., choosing 6 ., choosing 6 cups of blue-cups of blue-

berries berries to 2 to 2 cups of sugar cups of sugar oveover 4 r 4 cups of blueberries to cups of blueberries to 2 cups of 2 cups of sugarsugar)). W. We broughte brought

our analytic summaour analytic summaries to a meeting and compared the results to deries to a meeting and compared the results to determine if termine if therethere

were pattewere patterns rns in students’ solutions. Both sets in students’ solutions. Both sets of data revealed that students acrossof data revealed that students across
the five classrooms the five classrooms were able to solve ratio and proportion problems with gwere able to solve ratio and proportion problems with great sucreat suc--

cess. However, both these data and our daily teacher/research meetings suggestedcess. However, both these data and our daily teacher/research meetings suggested

three major revisions three major revisions for the next cycle of desigfor the next cycle of design research: (1n research: (1) calculational reason-) calculational reason-

ing, (2) structuring ing, (2) structuring a ratio a ratio multiplicamultiplicativelytively, and , and (3(3) ana) analyzing lyzing equivaleequivalent ratios.nt ratios.

Calculational ReasoningCalculational Reasoning

Although students could solve ratio and proportion problems given in a varietyAlthough students could solve ratio and proportion problems given in a variety

of contexts, their reasoning was very procedural. In other words, the ratio tableof contexts, their reasoning was very procedural. In other words, the ratio table

became a procedural device with shaky conceptual understanding underlying thebecame a procedural device with shaky conceptual understanding underlying the

calculations. Wcalculations. We wonderede wondered, in , in retrospect, what studenretrospect, what students ts would say if would say if we asked themwe asked them

what thewhat the ××8 stood for in the balloons problem. In fact, several of us asked students8 stood for in the balloons problem. In fact, several of us asked students

informally after the unit test and learned that theinformally after the unit test and learned that the ××8 unanimously stood for8 unanimously stood for thethe
 number  number you multiplyou multiply by to get up y by to get up to $to $1166..

Students’ calculational orientation to the ratio table, while reasonable, wasStudents’ calculational orientation to the ratio table, while reasonable, was

not the meaning we hoped the inscription would hold for most students. Thomp-not the meaning we hoped the inscription would hold for most students. Thomp-

son, Philipp, Thompson, and Boyd (1994) had convinced us that the teacher andson, Philipp, Thompson, and Boyd (1994) had convinced us that the teacher and

students should hold a conceptual orientation to mathematics, a perspective thatstudents should hold a conceptual orientation to mathematics, a perspective that

mathematics is not just about calculating to obtain correct answers. Rather, math-mathematics is not just about calculating to obtain correct answers. Rather, math-

ematical procedures should have meaning within the context of the problem. Forematical procedures should have meaning within the context of the problem. For

example, we hoped that theexample, we hoped that the ××8 would stand for the number of groups of 3 balloons8 would stand for the number of groups of 3 balloons

and the number of groups of $2 it would take to create a 24 balloons to $16 ratio.and the number of groups of $2 it would take to create a 24 balloons to $16 ratio.

The fact that it did not mean this for most students led us to make our first majorThe fact that it did not mean this for most students led us to make our first major
revision to the instructional sequence.revision to the instructional sequence.

In order to support studenIn order to support students’ interpreting the result of multiplying both units ts’ interpreting the result of multiplying both units inin

the ratio by the same number, we added tasks that focused explicitly on this idea.the ratio by the same number, we added tasks that focused explicitly on this idea.

For example, we would shoFor example, we would show a picture of w a picture of three students’ strategies to the sathree students’ strategies to the same prob-me prob-

lem: one that used a short ratio table, one that drew pictures, and one that wrotelem: one that used a short ratio table, one that drew pictures, and one that wrote

a long ratio table. We asked students to explain what the scale factor in the shorta long ratio table. We asked students to explain what the scale factor in the short

table stood for using the picture and long ratio table solutions. The teachers, fortable stood for using the picture and long ratio table solutions. The teachers, for

their part, also pressed students to explain why they multiplied by the same num-their part, also pressed students to explain why they multiplied by the same num-

ber during discussion. Typical questions that contained contextual press (Reinke,ber during discussion. Typical questions that contained contextual press (Reinke,

Stephan, Ayan, & Casto, submitted for publication) were “Why did you multiplyStephan, Ayan, & Casto, submitted for publication) were “Why did you multiply

both the top and bottom by 6?” “What does thatboth the top and bottom by 6?” “What does that
××

6 stand for in the picture?”6 stand for in the picture?”“What does the“What does the ××6 stand 6 stand for on the for on the long ratio table?” “Why calong ratio table?” “Why can’n’t you just add 15 tot you just add 15 to

the top and 15 to the bottom?”the top and 15 to the bottom?”
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Structuring a Ratio Multiplicatively Structuring a Ratio Multiplicatively 

The second adjustment we made to the learning trajectory involved adding moreThe second adjustment we made to the learning trajectory involved adding more

tasks that emphasized the vertical relationship between ratios on a long or shorttasks that emphasized the vertical relationship between ratios on a long or short

table and helping students relate this constant of proportionality to the unit ratio.table and helping students relate this constant of proportionality to the unit ratio.

In thIn this way, we were atteis way, we were attempting mpting to support students to stto support students to structure a ratio multiplica-ructure a ratio multiplica-

tively. In other words, 3 food bars to 6 aliens is proportional to 18:36 because bothtively. In other words, 3 food bars to 6 aliens is proportional to 18:36 because both

denominators are 2 tdenominators are 2 times larger imes larger than tthan their numeratoheir numerator. Morr. More contextually, there aree contextually, there are

always twice as many aliens than food bars for both quantities. Alternatively, therealways twice as many aliens than food bars for both quantities. Alternatively, there

are always half as are always half as many food bars amany food bars as aliens. Ts aliens. The teachhe teachers asked questions about theers asked questions about the

relatiorelationship betnship between the numeraween the numerator and denominator in tor and denominator in the table as the table as well as twell as the dif-he dif-

ferenference between a ce between a horizontal scahorizontal scale factor and vertical le factor and vertical multipliermultiplier. W. We hoped studentse hoped students

would notice that the vertical multiplier stayed constant throughout a long tablewould notice that the vertical multiplier stayed constant throughout a long table

while the horizontal scale factor changed depending on the target ratio. We alsowhile the horizontal scale factor changed depending on the target ratio. We also

hoped that students would relathoped that students would relate the e the constant vertical multiplier (what we call tconstant vertical multiplier (what we call thehe

constant of proportionality) to the unit ratio 1:2.constant of proportionality) to the unit ratio 1:2.

 Analyzing Equivalent Ratios Analyzing Equivalent Ratios

As students structured ratios multiplicatively, we introduced one more learningAs students structured ratios multiplicatively, we introduced one more learning

goal that was a short extension of the previous one. We posed problems in the daygoal that was a short extension of the previous one. We posed problems in the day

care context again by giving them a variety of ratios from different day care class-care context again by giving them a variety of ratios from different day care class-

rooms (2:16, 4:20, 80:400, 2:10, 8:64, 6:48, 7:35, and 7:56). The students were torooms (2:16, 4:20, 80:400, 2:10, 8:64, 6:48, 7:35, and 7:56). The students were to

determine if the ratio of teachers to students represented a toddler classroom (1:8)determine if the ratio of teachers to students represented a toddler classroom (1:8)

or an infant classroom (1:5). We expected students to use flexible strategies basedor an infant classroom (1:5). We expected students to use flexible strategies based

on their diverse ways of structuring ratios to thion their diverse ways of structuring ratios to this point. Some students might redus point. Some students might reducece

each ratio to a unit ratio to determine the type of classroom while others may sim-each ratio to a unit ratio to determine the type of classroom while others may sim-

ply see that 16, for example, is 8 times as big as 2, so anything whose denominatorply see that 16, for example, is 8 times as big as 2, so anything whose denominator

is 8 tis 8 times as big as imes as big as its numeraits numerator is a toddler room. Some studentor is a toddler room. Some students might just assumets might just assume
that any denominator that is a factor of 5 is a toddler room. All of these strategiesthat any denominator that is a factor of 5 is a toddler room. All of these strategies

would allow teachers an opportunity to revisit what the vertical multiplier meanswould allow teachers an opportunity to revisit what the vertical multiplier means

and how it can be used to determine equivalent ratios/proportional relationships.and how it can be used to determine equivalent ratios/proportional relationships.

Stable Instruction Learning TheoryStable Instruction Learning Theory

Recall that one of the main products of several cycles of C-DBR is an instructionRecall that one of the main products of several cycles of C-DBR is an instruction

learning theory that can be adapted by teachers in other social contexts. The ratiolearning theory that can be adapted by teachers in other social contexts. The ratio

and proportion instruction theory that resulted from 4 years of design experimentsand proportion instruction theory that resulted from 4 years of design experiments

is sumis summarizmarized by Ted by Table 5.2. The three revisions able 5.2. The three revisions that resulted from the ithat resulted from the implememplementa-nta-tion and analysis of several different classroom sites are highlighted and bolded intion and analysis of several different classroom sites are highlighted and bolded in

the table.the table.
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The stable learning trajectory, coupled with the proposed instructionalThe stable learning trajectory, coupled with the proposed instructional

sequensequence, constitute ce, constitute thethe instruction theory for ratio and instruction theory for ratio and proportion.proportion. As can be  As can be seen inseen in

the table, an instruction theory is not equivalent to only the instructional materialsthe table, an instruction theory is not equivalent to only the instructional materials

that are to bthat are to be used ie used in a classroom. Gn a classroom. Graveravemeijemeijer et al. (2003) argued that there is r et al. (2003) argued that there is nono

reason to expect that the materials themselves should reproduce the same resultsreason to expect that the materials themselves should reproduce the same results

in other teachersin other teachers’ classrooms; they a’ classrooms; they are not a recipe that care not a recipe that can be n be followfollowed to produceed to produce
a homogeneous product. The reason for this discrepancy is that classroom culturesa homogeneous product. The reason for this discrepancy is that classroom cultures

are diverse in their students, reasoning, and experiences. Rather, it is the instruc-are diverse in their students, reasoning, and experiences. Rather, it is the instruc-

tion theory, that is, the materials, potential learning goals, discourse, and tools,tion theory, that is, the materials, potential learning goals, discourse, and tools,

that are generalizable, and it is the responsibility of teachers to adapt the materials,that are generalizable, and it is the responsibility of teachers to adapt the materials,

forming tforming their own hypothetical learning heir own hypothetical learning trajectorytrajectory, for his or her particular context., for his or her particular context.

When creating an HLT for their own classroom, teachers should consider (1) howWhen creating an HLT for their own classroom, teachers should consider (1) how

students may reason with the tools and inscriptions, (2) how this reasoning relatesstudents may reason with the tools and inscriptions, (2) how this reasoning relates

to their previous activity, and (3) how the learning goals and students’ conceptualto their previous activity, and (3) how the learning goals and students’ conceptual

reasoning relate to the tools and inscriptions. In this way, the teachers may alterreasoning relate to the tools and inscriptions. In this way, the teachers may alter

some of the activities as they enact the instruction theory to better support theirsome of the activities as they enact the instruction theory to better support their

students.students.

ConclusionConclusion

In thiIn this chapters chapter, I have described the process of , I have described the process of enacting the thenacting the three phases of a C-DBRree phases of a C-DBR

projecproject. At the t. At the macro levemacro level, the desigl, the designers/tners/teacheeachers engaged in rs engaged in cycles of C-DBR as acycles of C-DBR as a

way to understand how their proposed learning trajectory was actualized in socialway to understand how their proposed learning trajectory was actualized in social

context. After multiple cycles of C-DBR, a stable instruction theory for the math-context. After multiple cycles of C-DBR, a stable instruction theory for the math-

ematical concept resulted and was ready to be adapted to other classrooms. Theematical concept resulted and was ready to be adapted to other classrooms. The

ratio and proportion instruction theory haratio and proportion instruction theory has been adapted by at leass been adapted by at least a dozen middlet a dozen middle

school teacheschool teachers wrs with whom I have worked and is ith whom I have worked and is currently listed on a currently listed on a public websitpublic websitee

developed for North Carolina mathematics teachers (developed for North Carolina mathematics teachers (www.nc2ml.org www.nc2ml.org ). In terms of). In terms of
adaptation, one teacher from Turkey has adapted it for her students, and a formaladaptation, one teacher from Turkey has adapted it for her students, and a formal

analysis is being conducted to document the learning of the students as well asanalysis is being conducted to document the learning of the students as well as

the ways in which the instruction theory was changed as a consequence of beingthe ways in which the instruction theory was changed as a consequence of being

utilized in another country. For example, the teacher did not think that aliens andutilized in another country. For example, the teacher did not think that aliens and

food bars would be a context that connected with her students, so she changed itfood bars would be a context that connected with her students, so she changed it

to fish and food pellets. She also added a new learning goal that supports students’to fish and food pellets. She also added a new learning goal that supports students’

reasoning reasoning with with ratios qualitativelyratios qualitatively, not , not just quantitativejust quantitativelyly. Such adaptations . Such adaptations do notdo not

mean that the instruction theory was flawed, but rather that it is dynamic andmean that the instruction theory was flawed, but rather that it is dynamic and

adaptabladaptable to e to states or countries states or countries where mathemawhere mathematical tical standards for K–12 may difstandards for K–12 may differfer..

The power of the instruction theory is that it documents the rationale, expectedThe power of the instruction theory is that it documents the rationale, expected

learning, and possible support so that adaptations can be made more easily.learning, and possible support so that adaptations can be made more easily.One unexpected outcome of conducting C-DBR with my teacher colleaguesOne unexpected outcome of conducting C-DBR with my teacher colleagues

was that they traveled with me to numerous conferences to disseminate findingswas that they traveled with me to numerous conferences to disseminate findings
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from our work. Sean commented to me at the time that he was not really inter-from our work. Sean commented to me at the time that he was not really inter-

ested in research because, in his view, it was not useful for teaching. His impres-ested in research because, in his view, it was not useful for teaching. His impres-

sion of educational research was that it was full of t-tests and ANOVAs that toldsion of educational research was that it was full of t-tests and ANOVAs that told

him some intervention worked, but he did not envision a way to integrate it intohim some intervention worked, but he did not envision a way to integrate it into

his practice. Both Sean and Jenny revealed that being included as a contributinghis practice. Both Sean and Jenny revealed that being included as a contributing

member of a Cmember of a C-DBR team helped them see how our research im-DBR team helped them see how our research immediatelmediately impactedy impacted
their classroom practice as well as their students’ learning. To this day, Sean con-their classroom practice as well as their students’ learning. To this day, Sean con-

tinues to read research, searchtinues to read research, searches for learnies for learning trajectories in textbook materialng trajectories in textbook materials, ands, and

analyzes the diversity of student reasoning for revisions to instruction, and Jennyanalyzes the diversity of student reasoning for revisions to instruction, and Jenny

became a mathematics coach for her district. Future research might focus on thebecame a mathematics coach for her district. Future research might focus on the

role that engaging role that engaging in Cin C-DBR plays in teachers-DBR plays in teachers’ feelings ’ feelings of empowermenof empowerment as t as teachteacherer--

researchers as well as what residue remains with teachers after a design researcherresearchers as well as what residue remains with teachers after a design researcher

has left the school setting.has left the school setting.
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The recent reading results of the National Assessment of Educational ProgressThe recent reading results of the National Assessment of Educational Progress

(NAEP; McFarland et al., 2017) found an unchanged performance among middle(NAEP; McFarland et al., 2017) found an unchanged performance among middle

and high and high school studenschool students. Despite policy changes ts. Despite policy changes on literacy acquisition, standards,on literacy acquisition, standards,

and instruction (see Common Core State Standards [CCSS; National Governorsand instruction (see Common Core State Standards [CCSS; National Governors

Association Center for Best Practices & Council of Chief State School Officers,Association Center for Best Practices & Council of Chief State School Officers,

2010]; Every Student Succeeds Act [ESSA]), underperformance persists. The2010]; Every Student Succeeds Act [ESSA]), underperformance persists. The

results of students’ writing performance on NAEP have not yet been released, butresults of students’ writing performance on NAEP have not yet been released, but

there is a concern that they may mirror the results in reading, confirming a repli-there is a concern that they may mirror the results in reading, confirming a repli-

cable underperformance among cable underperformance among U.S. studenU.S. students (ts (National Center for EducaNational Center for Education Sta-tion Sta-

tistics, tistics, 2020117)7). I. Internationallynternationally, t, the Progrhe Programme amme for International for International StudenStudent At Assessmentssessment

(OECD, 2019) showed that U.S. students performed above the average (U.S. aver-(OECD, 2019) showed that U.S. students performed above the average (U.S. aver-
age score 505) of the Organisation for Economic Co-age score 505) of the Organisation for Economic Co-operation and Developmentoperation and Development

(OECD(OECD; average score 497; average score 497)), but there has not been a , but there has not been a statistically sigstatistically signifnificant changeicant change

in performance since 2000.in performance since 2000.

To make progress in literacy achievement within the United States, there isTo make progress in literacy achievement within the United States, there is

a need to redouble efforts to apply evidence-a need to redouble efforts to apply evidence-based methodologies. Research hasbased methodologies. Research has

indeed provided a raindeed provided a range of nge of evidenceevidence--based practices for reading and writing ibased practices for reading and writing instruc-nstruc-

tion (e.g., Shanahan, 2016), but these practices are not widely used in schoolstion (e.g., Shanahan, 2016), but these practices are not widely used in schools

(Dockrell, Marshall, (Dockrell, Marshall, & Wyse, 201& Wyse, 2016; G6; Gillespie, Grillespie, Graham, Kaham, Kiuhara, & iuhara, & Hebert, 201Hebert, 2014)4)..

The research–The research–practice gap is a substantial problem. In this practice gap is a substantial problem. In this problem spaceproblem space, the use of, the use of

design-design-based research (DBR) allows the closer examination of contexts, practices,based research (DBR) allows the closer examination of contexts, practices,

and development of approaches that can be later tested for their efficacy as appro-and development of approaches that can be later tested for their efficacy as appro-priate. DBR has the potential to contribute to improved application of effectivepriate. DBR has the potential to contribute to improved application of effective

practices because of its focus on examining and improving instructional practicespractices because of its focus on examining and improving instructional practices

CHAPTER 6CHAPTER 6

Curriculum Development of ReadingCurriculum Development of Reading
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in authentic settings. In this chapter, we will report our work with middle schoolin authentic settings. In this chapter, we will report our work with middle school

    

students on the design and modification of writing and reading processes usingstudents on the design and modification of writing and reading processes using

genre-based strategy instruction.genre-based strategy instruction.

What Works in Secondary EducationWhat Works in Secondary Education

Despite the often circulated opinion that writing instruction methods do not haveDespite the often circulated opinion that writing instruction methods do not have

adequate research support, there is plenty of research conducted with elementaryadequate research support, there is plenty of research conducted with elementary

and secondary and secondary learners on evidence-learners on evidence-based practices. Those practices can based practices. Those practices can be locatedbe located

in the practice guides that the Institute of Education Sciences has shared (in the practice guides that the Institute of Education Sciences has shared (www.www.
ies.govies.gov)). Based . Based on Grahaon Graham et al. m et al. (20(20116)6), for example, wr, for example, writing iting instruction iinstruction in the n the sec-sec-

ondary classrooms should (1) explicitly teach appropriate writing strategies usingondary classrooms should (1) explicitly teach appropriate writing strategies using

a model–a model–practice–practice–reflect instructional cycle; (2) integrate writing and reading toreflect instructional cycle; (2) integrate writing and reading to

emphasize key writing features, and (3emphasize key writing features, and (3) use assessments of student writing to in) use assessments of student writing to informform

instruction and feedback to students. According to those guidelines and relevantinstruction and feedback to students. According to those guidelines and relevant

research, writing instruction should first support students’ understanding aboutresearch, writing instruction should first support students’ understanding about

the audience, writing purpose, and writing process and explicitly teach studentsthe audience, writing purpose, and writing process and explicitly teach students

how to set goals and navigate the writing process to complete those goals. Strate-how to set goals and navigate the writing process to complete those goals. Strate-

gies need to be modeled and practiced with feedback, and learners should be sup-gies need to be modeled and practiced with feedback, and learners should be sup-

ported in reflecting on their use of strategies, on their writing, and on their peers’ported in reflecting on their use of strategies, on their writing, and on their peers’

writing. Second, writing and reading should not be viewed as separate entities,writing. Second, writing and reading should not be viewed as separate entities,

but instruction should support both and connections between them. Furthermore,but instruction should support both and connections between them. Furthermore,

instruction should incorporate the use of instruction should incorporate the use of exempexemplars or mentor texts to hlars or mentor texts to highlight theighlight the

text features and better understand them for their own writing. Finally, formativetext features and better understand them for their own writing. Finally, formative

assessment can support the identification of specific instructional needs in order toassessment can support the identification of specific instructional needs in order to

effectiveeffectively design ly design instrinstruction and monitor studentsuction and monitor students’ progress. O’ progress. Overall, these recom-verall, these recom-

mendamendations address tions address instruction, pedagoginstruction, pedagogyy, and , and assessment.assessment.

ArgumentationArgumentation

 Argumentation Argumentation is a common academic type of writing that is challenging for learn- is a common academic type of writing that is challenging for learn-

ers (Knudson, 1992; Kuhn, Shaw, & Felton, 1997; Midgette, Haria, & MacArthur,ers (Knudson, 1992; Kuhn, Shaw, & Felton, 1997; Midgette, Haria, & MacArthur,

2008; Newell, Bloome, Kim, & Gof, 2019; Voss & Van Dyke, 2001). Its challenge2008; Newell, Bloome, Kim, & Gof, 2019; Voss & Van Dyke, 2001). Its challenge

lies in its dialogic nature, learners’ lack of an accurate schema about the genre andlies in its dialogic nature, learners’ lack of an accurate schema about the genre and

its requirements, learners’ difficulty developing and including convincing reasons,its requirements, learners’ difficulty developing and including convincing reasons,

and their challenge to effectively address and rebut the opposing position. Argu-and their challenge to effectively address and rebut the opposing position. Argu-

mentamentation is diation is dialogic in nature (Ferretti & logic in nature (Ferretti & Fan, 20Fan, 20116) and requires critical thi6) and requires critical thinkingnking

and judgment of ideas (and judgment of ideas (WWalton, 1989alton, 1989)). Students may f. Students may find it chalind it challenging lenging to respondto respond

to an opposing position and may weaken it; they may favor specific ideas and sup-to an opposing position and may weaken it; they may favor specific ideas and sup-

port a specific view without being able to develop an opposing position or respondport a specific view without being able to develop an opposing position or respondto one (Kuhn & Udell, 2007).to one (Kuhn & Udell, 2007).

The Common Core standards emphasize instruction to address persuasionThe Common Core standards emphasize instruction to address persuasion
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The Common Core standards emphasize instruction to address persuasionThe Common Core standards emphasize instruction to address persuasion

and argumentation (National Governors Association Center for Best Practicesand argumentation (National Governors Association Center for Best Practices

    

& Council of Chief State School Officers, 2010). Across kindergarten to grade& Council of Chief State School Officers, 2010). Across kindergarten to grade

6, students should be able to provide a clear position, reasons with evidentiary6, students should be able to provide a clear position, reasons with evidentiary

support (drawn from their knowledge and readings), and a closure. After grade 6,support (drawn from their knowledge and readings), and a closure. After grade 6,

they should be able to address the opposing position, arguing that their position isthey should be able to address the opposing position, arguing that their position is

stronger. Across middle school grades, students are expected to write papers thatstronger. Across middle school grades, students are expected to write papers that

present their claim, present their claim, that are that are clearclear, and , and that include accurathat include accurate evidence. Students arete evidence. Students are
expected to write arguments in expected to write arguments in response to readings and aresponse to readings and also partlso participaticipate in convere in conver--

sations in which they present their poisations in which they present their points and support them wnts and support them with evidence. Oveith evidence. Overall,rall,

there is an expected synchrony between reading, writing, speaking, and listeningthere is an expected synchrony between reading, writing, speaking, and listening

for students to function as critical readers, writers, and thinkers.for students to function as critical readers, writers, and thinkers.

Instructional Approaches: Strategy InstructionInstructional Approaches: Strategy Instruction

Several approaSeveral approaches support argumentativches support argumentative wre writing thiting that draw from social at draw from social and cogni-and cogni-

tive theories tive theories (fo(for a r a reviewreview, see , see Ferretti & GFerretti & Graham, 2019raham, 2019)). A . A cognitive approach thatcognitive approach that

has led to positive changes on writing quality ishas led to positive changes on writing quality is strstrategy ategy instructioninstruction (Graham, 2006; (Graham, 2006;

Graham, HarGraham, Harris, & ris, & Chambers, 201Chambers, 2016)6). Strategy in. Strategy instruction addresses both cognstruction addresses both cognitiveitive

and metacognitive strategies, their explicit and systematic instruction, and theirand metacognitive strategies, their explicit and systematic instruction, and their

gradual application through systematic scaffolds provided by the teacher. In gen-gradual application through systematic scaffolds provided by the teacher. In gen-

eral, strategy instruction responds to three questions: (1) what strategies to teach,eral, strategy instruction responds to three questions: (1) what strategies to teach,

(2) how to teach them, and (3) how to support their independent use (MacArthur,(2) how to teach them, and (3) how to support their independent use (MacArthur,

2011; Philippakos, MacArthur, & Coker, 2015).2011; Philippakos, MacArthur, & Coker, 2015).

Decisions aboutDecisions about what strategies to teachwhat strategies to teach  are based on extensive research on  are based on extensive research on

the cognitive processes of proficient writers. The work of Hayes (1996), Hayes andthe cognitive processes of proficient writers. The work of Hayes (1996), Hayes and

Flower (1980), Bereiter and Scardamalia (1987), and McCutchen (2006) revealedFlower (1980), Bereiter and Scardamalia (1987), and McCutchen (2006) revealed

the complex strategies used by experienced writers for planning and revision.the complex strategies used by experienced writers for planning and revision. HowHow
to teachto teach is guided by research on pedagogical approaches that help students master is guided by research on pedagogical approaches that help students master

strategies. Specifically, in strategy instruction, teachers model by using live think-strategies. Specifically, in strategy instruction, teachers model by using live think-

alouds that demonstrate how to complete challenging tasks and how to overcomealouds that demonstrate how to complete challenging tasks and how to overcome
anticipated challenges. Modeling is followed by collaborative practice in whichanticipated challenges. Modeling is followed by collaborative practice in which

teachteachers and ers and students practice togetherstudents practice together, but teachers scaffold a, but teachers scaffold and guide tnd guide the appro-he appro-

priate application of taught strategies. Through this priate application of taught strategies. Through this gradual release of responsibilgradual release of responsibility,ity,

students observe the teacher model how to use the strategies, explain in their ownstudents observe the teacher model how to use the strategies, explain in their own

words why to use them, and words why to use them, and work to memorize them bwork to memorize them beforefore they proceed to e they proceed to guidedguided

practice. In guided practice, teachepractice. In guided practice, teachers support students as rs support students as needed through individualneeded through individual

conferences or small-group instruction. Finally, the question aboutconferences or small-group instruction. Finally, the question about how to supporthow to support  
independence is answered with explicit instruction on self-independence is answered with explicit instruction on self-regulation strategies toregulation strategies to

identify goals, identify goals, select stratselect strategies for managiegies for managing factors such as time and space of work,ng factors such as time and space of work,

monitor progress toward goals and strategy use, and reflect on strategy use andmonitor progress toward goals and strategy use, and reflect on strategy use and

writing progress. Teachers model and apply this process of self-writing progress. Teachers model and apply this process of self-regulation through-regulation through-out the writing tasks and support students to break goals into smaller, manageableout the writing tasks and support students to break goals into smaller, manageable

ones, monitor their progress, and cumulatively expand their goals, and repertoireones, monitor their progress, and cumulatively expand their goals, and repertoire
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ones, monitor their progress, and cumulatively expand their goals, and repertoireones, monitor their progress, and cumulatively expand their goals, and repertoire

of strategies.of strategies.

    

In this current work, we provided instruction on genre-based strategy instruc-In this current work, we provided instruction on genre-based strategy instruc-

tion that coordinates theories and approaches while it connects critical reading,tion that coordinates theories and approaches while it connects critical reading,

writing, and thinking.writing, and thinking.

Genre-Based Strategy InstructionGenre-Based Strategy Instruction

Genre-based strategy instructionGenre-based strategy instruction  draws from several theories and instructionally  draws from several theories and instructionally

sound methodologies. The instructional components draw from an effective modelsound methodologies. The instructional components draw from an effective model

of strategy instruction with self-of strategy instruction with self-regulation, the regulation, the self-self-regulated strategy developmentregulated strategy development

(SRSD(SRSD) model (Harr) model (Harris & Gis & Graham, 1999raham, 1999, 2009), 2009). Thi. This model has been studied acrosss model has been studied across

many grades many grades and contexts, and haand contexts, and has been s been found to positively improve studenfound to positively improve students’ wrts’ writit--

ing performance as well as their motivation to write (Graham, 2006; Graham eting performance as well as their motivation to write (Graham, 2006; Graham et

al., 2016; Graham, Harris, & Santangelo, 2015; Graham, McKeown, Kiuhara, &al., 2016; Graham, Harris, & Santangelo, 2015; Graham, McKeown, Kiuhara, &

Harris, 2012). SRSD includes specific instructional stages that address activationHarris, 2012). SRSD includes specific instructional stages that address activation

of background knowledge, teacher modeling, guided practice, and independentof background knowledge, teacher modeling, guided practice, and independent

applicationapplication. Most . Most importantly, SRSD iimportantly, SRSD incluncludes self-des self-regulation strategies for regulation strategies for goal set-goal set-

ting, task management, self-ting, task management, self-evaluation, and maintenance of motivation. Strategyevaluation, and maintenance of motivation. Strategy

instruction combined with self-instruction combined with self-regulation leads to higher gains in writing qualityregulation leads to higher gains in writing quality

(Graham, McKeown, et al., 201(Graham, McKeown, et al., 2015; Harri5; Harris & Gs & Graham, 200raham, 2009)9). In t. In the current projeche current project,t,

self-self-regulation strategies are embedded across writing and reading tasks.regulation strategies are embedded across writing and reading tasks.

Instructional components in this project, Developing Strategic Writers, alsoInstructional components in this project, Developing Strategic Writers, also

draw from tdraw from the work of Englert ahe work of Englert and colleagues (1nd colleagues (1991991) on ) on cognitive strategy cognitive strategy instruc-instruc-

tion in writing (CSIW); they were the first to integrate text structure, or genretion in writing (CSIW); they were the first to integrate text structure, or genre

elemeelements, into plannints, into planning and revising ng and revising strategies. In CSIWstrategies. In CSIW, planni, planning strategies beganng strategies began

with rhetorical analysis of the writing assignment to select an appropriate textwith rhetorical analysis of the writing assignment to select an appropriate text

structure or genre; tstructure or genre; then genre elements were used to hen genre elements were used to generagenerate and organte and organize ize contencontentt

using graphic organizers. Revision in CSIW was based on evaluation criteria spe-using graphic organizers. Revision in CSIW was based on evaluation criteria spe-

cific to those genres. In the current project, we extended the use of genre featurescific to those genres. In the current project, we extended the use of genre features

to support reading comprehension as well as planning and revising.to support reading comprehension as well as planning and revising.
Furthermore, the instructional components draw on work on genre-based lit-Furthermore, the instructional components draw on work on genre-based lit-

eracy pedagogy (eracy pedagogy (Martin Martin & Rose, & Rose, 20201212; Rose, ; Rose, 2020116)6). Genre i. Genre incluncludes more than des more than texttext

structure and a focus on the organization of a type of writing (Martin & Rose,structure and a focus on the organization of a type of writing (Martin & Rose,

2012). In Developing Strategic Writers, genre refers to discourse as it relates to2012). In Developing Strategic Writers, genre refers to discourse as it relates to

text structure and linguistic and syntactic characteristics that characterize the dis-text structure and linguistic and syntactic characteristics that characterize the dis-

course. Thus, genres are text forms course. Thus, genres are text forms devdeveloped to meet particular social pureloped to meet particular social purposes andposes and

communicate with readers. As a result, there are multiple genres withicommunicate with readers. As a result, there are multiple genres within the generaln the general

categories of narrative, argumentative, and informative texts. Genre includes thecategories of narrative, argumentative, and informative texts. Genre includes the

linguilinguistic features of text in addition to the organizational elemenstic features of text in addition to the organizational elements of text strts of text structureucture

(McCutchen, 1986, 2006). In the current project, instruction begins with explicit(McCutchen, 1986, 2006). In the current project, instruction begins with explicit

explanations about the writing purposes, discussion of the specific writing purposeexplanations about the writing purposes, discussion of the specific writing purposethat will that will be the basis of ibe the basis of instruction and elemenstruction and elements of the targeted genrents of the targeted genre; text analysis; text analysis

follows in which learners deconstruct a text, and examine its language features andfollows in which learners deconstruct a text, and examine its language features and
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follows in which learners deconstruct a text, and examine its language features andfollows in which learners deconstruct a text, and examine its language features and

specific text and genre characteristics (e.g., the use of an opposing position and aspecific text and genre characteristics (e.g., the use of an opposing position and a

    

rebuttal). Instruction introduces genre and linguistic features through the use ofrebuttal). Instruction introduces genre and linguistic features through the use of

mentomentor texts, r texts, model studenmodel student texts, t texts, and sentence frames.and sentence frames.

Critical reading is incorporated in the instructional sequence to support theCritical reading is incorporated in the instructional sequence to support the

development of self-development of self-evaluation. An emphasis is placed on evaluation and on theevaluation. An emphasis is placed on evaluation and on the

role of critical reading using genre-role of critical reading using genre-specific evaluation criteria for revision that con-specific evaluation criteria for revision that con-

nect with the elements of the genre and the planning elements. Before studentsnect with the elements of the genre and the planning elements. Before students
plan and write their own papers, they learn genre-plan and write their own papers, they learn genre-specific evaluation criteria andspecific evaluation criteria and

apply them collaboratively to evaluate both good and weak examples of writingapply them collaboratively to evaluate both good and weak examples of writing

by unknown students. Also, prior to peer review, teachers model how to evalu-by unknown students. Also, prior to peer review, teachers model how to evalu-

ate using genre-ate using genre-specific criteria and other linguistic features, and students practicespecific criteria and other linguistic features, and students practice

with partners evaluating the work of unknown others before they self-with partners evaluating the work of unknown others before they self-evaluate andevaluate and

peer-peer-review their papers. Several studies have found that teaching genre-review their papers. Several studies have found that teaching genre-specificspecific

evaluation criteria has a positive impact on revision and writing (for a review, seeevaluation criteria has a positive impact on revision and writing (for a review, see

MacArthurMacArthur, 201, 20111; MacArthur, Graham, & ; MacArthur, Graham, & HarriHarris, 200s, 2004)4). In . In our own experour own experimentalimental

work with fourth and work with fourth and fiffifth gth graders (Philippakos & raders (Philippakos & MacArthurMacArthur, 201, 2016)6), students who, students who

learned genre-learned genre-specific criteria and applied them to give feedback on papers writtenspecific criteria and applied them to give feedback on papers written

by unknown peers improved the quality of their own revised essays.by unknown peers improved the quality of their own revised essays.

Instructional research also supports reading and wInstructional research also supports reading and writing conriting connections. Researcnections. Researchh

on reading and wron reading and writing connections has iting connections has found that the two are connected on prag-found that the two are connected on prag-

matic, cognitive, and procedural levels (Shanahan, 1984; Tierney & Shanahan,matic, cognitive, and procedural levels (Shanahan, 1984; Tierney & Shanahan,

1991). Both are used for communication purposes and are reciprocal as writers are1991). Both are used for communication purposes and are reciprocal as writers are

authors who write for readers, and readers process the work of authors. Also, theyauthors who write for readers, and readers process the work of authors. Also, they

share common cognitive processes and knowledge, such as knowledge of pragmat-share common cognitive processes and knowledge, such as knowledge of pragmat-

ics, text attributes, domain knowledge, and procedural knowledge (Fitzgerald &ics, text attributes, domain knowledge, and procedural knowledge (Fitzgerald &

Shanahan, 2000; Shanahan, 2006, 2009, 2016, 2018). Proficient readers use knowl-Shanahan, 2000; Shanahan, 2006, 2009, 2016, 2018). Proficient readers use knowl-

edge of genre to extract the gist of text information and to respond with their ownedge of genre to extract the gist of text information and to respond with their own

perspectives. As a writing strategy, summarization as well as note taking supportsperspectives. As a writing strategy, summarization as well as note taking supports

reading comprehension (Graham & Hiebert, 2010). In the current project, genre-reading comprehension (Graham & Hiebert, 2010). In the current project, genre-

based strategies were used both to take notes and comprehend information frombased strategies were used both to take notes and comprehend information from
reading and then to write about that information by consulting those notes.reading and then to write about that information by consulting those notes.

This genre-based approach to writing coincides with the recommendationsThis genre-based approach to writing coincides with the recommendations

provided by Graham et al. (2016) on writing instruction for secondary learners.provided by Graham et al. (2016) on writing instruction for secondary learners.

Specifically, it has a strong emphasis Specifically, it has a strong emphasis on genre as thion genre as this relates to purposes, audiens relates to purposes, audiences,ces,

and discourse. Also, it provides explicit and systematic instruction on the writingand discourse. Also, it provides explicit and systematic instruction on the writing

process but also develops a predictable relationship between planning and revisionprocess but also develops a predictable relationship between planning and revision

on the basis on the basis of text structure. It promotes instruction that supports a gof text structure. It promotes instruction that supports a gradual releradual releasease

of responsibilof responsibility and ity and promotpromotes evaluation for self-es evaluation for self-reflection.reflection.

Using this instructional approach, we developed lessons on the genres ofUsing this instructional approach, we developed lessons on the genres of

opinion, procedural, story, report writing for grades K–2 (e.g., Philippakos &opinion, procedural, story, report writing for grades K–2 (e.g., Philippakos &

MacArthur, 2020; Traga Philippakos, 2019; Traga Philippakos & MacArthur, 2020;MacArthur, 2020; Traga Philippakos, 2019; Traga Philippakos & MacArthur, 2020;TTraga Philraga Philippakos, MacArthur, & Munsell, ippakos, MacArthur, & Munsell, 20201818) and ) and compare–compare–contrast, story, andcontrast, story, and

opinion writing in grades 3–5 (Philippakos & MacArthur 2016; Philippakos et alopinion writing in grades 3–5 (Philippakos & MacArthur 2016; Philippakos et al
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opinion writing in grades 3 5 (Philippakos & MacArthur, 2016; Philippakos et al.,opinion writing in grades 3 5 (Philippakos & MacArthur, 2016; Philippakos et al.,

202015; T15; Traga Philraga Philippakos, 2020a)ippakos, 2020a). In . In the meantime, the meantime, we also we also workworked with ed with schools toschools to

    

examine the examine the obstacles teacobstacles teachers faced in thers faced in the implementahe implementation of genre-based strategytion of genre-based strategy

instrinstruction and the pedagogical uction and the pedagogical and content knowland content knowledge needs teachers had (Tedge needs teachers had (Tragaraga

Philippakos, 2020a)Philippakos, 2020a). Th. This iis information was used nformation was used to design to design professional devprofessional developmeelopmentnt

(PD) practices and a model for PD (see Chapter 11, this volume) (Traga Philippa-(PD) practices and a model for PD (see Chapter 11, this volume) (Traga Philippa-

kos, kos, 2020b)2020b)..

Current DBR Work: Purposes and Current DBR Work: Purposes and RationaleRationale

Historically, in our work on genre-based strategy inHistorically, in our work on genre-based strategy instruction, DBR has been a struction, DBR has been a workwork--

ing methodology for the development of instructional procedures and PD prac-ing methodology for the development of instructional procedures and PD prac-

tices across the K–5 Developing Strategic Writers curricula. This current worktices across the K–5 Developing Strategic Writers curricula. This current work

with middle grades arose naturally from our prior work with elementary schools.with middle grades arose naturally from our prior work with elementary schools.

Teachers and principals of middle schools contacted us asking for instructionalTeachers and principals of middle schools contacted us asking for instructional

suggestions that addressed genre-based pedagogy. They shared that students whosuggestions that addressed genre-based pedagogy. They shared that students who

attended schools that had taught using this approach were better prepared in theattended schools that had taught using this approach were better prepared in the

sixth grade. Furthermore, districts that had committed to a K–5 genre-based strat-sixth grade. Furthermore, districts that had committed to a K–5 genre-based strat-

egy iegy instruction requested continuinstruction requested continuity for tty for their curriculum, for studentsheir curriculum, for students’ in’ instructionalstructional

performance, and for teachers’ confidence and professional growth. Consideringperformance, and for teachers’ confidence and professional growth. Considering

that our goal was to expand the work from K–5 and examine its application in thethat our goal was to expand the work from K–5 and examine its application in the

middle grades, we initiated a research collaboration with two middle school sitesmiddle grades, we initiated a research collaboration with two middle school sites

that included students from K–5 elementary schools that had applied the Devel-that included students from K–5 elementary schools that had applied the Devel-

oping Strategic Writers curriculum. The following research questions guided thisoping Strategic Writers curriculum. The following research questions guided this

current project:current project:

•• Is the strategy for teaching strategies applicable in grades 6–8?Is the strategy for teaching strategies applicable in grades 6–8?

•• What revisions are needed based on teachers’ feedback and on students’ per-What revisions are needed based on teachers’ feedback and on students’ per-

formance?formance?

MethodsMethods

Participants and SettingParticipants and Setting

Participants in this work were the social studies, science, and English languageParticipants in this work were the social studies, science, and English language

arts (ELA) teachers across two middle schools (arts (ELA) teachers across two middle schools ( n  n ==  32) (Traga Philippakos &  32) (Traga Philippakos &

MacArthur, in press) and their students as well as the school principals. Both sitesMacArthur, in press) and their students as well as the school principals. Both sites

were located in a rural section of the southern United States, and one of them waswere located in a rural section of the southern United States, and one of them was

a Title I school.a Title I school.

Instructional Process: WritingInstructional Process: Writing

The instructional process and components are based on strategy instructionThe instructional process and components are based on strategy instruction
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The instructional process and components are based on strategy instructionThe instructional process and components are based on strategy instruction

((Graham, 20Graham, 2006; Gra06; Graham & ham & PePerin, 20rin, 200707; MacArthur, Philippakos, & Ianetta, 2015; MacArthur, Philippakos, & Ianetta, 2015;;

    

TTraga Phiraga Philippalippakos, 201kos, 2019)9). Drawi. Drawing from tng from the work with K–5 students (he work with K–5 students (Philippakos &Philippakos &

MacArthurMacArthur, 201, 2019; Philippakos 9; Philippakos et al., 2015et al., 2015) and ) and postsecondary postsecondary learners (learners (MacArthurMacArthur

et al., 2015et al., 2015)), an , an instructional instructional sequensequence calce calledled Strategy for Teaching StrategiesStrategy for Teaching Strategies (STS) (STS)

was applied:was applied:

  •• Explanation of the writing purposes:Explanation of the writing purposes: Teachers explain that writing involves Teachers explain that writing involves
three purthree purposes: to poses: to persuadepersuade, i, inform, and nform, and enteentertain rtain or convey experience. Tor convey experience. Teacheeachersrs

explain to students that every time they read an assignment, they need to carefullyexplain to students that every time they read an assignment, they need to carefully

consider whatconsider what F Form they are asked to produce, what theorm they are asked to produce, what the TTopic is, who theopic is, who the AAudi-udi-

ence would be, who theence would be, who the AAuthor is and whether students write from a specific pointuthor is and whether students write from a specific point

of view (i.e.of view (i.e., assume the persona of , assume the persona of someone elsesomeone else)), and fi, and finally what the wrnally what the writingiting PPurur--

pose is pose is (FTAAP)(FTAAP). For the latter. For the latter, students are asked to imagine the w, students are asked to imagine the writing riting purposespurposes

as represented in a pie, with the difas represented in a pie, with the differeferent purposes each takinnt purposes each taking a piece (Philippakos,g a piece (Philippakos,

2012018)8). This . This process of completing a careful reading and analysis process of completing a careful reading and analysis of an assigof an assignment isnment is

called acalled a rhetorical task analysisrhetorical task analysis..

  •• Explanation of the genre and its purpose:Explanation of the genre and its purpose: Teachers explain that within each Teachers explain that within each

of the pieces of the purposes pie, there are several genres representing types ofof the pieces of the purposes pie, there are several genres representing types of
writing. Teachers discuss with students the specific genre they will be working inwriting. Teachers discuss with students the specific genre they will be working in

and develop through discussion needed background knowledge. In addition, theyand develop through discussion needed background knowledge. In addition, they

address miaddress misconceptions that stsconceptions that studenudents ts may have (e.may have (e.g., the perception of g., the perception of argumenta-argumenta-

tion as fighting). Furthermore, teachers discuss with students the importance oftion as fighting). Furthermore, teachers discuss with students the importance of

the genre, its application in real life, its organizational elements, and linguistic,the genre, its application in real life, its organizational elements, and linguistic,

syntactic characteristics.syntactic characteristics.

  •• Introduction of genre via read-Introduction of genre via read-alouds:alouds: Genre elements as well as specific lin- Genre elements as well as specific lin-

guistic and vocabulary characteristics are further explained through a read-aloudguistic and vocabulary characteristics are further explained through a read-aloud

of a mentor text. Using a graphic organizer based on the genre elements, studentsof a mentor text. Using a graphic organizer based on the genre elements, students

and teachers draw information from the text, retell the information, and write aand teachers draw information from the text, retell the information, and write a

summary, sometimes with a response. The value of introducing the genres throughsummary, sometimes with a response. The value of introducing the genres through
reading is reading is twofoldtwofold: (1: (1) The process ) The process of using of using the genre elements to outline the inthe genre elements to outline the inforfor--

mation from a mation from a book can book can support reading comprehension and demosupport reading comprehension and demonstrate the valuenstrate the value

of note taking to record essential information from the text; and (2) it connectsof note taking to record essential information from the text; and (2) it connects

reading and writing by showing that authors who are writers also plan, and theirreading and writing by showing that authors who are writers also plan, and their

work can be represented on the same graphic organizer that students will use towork can be represented on the same graphic organizer that students will use to

plan their own work. A graphic organizer with a clear outline translates to a paperplan their own work. A graphic organizer with a clear outline translates to a paper

that readers are able to that readers are able to follow and understand.follow and understand.

  •• Evaluation of model samples and weak examples:Evaluation of model samples and weak examples: Teachers proceed with the Teachers proceed with the

evaluation of writing samples for that genre that vary on the clarity of their organi-evaluation of writing samples for that genre that vary on the clarity of their organi-

zation and meanings. Tzation and meanings. The strong and weak model examples are student essays, likehe strong and weak model examples are student essays, like

those students will be asked to write. The evaluation is done using genre-those students will be asked to write. The evaluation is done using genre-specificspecificcriteria and a scoring system that allows learners to easily detect the presence ofcriteria and a scoring system that allows learners to easily detect the presence of

the element and its clarity for readers For this work critical reading is introducedthe element and its clarity for readers For this work critical reading is introduced
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the element and its clarity for readers. For this work, critical reading is introduced,the element and its clarity for readers. For this work, critical reading is introduced,

with the teacher first modeling the process of evaluation and understanding of thewith the teacher first modeling the process of evaluation and understanding of the

    

modeled papers, studenmodeled papers, students ts practicing with practicing with the teacherthe teacher, and , and then students evaluatingthen students evaluating

their own baseline papers and setting specific writing goals. The same process oftheir own baseline papers and setting specific writing goals. The same process of

evaluaevaluation is tion is used later in used later in preparapreparation for self-tion for self-evaluation and peer review.evaluation and peer review.

  •• Explicit explanation and Explicit explanation and think-aloud modeling with problem solving:think-aloud modeling with problem solving: At the mod- At the mod-

eling stage, the teacher explains the wreling stage, the teacher explains the writing process and titing process and the behaviors of good writ-he behaviors of good writ-

ers. Teachers conduct a think-aloud in order for students to see how to use the strat-ers. Teachers conduct a think-aloud in order for students to see how to use the strat-
egies for planning, drafting, evaluating to revise, and editing. Modeling addressesegies for planning, drafting, evaluating to revise, and editing. Modeling addresses

both cognitive and metacognitive strategies. Through the use of coping models,both cognitive and metacognitive strategies. Through the use of coping models,

teachers think aloud about the task, solve problems, and model how to maintainteachers think aloud about the task, solve problems, and model how to maintain

motivation even when the task is challenging. The use of coping models has themotivation even when the task is challenging. The use of coping models has the

ability to change participants’ beliefs in their ability to complete a challenging taskability to change participants’ beliefs in their ability to complete a challenging task

(Sch(Schunk & unk & Hanson, 1989)Hanson, 1989). Dur. During ing the modeling the modeling session, teachers plan, draft, session, teachers plan, draft, evaluevalu--

ate to revise, make ate to revise, make one revision, and edit their one revision, and edit their work (work (see Figures see Figures 6.6.1, 6.2, and 6.3 for1, 6.2, and 6.3 for

planning planning materials, sentence framaterials, sentence frames, and evaluation rubric, respectivelymes, and evaluation rubric, respectively))..

  ••  Address Addressing ing selself-f-regulation:regulation: At the end of modeling, teachers reflect on the At the end of modeling, teachers reflect on the

process and strategies they used and discuss with students observed behaviors andprocess and strategies they used and discuss with students observed behaviors and

comments the teachers made (e.gcomments the teachers made (e.g., “I should not skip ., “I should not skip the gthe graphic organizer raphic organizer becausebecause
it will help me outline my ideas”). They explain how the strategies can supportit will help me outline my ideas”). They explain how the strategies can support

students’ completion of the writing task to avoid negative talk and feelings towardstudents’ completion of the writing task to avoid negative talk and feelings toward

writing.writing.

  •• Collaborative practice:Collaborative practice:  Teacher and students work together to complete a  Teacher and students work together to complete a

paper on a new topic. The teacher guides students to use the paper on a new topic. The teacher guides students to use the strategies and recordsstrategies and records

students’ responses, but students provide all the content. In case students find thestudents’ responses, but students provide all the content. In case students find the

use of the strategies challenging and if a lot of students were absent during model-use of the strategies challenging and if a lot of students were absent during model-

ing, teachers are encouraged to reveing, teachers are encouraged to revert to rt to modeling. This modeling. This collaborative applicacollaborative application oftion of

the strategies is a parthe strategies is a part of the grt of the gradual readual release of responsibilitlease of responsibility (Pearson & Gallagher,y (Pearson & Gallagher,

1983).1983).

  •• Guided practice:Guided practice: T Teacheachers support students as ers support students as they work on a paper usithey work on a paper using theng the

steps of tsteps of the wrhe writing iting strategystrategy. T. Teacheeachers may rs may conferenconference wce with students individually orith students individually or

in small groups. Teachers may also assist them with a specific challenge they facein small groups. Teachers may also assist them with a specific challenge they face

(e(e.g..g., how to , how to begin begin a paper) and difa paper) and differenferentiate their itiate their instruction.nstruction.

  •• Preparation for peer review, self-Preparation for peer review, self-evaluation, and peer review:evaluation, and peer review:  Peer review is  Peer review is

challenging to students who often do not find it to be valuable (Topping, 1998),challenging to students who often do not find it to be valuable (Topping, 1998),

so training on peer review is necessary. The training is based on critical reading,so training on peer review is necessary. The training is based on critical reading,

evaluaevaluation usition using ng genre-genre-specific criteria, generating comments, and giving feedbackspecific criteria, generating comments, and giving feedback

using those elements. Students self-using those elements. Students self-evaluate, identify their progress toward theirevaluate, identify their progress toward their

goal, reflect on their use of strategies, and set a new goal for improvement. Thisgoal, reflect on their use of strategies, and set a new goal for improvement. This

process of goal setting will be ongoing, with students reflecting across cycles ofprocess of goal setting will be ongoing, with students reflecting across cycles of

application and reflection.application and reflection.

•• Continuous practice to mastery andContinuous practice to mastery and independence:independence: Students work through theStudents work through the
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  •• Continuous practice to mastery and Continuous practice to mastery and independence:independence: Students work through the Students work through the

steps of the writing steps of the writing strategy producing papers in the same genre. During continuousstrategy producing papers in the same genre. During continuous

    

PLANPLAN

FForm: orm: What What is is it it that that I I am am writing? writing? Essay Essay Paragraph Paragraph Letter Letter OtherOther

TTopic/task:opic/task:

AAudience:udience:

AAuthor:uthor:

PPurpose (What urpose (What piece of the purposes pie?):piece of the purposes pie?):

What genre?What genre?

What elements?What elements?

IDEASIDEAS

IIn  n  FFaavvoor  r  ((YYEES  S  .  .  .  .  .  .  )) AAggaaiinnsst  t  ((NNO  O  .  .  .  .  .  .  ))

Graphic OrganizerGraphic Organizer

BBeginningeginning TTopic/Issue/Problem opic/Issue/Problem Space:Space:

Position:Position:

   M   M
        i        i        d        d
        d        d

        l        l      e      e

   M   M
   E   E

Reason 1Reason 1

Evidence 1Evidence 1

Reason 2Reason 2

Evidence 2Evidence 2

Reason 3Reason 3
Evidence 3Evidence 3

   O   O
   T   T
   H   H
   E   E
   R   R
   S   S

Opposing Position:Opposing Position:

Reasons and Evidence:Reasons and Evidence:

Rebuttal:Rebuttal:

EEndnd Restate Position:Restate Position:

Message to Think/Expand the Issue:Message to Think/Expand the Issue:

FIGURE 6.1.FIGURE 6.1. Planning materials for argumentatiPlanning materials for argumentative writing. Adapted by permission fve writing. Adapted by permission from Philip-rom Philip-
pakos MacArthur and Coker (2015) Copyright © 2015 The Guilford Presspakos MacArthur and Coker (2015) Copyright © 2015 The Guilford Press
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practice, teachers could continue supporting individuals and smaller groups by dif-practice, teachers could continue supporting individuals and smaller groups by dif-

ferentiating their instruction.ferentiating their instruction.

Instructional Process: ReadingInstructional Process: Reading

Teachers were asked to first support students in writing a paper without sourcesTeachers were asked to first support students in writing a paper without sources

and to then go through a process of modeling, collaborative practice, and guidedand to then go through a process of modeling, collaborative practice, and guided

practice using sources. We acknowledged that reading comprehension can be apractice using sources. We acknowledged that reading comprehension can be a

challenge and wanted to make sure that studenchallenge and wanted to make sure that students were initialts were initially aware of the writily aware of the writingng

strategies before learning to read and incorporate information from sources intostrategies before learning to read and incorporate information from sources into

their writing. For reading, students were taught to analyze a text using a similartheir writing. For reading, students were taught to analyze a text using a similarrhetorical-rhetorical-analysis process as with the writing assignments (see FTAAP), deter-analysis process as with the writing assignments (see FTAAP), deter-

mine the genre and its organization and use that information to take notes tomine the genre and its organization and use that information to take notes to

Middle for Opposing PositionMiddle for Opposing Position

•• On thOn the othe other haer hand, _nd, _____ ____ 

•• Others Others suggest/claim/assersuggest/claim/assert/think/believe t/think/believe that _that _______ ______ 

•• On the On the other sidother side of the e of the controversycontroversy,,  X  X  suggest that _______  suggest that _______ 

Middle for Opposing ReasonMiddle for Opposing Reason

•• A A first rfirst reasoeason ___n _____ __ 

•• OnOne reae reason _son _______ __ 

Middle for RebuttalMiddle for Rebuttal

•• EveEven n thothoughugh  X  X  is _____, this suggestion is  is _____, this suggestion is not ________, becausenot ________, because
 _______  _______ 

•• This is aThis is an interestingn interesting/important /important perspective/ideaperspective/idea/suggestion;/suggestion;
however, it is ______ however, it is ______ 

FIGURE 6.2.FIGURE 6.2. Transition words for opposing position. Adapted by permission from Philippakos,Transition words for opposing position. Adapted by permission from Philippakos,
MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.
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mine the genre and its organization, and use that information to take notes tomine the genre and its organization, and use that information to take notes to

comprehend the text, and later utilize that information to write a draft. Then theycomprehend the text, and later utilize that information to write a draft. Then they

    

FIGURE 6.3.FIGURE 6.3. Evaluation rubric for argumentative writing. Adapted by permission from Philip-Evaluation rubric for argumentative writing. Adapted by permission from Philip-
pakos, MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.pakos, MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.

ScoreScore

of 0–1–2of 0–1–2

BBeginningeginning TopiTopic/Issue/Problem c/Issue/Problem Space:Space: Is the topic clearly stated and Is the topic clearly stated and

analyzed for the reader to understand the conanalyzed for the reader to understand the controversy or issue?troversy or issue?

Position:Position: Is the writer’s position clearly stated? Is the writer’s position clearly stated?

   M   M
        i        i        d        d
        d        d
        l        l      e      e

   M   M
   E   E

*For reasons:*For reasons: Are the reasons connected to the opinion. and are Are the reasons connected to the opinion. and are

they clear and convincing to the reader?they clear and convincing to the reader?

**For evidence:**For evidence: Is there sufficient evidence to suppor Is there sufficient evidence to support thet the

reasons? Is the evidence explained?reasons? Is the evidence explained?

Reason 1Reason 1

Evidence 1Evidence 1

Reason 2Reason 2

Evidence 2Evidence 2

Reason 3Reason 3

Evidence 3Evidence 3

   O   O
   T   T
   H   H
   E   E   R   R

   S   S

Opposing Position:Opposing Position: Is there a clear opposing position that st Is there a clear opposing position that statesates

what others who do not agree with thwhat others who do not agree with the writer think?e writer think?

Reasons and Evidence:Reasons and Evidence: Are the reasons connected with the Are the reasons connected with the

opposing position, and are they clear and sufficient?opposing position, and are they clear and sufficient?

Rebuttal:Rebuttal: Does the rebuttal Does the rebuttal prove that what others say is wrongprove that what others say is wrong  

and the writer is right?and the writer is right?

EEndnd Restate Position:Restate Position: Did the writer restate the position? Did the writer restate the position?

Message to Think/Expand the Issue:Message to Think/Expand the Issue: Did the wri Did the wri ter leave theter leave the

reader with a message to furtreader with a message to further think about the topic and issueher think about the topic and issue

and/or take action?and/or take action?

OtherOther

considerationsconsiderations

Tone:Tone: Is the tone appropr Is the tone appropriate to the audience?iate to the audience?

Sources:Sources: When sources were used, were they used ac When sources were used, were they used accurately?curately?

Sources:Sources: When sources were used, were they cited an When sources were used, were they cited andd
referenced appropriately?referenced appropriately?

Sentence frames:Sentence frames: Did the writer use sentence frames to guide Did the writer use sentence frames to guide

the reader?the reader?

REVIEWER/WRITER AS A READERREVIEWER/WRITER AS A READER

•• Was the paper overall convincing? Why?Was the paper overall convincing? Why?

•• What revisions should be made?What revisions should be made?

GOALSGOALS

•• What should be the writer’s current and future goals?What should be the writer’s current and future goals?
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were supported in summarizing the information in order to make meaning acrosswere supported in summarizing the information in order to make meaning across

the text they processed and/or use their notes to respond to a writing prompt. Thethe text they processed and/or use their notes to respond to a writing prompt. The

process used for reading was the following:process used for reading was the following:

  ••  Application  Application of of FTFTAAP AAP to to determine determine the the purpospurpose e and and genrgenre:e:  Teachers asked  Teachers asked

what the Form, Title, Audience, Auwhat the Form, Title, Audience, Authorthor, and , and Purpose Purpose of an of an article or reading article or reading selecselec--
tion were. When asking about the form, they considered whether it was an articletion were. When asking about the form, they considered whether it was an article

in response to a previous paper, an opinion, a book chapter, a book, and so on.in response to a previous paper, an opinion, a book chapter, a book, and so on.

When reading the title, they examined unknown vocabulary or content-When reading the title, they examined unknown vocabulary or content-relatedrelated

terms/phrases. If terms were unknown, they looked for their definition and for anterms/phrases. If terms were unknown, they looked for their definition and for an

example. When examining example. When examining the authorthe author, they asked about other types , they asked about other types of work by thatof work by that

same authorsame author, the , the credibility tcredibility the authohe author had, how reliable the ir had, how reliable the information he or shenformation he or she

shared was, and whether the author had a specific bias that would lead him or hershared was, and whether the author had a specific bias that would lead him or her

to present information in a specific manner. When they reached the P in FTAAP,to present information in a specific manner. When they reached the P in FTAAP,

teachteachers asked what the purers asked what the purpose was pose was ((the piece of the piece of the pie to the pie to be obtained)be obtained)..

  •• Identification of the genre:Identification of the genre: If teachers wer If teachers were not able to idene not able to identiftify the purpose y the purpose andand

genre from the title, they read thegenre from the title, they read the  first first few paragraphs and wondered aloud what few paragraphs and wondered aloud what
genre the author presented. Based on this information, they began taking notes ongenre the author presented. Based on this information, they began taking notes on

the article and/or recording notes on the braithe article and/or recording notes on the brainstorm sheet that representnstorm sheet that represented ideas ined ideas in

favor or against the topic.favor or against the topic.

  ••  Note  Note taking:taking: Teachers continued with the reading and at the end of each Teachers continued with the reading and at the end of each

paragraph asked, “What did the author say in this paragraph? What did I learn?paragraph asked, “What did the author say in this paragraph? What did I learn?

What is thWhat is this paragraph about? Does this is paragraph about? Does this information offer a reason? Or, is it geneinformation offer a reason? Or, is it generalral

information about the topic? What did I learn about the topic?”information about the topic? What did I learn about the topic?”

  •• Oral summary using the notes Oral summary using the notes or written summary:or written summary: At the end of the reading, At the end of the reading,

teachteachers revieweers reviewed their notes and verbally provided a summard their notes and verbally provided a summary using y using them, or theythem, or they

modeled how to write a summary by using information from the FTAAP (e.g., Inmodeled how to write a summary by using information from the FTAAP (e.g., In

(For(Form) m) wrwritten itten by by (Author(Author), ), is is shared).shared).
  •• Use of notes to compose:Use of notes to compose: Since students were aware of the strategy for plan- Since students were aware of the strategy for plan-

ning, drafning, drafting, evaluating to revise, and editing, teachers modeled hting, evaluating to revise, and editing, teachers modeled how to draft ow to draft andand

cite cite information information (e(e.g..g., , according according to to , , based based on on the the informationinformation

shared shared by by , , etc.etc.))..

ProceduresProcedures

ELA teachers at the two sites participated in a half-day workshop, and teachersELA teachers at the two sites participated in a half-day workshop, and teachers

of science and social studies took part in another half-day session as there wasof science and social studies took part in another half-day session as there was

no additional time for meetings. In each of the half-day sessions, the researcherno additional time for meetings. In each of the half-day sessions, the researcher

explained the theoretical basis for the instruction, modeled instruction, answeredexplained the theoretical basis for the instruction, modeled instruction, answeredquestions, and invited teachers to participate in research. Teachers in science andquestions, and invited teachers to participate in research. Teachers in science and

i l t di t d ith th t d d d di d ith th hi l t di t d ith th t d d d di d ith th h
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social studies were presented with the standards and discussed with the researchersocial studies were presented with the standards and discussed with the researcher

    

the differences between the types of reasons students might develop (from text,the differences between the types of reasons students might develop (from text,

experimentation, observation)experimentation, observation). Once . Once teachteachers agreed ers agreed to partto participaticipate, wre, written samplesitten samples

were collected from students on opinion and argumentative writing. In ELA, stu-were collected from students on opinion and argumentative writing. In ELA, stu-

dents responded to controversial topics that did not require readings, and studentsdents responded to controversial topics that did not require readings, and students

used their prior knowledge. In science and social studies, students were providedused their prior knowledge. In science and social studies, students were provided

with two articles on controversial topics. Students responded to different topics atwith two articles on controversial topics. Students responded to different topics at
the beginning of the study and, after 2 weeks of instruction, typed their responsesthe beginning of the study and, after 2 weeks of instruction, typed their responses

and uploaded them to Google Drive, where they were de-and uploaded them to Google Drive, where they were de-identified and shared byidentified and shared by

the administrative team with the researcher.the administrative team with the researcher.

MeasuresMeasures

In order to examine changes in students’ writing performance, we developed writ-In order to examine changes in students’ writing performance, we developed writ-

ing assignments that (1) combined reading and writing, and (2) focused only oning assignments that (1) combined reading and writing, and (2) focused only on

writing. The rationale was to examine how students applied the strategies taughtwriting. The rationale was to examine how students applied the strategies taught

in ELA without the need to cite sources and how they utilized this knowledge inin ELA without the need to cite sources and how they utilized this knowledge in

the subject areas where they the subject areas where they learned about content and cited sources. Tlearned about content and cited sources. The selectionhe selection

of reading sources was based on the following criteria: (1) readings that related toof reading sources was based on the following criteria: (1) readings that related to

contencontent and t and standards teachers needed to teach and (2) readings that were on gstandards teachers needed to teach and (2) readings that were on graderade

level. The latter became a challenge as teachers shared concerns about students’level. The latter became a challenge as teachers shared concerns about students’

low reading levels. This was a negotiation between them and the researcher, wholow reading levels. This was a negotiation between them and the researcher, who

explained that if students were to be evaluated on grade-level standards, studentsexplained that if students were to be evaluated on grade-level standards, students

had to had to practice and work using practice and work using grade-lgrade-leveevel resources. Eventuallyl resources. Eventually, teachers agreed to, teachers agreed to

use the provided texts. In addition to the writing resources, the distruse the provided texts. In addition to the writing resources, the district and schoolsict and schools

used the Measures of Academic Progress (MAP; North West Evaluation Associa-used the Measures of Academic Progress (MAP; North West Evaluation Associa-

tion) to examine reading growth.tion) to examine reading growth.

To better understand instructional challenges and to examine teachers’ viewsTo better understand instructional challenges and to examine teachers’ views

on the feasibility of the approach, we interviewed participating teachers at theon the feasibility of the approach, we interviewed participating teachers at the
end of the project and conducted live observations and video observations. Notend of the project and conducted live observations and video observations. Not

all teachers were comfortable with video observations, and in those instances, theall teachers were comfortable with video observations, and in those instances, the

first researcher observed their instruction in person. The interview questions usedfirst researcher observed their instruction in person. The interview questions used

were drawn fwere drawn from previous studies rom previous studies (T(Traga Philraga Philippakos & ippakos & MacArthurMacArthur, 2020b; Tra, 2020b; Tragaga

Philippakos, MacArthur, & Munsell, 2018).Philippakos, MacArthur, & Munsell, 2018).

Analysis and Analysis and FindingsFindings

Students completed writing samples at pretest and posttest in ELA, science, andStudents completed writing samples at pretest and posttest in ELA, science, and

social studies; in ELsocial studies; in ELA, the wrA, the writing prompts did not require readings, but the scienceiting prompts did not require readings, but the scienceand social studies taand social studies tasks did. The papers in sks did. The papers in ELA were scored using a 7-ELA were scored using a 7-point holisticpoint holistic

b i th tb i th t i d id i ti t f ti d i t t di d id i ti t f ti d i t t d
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rubric that rubric that examined ideas, organization, sentence formation and variety, tone, andexamined ideas, organization, sentence formation and variety, tone, and

    

punctuapunctuation. The papers ition. The papers in science were also scored using n science were also scored using a 7-a 7-point rubric tpoint rubric that alsohat also

included the use of sources. We did not analyze the social studies papers as not allincluded the use of sources. We did not analyze the social studies papers as not all

teachers completed the posttest assessments due to concerns about preparing forteachers completed the posttest assessments due to concerns about preparing for

the state tests.the state tests.

The results showed that students’ papers improved on quality from pretest toThe results showed that students’ papers improved on quality from pretest to

posttest (Traga Philippakos & MacArthur, in press). Furthermore, teachers’ com-posttest (Traga Philippakos & MacArthur, in press). Furthermore, teachers’ com-
ments and overall feedback were positive as teachers spoke with enthusiasm aboutments and overall feedback were positive as teachers spoke with enthusiasm about

the opportunity to receive support on their writing and learn how to support theirthe opportunity to receive support on their writing and learn how to support their

students. Principals also verified teachers’ comments and shared the need for con-students. Principals also verified teachers’ comments and shared the need for con-

sistency within the district, with a focus on reading and writing and consistentsistency within the district, with a focus on reading and writing and consistent

support. Based on information the district shared, there was growth in students’support. Based on information the district shared, there was growth in students’

reading scores on MAP and on science. This was also confirmed in interviews withreading scores on MAP and on science. This was also confirmed in interviews with

teachers, who enthusiastically attributed this growth to students learning how toteachers, who enthusiastically attributed this growth to students learning how to

critically think about what they read.critically think about what they read.

Learning Points and Future Research in DBRLearning Points and Future Research in DBR
In thiIn this project, the quantitas project, the quantitative and qualitative dative and qualitative data as ta as well as observations of well as observations of class-class-

room instruction led to specific revisions. Because we applied DBR methodolo-room instruction led to specific revisions. Because we applied DBR methodolo-

gies, we were able to utilize quantitative and qualitative data to better determinegies, we were able to utilize quantitative and qualitative data to better determine

revisions that would support teachers’ instructional delivery. Without the use ofrevisions that would support teachers’ instructional delivery. Without the use of

teachers’ interviews, instructional observations, and students’ writing samples, weteachers’ interviews, instructional observations, and students’ writing samples, we

would not have been able to determine would not have been able to determine what works, what does not work, and whatwhat works, what does not work, and what

needs to be revised. Their feedback and critical comments and, in general, theneeds to be revised. Their feedback and critical comments and, in general, the

combination of quantitativcombination of quantitative and qualitative data sources allowed us to make signe and qualitative data sources allowed us to make signifi-ifi-

cant rewrites and revisions in the argumentative unit in response to the linguistic,cant rewrites and revisions in the argumentative unit in response to the linguistic,

background knowledge, and vocabulary needs of rural learners. The DBR learningbackground knowledge, and vocabulary needs of rural learners. The DBR learning

points and identification of inhibiting factors provided guidance for revisions to bepoints and identification of inhibiting factors provided guidance for revisions to be
applied in tapplied in the next cycle of ihe next cycle of implememplementation.ntation.

Modeling and Collaborative Practice ChallengesModeling and Collaborative Practice Challenges

Even though teachers appreciated the modeling process and were able to explainEven though teachers appreciated the modeling process and were able to explain

the importance of thinking aloud in front of their students, they seemed to havethe importance of thinking aloud in front of their students, they seemed to have

the tendency to transform the modeling the tendency to transform the modeling process into a collaborative practice. Thus,process into a collaborative practice. Thus,

instead of using “I” and talking about their thinking process, use of strategies, andinstead of using “I” and talking about their thinking process, use of strategies, and

retrieval of ideas fretrieval of ideas from their long-term memoryrom their long-term memory, teachers tend, teachers tended to use ed to use “we“we” and ask” and ask

studenstudents to ts to provide ideas about the topic. Some of provide ideas about the topic. Some of the teachers also the teachers also asked studenasked studentsts

to copy the to copy the work teacwork teachers produced during modeling ahers produced during modeling as they followed along. Whens they followed along. Whenasked about this, some shared their concern that a full think-aloud and modelingasked about this, some shared their concern that a full think-aloud and modeling

ld di d Thi i f i h l d i h l ild di d Thi i f i h l d i h l i
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would disengage students. This information helped us reexamine the explanationswould disengage students. This information helped us reexamine the explanations

provided for think-aloud modeling.provided for think-aloud modeling.

    

In modeling, teachers spent considerable time developing their papers andIn modeling, teachers spent considerable time developing their papers and

working at a fairly high level. Thus, in the second cycle, we plan to explain thatworking at a fairly high level. Thus, in the second cycle, we plan to explain that

the ththe think-ink-aloud should repraloud should represent the quality esent the quality and level that students are expected toand level that students are expected to

produce and should be conducted in a timely manner (up to 30 minutes). Studentsproduce and should be conducted in a timely manner (up to 30 minutes). Students

are less likely to disengage if the process is conducted in a prompt manner. Whenare less likely to disengage if the process is conducted in a prompt manner. When

working on writing from sources, students could be asked to read the articles inworking on writing from sources, students could be asked to read the articles in
small groups, review the content, and then participate in larger conversations tosmall groups, review the content, and then participate in larger conversations to

collaboratively complete planning. The pace does not need to be slow to ensurecollaboratively complete planning. The pace does not need to be slow to ensure

comprehension.comprehension.

Background Knowledge: Inclusion of Read-Alouds and Shared ReadingsBackground Knowledge: Inclusion of Read-Alouds and Shared Readings

A general challenge that teachers shared, and which we also observed during theA general challenge that teachers shared, and which we also observed during the

projecproject, was t, was studenstudents’ struggles ts’ struggles to express to express themselvethemselves. Students lacked backgrounds. Students lacked background

knowledge, which affected their ability to make connections, identify main andknowledge, which affected their ability to make connections, identify main and

secondary ideas, and parsecondary ideas, and participate in classroom diticipate in classroom discussions. Pescussions. Perhaps this rhaps this lack of backlack of back--

ground knowledge also affected their confidence to express their thoughts aboutground knowledge also affected their confidence to express their thoughts about

what they were reading. Thus, we plan to incorporate the use of read-what they were reading. Thus, we plan to incorporate the use of read-alouds toalouds to

introduce concepts and support conversations. Furthermore, we plan to suggestintroduce concepts and support conversations. Furthermore, we plan to suggest

the inclusion of short clips and videos to support students in developing neededthe inclusion of short clips and videos to support students in developing needed

knowledge (e.g., about a historical period). Noticeable was that teachers avoided theknowledge (e.g., about a historical period). Noticeable was that teachers avoided the

use of read-use of read-alouds. We also noticed that in certain instances, because of students’alouds. We also noticed that in certain instances, because of students’

low reading performance (up to five grade levels below their grade-level placement),low reading performance (up to five grade levels below their grade-level placement),

some teachesome teachers purchased lessons trs purchased lessons through online teacher sites, using those hrough online teacher sites, using those resourcesresources

instead. In the next cycle and in preparation for the academic year, we will bet-instead. In the next cycle and in preparation for the academic year, we will bet-

ter explain the importance of grade-level instruction and assure that teachers useter explain the importance of grade-level instruction and assure that teachers use

grade-level texts with read-grade-level texts with read-alouds and shared readings, and we will provide suchalouds and shared readings, and we will provide such

sources for both assessment and instruction.sources for both assessment and instruction.

Reading SelectionsReading Selections

A related challenge was the variety of reading choices teachers used. TeachersA related challenge was the variety of reading choices teachers used. Teachers

would consult the state’s curriculum that outlines the standards to be addressed inwould consult the state’s curriculum that outlines the standards to be addressed in

an academic year and select materials from various sources (e.g., NewsELA, chap-an academic year and select materials from various sources (e.g., NewsELA, chap-

ters, books, blogs, other websites). However, this wide variety of resources resultedters, books, blogs, other websites). However, this wide variety of resources resulted

in a wide variety of understanding among students. In one case, a social studiesin a wide variety of understanding among students. In one case, a social studies

instructor used novels to teach historical events and limited the number of infor-instructor used novels to teach historical events and limited the number of infor-

mative texts and primary sources to cover those events; in another case, a sciencemative texts and primary sources to cover those events; in another case, a science

teachteacher watcher watched videos ed videos with students on live experiwith students on live experiments, while another only readments, while another only read

the information. In our revisions, the goal will be to develop a curriculum map (inthe information. In our revisions, the goal will be to develop a curriculum map (incollaboration with the distrcollaboration with the districtict) to identify the specif) to identify the specific standards to be taught acic standards to be taught acrossross
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the year and select resources that all faculty will have access to and to which theythe year and select resources that all faculty will have access to and to which they

may add.may add.

    

Reading ComprehensionReading Comprehension

Comprehension was a challenge. To address this, possibly before even working onComprehension was a challenge. To address this, possibly before even working on

summarisummarization, studenzation, students ts should devshould develop their own elop their own questions about the content theyquestions about the content they

read, answer them (orally evenread, answer them (orally even)), and t, and then proceed with the hen proceed with the summarsummary and composi-y and composi-

tion. Critical questions can support students’ argumentative reasoning (Nussbaumtion. Critical questions can support students’ argumentative reasoning (Nussbaum

et al., 2018). Perhaps the incorporation of those can support students’ understand-et al., 2018). Perhaps the incorporation of those can support students’ understand-

ing about information as they read and consider their arguments.ing about information as they read and consider their arguments.

Incorporation of Dialogic Principles of ArgumentationIncorporation of Dialogic Principles of Argumentation

In order to further support students’ oral language, and drawing from work on col-In order to further support students’ oral language, and drawing from work on col-

laborative argumentation, we plan to include oral argumentation as part of booklaborative argumentation, we plan to include oral argumentation as part of book

reading. Also, we wireading. Also, we will ill inclunclude debate as part of de debate as part of idea geneidea generation to support studentsration to support students’’

understanding of content and expression of ideas. The use of collaborative argu-understanding of content and expression of ideas. The use of collaborative argu-

mentation is a common practice applied in dialogic pedagogy that we have addi-mentation is a common practice applied in dialogic pedagogy that we have addi-

tionally incorporated in our K–2 work (e.g., Traga Philippakos et al., 2018; Tragationally incorporated in our K–2 work (e.g., Traga Philippakos et al., 2018; Traga

Philippakos & MacArthur, 2020). Through this practice, students engage in argu-Philippakos & MacArthur, 2020). Through this practice, students engage in argu-
ments about the text, while the teacher facilitates the process and supports themments about the text, while the teacher facilitates the process and supports them

in using sentence frames and language related to the genre. Then once studentsin using sentence frames and language related to the genre. Then once students

are taught the wrare taught the writing strategy, they can apply knowledge they have acquired abouiting strategy, they can apply knowledge they have acquired aboutt

sentence construction and syntax. This process of oral argumentation also helpssentence construction and syntax. This process of oral argumentation also helps

studenstudents consider tts consider the audienhe audience and alternative views to ce and alternative views to their own. In their own. In the next cycle,the next cycle,

we will incorporate this process in a debate for the development of ideas. Teacherswe will incorporate this process in a debate for the development of ideas. Teachers

will explain the principles of debate and then support students to engage in an oralwill explain the principles of debate and then support students to engage in an oral

debatdebate on a topic while tending to the syntactic and linge on a topic while tending to the syntactic and linguistic expectations of argu-uistic expectations of argu-

ment. This ment. This process of idea exchange could further support process of idea exchange could further support studenstudents’ understandingts’ understanding

of the value of a strong position and of the value of a strong position and of a rebuttal that enhances a wof a rebuttal that enhances a writer’riter’s position.s position.

Mini-Lessons on Opposing PositionMini-Lessons on Opposing Position

Although we advised teachers to first teach writing essays without including theAlthough we advised teachers to first teach writing essays without including the

opposing position, only later adding it, due to time restrictions, teachers immedi-opposing position, only later adding it, due to time restrictions, teachers immedi-

ately worked on essays that incorporated the opposition position. However, studentsately worked on essays that incorporated the opposition position. However, students

found it challenging to develop a rebuttal. Therefore, in the next cycle, we willfound it challenging to develop a rebuttal. Therefore, in the next cycle, we will

include mini-include mini-lessons on opposing position as well as examples and nonexamples oflessons on opposing position as well as examples and nonexamples of

effective rebuttals.effective rebuttals.

Citations and Their Accurate UseCitations and Their Accurate Use

A challenge that was evident in students’ writing was the appropriate citation ofA challenge that was evident in students’ writing was the appropriate citation of
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sources. When referring to sources. When referring to a source, students would statea source, students would state, for example, “The art, for example, “The articleicle

says . . . ,” but then not name the title or the author. As a result, it was difficult forsays . . . ,” but then not name the title or the author. As a result, it was difficult for

    

readers to understand the origin of comments. In addition, students did not accu-readers to understand the origin of comments. In addition, students did not accu-

rately use sources, sometimes copyirately use sources, sometimes copying sections. We plan to include lessons on whatng sections. We plan to include lessons on what

plagiarism is and how to avoid it. Teachers also requested this clarification andplagiarism is and how to avoid it. Teachers also requested this clarification and

shared that it would be helpful for students to know how to cite information andshared that it would be helpful for students to know how to cite information and

develop a reference list before they enter middle school.develop a reference list before they enter middle school.

Inclusion of Evidence from GraphsInclusion of Evidence from Graphs

Something that was observed when students completed their responses in scienceSomething that was observed when students completed their responses in science

was the absence of was the absence of evidence from a bar gevidence from a bar graph orraph or, in , in general, a graph that representgeneral, a graph that representeded

data. Students treated such information like a picture and did not comment on itsdata. Students treated such information like a picture and did not comment on its

information, but rather resinformation, but rather restated information about the graph as it was phrased itated information about the graph as it was phrased in then the

text. In the next cycle, we plan to explicitly explain data from gtext. In the next cycle, we plan to explicitly explain data from graphs and statisticalraphs and statistical

represenrepresentations of intations of information as well as obserformation as well as observational data to structure reasons andvational data to structure reasons and

evidence. Furthermore, we will set the expectation for science teachers who alsoevidence. Furthermore, we will set the expectation for science teachers who also

teach matheteach mathematics and for social matics and for social studies teachestudies teachers to explain rs to explain how to analyze a how to analyze a graph,graph,

instead of assuming instead of assuming that studenthat students enter middle school with this its enter middle school with this information. It couldnformation. It couldbe argued that graph analysis is its own genre. Thus, we will develop mini-be argued that graph analysis is its own genre. Thus, we will develop mini-lessonslessons

only on the analysis only on the analysis of graphs and on the use of thof graphs and on the use of that information to support a claim.at information to support a claim.

Author Bias, Reader Bias, and Evaluation of SourcesAuthor Bias, Reader Bias, and Evaluation of Sources

When working on social studies, some of the teachers used primary sources andWhen working on social studies, some of the teachers used primary sources and

discussed with students the authors’ point of view and biases. Students were chal-discussed with students the authors’ point of view and biases. Students were chal-

lenged by the idea of a bias and seemed to want to accept information that waslenged by the idea of a bias and seemed to want to accept information that was

published as the truth. They also seemed to think that bias was something thatpublished as the truth. They also seemed to think that bias was something that

existed outside of them, that they were free of. Bias and point of view, though, areexisted outside of them, that they were free of. Bias and point of view, though, are

important concepts to understand in order to be a critical reader. A critical readerimportant concepts to understand in order to be a critical reader. A critical reader

will consider the origin of information and attempt to discern the motive/biaseswill consider the origin of information and attempt to discern the motive/biases
that an author may havethat an author may have. At the same . At the same time, critical time, critical readereaders need to be rs need to be able to assessable to assess

their own bias when reading a text, a goal we need to address. This is a challengetheir own bias when reading a text, a goal we need to address. This is a challenge

many students face because of their lack of background knowledge on historicalmany students face because of their lack of background knowledge on historical

contexts. For instance, when reading about Cuba, without understanding the Coldcontexts. For instance, when reading about Cuba, without understanding the Cold

WWar and communiar and communism, they wism, they will be ll be less liless likely to understand the advekely to understand the adversarial rsarial relatiorelation-n-

ship between the United Statship between the United States and Cuba. Considering that librares and Cuba. Considering that librarians often provideians often provide

workshops to students about plagiarism, evaluation of sources, and source validity,workshops to students about plagiarism, evaluation of sources, and source validity,

perhaps we could collaborate with librarians to provide additional practice andperhaps we could collaborate with librarians to provide additional practice and

further enhance students’ critical thinking.further enhance students’ critical thinking.

Addressing Self-Regulation and Explanations of Metacognitive StrategiesAddressing Self-Regulation and Explanations of Metacognitive Strategies

T h h d h h f l h h k d lT h h d h h f l h h k d l
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Teachers shared that the process of explaining their thinking process, modeling,Teachers shared that the process of explaining their thinking process, modeling,

reflecting on goals, and holding discussions about use of strategies was challengingreflecting on goals, and holding discussions about use of strategies was challenging

    

to them. This could have resulted because of the limited initial time the researcherto them. This could have resulted because of the limited initial time the researcher

had with teachers. Perhaps the focus was more on the “what to teach and how”had with teachers. Perhaps the focus was more on the “what to teach and how”

and not on ways to support self-and not on ways to support self-regulation. Some of the teachers were better ableregulation. Some of the teachers were better able

to address to address self-self-regulation after they received feedback from the researcher, but stillregulation after they received feedback from the researcher, but still

this remained a challenge. Therefore, in the next cycle, self-this remained a challenge. Therefore, in the next cycle, self-regulation proceduresregulation procedures

as well as specific tasks for goal setting, progress monitoring, and reflection willas well as specific tasks for goal setting, progress monitoring, and reflection will
be included, such as journal responses and sharing procedures (Traga Philippakos,be included, such as journal responses and sharing procedures (Traga Philippakos,

2020b).2020b).

Differentiation Needs due to the Vast Differences on Students’ LevelsDifferentiation Needs due to the Vast Differences on Students’ Levels

WiWithout a doubt, one of tthout a doubt, one of the main he main challenges that teachers faced and continuouslychallenges that teachers faced and continuously

expressed in their communications with the researcher was the variety of students’expressed in their communications with the researcher was the variety of students’

reading levels. Teachers wanted to support them, but not all were aware of ways toreading levels. Teachers wanted to support them, but not all were aware of ways to

differentiate their instruction, and some struggled with how to develop groups fordifferentiate their instruction, and some struggled with how to develop groups for

differentiation. In some indifferentiation. In some instances, teachestances, teachers with rs with backgrounds in elementary educa-backgrounds in elementary educa-

tion were more effectivtion were more effective in e in scaffolding scaffolding instruction. In general, though, the tendencyinstruction. In general, though, the tendencywas to use less chalwas to use less challenging material, teach the whole grouplenging material, teach the whole group, and tr, and try to support eachy to support each

student in individual conferences, but they were not able to meet with everyone.student in individual conferences, but they were not able to meet with everyone.

We were pleasantly surprised by one of the social studies teachers who developedWe were pleasantly surprised by one of the social studies teachers who developed

rotating groups (at the different stages of the writing process) in which studentsrotating groups (at the different stages of the writing process) in which students

would respond to content-would respond to content-based questions. The incorporation of suggestions for dif-based questions. The incorporation of suggestions for dif-

ferenferentiation would be a tiation would be a goal for the goal for the next cycle.next cycle.

AssessmentsAssessments

Teachers were accustomed to reading assessments and the district used a norm-Teachers were accustomed to reading assessments and the district used a norm-

referenced test for reading, math, and science. However, they were not accustomedreferenced test for reading, math, and science. However, they were not accustomed

to writing assessments and expressed a challenge in grading those. Even thoughto writing assessments and expressed a challenge in grading those. Even though
teachers used the same rubric that students used to examine their performance,teachers used the same rubric that students used to examine their performance,

teachers were concerned about their scores and objectivity. Therefore, in the nextteachers were concerned about their scores and objectivity. Therefore, in the next

stage, we will spend time assessing writing and also provide teachers with a matrixstage, we will spend time assessing writing and also provide teachers with a matrix

to map students’ performance (or for students to add to themselves). In addition,to map students’ performance (or for students to add to themselves). In addition,

we are exploring the possibility of incorporating automated essay scoring (AES)we are exploring the possibility of incorporating automated essay scoring (AES)

procedures for the screening and progress monitoring measures (at the beginning,procedures for the screening and progress monitoring measures (at the beginning,

middle, and end of the year) and providing the genre-based evaluation ones asmiddle, and end of the year) and providing the genre-based evaluation ones as

progress monitoring for the genres taught (Traga Philippakos & FitzPatrick, 2018).progress monitoring for the genres taught (Traga Philippakos & FitzPatrick, 2018).

Closing ThoughtsClosing Thoughts

h b b f d h h d b h lh b b f d h h d b h l
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This project began because of a pragmatic need that was shared by schools toThis project began because of a pragmatic need that was shared by schools to

expand our work on Developing Strategic Writers with K–5 students into middleexpand our work on Developing Strategic Writers with K–5 students into middle

    

school. The information we collected in this project with middle school teachersschool. The information we collected in this project with middle school teachers

and students helped us see that we need to further explore reading comprehensionand students helped us see that we need to further explore reading comprehension

and support students in meaning-and support students in meaning-making prior to writing. DBR allows researchersmaking prior to writing. DBR allows researchers

to work in a real settito work in a real setting and actively collaborate with participants. In thing and actively collaborate with participants. In this work, wes work, we

engaged in observations engaged in observations of classroom inof classroom instruction, solicited teacstruction, solicited teacher feedbacher feedback on tk on thehe

instructional design, and analyzed students’ writing. Without this information andinstructional design, and analyzed students’ writing. Without this information and
by only using student data, we might have missed the opportunity to make com-by only using student data, we might have missed the opportunity to make com-

prehensive revisions that could address the needs of a larger group of teacher andprehensive revisions that could address the needs of a larger group of teacher and

student learners. Because of DBR, we were able to listen to the voices of our col-student learners. Because of DBR, we were able to listen to the voices of our col-

laborators and redesign the instruction to serve those needs. Teachers appreciatedlaborators and redesign the instruction to serve those needs. Teachers appreciated

the opportunity to contribute, and this collaboration supports a cohesive programthe opportunity to contribute, and this collaboration supports a cohesive program

of study embedded within a true educational setting.of study embedded within a true educational setting.
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The National Assessment of Educational Progress (NAEP) results for reading paintThe National Assessment of Educational Progress (NAEP) results for reading paint

a discouraging picture: Scores for eighth-a discouraging picture: Scores for eighth-grade students have actually declinedgrade students have actually declined

since the last administration in 2017. The decline is not evenly distributed. Cat-since the last administration in 2017. The decline is not evenly distributed. Cat-

egories of individuals who identify as Black, Hispanic, Native American/Alaskaegories of individuals who identify as Black, Hispanic, Native American/Alaska

Native, or Two or More Races youth experience a more precipitous decline. MoreNative, or Two or More Races youth experience a more precipitous decline. More

specifically when compared with their white and Asian peers, those who identifiedspecifically when compared with their white and Asian peers, those who identified

as Black, Native American, and Tas Black, Native American, and Two or More Races wo or More Races declined 5 poideclined 5 points, and studentsnts, and students

identifyiidentifying as Hispanic declined 4 points. Simng as Hispanic declined 4 points. Similar declines among the same studentilar declines among the same student

groups were evidenced on the Trial Urban Digroups were evidenced on the Trial Urban District Assessment (TUstrict Assessment (TUDDA)A). Of . Of the 11the 11

districts idistricts in the tn the trial, 10 reported lower rearial, 10 reported lower reading scores for eighth gding scores for eighth graders (raders (the Distrthe Districtict
of Columbia was the only one with gains). Both the NAEP and TUDA reaffirmof Columbia was the only one with gains). Both the NAEP and TUDA reaffirm

what many secondary educators already know—too many adoleswhat many secondary educators already know—too many adolescents struggle wcents struggle withith

reading. More specifically, all students of color scored lower than treading. More specifically, all students of color scored lower than their white coun-heir white coun-

terparts who also showed a decline in their scores. Only Asian students showedterparts who also showed a decline in their scores. Only Asian students showed

a growth of 1 point. Furthermore, low literacy rates negatively impact knowledgea growth of 1 point. Furthermore, low literacy rates negatively impact knowledge

acquisition as core subjects from history, science, and mathematics require signifi-acquisition as core subjects from history, science, and mathematics require signifi-

cant reading skills, even while there is little literacy instruction available in thosecant reading skills, even while there is little literacy instruction available in those

courses (Heller & courses (Heller & Greenleaf, 2007)Greenleaf, 2007)..

Health Sciences High and Middle College in San Diego was the site of thisHealth Sciences High and Middle College in San Diego was the site of this

intervention, and where we all work. We observed through assessment of daily in-intervention, and where we all work. We observed through assessment of daily in-

class and homework performance that several students, within each grade, wereclass and homework performance that several students, within each grade, were
exhibiting below-grade-level literacy skills. These literacy needs were being exhib-exhibiting below-grade-level literacy skills. These literacy needs were being exhib-
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ited by students, especially those who were learning English as an additional lan-ited by students, especially those who were learning English as an additional lan-

guage. These inguage. These insights were first noted by classroom teachsights were first noted by classroom teachers in the form ers in the form of concernsof concerns

    

addressed to school coachaddressed to school coaches suggesting es suggesting that withithat within each class several students wern each class several students weree

unable to read the texts and assigned articles. Like many adolescents, they did notunable to read the texts and assigned articles. Like many adolescents, they did not

want to be exposed to their peers, so instead they acted out in class in order towant to be exposed to their peers, so instead they acted out in class in order to

refocus attenrefocus attention ftion from their rom their inabilities inabilities to read the to read the subjecsubjectt--related materials to theirrelated materials to their

clowning around in class. Once these concerns were identified, we met to deter-clowning around in class. Once these concerns were identified, we met to deter-

mine the validity of the claims and to design a plan of action that would supportmine the validity of the claims and to design a plan of action that would support
these students in gaining the needed literacy skills.these students in gaining the needed literacy skills.

A result of continued low literacy levels in adolescence and low progress inA result of continued low literacy levels in adolescence and low progress in

academic achieacademic achievemevement is decreasing nt is decreasing motivamotivation in tion in schooling in schooling in general and readinggeneral and reading

in particular. Klauda and Guthrie (2015) discussed three elements of motivationin particular. Klauda and Guthrie (2015) discussed three elements of motivation

in reading: devaluing, perceived difficulty, and peer devaluing. The first,in reading: devaluing, perceived difficulty, and peer devaluing. The first, devaluing devaluing ,,
is the belief that reading is not important, and therefore it is not worth pursuing.is the belief that reading is not important, and therefore it is not worth pursuing.

PPerceived difficulterceived difficultyy is the added perception that reading is too  is the added perception that reading is too hard and thereforhard and therefore note not

within within a learner’a learner’s realm of accomplishment. The ths realm of accomplishment. The third,ird, peer  peer devaluindevaluing g , is , is the convic-the convic-

tion that tion that classmates do not respect a learclassmates do not respect a learner’ner’s reading s reading ability. The researchers notedability. The researchers noted

that “students’ negative perceptions of their peers’ goals for them (such as tellingthat “students’ negative perceptions of their peers’ goals for them (such as telling

them to leave school as soon as possible) relate negatively to both elementary andthem to leave school as soon as possible) relate negatively to both elementary andhigh school students’ GPA” (2014, p. 242). The damage caused by low reading skillshigh school students’ GPA” (2014, p. 242). The damage caused by low reading skills

is not only is not only academicacademic; it is ; it is also emotional and psychological. Literacy levalso emotional and psychological. Literacy levels are asso-els are asso-

ciated with employment, lifetime earnings, and involvement in civic life (Kutnerciated with employment, lifetime earnings, and involvement in civic life (Kutner

et al., 2007). Turning around learning for students not able to read at grade levelet al., 2007). Turning around learning for students not able to read at grade level

is crucial as those identified as struggling readers in third grade rarely catch up. Inis crucial as those identified as struggling readers in third grade rarely catch up. In

fact, students not proficient in reading by the end of third grade are 4 times morefact, students not proficient in reading by the end of third grade are 4 times more

likely to drop out of high school than proficient readers (Casey Foundation, 2010).likely to drop out of high school than proficient readers (Casey Foundation, 2010).

Unlocking Adolescent Reading Skills Unlocking Adolescent Reading Skills and Challengesand Challenges

Students who fail to make progress in reading do so for a variety of reasons, andStudents who fail to make progress in reading do so for a variety of reasons, and
togethetogether these factors amplifr these factors amplify their stagy their stagnation. One contributing nation. One contributing factor is the backfactor is the back--

ground knowledge and inherent vocabulary students lack, which are needed toground knowledge and inherent vocabulary students lack, which are needed to

comprehend increasingly complex texts. Readers draw on their knowledge of thecomprehend increasingly complex texts. Readers draw on their knowledge of the

topic to understand, and vocabulary in particular is a strong predictor of readingtopic to understand, and vocabulary in particular is a strong predictor of reading

comprehension (e.g., Cromley & Azevedo, 2007; Suggate, Schaughency, McAnally,comprehension (e.g., Cromley & Azevedo, 2007; Suggate, Schaughency, McAnally,

& Reese, 2018). However, the inability to comprehend grade-level texts interferes& Reese, 2018). However, the inability to comprehend grade-level texts interferes

with the with the learner’learner’s ability s ability to acquire knowledge, thus creating a downward spiral—to acquire knowledge, thus creating a downward spiral—asas

knowledgknowledge lags, so e lags, so do reading comprehension and vocabulary do reading comprehension and vocabulary acquisition.acquisition.

For adolescents reading far below grade level, generally defined as 4 or moreFor adolescents reading far below grade level, generally defined as 4 or more

 year years s belobelow w expecexpected ted proficproficieniencycy, , sounsound-d-andand-w-wordord- - and and sensententence-ce-level difficultieslevel difficulties

abound. Many of these students fail to acquire the necessary decoding and fluencyabound. Many of these students fail to acquire the necessary decoding and fluency
skills needed for basic comprehension as emergent or early readers in elementaryskills needed for basic comprehension as emergent or early readers in elementary
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school (Catts, Compton, Tomblin, & Bridges, 2012; Verhoeven & van Leeuwe,school (Catts, Compton, Tomblin, & Bridges, 2012; Verhoeven & van Leeuwe,

2008)2008). Howev. Howeverer, their , their reading profireading profiles present a more les present a more checcheckered array of kered array of strengthsstrengths

    

and gaps. Some may have relative language or knowledge skills that are idiosyn-and gaps. Some may have relative language or knowledge skills that are idiosyn-

cratic to the topic, such as knowing quite a bit about World War II, which cancratic to the topic, such as knowing quite a bit about World War II, which can

somewhat obscure (at least temporarily) their reading deficiencies. Other studentssomewhat obscure (at least temporarily) their reading deficiencies. Other students

may have experienced interrupted schooling and missed crucial instruction. Stillmay have experienced interrupted schooling and missed crucial instruction. Still

others may be learning English as a subsequent language, learning English whileothers may be learning English as a subsequent language, learning English while

learninglearning inin English and thus facing double the work (Short & Fitzsimmons, 2007). English and thus facing double the work (Short & Fitzsimmons, 2007).

Addressing Addressing ChallengeChallengess
in Designing a Reading Intervention for Adolescentsin Designing a Reading Intervention for Adolescents

We identified three main challenges in designing reading interventions for adoles-We identified three main challenges in designing reading interventions for adoles-

cents who perform far below grade level. The first challenge has to do with readingcents who perform far below grade level. The first challenge has to do with reading

skills. Adolescent reaskills. Adolescent readers need to possess the skills of decodiders need to possess the skills of decoding and fng and fluency neeluency neededded

for basic comprehension. Reader profile variance between students is essential forfor basic comprehension. Reader profile variance between students is essential for

understanding the unique nature of intervention for struggling adolescent readers.understanding the unique nature of intervention for struggling adolescent readers.

Unlike their younger counterparts who struggle iUnlike their younger counterparts who struggle in ways that are more similar n ways that are more similar to oneto oneanother, older poor readers often present a more scattered array of strengths andanother, older poor readers often present a more scattered array of strengths and

gaps. Therefore, ongoing reading and language assessment data, both quantitativegaps. Therefore, ongoing reading and language assessment data, both quantitative

and qualitative, would be crucial for progress monitoring. However, for those whoand qualitative, would be crucial for progress monitoring. However, for those who

struggle there exists continued study and debate regarding causes and scientifi-struggle there exists continued study and debate regarding causes and scientifi-

cally based reading supports (Lyon & Chhabra, 2004; National Institute of Childcally based reading supports (Lyon & Chhabra, 2004; National Institute of Child

Health and Human Development, 2000; Shaywitz & Shaywitz, 2003; SnowlingHealth and Human Development, 2000; Shaywitz & Shaywitz, 2003; Snowling

& Hulme, 2008). Chief among these has been the science of reading (Dehaene,& Hulme, 2008). Chief among these has been the science of reading (Dehaene,

2009; Seidenberg, 2017; Willingham, 2017) and related best instructional practices2009; Seidenberg, 2017; Willingham, 2017) and related best instructional practices

((Foorman et al., 2016; Mesmer, 2020; Seidenberg, 2013).Foorman et al., 2016; Mesmer, 2020; Seidenberg, 2013).

The second challenge lies in ensuring that knowledge building continuedThe second challenge lies in ensuring that knowledge building continued

during intervention sessions that maintained relevance to subject-during intervention sessions that maintained relevance to subject-matter courses.matter courses.

Intervention often advances the idiom ofIntervention often advances the idiom of rob Peter to pay Paulrob Peter to pay Paul conundrum, which conundrum, which
involves students missing subject-involves students missing subject-matter instruction while working with a readingmatter instruction while working with a reading

interventionist. It would be essential to design an intervention process that can beinterventionist. It would be essential to design an intervention process that can be

aligned to aligned to the academic knowledthe academic knowledge students would be using ge students would be using in their in their courses, rathercourses, rather

than relying on more generic intervention materials developed to focus on generalthan relying on more generic intervention materials developed to focus on general

reading skills.reading skills.

A third challenge was to remain mindful of the emotional and psychologicalA third challenge was to remain mindful of the emotional and psychological

ramifications of an intervention. On the one hand, formally identifying students asramifications of an intervention. On the one hand, formally identifying students as

being ibeing in need of intensive reading intervention supports could have an unintendedn need of intensive reading intervention supports could have an unintended

negative effect on their social emotional learning especially if their peers becomenegative effect on their social emotional learning especially if their peers become

aware of it. Reading motivation among adolesceaware of it. Reading motivation among adolescent strugglint struggling readers is underminedng readers is undermined

by devaluing and perceivby devaluing and perceived diffed difficulty (Klauda & Guthriculty (Klauda & Guthrie, 20ie, 2015) and the effort they15) and the effort they
are willing to expend (Cantrell, Rintamaa, Anderman, & Anderman, 2018). Onare willing to expend (Cantrell, Rintamaa, Anderman, & Anderman, 2018). On
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the other hand, we were hopeful that students would welcome receiving muchthe other hand, we were hopeful that students would welcome receiving much

needed support and needed support and intervenintervention. Wtion. We were well aware te were well aware that balancing hat balancing the academicthe academic

    

press needed to continue to gain knowledge, while at the same time addressingpress needed to continue to gain knowledge, while at the same time addressing

reading skills associated with younger readers, would require careful balance. Kimreading skills associated with younger readers, would require careful balance. Kim

et al. et al. (20(20117) aptly sum7) aptly summarized marized these challenges:these challenges:

Although there are engagement-Although there are engagement-focused approaches to adolescent literacy instruc-focused approaches to adolescent literacy instruc-

tion . . . struggling readers also need instruction in word- and sentence-tion . . . struggling readers also need instruction in word- and sentence-level processeslevel processes
that underlie skilled reading. Multicomponent reading interventions often includethat underlie skilled reading. Multicomponent reading interventions often include

isolated practice on basic reading skills but rarely embed basic skills work in moreisolated practice on basic reading skills but rarely embed basic skills work in more

cognitively challenging and engaging literacy activities. As a consequence, studentscognitively challenging and engaging literacy activities. As a consequence, students

may fail to see the relevance of skills work and may lack adequate opportunities formay fail to see the relevance of skills work and may lack adequate opportunities for

applying new skills applying new skills in meaningfin meaningful and cogul and cognitivenitively demanding contexts. (p. 35ly demanding contexts. (p. 358)8)

To blend the identification of the needs with instruction that was very explicit butTo blend the identification of the needs with instruction that was very explicit but

not exposing, we developed the Literacy Is Transformative Lab (LIT Lab), a read-not exposing, we developed the Literacy Is Transformative Lab (LIT Lab), a read-

ing intervention program designed to provide struggling high school readers withing intervention program designed to provide struggling high school readers with

one-to-one intensive intervention for 6-week cycles of 30-minute sessions, betweenone-to-one intensive intervention for 6-week cycles of 30-minute sessions, between

2 to 4 times per week.2 to 4 times per week.

Using Design-Based Research to Design the Using Design-Based Research to Design the InterventionIntervention

The LIT Lab was designed as a response to concerns about students strugglingThe LIT Lab was designed as a response to concerns about students struggling

with reading and how to best support them. Modeled as a formative experimentwith reading and how to best support them. Modeled as a formative experiment

(Reinking & Bradley, 2008; see also Chapters 8 and 12, this volume), the LIT Lab(Reinking & Bradley, 2008; see also Chapters 8 and 12, this volume), the LIT Lab

is an intervention purposefully designed so that data and results from the processis an intervention purposefully designed so that data and results from the process

and student outcoand student outcomes would inform mes would inform revisions to the revisions to the intervention using an intervention using an iteraiterativetive

approacapproach to h to future modifuture modifications to fications to the intervention (Reinkithe intervention (Reinking & ng & WWatkins, 1998)atkins, 1998)..

TTo ensure to ensure that a method of data colhat a method of data collection and analysis was lection and analysis was embedded in the embedded in the interinter--

vention, the following sequential framework was used to guide the development,vention, the following sequential framework was used to guide the development,
monitoring, and evaluation of the monitoring, and evaluation of the intervenintervention (Reintion (Reinking king & W& Watkins, 1998)atkins, 1998)::

11..   IdenIdentiftify and y and justify a valued justify a valued pedagogical goal.pedagogical goal.

2.2.  Specify an instructional intervention and provide a rationale for why it  Specify an instructional intervention and provide a rationale for why it

might potentially be effective.might potentially be effective.

3.3. Collect data to determine which factors in the educational environment Collect data to determine which factors in the educational environment

enhance or enhance or inhibit inhibit the specifthe specified interventionied intervention’s effectiv’s effectiveness.eness.

4.4.   Use data to mUse data to modifodify the interveny the intervention to achietion to achieve the pedagogical goal moreve the pedagogical goal more

efficiently and effectively.efficiently and effectively.

5.5.  Consider what positive or negative effects the intervention is producing  Consider what positive or negative effects the intervention is producing

beyond those associated with the pedagogical goal.beyond those associated with the pedagogical goal.
6.6.   Consider the extenConsider the extent to which the educat to which the educational environment has changed astional environment has changed as
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a result of a result of the intervention.the intervention.

    

Quantitative and qualitative data were used to help identify students whoQuantitative and qualitative data were used to help identify students who

would best benefit from the one-on-onwould best benefit from the one-on-one support that thie support that this intervention will provide,s intervention will provide,

focusing specifically on improving their reading, language, writing, and contentfocusing specifically on improving their reading, language, writing, and content

comprehension skills. Immediate considerations were made by reviewing students’comprehension skills. Immediate considerations were made by reviewing students’

Lexile scores, a quantitative measure of reading ability, as well as state English lan-Lexile scores, a quantitative measure of reading ability, as well as state English lan-

guage arts test scores, and teacher recommendations based on student work andguage arts test scores, and teacher recommendations based on student work and
observations of progress across their courses. Based on these initial and continuingobservations of progress across their courses. Based on these initial and continuing

assessmenassessments, its, instruction was nstruction was designed, implementeddesigned, implemented, and , and monitoremonitored. The d. The intent forintent for

each student was to bridge the chasm between his or her existing and grade-leveleach student was to bridge the chasm between his or her existing and grade-level

literacy skills so that the student could function successfully and independently inliteracy skills so that the student could function successfully and independently in

each of his or her subject-each of his or her subject-specific classes. In doing so, we continually assessed thespecific classes. In doing so, we continually assessed the

occurrences at the Literacy Lab by the five constructs of design-occurrences at the Literacy Lab by the five constructs of design-based researchbased research

(DBR) identified by Wang and Hannafin (2005) as “pragmatic, grounded, itera-(DBR) identified by Wang and Hannafin (2005) as “pragmatic, grounded, itera-

tive and flexible, integrative, and contextual” (p. 7). The intervention was bothtive and flexible, integrative, and contextual” (p. 7). The intervention was both

pragmatic and gpragmatic and grounded because we took a practical approach to support the learn-rounded because we took a practical approach to support the learn-

ing of students within the context of their learning site. Scheduling was flexibleing of students within the context of their learning site. Scheduling was flexible

to accommodate their preexisting class participation. Because we had identifiedto accommodate their preexisting class participation. Because we had identifiedgrade-level skill development for each student, we were able to implement a processgrade-level skill development for each student, we were able to implement a process

that was iterative and flexible enough to be continually redesigned within an exist-that was iterative and flexible enough to be continually redesigned within an exist-

ing school context. Each student remained central in the design-ing school context. Each student remained central in the design-based abased assessmenssessmentt

and planning of instructional interventions that had the goal of ensuring literacyand planning of instructional interventions that had the goal of ensuring literacy

skill development.skill development.

School ProfileSchool Profile

The school featured in this study, Health Sciences High and Middle CollegeThe school featured in this study, Health Sciences High and Middle College

(HSHMC), is a Title I school located in an urban area of San Diego, which serves(HSHMC), is a Title I school located in an urban area of San Diego, which serves

over 600 students in grades 9–12, 75% of which qualify for free and reduced-over 600 students in grades 9–12, 75% of which qualify for free and reduced-priceprice

meals. The school’s student population reflects that of the city of San Diego, withmeals. The school’s student population reflects that of the city of San Diego, with
the majority of the majority of the student body being the student body being Hispanic (54%Hispanic (54%)). The . The next largest populationnext largest population

are African American students, at 20.70%. The most recent reported graduationare African American students, at 20.70%. The most recent reported graduation

rate for the school is 98.70%, an indication that students enrolled at the schoolrate for the school is 98.70%, an indication that students enrolled at the school

persevere at high levels. In the most recent state testing, 36.72% of students metpersevere at high levels. In the most recent state testing, 36.72% of students met

and 20.3and 20.311% exceeded the % exceeded the ELA standards ELA standards for Californfor California’ia’s ans annual summnual summative assess-ative assess-

ment, the Caliment, the California Afornia Assessmenssessment of t of Student PStudent Performance and erformance and Progress (CAASPP)Progress (CAASPP)..

California schools also report College and Career Indicators (CCI) for post-highCalifornia schools also report College and Career Indicators (CCI) for post-high

school readiness. In the 2018–2019 school year, HSHMC reported 76% of studentsschool readiness. In the 2018–2019 school year, HSHMC reported 76% of students

prepared under CCI indicator criteria.prepared under CCI indicator criteria.

Similar to many schools in the community, a large percentage of HSHMC’sSimilar to many schools in the community, a large percentage of HSHMC’s

student population come from households where the primary language is a lan-student population come from households where the primary language is a lan-
guage other than Engliguage other than English. A total of 68% of studensh. A total of 68% of students at the school speak a languagets at the school speak a language
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other than English. Spanish is the predominant language at 54%, followed by 8%other than English. Spanish is the predominant language at 54%, followed by 8%

    

speaking Somalspeaking Somali and 5% ideni and 5% identiftifying aying another nonnother non--English language. Although mostEnglish language. Although most

of the students speak another language at home, only 90 students were identifiedof the students speak another language at home, only 90 students were identified

as being English learners in the most recent reporting year. This number reflectsas being English learners in the most recent reporting year. This number reflects

the school’s long-term efforts at supporting English learners through developmentthe school’s long-term efforts at supporting English learners through development

of targeted program and curriculum supports. Most recently, the school’s work onof targeted program and curriculum supports. Most recently, the school’s work on

supporting English learners has shown an increase in redesignated fluent English-supporting English learners has shown an increase in redesignated fluent English-
proficienproficient students, up ft students, up from 232 three years ago rom 232 three years ago to 294 in to 294 in the last the last school yearschool year..

Since the school opened its doors, it has adopted and maintained an inclusiveSince the school opened its doors, it has adopted and maintained an inclusive

education model to support special education students. Part of the school’s visioneducation model to support special education students. Part of the school’s vision

is to provide access and opportunities for all students to rigorous education cur-is to provide access and opportunities for all students to rigorous education cur-

riculum. The percentage of students at the school who qualified for special educa-riculum. The percentage of students at the school who qualified for special educa-

tion services under an individualized education program (IEP) is 17%. The schooltion services under an individualized education program (IEP) is 17%. The school

activeactively recruits students with ly recruits students with disabilities to disabilities to better represebetter represent and support tnt and support the largerhe larger

community, and those currently reflect 13 of the 14 federal eligibility criteria. Thiscommunity, and those currently reflect 13 of the 14 federal eligibility criteria. This

inclusive model includes comprehensive supports across all grade levels, contentinclusive model includes comprehensive supports across all grade levels, content

areas, clubs, sports, areas, clubs, sports, and other and other school organizations. Collschool organizations. Collaboration between contentaboration between content--

area teachearea teachers and educational specialirs and educational specialists is sts is a key component of the school’s inclusiva key component of the school’s inclusiveemodel. Education specialists are assigned to support a single content area acrossmodel. Education specialists are assigned to support a single content area across

all grade levels. This allows for cross-grade-level alignment as students matriculateall grade levels. This allows for cross-grade-level alignment as students matriculate

through their higthrough their high school years. Opportunities for imh school years. Opportunities for immediate and long-mediate and long-term interm instruc-struc-

tional planntional planning iing in support of student learning n support of student learning are part of are part of the model, as contenthe model, as contentt--areaarea

teachteachers and education specialists work closely to synchronize curers and education specialists work closely to synchronize curriculum supports,riculum supports,

as well as as well as to increase readiness for a student’to increase readiness for a student’s next steps in s next steps in achieving set goals.achieving set goals.

Intervention ParticipantsIntervention Participants

The LIT Lab has provided intervention services to 57 high school students sinceThe LIT Lab has provided intervention services to 57 high school students since

its inception in the 2018–2019 school year, 30 ninth- and 27 tenth-grade studentsits inception in the 2018–2019 school year, 30 ninth- and 27 tenth-grade students

in total. These numbers fluctuate as students cycle in and out of the interventionin total. These numbers fluctuate as students cycle in and out of the intervention
based on their progress during and monitoring that takes place after a student’sbased on their progress during and monitoring that takes place after a student’s

intervention cycle. In its most recent roster, the intervention served 8 ninth-gradeintervention cycle. In its most recent roster, the intervention served 8 ninth-grade

and 33 tenth-grade studentsand 33 tenth-grade students. In . In the nithe ninth-grade rosternth-grade roster, 3 , 3 studenstudents were female ts were female andand

5 were male. The tenth-grade roster consisted of 20 female and 14 male students.5 were male. The tenth-grade roster consisted of 20 female and 14 male students.

Each of the niEach of the ninth-grade studenth-grade students also qualints also qualified for an fied for an IEPIEP, while none of t, while none of the tenth-he tenth-

grade students had an IEP.grade students had an IEP.

Phase 1: The Initial InterventionPhase 1: The Initial Intervention

The fThe first iteration of the LIT irst iteration of the LIT Lab involveLab involved two id two interventervention teachention teachers, and a smars, and a smallerller

group of students than group of students than the second, much largerthe second, much larger, present versio, present version. In n. In the fall the fall of 201of 2018,8,
there were nine students who participated in a one-to-one literacy intervention.there were nine students who participated in a one-to-one literacy intervention.
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Students for this first iteration were identified through analysis of Lexile scores,Students for this first iteration were identified through analysis of Lexile scores,

    

which are collected for all students through the online, independent, and adap-which are collected for all students through the online, independent, and adap-

tive reading program called Achieve3000. The first students had the lowest Lexiletive reading program called Achieve3000. The first students had the lowest Lexile

scores in their grade levels. The number of students to be served was based on thescores in their grade levels. The number of students to be served was based on the

daily capacity of a single reading intervention teacher. Sessions were 30 minutes indaily capacity of a single reading intervention teacher. Sessions were 30 minutes in

length, utilized materials from existing reading intervention programs, and werelength, utilized materials from existing reading intervention programs, and were

supplemented with some teacher-supplemented with some teacher-creatcreated lessons. Ted lessons. There was no here was no end-daend-date identified;te identified;
these students wound up being these students wound up being served for 19 weeks.served for 19 weeks.

An initial concern of ours was how the intervention was being perceived byAn initial concern of ours was how the intervention was being perceived by

studenstudents ats and by nd by classroom teachersclassroom teachers. T. The reading he reading intervenintervention teacher had studentstion teacher had students

write their impressions of the intervention as part of their exit ticket at the endwrite their impressions of the intervention as part of their exit ticket at the end

of each intervention session. An analysis of responses from all nine participatingof each intervention session. An analysis of responses from all nine participating

students proved to be generally favorable. The exit tickets were analyzed by inter-students proved to be generally favorable. The exit tickets were analyzed by inter-

ventiovention teachers to identify an teachers to identify any concerns or problems that could ny concerns or problems that could be addressed withbe addressed with

practical solutions within practical solutions within processes in an processes in an interventiointervention session and inn session and inform the iform the internter--

vention. The analysis of data informed the iterative design of the intervention, asvention. The analysis of data informed the iterative design of the intervention, as

it provided insights to evaluate learner progress as well as components of the inter-it provided insights to evaluate learner progress as well as components of the inter-

vention and the overall design. A ninth-grade student provided a response in thevention and the overall design. A ninth-grade student provided a response in thefourth week that was illustrative of thifourth week that was illustrative of this sentiment: “I like that I s sentiment: “I like that I get help foget help for reading.r reading.

I am I am getting to getting to be a be a better readerbetter reader..” Despite our m” Despite our misgivings, isgivings, we discovered that oncewe discovered that once

the routines were established, students showed a positive outlook and participatedthe routines were established, students showed a positive outlook and participated

in the intervention. As noted by the intervention teacher at the time,in the intervention. As noted by the intervention teacher at the time,

“Kids were kind of stiff when I would go get them out of their class. But they“Kids were kind of stiff when I would go get them out of their class. But they

relaxed and got more talkative pretty quickly. We talk while we’re walking downrelaxed and got more talkative pretty quickly. We talk while we’re walking down

the hall and, by the time we get to the LIT Lab, they’d be smiling.”the hall and, by the time we get to the LIT Lab, they’d be smiling.”

Scheduling with the teacher, however, was more of a problem. One teacher’sScheduling with the teacher, however, was more of a problem. One teacher’s

humanities class was identified as being the point of contact. There was a surfacehumanities class was identified as being the point of contact. There was a surface

logic to this, as the course involved both ELA and social studies, which seemedlogic to this, as the course involved both ELA and social studies, which seemed

to make it an ideal location for mirroring subject-to make it an ideal location for mirroring subject-matter content. In addition, wematter content. In addition, we

believed that it would work better to coordinate the intervention with a singlebelieved that it would work better to coordinate the intervention with a single
teacher, who was supportive of the initiative. In practice, however, it became bur-teacher, who was supportive of the initiative. In practice, however, it became bur-

densome for the humanities teacher, as students were constantly in and out of herdensome for the humanities teacher, as students were constantly in and out of her

room. In an interview, she said, “It’s hard to keep track of who is present for anroom. In an interview, she said, “It’s hard to keep track of who is present for an

activity and who isn’activity and who isn’t. Lots t. Lots of interruptions are mof interruptions are making aking it tough for me to make sureit tough for me to make sure

they are all gettithey are all getting what they need from my class.ng what they need from my class.” Thi” This challenge intensified as thes challenge intensified as the

weeks wenweeks went by, as we realized tt by, as we realized that we had not put an endpoint on that we had not put an endpoint on the interventionhe intervention..

There were studeThere were students who were making nts who were making progress, as measured by their progress, as measured by their Lexile scores,Lexile scores,

writing and reading fluency scores, and decoding skills. But, the reading interven-writing and reading fluency scores, and decoding skills. But, the reading interven-

tion teacher was unsure about when or if to end or continue the intervention sup-tion teacher was unsure about when or if to end or continue the intervention sup-

port with port with individual students. As the spring individual students. As the spring semestesemester began, we recognir began, we recognized that wezed that we

needed to revise the intervention to include data-based decision making (DBDM;needed to revise the intervention to include data-based decision making (DBDM;
see Filderman, Toste, Didion, Peng, & Clemens, 2018, for a meta-see Filderman, Toste, Didion, Peng, & Clemens, 2018, for a meta-analysis on theanalysis on the
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see Filderman, Toste, Didion, Peng, & Clemens, 2018, for a metasee Filderman, Toste, Didion, Peng, & Clemens, 2018, for a meta analysis on theanalysis on the

use of DBDM in reading interventions), and to rethink how and when studentsuse of DBDM in reading interventions), and to rethink how and when students

    

would receive intervention services. In doing so, we returned to our experienceswould receive intervention services. In doing so, we returned to our experiences

with a with a shortshort-burst interval reading -burst interval reading interventiointervention we had n we had designed and implementeddesigned and implemented

with prwith primarimary students (Frey, Lapp, & Fisher, 2009)y students (Frey, Lapp, & Fisher, 2009)..

Phase 2: Modifying the InterventionPhase 2: Modifying the Intervention
While we had some preliminary evidence that there was a positive impact on stu-While we had some preliminary evidence that there was a positive impact on stu-

dents’ reading skills and dispositions, we also needed to confront the length anddents’ reading skills and dispositions, we also needed to confront the length and

intensity of the intervention. We decided to deploy a short-cycle reading interven-intensity of the intervention. We decided to deploy a short-cycle reading interven-

tion schedule similar to the one we had used at an elementary school in the sametion schedule similar to the one we had used at an elementary school in the same

community. Based on the success we had with that model and the evidence thatcommunity. Based on the success we had with that model and the evidence that

the effects endured over a 3-year time span, we reconceived this intervention as athe effects endured over a 3-year time span, we reconceived this intervention as a

6-week cycle. Students would now receive reading intervention support for 6 weeks,6-week cycle. Students would now receive reading intervention support for 6 weeks,

then monitored for an additional 6 weeks by tracking their Lexile scores, coursethen monitored for an additional 6 weeks by tracking their Lexile scores, course

grades, and soliciting grades, and soliciting classroom teacheclassroom teacher reports r reports about motivation and engagemenabout motivation and engagement.t.

In the meantime, a In the meantime, a new cohort of students wonew cohort of students would be receiving uld be receiving reading interventionreading intervention

during tduring this second cycle. At the end of his second cycle. At the end of the second 6-week cycthe second 6-week cycle, any students fromle, any students fromthe first cycle who failed to make progress would be re-the first cycle who failed to make progress would be re-enrolled in the third cycle.enrolled in the third cycle.

We referred to this approach as “academic booster shots” that could be deliveredWe referred to this approach as “academic booster shots” that could be delivered

as needed for those who did not sustain the initial momentum generated by theas needed for those who did not sustain the initial momentum generated by the

intervention (Frey et al., 2009, p. 39).intervention (Frey et al., 2009, p. 39).

Of primary concern was monitoring the intervention’s effectiveness by exam-Of primary concern was monitoring the intervention’s effectiveness by exam-

ining student progress. A majority of students who were on track, based on assess-ining student progress. A majority of students who were on track, based on assess-

ment information, participated in a single 6-week cycle. But for students whoment information, participated in a single 6-week cycle. But for students who

showshowed little ged little growth during rowth during the 6-week cyclthe 6-week cycle, there had been a modie, there had been a modification to thefication to the

length of the cycle in which they participated. Slightly less than half (44%) of thelength of the cycle in which they participated. Slightly less than half (44%) of the

high school students who participated in the intervention had their cycles modi-high school students who participated in the intervention had their cycles modi-

fied to go beyond 6-week cycles. As a result, a change was implemented to furtherfied to go beyond 6-week cycles. As a result, a change was implemented to further

support students who continued to struggle and may require ongoing, rather thansupport students who continued to struggle and may require ongoing, rather than
shortshort-term, one--term, one-to-one intervention. Thus, students who to-one intervention. Thus, students who had not seen had not seen a siga signifnificanticant

increase in their growth increase in their growth to be on track for meeting their projected goals participatedto be on track for meeting their projected goals participated

in an in an additional intervenadditional intervention cycle for a total of tion cycle for a total of 12 weeks12 weeks. Extended time i. Extended time in a read-n a read-

ing iing intervenntervention has not tion has not historically proven to increase an historically proven to increase an older struggling older struggling studenstudent’t’ss

progress (Scammacca, progress (Scammacca, Roberts, Roberts, VVaughn, & aughn, & Stuebing, 201Stuebing, 2015)5), i, incluncluding ding those identi-those identi-

fied as English learners (Ludwig, Guo, & Georgiou, 2019). However, the increasedfied as English learners (Ludwig, Guo, & Georgiou, 2019). However, the increased

emphasis on DBDM in this intervention has been done in order to increase itsemphasis on DBDM in this intervention has been done in order to increase its

precision, not only in terms of the individualized content, but also who the indi-precision, not only in terms of the individualized content, but also who the indi-

vidual is (Filderman et al., 2018). Based on the learning and instructional insightsvidual is (Filderman et al., 2018). Based on the learning and instructional insights

we continue to gain twe continue to gain through DBR, we encourage that evehrough DBR, we encourage that every ry classroom teachclassroom teacher use aer use a

similar similar framework to ideframework to identifntify studentsy students’ strengths and needs and continually scaf’ strengths and needs and continually scaffoldfold
the next steps of instruction. Using this model invites teachers to view grade-levelthe next steps of instruction. Using this model invites teachers to view grade-level
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the next steps of instruction. Using this model invites teachers to view grade levelthe next steps of instruction. Using this model invites teachers to view grade level

expectations for students as competencies and then continually assess attainmentexpectations for students as competencies and then continually assess attainment

while providing needed scaffolds to ensure success.while providing needed scaffolds to ensure success.

    

Monitoring Impact on Student ProgressMonitoring Impact on Student Progress

Understanding as much as possible about students is imperative to best supportUnderstanding as much as possible about students is imperative to best support

their learning. If teachers are persistent in their efforts to get to know as much astheir learning. If teachers are persistent in their efforts to get to know as much as

possible about their students as learners and as people, then they are better pre-possible about their students as learners and as people, then they are better pre-

pared to connect wpared to connect with their ith their studenstudents and ts and support their needs support their needs (Lee, 2012(Lee, 2012)). Consider. Consider--ing ting the plethora of data that can be he plethora of data that can be collected through assessments, the intervencollected through assessments, the interventiontion

was designed to was designed to allow for intervention teachallow for intervention teachers to be ers to be informed about tinformed about their studentsheir students

with awith as much quantitative and qualitative data as could s much quantitative and qualitative data as could be gathered through ibe gathered through internter--

vention cycles.vention cycles.

To facilitate data collection, an intervention monitoring tool was developedTo facilitate data collection, an intervention monitoring tool was developed

to help collect and monitor student progress across four metrics: reading level, flu-to help collect and monitor student progress across four metrics: reading level, flu-

ency in oral reading, writing, and vocabulary scores. Throughout the school year,ency in oral reading, writing, and vocabulary scores. Throughout the school year,

monthly assessments were administered and the data were collected in individualmonthly assessments were administered and the data were collected in individual

student monitoring templates and then compiled into a master spreadsheet data-student monitoring templates and then compiled into a master spreadsheet data-

base, which provided the intervention team with a broader look at trends and pat-base, which provided the intervention team with a broader look at trends and pat-

terns in student progress (see Figure 7.1).terns in student progress (see Figure 7.1).

The first metric documented in the monitoring tool was the reading level.The first metric documented in the monitoring tool was the reading level.

Along wAlong with the reported Lith the reported Lexile level, the reading iexile level, the reading intervenntervention teacher also recordedtion teacher also recorded

the expected Lexile level of the student, based on his or her grade level. Because allthe expected Lexile level of the student, based on his or her grade level. Because all

studenstudents in tts in the school used this program ahe school used this program as part of their science and history ls part of their science and history literacyiteracy

curricula, these data were readily obtained and proved to be a convenient way tocurricula, these data were readily obtained and proved to be a convenient way to

gauge progress during and after intervention cycles. The availability of this data togauge progress during and after intervention cycles. The availability of this data to

both content-both content-area and intervention teachearea and intervention teachers was rs was a key part a key part of facilitating of facilitating convconversa-ersa-

tions, as all supporting teachers were working with the same metric.tions, as all supporting teachers were working with the same metric.

Oral reading fOral reading f luency was the second area of assessmeluency was the second area of assessment on the monitoring tool.nt on the monitoring tool.

Fluency is measured by assessing three factors: a qualitative measure of prosody,Fluency is measured by assessing three factors: a qualitative measure of prosody,

the number of words read correctly per minute (WCPM), and answers to compre-the number of words read correctly per minute (WCPM), and answers to compre-

hension questions. The intervention team used a digital tool that facilitated thishension questions. The intervention team used a digital tool that facilitated this
process by having students read text aloud on a computer. The tool captured theprocess by having students read text aloud on a computer. The tool captured the

student’s reading as an audio recording and used an algorithm to measure a stu-student’s reading as an audio recording and used an algorithm to measure a stu-

dent’s fluency. The tool provided a report on each metric and produced a runningdent’s fluency. The tool provided a report on each metric and produced a running

record that was accessible digrecord that was accessible digitally.itally.

Digital tools and algorithms did some of the heavy lifting in the analyticalDigital tools and algorithms did some of the heavy lifting in the analytical

processing of the work students produce. By leveraging two digital tools to helpprocessing of the work students produce. By leveraging two digital tools to help

with scoring and reporting growth in their respective metrics, intervention teach-with scoring and reporting growth in their respective metrics, intervention teach-

ers were able to focus their attention on other forms of supportive instruction anders were able to focus their attention on other forms of supportive instruction and

assessments during the sessions. Writing and vocabulary were two areas that wereassessments during the sessions. Writing and vocabulary were two areas that were

assessed and monitored manually by intervention teachers. Instructional materialsassessed and monitored manually by intervention teachers. Instructional materials

and multiple assessments for writing and vocabulary were developed and curatedand multiple assessments for writing and vocabulary were developed and curated
by each intervention teacher to provide the individualized support each studentby each intervention teacher to provide the individualized support each student
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by each intervention teacher to provide the individualized support each studentby each intervention teacher to provide the individualized support each student

needed. In assessing a student’s level of writing, intervention teachers guided stu-needed. In assessing a student’s level of writing, intervention teachers guided stu-

dents through timed writing exercises. The number of words per minute a studentdents through timed writing exercises. The number of words per minute a student
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writes during an exercise was tracked by the intervention teacher and recorded.writes during an exercise was tracked by the intervention teacher and recorded.

While a student composed a response, the intervention teacher observed for tim-While a student composed a response, the intervention teacher observed for tim-

ing, composition, and errors. Writing prompts were developed from a variety ofing, composition, and errors. Writing prompts were developed from a variety of

sources, including those relative to what students were learning in their courses.sources, including those relative to what students were learning in their courses.

Similarly, comprehension of vocabulary was assessed through a collectionSimilarly, comprehension of vocabulary was assessed through a collection

of word banks developed in collaboration with content-of word banks developed in collaboration with content-area teachers. Using aarea teachers. Using a
curriculum-curriculum-based measurement approach for secondary students developed bybased measurement approach for secondary students developed by

Espin, Shin, and Busch (2005), reading interventionists collaborated with contentEspin, Shin, and Busch (2005), reading interventionists collaborated with content

teachers to identify vocabulary terms currently being used in their classes. Perfor-teachers to identify vocabulary terms currently being used in their classes. Perfor-

mance on vocabulary matching tasks provided them with a progress monitoringmance on vocabulary matching tasks provided them with a progress monitoring

metric to gauge whether reading comprehension skills learned during interventionmetric to gauge whether reading comprehension skills learned during intervention

were being transferred to content-were being transferred to content-area learning.area learning.

Results of InterventionResults of Intervention

The results from the data collected through the monitoring tool span from initialThe results from the data collected through the monitoring tool span from initialrecording in September 20recording in September 2019 through February 2020. This ti19 through February 2020. This time roughly spans shortlyme roughly spans shortly

after the beginning of the school year to near the end of the first semester gradingafter the beginning of the school year to near the end of the first semester grading

period. Tperiod. The intervention was suspended for the he intervention was suspended for the remainder of the remainder of the 202019–2019–2020 school20 school

 year d year due to the Cue to the COOVID-VID-19 p19 pandeandemic that fmic that forcorced the sced the school’hool’s closs closure. Nure. Ninth-inth-gradegrade

intervention participants averageintervention participants averaged Ld Lexile gexile growth of rowth of ++108.108.78. The h78. The highest gain ighest gain expe-expe-

rienced by an individual ninth-grade student was 490 Lexile points. Growth wasrienced by an individual ninth-grade student was 490 Lexile points. Growth was

maintained for this student after the initial 6-week cycle, as he continued to makemaintained for this student after the initial 6-week cycle, as he continued to make

gains from an initial 190L pre-gains from an initial 190L pre-intervention score to a current level of 680Lintervention score to a current level of 680L, includ-, includ-

ing an additional 30-point increase between the time the intervention cycle endeding an additional 30-point increase between the time the intervention cycle ended

and the and the school closed. His early school closed. His early progress postprogress post--intervention is a hopeful sign that heintervention is a hopeful sign that he

wilwill continue to benefit from the initial l continue to benefit from the initial momenmomentum gaitum gained during the intervention.ned during the intervention.

Results from the tenth-grade group of students indicated an average growthResults from the tenth-grade group of students indicated an average growth
of 92.5 Lexile points. This group consisted of 33 students, 50% of whom showed aof 92.5 Lexile points. This group consisted of 33 students, 50% of whom showed a

triple-triple-digit increase in Ldigit increase in Lexile over time. The highest increase was 290 Lexile pointsexile over time. The highest increase was 290 Lexile points

for a student who had a baseline of 765 in September 2019 and gradually grew tofor a student who had a baseline of 765 in September 2019 and gradually grew to

1055L through February 2020.1055L through February 2020.

Results for oral reading in the same timeline showed more fluctuation in cer-Results for oral reading in the same timeline showed more fluctuation in cer-

tain areas, particularly in oral reading level. Both ninth- and tenth-grade studentstain areas, particularly in oral reading level. Both ninth- and tenth-grade students

showshowcased a trend in cased a trend in assessing at a higher oral assessing at a higher oral reading levereading level inl initially, and then drop-itially, and then drop-

ping a level or two in tping a level or two in the next two monthly assessments, befhe next two monthly assessments, before trending up again ore trending up again inin

the late January the late January assessmenassessment. A cont. A consistent frequensistent frequency of acy of assessmenssessments its is needed to helps needed to help

capture student progress and inform next steps. It was also observed that WCPMcapture student progress and inform next steps. It was also observed that WCPM

and comprehensioand comprehension tended to follow thn tended to follow this same is same trend as ttrend as the student achievhe student achieved, expe-ed, expe-
rienced a dip mrienced a dip midwayidway and then scored a littleand then scored a little higher in thigher in the most recent assessmehe most recent assessmentnt
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rienced a dip mrienced a dip midwayidway, and then scored a little , and then scored a little higher in thigher in the most recent assessmehe most recent assessment.nt.

Data on comprehension shoData on comprehension showed that 75wed that 75% of % of the nithe ninth-grade participants reportednth-grade participants reported

above 60%. In the tenth-grade group, 69% of students reported comprehension atabove 60%. In the tenth-grade group, 69% of students reported comprehension at

    

60% or 60% or aboveabove. In . In addition, 2addition, 21 of 1 of the 33 tenth-grade studenthe 33 tenth-grade students achieved 1ts achieved 100% 00% on theon the

most recent vocabulary assessments in February 2020. One student had reportedmost recent vocabulary assessments in February 2020. One student had reported

40%, though the data fluctuated over the previous two assessments, ranging from40%, though the data fluctuated over the previous two assessments, ranging from

80 to 100%. It is i80 to 100%. It is important to note that these data points are snapshots in timportant to note that these data points are snapshots in time, andme, and

although they indicate a student’although they indicate a student’s performance, it s performance, it is wis within tithin the context of the con-he context of the con-

tent being used to assess. It is not possible to know the extent to which knowledgetent being used to assess. It is not possible to know the extent to which knowledge
informed growth in reading, and vice versa.informed growth in reading, and vice versa.

Data Are Only Half the StoryData Are Only Half the Story

There was a synergy that resulted from the partnership between reading interven-There was a synergy that resulted from the partnership between reading interven-

tion and tion and grade-lgrade-leveevel teachers, and tl teachers, and the connections the connections that were created with studentshat were created with students

through the multifaceted approach in supporting their growth in the intervention.through the multifaceted approach in supporting their growth in the intervention.

Each session offered opportunities for students to be vulnerable, more so than in aEach session offered opportunities for students to be vulnerable, more so than in a

larger class setting. Intervention teachers expressed the value of connecting withlarger class setting. Intervention teachers expressed the value of connecting with

students beyond simply teaching and assessing, and attributed much of what theystudents beyond simply teaching and assessing, and attributed much of what they

knew about their students from having deeper conversations with them on whoknew about their students from having deeper conversations with them on whothey were as learners and individuals. By creating a time and place where studentsthey were as learners and individuals. By creating a time and place where students

felt safe, students were willing to let down their guard and practice skills they hadfelt safe, students were willing to let down their guard and practice skills they had

been reluctant to use in a larger class setting, such as reading aloud or participat-been reluctant to use in a larger class setting, such as reading aloud or participat-

ing in discussions. The trust that intervention teachers built with students alsoing in discussions. The trust that intervention teachers built with students also

benefited other grade-level teachers, as all the teachers were then able to learnbenefited other grade-level teachers, as all the teachers were then able to learn

more about the students and how to more about the students and how to support them thsupport them through the collabrough the collaborative oppororative oppor--

tunities in professional learning community (PLC) sessions. Reading interventiontunities in professional learning community (PLC) sessions. Reading intervention

teachers attended part of the weekly grade-level meetings to provide updates onteachers attended part of the weekly grade-level meetings to provide updates on

student progress and highlight possible support steps to use in classes. The goal ofstudent progress and highlight possible support steps to use in classes. The goal of

these efforts was that the literacy instruction being shared by the LIT Lab teachersthese efforts was that the literacy instruction being shared by the LIT Lab teachers

became familiar enough to classroom teachers to apply in their own classes.became familiar enough to classroom teachers to apply in their own classes.

Impact on Student ConfidenceImpact on Student Confidence

Students acknowledged their growth, as well as their areas for improvement, as anStudents acknowledged their growth, as well as their areas for improvement, as an

outcome of their participation in the intervention cycles. All students who par-outcome of their participation in the intervention cycles. All students who par-

ticipated in a cycle identified personal next steps to apply their skills within theirticipated in a cycle identified personal next steps to apply their skills within their

content-content-area classes. What truly stood out was the level of self-area classes. What truly stood out was the level of self-confidence thatconfidence that

students now exhibited when they recognized their growth. In some cases, stu-students now exhibited when they recognized their growth. In some cases, stu-

dents expressed their confidence by acknowledging an increase in class participa-dents expressed their confidence by acknowledging an increase in class participa-

tion or completion of class readings. One student said that the LIT Lab helped hertion or completion of class readings. One student said that the LIT Lab helped her

“because I feel more confident in my reading and writing. I can read faster and“because I feel more confident in my reading and writing. I can read faster and

write more too.” Another student stated, “I volunteer more in class and read morewrite more too.” Another student stated, “I volunteer more in class and read more
books by myselfbooks by myself ”” and attributed his motivation to read to being more confident inand attributed his motivation to read to being more confident in
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books by myself,books by myself,  and attributed his motivation to read to being more confident in and attributed his motivation to read to being more confident in

his abilities. Finally, one student was quoted as saying, “The LIT Lab taught me tohis abilities. Finally, one student was quoted as saying, “The LIT Lab taught me to

never give up!”never give up!”

    

The LIT Lab intervention was designed to increase student literacy skills toThe LIT Lab intervention was designed to increase student literacy skills to

benefit not only their academics, but also their confbenefit not only their academics, but also their confidence as learners. In designingidence as learners. In designing

this intervention, we gave strategic considerations to design questions that guidedthis intervention, we gave strategic considerations to design questions that guided

our planning. We used and adapted a set of design inquiry questions to determineour planning. We used and adapted a set of design inquiry questions to determine

logistics, practices, supports, alogistics, practices, supports, and evaluativnd evaluative measures to e measures to address implemenaddress implementation oftation of

the intervention. See Figure the intervention. See Figure 77.2 for a .2 for a detailed look at the detailed look at the design questions (Frey etdesign questions (Frey et
al., 2009).al., 2009).

Learning PointsLearning Points

Throughout the DBR and the cycles of design, implementation, analysis, and iter-Throughout the DBR and the cycles of design, implementation, analysis, and iter-

ations, we have attempted to chronicle our decision-ations, we have attempted to chronicle our decision-making processes and howmaking processes and how

we made adjustments using the quantitative and qualitative data gathered fromwe made adjustments using the quantitative and qualitative data gathered from

Elements ofElements of

InIntetervrvenentition Don Desesigignn DeDesisiggn Qun Queeststiiononss

Before the intervention:Before the intervention:

communication andcommunication and

logisticslogistics

•• Who will coordinate?Who will coordinate?

•• How will stakeholders (teachers, administratorHow will stakeholders (teachers, administrators, families) bes, families) be

consulted?consulted?

•• How will interventionists be identified?How will interventionists be identified?

•• What materials will be used? How will they be obtained?What materials will be used? How will they be obtained?

•• What are the space requirements?What are the space requirements?

•• What are the scheduling requirements?What are the scheduling requirements?

•• What is the budget for the intervention?What is the budget for the intervention?

Before the intervention:Before the intervention:

establishing practicesestablishing practices

•• What is the intent of the intervention?What is the intent of the intervention?

•• What is the method of delivery?What is the method of delivery?

•• What lesson framework fits the intent?What lesson framework fits the intent?

•• What are the duration and frequency of the interWhat are the duration and frequency of the intervention?vention?

•• What formative assessments will be used?What formative assessments will be used?

••

How will data be collected?How will data be collected?

During theDuring the

intervention:intervention:

ongoing supportongoing support

•• How will interventionists be trained?How will interventionists be trained?

•• How will they be coached?How will they be coached?

•• How will they access professional development?How will they access professional development?

•• How will they communicate with classroom teachers?How will they communicate with classroom teachers?

•• How will ongoing assessments be utilized to make instructionalHow will ongoing assessments be utilized to make instructional

decisions?decisions?

 Afte After the interr the intervention:vention:

making decisionsmaking decisions

about next stepsabout next steps

•• What do the collected data, both What do the collected data, both qualitative and quantitative,qualitative and quantitative,

reflect about the intervention?reflect about the intervention?

•• What improvements can be made for the next intervention?What improvements can be made for the next intervention?

•• How will students gain access to the next interHow will students gain access to the next intervention?vention?

 Afte After the interr the intervention:vention:

academic boosteracademic booster

shotsshots

••  At what i At what internterval will sval will subsequubsequent inteent intervenrventions octions occur?cur?

•• How will continuity from one interHow will continuity from one intervention cycle to the next bevention cycle to the next be

assured?assured?
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FIGURE 7.2.FIGURE 7.2. Design questions for reading interventions. Adapted with permission from Frey,Design questions for reading interventions. Adapted with permission from Frey,

Lapp, and Fisher (2009)Lapp, and Fisher (2009). Copyr. Copyright © 200ight © 2009 International Literacy Association.9 International Literacy Association.

    

students and staff. We reached specific learning points that were identified andstudents and staff. We reached specific learning points that were identified and

informed through practice (see Noyes, 2008, regarding addressing how rather thaninformed through practice (see Noyes, 2008, regarding addressing how rather than

why change occurs) and were manifested across three dimensions: how the inter-why change occurs) and were manifested across three dimensions: how the inter-

vention team worked internally; how the intervention team worked in the largervention team worked internally; how the intervention team worked in the larger

context of the school; and how we strengthened the intervention through DBRcontext of the school; and how we strengthened the intervention through DBR

by iby invnvolving olving the wthe wider school community, including ider school community, including contencontentt--area teachearea teachers and rs and thethe
instructional technology team.instructional technology team.

The Reading InterThe Reading Intervention Teamvention Team

The reading iThe reading intervenntervention team consisted of tion team consisted of five members: a lead intervention adfive members: a lead intervention advi-vi-

sor, two full-time reading intervention teachers, and two part-time reading inter-sor, two full-time reading intervention teachers, and two part-time reading inter-

venvention teacherstion teachers. The . The make-make-up of thup of this team was is team was strategic in both strategic in both teachteacher expertiseer expertise

and the emphasis of their work with the specific students they support. The leadand the emphasis of their work with the specific students they support. The lead

advisor (Dadvisor (Dianeiane)), was , was an experienced educator with an experienced educator with deep knowledge and experiencedeep knowledge and experience

in the in the field of early and adolescent literafield of early and adolescent literacycy. The role of . The role of the lead advisor was to helpthe lead advisor was to help

guide the design of the intervention based on academic achievement gaps in read-guide the design of the intervention based on academic achievement gaps in read-
ing and writing, oversee the implementation of the designated intervention strate-ing and writing, oversee the implementation of the designated intervention strate-

gies, and provide guidance to the reading intervention teachers in relation to thegies, and provide guidance to the reading intervention teachers in relation to the

practices implemenpractices implemented and the ted and the modification of modification of these practices based on these practices based on evaluaevaluationtion

of student progress.of student progress.

The four reading intervention teachers implemented the intervention cyclesThe four reading intervention teachers implemented the intervention cycles

with their respective student groups. Two were full-time, meaning they were solelywith their respective student groups. Two were full-time, meaning they were solely

dedicated to this intervention program, and two other teachers were part-time,dedicated to this intervention program, and two other teachers were part-time,

splitting their time with the intervention program and other duties at the schoolsplitting their time with the intervention program and other duties at the school

site. One part-time reading intervention teacher focused on supporting a smallsite. One part-time reading intervention teacher focused on supporting a small

group of ngroup of ninth-grade students who also had inth-grade students who also had an IEPan IEP. Th. This gis group of students receivroup of students receiveded

additional dedicated one-on-one literacy support through this intervention. Theadditional dedicated one-on-one literacy support through this intervention. The

second part-time reading intervention teacher focused on supporting tenth-gradesecond part-time reading intervention teacher focused on supporting tenth-grade

students who had also been identified as English learners. Each teacher collectedstudents who had also been identified as English learners. Each teacher collected

data for their respective studendata for their respective students, which informed progts, which informed progress and modifress and modifications of theications of the

intervention approaches as needed.intervention approaches as needed.

Professional Learning for Reading Intervention TeachersProfessional Learning for Reading Intervention Teachers

Ongoing support is a crucial component of DBR. In this case, the professionalOngoing support is a crucial component of DBR. In this case, the professional

learning of each reading intervention teacher was an important investment madelearning of each reading intervention teacher was an important investment made

to improve the learning experience of the students and the overall impact of theto improve the learning experience of the students and the overall impact of the

interventiointervention effort. n effort. There were profThere were professional learning essional learning opportunities thopportunities that were schat were sched-ed-

uled each week and were specifically designed for reading intervention teachers touled each week and were specifically designed for reading intervention teachers to
learn share their findings with grade level teachers and gather feedback to informlearn share their findings with grade level teachers and gather feedback to inform
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learn, share their findings with grade-level teachers, and gather feedback to informlearn, share their findings with grade-level teachers, and gather feedback to inform

the intervention program itself.the intervention program itself.

    

Formal in-house professional learning sessions were led by the lead advisor.Formal in-house professional learning sessions were led by the lead advisor.

During During these sessions, the facilitatothese sessions, the facilitator guided the reading r guided the reading intervenintervention team throughtion team through

an analysis of quantitative and qualitative data to measure student growth, intro-an analysis of quantitative and qualitative data to measure student growth, intro-

ducing or revisiting a ducing or revisiting a specific strategy, and reviewing instrspecific strategy, and reviewing instructional materials. Data-uctional materials. Data-

sets were sourced from multiple instruments and analytic services. These includedsets were sourced from multiple instruments and analytic services. These included

the intervention monitoring tool, which was specifically designed for the LIT Lab;the intervention monitoring tool, which was specifically designed for the LIT Lab;
student reports on progress from the digital Lexile development tool; reports mea-student reports on progress from the digital Lexile development tool; reports mea-

suring suring ffluency and compreluency and comprehension scores prodhension scores produced by the audio recording tool; anduced by the audio recording tool; and

student observation notes from the reading intervention teacher collected duringstudent observation notes from the reading intervention teacher collected during

sessions. Analysis of multiple data sources was an important practice as it helpedsessions. Analysis of multiple data sources was an important practice as it helped

the team determine what was working and what needed to be addressed strategi-the team determine what was working and what needed to be addressed strategi-

cally. Using data to inform next steps is a critical component of the team’s collabo-cally. Using data to inform next steps is a critical component of the team’s collabo-

ration in evaluating the intervention process and making modifications as neededration in evaluating the intervention process and making modifications as needed

to its design.to its design.

The success of the team as a whole required that each intervention teacherThe success of the team as a whole required that each intervention teacher

have a foundational understanding of the literacy strategies that were part of thehave a foundational understanding of the literacy strategies that were part of the

intervention’s design, that each can properly implement a strategy and monitorintervention’s design, that each can properly implement a strategy and monitor
student progress. To this end, the in-house professional learning sessions offeredstudent progress. To this end, the in-house professional learning sessions offered

the lead advisor opportunities to facilitate introducing and modeling a new strat-the lead advisor opportunities to facilitate introducing and modeling a new strat-

egy, as well as returning to a strategy that had been in place. In a similar fashion,egy, as well as returning to a strategy that had been in place. In a similar fashion,

instructional materials were introduced or revisited as needed during these dedi-instructional materials were introduced or revisited as needed during these dedi-

cated intervention team sessions. Throughout intervention cycles, conversationscated intervention team sessions. Throughout intervention cycles, conversations

also addressed ways of making appropriate accommodations and modifications foralso addressed ways of making appropriate accommodations and modifications for

students that would benefit them or identify accommodations in IEP that providestudents that would benefit them or identify accommodations in IEP that provide

such supports to be in place.such supports to be in place.

Partnerships with Instructional TechnologyPartnerships with Instructional Technology

Reading intervention teaReading intervention teachers mchers must also be famust also be familiar wiliar with and confident in using theith and confident in using the

digital resources that are adopted to help students develop skills as well as providedigital resources that are adopted to help students develop skills as well as provide

metrics on student growth. To support the team’s understanding of the mechan-metrics on student growth. To support the team’s understanding of the mechan-

ics of the tool from a teacher’s and a student’s perspective, representatives fromics of the tool from a teacher’s and a student’s perspective, representatives from

each tool’s development company provided initial trainings to the team memberseach tool’s development company provided initial trainings to the team members

and the school site’s technology support team early at the start of the school year.and the school site’s technology support team early at the start of the school year.

Product-Product-specific training took place over the summer, and follow-specific training took place over the summer, and follow-up sessions wereup sessions were

scheduled during the school year to provide ongoing support to the interventionscheduled during the school year to provide ongoing support to the intervention

teachteachers. School site technology team ers. School site technology team supports were also supports were also available to help the iavailable to help the internter--

vention team with the technical aspects of the digital tools. Both the product andvention team with the technical aspects of the digital tools. Both the product and

school site technology supports were good partnerships to have in helping addressschool site technology supports were good partnerships to have in helping address

the custom setup of the custom setup of tool environments, rosters, complexity levetool environments, rosters, complexity levels, and ls, and such, as eachsuch, as each
tool may have components and information ttool may have components and information that are necessary tohat are necessary to function properlyfunction properly
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tool may have components and information ttool may have components and information that are necessary to hat are necessary to function properlyfunction properly,,

and often can be unique for each student.and often can be unique for each student.

    

Involvement in the Broader School ContextInvolvement in the Broader School Context

Once a week throughout the study, a PLC session took place for an Once a week throughout the study, a PLC session took place for an hour and a hour and a half.half.

During these sessions, the reading intervention team became part of a larger groupDuring these sessions, the reading intervention team became part of a larger group

of school site educator teams. This larger schoolwide intervention PLC involvedof school site educator teams. This larger schoolwide intervention PLC involved

educators working in other teams that support intervention efforts not specific toeducators working in other teams that support intervention efforts not specific toliteracy development. The group consisted of a student advancement and reteach-literacy development. The group consisted of a student advancement and reteach-

ing team, aing team, an independenn independent study program, tt study program, the educational technolhe educational technology ogy support team,support team,

and special education support teachers. These weekly PLC sessions created a timeand special education support teachers. These weekly PLC sessions created a time

and space for the intervention teams to come together and review data specific toand space for the intervention teams to come together and review data specific to

their programs, discuss trending issues regarding learning interventions, and pos-their programs, discuss trending issues regarding learning interventions, and pos-

sible strategies that can benefit a concerted effort from each program. In additionsible strategies that can benefit a concerted effort from each program. In addition

to the reading intervention team, a student was also receiving supports from oneto the reading intervention team, a student was also receiving supports from one

or more of these PLC intervention teams. Therefore, these PLC sessions offeredor more of these PLC intervention teams. Therefore, these PLC sessions offered

each member opportunities to share further insight on students, and also allowedeach member opportunities to share further insight on students, and also allowed

for each PLC member to learn from one another additional strategies and toolsfor each PLC member to learn from one another additional strategies and tools

that could be used to support their respective efforts. This PLC shared a com-that could be used to support their respective efforts. This PLC shared a com-

mon challenge, supporting the growth of struggling students across grade levels.mon challenge, supporting the growth of struggling students across grade levels.

By participating in this type of PLC, the reading intervention teachers gained aBy participating in this type of PLC, the reading intervention teachers gained a

deeper knowledge of what was taking place in other academic efforts that severaldeeper knowledge of what was taking place in other academic efforts that several

reading intervention students may also experience. Having another connection toreading intervention students may also experience. Having another connection to

the learner, outside of a single intervention session, expanded the lens into whatthe learner, outside of a single intervention session, expanded the lens into what

approaches a student responded to or which ones had not yielded results in aca-approaches a student responded to or which ones had not yielded results in aca-

demic growth. Through this PLC, all participating educators were able to gather ademic growth. Through this PLC, all participating educators were able to gather a

more well-more well-rounded understanding of intervention efforts, determine areas of needrounded understanding of intervention efforts, determine areas of need

and resources to assist, and inform their own practices.and resources to assist, and inform their own practices.

Communication with Content-Area Communication with Content-Area TTeacherseachers
In addition to the intervention PLC sessions, reading intervention teachers alsoIn addition to the intervention PLC sessions, reading intervention teachers also

participated in a weekly combined ninth- and tenth-grade-level meeting withparticipated in a weekly combined ninth- and tenth-grade-level meeting with

content-content-area teachers. The connection between content-area teachers. The connection between content-area and reading inter-area and reading inter-

vention teachers helped form a relationship through which a two-way dialoguevention teachers helped form a relationship through which a two-way dialogue

took place. This feedback loop informed the instruction of struggling readers ontook place. This feedback loop informed the instruction of struggling readers on

two fronts. First, reading intervention teachers had the opportunity to highlighttwo fronts. First, reading intervention teachers had the opportunity to highlight

a student and provide an update on that student’s progress. This brief snapshota student and provide an update on that student’s progress. This brief snapshot

of a student opened the floor for conversations regarding the student, what theof a student opened the floor for conversations regarding the student, what the

content teachers were observing from student work samples, and further insightcontent teachers were observing from student work samples, and further insight

on student successes and needs within their classrooms. Second, these insightson student successes and needs within their classrooms. Second, these insights

were then taken into consideration by the reading intervention teachers to furtherwere then taken into consideration by the reading intervention teachers to further
refine the student’s support during individualized sessions and also curated conrefine the student’s support during individualized sessions and also curated con
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refine the student s support during individualized sessions, and also curated con-refine the student s support during individualized sessions, and also curated con-

tent to integrate what was being used within content courses to further supporttent to integrate what was being used within content courses to further support

knowledgknowledge building e building and reading skills. Land reading skills. Learning earning more about the studenmore about the student allowed fort allowed for

    

intervention and grade-level teachers alike to develop a more in-depth understand-intervention and grade-level teachers alike to develop a more in-depth understand-

ing of the student and the tying of the student and the types of supports required to help him or her succeed. If apes of supports required to help him or her succeed. If a

contencontent teacher is not aware of tt teacher is not aware of the student’he student’s reading, fs reading, f luenluencycy, wr, writing, or vocabulariting, or vocabularyy

abilities, then they may not be able to properly support the student. On the otherabilities, then they may not be able to properly support the student. On the other

hand, if the intervention team does not know what content is being covered, andhand, if the intervention team does not know what content is being covered, and

how the studenhow the student is performt is performing in ing in classes, then it is more diffclasses, then it is more difficult to help proicult to help provide thevide the
student with contextualized instruction that will be relevant to his or her learning.student with contextualized instruction that will be relevant to his or her learning.

The relationship between content and intervention teachers provided incredibleThe relationship between content and intervention teachers provided incredible

value to the ivalue to the interventervention effort and ntion effort and informs informs best approachbest approaches to support es to support the student.the student.

ConclusionConclusion

Professional learning is important for all educators, and in our DBR, we integratedProfessional learning is important for all educators, and in our DBR, we integrated

opportunities for LIT opportunities for LIT Lab teachers to receiLab teachers to receive, participate in, and contribute to theirve, participate in, and contribute to their

professional growth and that of their educator peers to create a strong collectiveprofessional growth and that of their educator peers to create a strong collective

effort based on shared knowledge and skills. These PLC partnerships across inter-effort based on shared knowledge and skills. These PLC partnerships across inter-
vention teams and grade-level teachers allowed for reading intervention teachersvention teams and grade-level teachers allowed for reading intervention teachers

to raise awareness of student literacy abilities and communicate their needs. Forto raise awareness of student literacy abilities and communicate their needs. For

example, a grade-level teacher may express concerns regarding a specific student,example, a grade-level teacher may express concerns regarding a specific student,

though not have the proper though not have the proper knowledgknowledge on e on how to best support how to best support the student withoutthe student without

an assessment, or an understanding of the literacy strategies that can be strategi-an assessment, or an understanding of the literacy strategies that can be strategi-

cally implemented to support this student. Creating a communication loop is keycally implemented to support this student. Creating a communication loop is key

to share information about the student and his or her learning needs, as well as toto share information about the student and his or her learning needs, as well as to

inform inform interventiointervention teachers of contenn teachers of content that was t that was relerelevant to use vant to use in an in an interventionintervention

cycle. In addition, content-cycle. In addition, content-area teachers became more familiar with literacy build-area teachers became more familiar with literacy build-

ing strategies that they could use in their classrooms to extend supports.ing strategies that they could use in their classrooms to extend supports.

WWe identified the identified three challenges for this ree challenges for this reading intervention that have informedreading intervention that have informed

our approachour approach. The f. The first is to irst is to enhance the reading skillenhance the reading skills of adolescens of adolescents, and our earlyts, and our early

results appeared to show success in this realm. We were heartened that a slightresults appeared to show success in this realm. We were heartened that a slight

majority of majority of studenstudents (56%ts (56%) mai) maintained and intained and increased their reading proficiency afterncreased their reading proficiency after

the 6-week cycle ended. Our monitoring of the students who received a secondthe 6-week cycle ended. Our monitoring of the students who received a second

consecutive intervention cycle continued until school closure. As we continue toconsecutive intervention cycle continued until school closure. As we continue to

participate in distance learning, we will examine both the trajectory of growthparticipate in distance learning, we will examine both the trajectory of growth

and its association with the individualized session content. This is a question thatand its association with the individualized session content. This is a question that

remains unanswered and will require more time to do so.remains unanswered and will require more time to do so.

The second challenge identified iThe second challenge identified is content knowles content knowledge building. Tdge building. There is a ten-here is a ten-

sion between providing individualized supports yet decreasing the time in qualitysion between providing individualized supports yet decreasing the time in quality

core instruction. Wcore instruction. We addressed this in e addressed this in seveseveral ways. The firal ways. The first was in stayirst was in staying apprisedng apprised

of the topics currently being taught in of the topics currently being taught in contencontent courses in t courses in order to align materials order to align materials toto
t ib t t th t d t’t ib t t th t d t’ k l d i ik l d i i f lf l Thi i d tThi i d th t dh t d
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contribute to the student’contribute to the student’s knowledge in meanings knowledge in meaningful ful ways. This required tways. This required that read-hat read-

ing intervention teachers and content teachers communicate regularly about stu-ing intervention teachers and content teachers communicate regularly about stu-

dent progress and subject-dent progress and subject-matter demands. In addition, otherwise well-matter demands. In addition, otherwise well-intentionedintentioned

    

interventiointerventions (not just reading ins (not just reading intervennterventions) can be tions) can be undermined when the undermined when the studenstudentt

experiences them as fractured events that are not related to one another. We haveexperiences them as fractured events that are not related to one another. We have

learned that in a busy high school, coordinated efforts cannot be left to chance.learned that in a busy high school, coordinated efforts cannot be left to chance.

Teachers needed scheduled time to have these conversations, and grade-level meet-Teachers needed scheduled time to have these conversations, and grade-level meet-

ings and professional learning communities made that possible.ings and professional learning communities made that possible.

The third challenge we identified was understanding and responding to theThe third challenge we identified was understanding and responding to the
psychological and emotional needs of struggling adolescent readers. Reading moti-psychological and emotional needs of struggling adolescent readers. Reading moti-

vation and poor vation and poor self-self-concept are linked (e.g., Cantrell et al., 2018). Failure to attendconcept are linked (e.g., Cantrell et al., 2018). Failure to attend

to relationship building, goal setting, and the student’s monitoring of his or herto relationship building, goal setting, and the student’s monitoring of his or her

progress can dim the otherwise positive gains made in terms of skills and knowl-progress can dim the otherwise positive gains made in terms of skills and knowl-

edge. It is difficult to capture on a data monitoring sheet the increased smiles, theedge. It is difficult to capture on a data monitoring sheet the increased smiles, the

bounce in the step, and the openness of students to talk about their reading. Ourbounce in the step, and the openness of students to talk about their reading. Our

observations, howeobservations, howeverver, told us , told us that we were moving that we were moving in tin the right he right direction.direction.

As mentioned earlier, data provide but one part of the story. By bringingAs mentioned earlier, data provide but one part of the story. By bringing

together intervention teachers, content teachers, and the wider school community,together intervention teachers, content teachers, and the wider school community,

there are opportunities to further develop the understanding of who a student is,there are opportunities to further develop the understanding of who a student is,

what his or her literacy needs are, and what strategies to put into practice to maxi-what his or her literacy needs are, and what strategies to put into practice to maxi-
mize the impact on that student’s learning and in reaching his or her potential.mize the impact on that student’s learning and in reaching his or her potential.
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It’s July 5, Day 2, of a graduate literacy course required for teacher candidatesIt’s July 5, Day 2, of a graduate literacy course required for teacher candidates
in English, mathematics, science, and social studies education. The course isin English, mathematics, science, and social studies education. The course is
located onlocated on-site in the Leroy school district, which is part-site in the Leroy school district, which is partnering with nering with Etna Uni-Etna Uni-
versity to offer Camp Questions, a voluntary summer enrichment program, toversity to offer Camp Questions, a voluntary summer enrichment program, to
Leroy’s middle schoolers.Leroy’s middle schoolers.11 Candidates are in the midst of a week of intensive Candidates are in the midst of a week of intensive
coursework about literacy, inquiry, and instructional planning, to be followedcoursework about literacy, inquiry, and instructional planning, to be followed
by 3 weeks of daily teaching in Camp Questions with university instrby 3 weeks of daily teaching in Camp Questions with university instructors anductors and
Leroy teachers.Leroy teachers.

Kelly and her co-Kelly and her co-instructor Mike are teaching candidates how to con-instructor Mike are teaching candidates how to con-
struct online surveys so they can help Leroy students generate data for use instruct online surveys so they can help Leroy students generate data for use in
written arguments. Candidates discuss a reading about surveys, construct andwritten arguments. Candidates discuss a reading about surveys, construct and

refine questions about school recess and physical activity (the programwiderefine questions about school recess and physical activity (the programwide
inquiry topic) using Google Forms on Leroy’s Chromebooks, and answer eachinquiry topic) using Google Forms on Leroy’s Chromebooks, and answer each
other’other’s questions to s questions to test their eftest their effectivfectiveness and clariteness and clarityy. Mike . Mike and Kelly co-leadand Kelly co-lead
a debriefing, focusing on what candidates think they need to consider whena debriefing, focusing on what candidates think they need to consider when
using Forms themselves and with students. The lesson represents a significantusing Forms themselves and with students. The lesson represents a significant
change from the first iteration of the program 2 years prior when instructorschange from the first iteration of the program 2 years prior when instructors
had similar expectations for candidates but provided less scaffolding.had similar expectations for candidates but provided less scaffolding.

This chapter shares findings from a multiyear formative experiment (Reinking &This chapter shares findings from a multiyear formative experiment (Reinking &

Bradley, 2008) investigating the design, implementation, and adjustment of CampBradley, 2008) investigating the design, implementation, and adjustment of Camp

Questions (see Chapters 7 and 12, this volume, for further discussion of design-Questions (see Chapters 7 and 12, this volume, for further discussion of design-

based research [DBR] as formative experiment). We focus on the intervention’s rolebased research [DBR] as formative experiment). We focus on the intervention’s role

in preparing teacher candidates to address digital literacies, defined in this chapterin preparing teacher candidates to address digital literacies, defined in this chapter

CHAPTER 8CHAPTER 8

CollaboCollaborative Design to Supporrative Design to SupporttDigital LiDigital Literacies acteracies across the Currross the Curriculuiculumm

Kelly ChandlerKelly Chandler-Olcott, -Olcott, Sharon DotgerSharon Dotger, Kathleen , Kathleen A. A. Hinchman,Hinchman,
Heather Waymouth, and Keith O. NewvineHeather Waymouth, and Keith O. Newvine
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dentiality. Real names are used for course dentiality. Real names are used for course instructors and researchers coauthoring this piece.instructors and researchers coauthoring this piece.

    

as “the use of digital tools to consume and produce knowledge” (Manderino &as “the use of digital tools to consume and produce knowledge” (Manderino &

Castek, 2016, p. 79). The opening vignette introduces key ideas we explore later inCastek, 2016, p. 79). The opening vignette introduces key ideas we explore later in

the chapterthe chapter, including the blurr, including the blurring of pring of print and digital int and digital literacies in the interventionliteracies in the intervention,,

its evolution across multiple years of data analysis, and the collaborative nature ofits evolution across multiple years of data analysis, and the collaborative nature of

our work.our work.

In the first part of the chapter, we describe the project’s context, including itsIn the first part of the chapter, we describe the project’s context, including its
grounding in the literature and its relationship to an existing research–grounding in the literature and its relationship to an existing research–practicepractice

partnership (Penuel & Gallagher, 2017). Next, we describe the intervention and ourpartnership (Penuel & Gallagher, 2017). Next, we describe the intervention and our

methods for studying and improving it. We then share findings, describing threemethods for studying and improving it. We then share findings, describing three

key adjustments related to digital literacies. We conclude with a discussion of whatkey adjustments related to digital literacies. We conclude with a discussion of what

we learned about managing trade-offs associated with designing literacy interven-we learned about managing trade-offs associated with designing literacy interven-

tions to address digital literacies.tions to address digital literacies.

What Issues Stimulated the DBR?What Issues Stimulated the DBR?

Scholars agree that defiScholars agree that definitions of lnitions of literacy shiteracy should encompass the multiplicity of pur-ould encompass the multiplicity of pur-
poses and practices in today’s world, including digital literacies (Cope & Kalantzis,poses and practices in today’s world, including digital literacies (Cope & Kalantzis,

2015; Manderino & Castek, 2016; Mills, 2015; Rhodes & Robnolt, 2009). Use of2015; Manderino & Castek, 2016; Mills, 2015; Rhodes & Robnolt, 2009). Use of

digital tools for self-digital tools for self-expression, information sharing, commerce, and collaborationexpression, information sharing, commerce, and collaboration

is embedded in daily life for many individuals, prompting revision of older, print-is embedded in daily life for many individuals, prompting revision of older, print-

based practices and invention of new ones (Lankshear & Knobel, 2008). Thesebased practices and invention of new ones (Lankshear & Knobel, 2008). These

practices are about more than skill deployment; they also involve “the mind-setpractices are about more than skill deployment; they also involve “the mind-set

and competencies needed to make choices, interact, and engage in an open, net-and competencies needed to make choices, interact, and engage in an open, net-

worked society” (Manderino & Castek, 2016, p. 79). For candidates preparing toworked society” (Manderino & Castek, 2016, p. 79). For candidates preparing to

teach secondary subjects such as science and social studies, digital literacies areteach secondary subjects such as science and social studies, digital literacies are

nearly inextricable from disciplinary literacies—nearly inextricable from disciplinary literacies—the ways of reading, writing, andthe ways of reading, writing, and

communicating associated with participation in a disciplinary domain—communicating associated with participation in a disciplinary domain—becausebecause

contemporary disciplinary practice almost always involves the use of digital toolscontemporary disciplinary practice almost always involves the use of digital tools

(Castek & (Castek & ManderiManderino, 201no, 2017)7)..

Many K–Many K–12 schools struggle to 12 schools struggle to address digital laddress digital literaciteracies robustly for varied ies robustly for varied rea-rea-

sons (Colwell, Hunt-sons (Colwell, Hunt-Barron, & Reinking, 2013; Howell, Perez, & Abraham, 2021;Barron, & Reinking, 2013; Howell, Perez, & Abraham, 2021;

 Johnso Johnson, n, 2020116; 6; Leu Leu et et al., 201al., 20111)). . In In the the UniUnited ted StaStates, two tes, two decadecades des of of testtest-base-basedd

accountability have pressured teachers and school leaders to align curriculum andaccountability have pressured teachers and school leaders to align curriculum and

instruction with high-instruction with high-stakes tests, few of which address digital literacies explicitlystakes tests, few of which address digital literacies explicitly

(Leu et al., 2011). This omission creates the impression that attention to digital(Leu et al., 2011). This omission creates the impression that attention to digital

literaciliteracies is es is less crucial. New standards such as the less crucial. New standards such as the Common Core State StandardsCommon Core State Standards

(CCSS) and the Next Generation Science Standards (NGSS) are compatible with(CCSS) and the Next Generation Science Standards (NGSS) are compatible with

promoting digital literacies, but the documents are also not explicit about whatpromoting digital literacies, but the documents are also not explicit about what

this might look like in classrooms (Drew, 2012). For example, science standards’this might look like in classrooms (Drew, 2012). For example, science standards’
h d l d d l ld b h d b d ’h d l d d l ld b h d b d ’
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emphasis on developing and using models could be achieved by students’ compos-emphasis on developing and using models could be achieved by students’ compos-

ing wing with multimodal digital ith multimodal digital tools, but performance indicators leatools, but performance indicators leave tool selecve tool selection uption up

to teachers. The situation is complicated further by equity issues plaguing schools,to teachers. The situation is complicated further by equity issues plaguing schools,

    

such as funding differences that reduce access to digital tools for students in urbansuch as funding differences that reduce access to digital tools for students in urban

and rural settings (Gorski, 2017; Henry, 2009).and rural settings (Gorski, 2017; Henry, 2009).

These issues present opportunities and challenges for literacy teacher educa-These issues present opportunities and challenges for literacy teacher educa-

tors. Their role itors. Their role in preparing n preparing practitionepractitioners to rs to address discipline-address discipline-specific digital lspecific digital literaitera--

cies is likely more important than ever (Mirra, 2019). Yet, they must do this workcies is likely more important than ever (Mirra, 2019). Yet, they must do this work

with teacher candidates who have not uniformly experienced digitally mediatedwith teacher candidates who have not uniformly experienced digitally mediated
instruction themselves and thus may lack crucial sensibilities. Even if teacher edu-instruction themselves and thus may lack crucial sensibilities. Even if teacher edu-

cators can address this variation among candidates in campus-cators can address this variation among candidates in campus-based courses, can-based courses, can-

didates need situadidates need situated experience in enacting ted experience in enacting both priboth print and digital nt and digital literacy pedago-literacy pedago-

gies wgies with young people (Zenkov & Pith young people (Zenkov & Pytash, 201ytash, 2018)8). These experiences can . These experiences can be difbe difficultficult

to provide, however, because of the inconsistent attention to digital literacies into provide, however, because of the inconsistent attention to digital literacies in

K–K–12 schools already discussed and the 12 schools already discussed and the variabilitvariability associated with fy associated with fieldwieldwork in mostork in most

teachteacher preparation programs. That the bulk er preparation programs. That the bulk of supervision and coaching of supervision and coaching is done byis done by

school personnel off-school personnel off-campus means campus means that university teacher educathat university teacher educators often strugtors often strugglegle

to access and mediate their own students’ learning (Grossman, 2018). Regardingto access and mediate their own students’ learning (Grossman, 2018). Regarding

digital literacies, candidates’ field placement assignments introduce new variabilitydigital literacies, candidates’ field placement assignments introduce new variability

and potential inequities, as under-and potential inequities, as under-resourced schools tend to use digital tools moreresourced schools tend to use digital tools more
for remediation and test preparation and less for multimodal composition and col-for remediation and test preparation and less for multimodal composition and col-

laboration than their better-laboration than their better-funded and often less accountability-funded and often less accountability-driven counter-driven counter-

parts (Leu et al., 2011). Candidates assigned to high-needs settings may have fewparts (Leu et al., 2011). Candidates assigned to high-needs settings may have few

opportunities to practice digital literacy pedagogies and may be skeptical about theopportunities to practice digital literacy pedagogies and may be skeptical about the

appropriateappropriateness of ness of such pedagogies in such pedagogies in such contexts.such contexts.

Our team embraced DBR because the approach acknowledges complexitiesOur team embraced DBR because the approach acknowledges complexities

like these as the starting point for innovation and inquiry, rather than treatinglike these as the starting point for innovation and inquiry, rather than treating

complexities as separable fcomplexities as separable from an rom an intervenintervention. Aware that ltion. Aware that literacy researchiteracy researchers’ recers’ rec--

ommendations have not always been fully responsive to realities in K–12 settingsommendations have not always been fully responsive to realities in K–12 settings

(Hinchman & O’Brien, 2019), we were keen to take a collaborative approach to(Hinchman & O’Brien, 2019), we were keen to take a collaborative approach to

DBR with our school partners. We describe those efforts in the next section.DBR with our school partners. We describe those efforts in the next section.

How Did DBR Work within the Setting?How Did DBR Work within the Setting?

Our study was a formative experiment—Our study was a formative experiment—an approach to research intended toan approach to research intended to

“bri“bring about positive change ng about positive change in education environments through creative, innova-in education environments through creative, innova-

tive, instructional interventions grounded in theory and guided by systematic datative, instructional interventions grounded in theory and guided by systematic data

collection and analysis” (Reinkicollection and analysis” (Reinking & Bradley, 2008, p. 6)ng & Bradley, 2008, p. 6). The emphasis i. The emphasis in a forma-n a forma-

tive experiment on adaptive and iterative work in authentic contexts was a goodtive experiment on adaptive and iterative work in authentic contexts was a good

fit for a program we hoped to offer, study, and improve over multiple summers. Wefit for a program we hoped to offer, study, and improve over multiple summers. We

also valso viewed that approiewed that approach as compatible with tach as compatible with the idea of a “he idea of a “design-design-based research–based research–

practice partnership” (Penuel & Gallagher, 2017, p. 27), where researchers and edu-practice partnership” (Penuel & Gallagher, 2017, p. 27), where researchers and edu-
ll bll b l dl d ll bl f h dbl f h d dd
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cators collaborativecators collaboratively design ly design solusolutions to tions to problems of shared iproblems of shared interesnterest—t—a descriptiona description

that encapsulates the work that Etna faculty and Leroy personnel sought to dothat encapsulates the work that Etna faculty and Leroy personnel sought to do

together.together.

    

The Partnership ContextThe Partnership Context

Leroy is a small public school district in the northeast United States. Etna is aLeroy is a small public school district in the northeast United States. Etna is a

midsized private research university located nearby. The Leroy–Etna partnershipmidsized private research university located nearby. The Leroy–Etna partnership

originated in 2013, when district leaders asked university faculty to collaborateoriginated in 2013, when district leaders asked university faculty to collaborate

on improving access for students to cutting-on improving access for students to cutting-edge pedagogy and college-edge pedagogy and college-readinessreadinesssupport—support—an invitation that aligned with faculty’s growing interest in field-basedan invitation that aligned with faculty’s growing interest in field-based

teachteacher educationer education. At the . At the time, Ettime, Etna placed a handfna placed a handful of ul of studenstudent teachers in Leroyt teachers in Leroy

annually, and several Etna graduates worked in the district. Hoping to deepen theannually, and several Etna graduates worked in the district. Hoping to deepen the

collaboration, a steering committee of representatives from both institutions estab-collaboration, a steering committee of representatives from both institutions estab-

lished a thlished a three-ree-pronged agenda, including (1) enrichment for K–12 students, (2) fieldpronged agenda, including (1) enrichment for K–12 students, (2) field

placements for teacher candidates, and (3) professional learning for adults fromplacements for teacher candidates, and (3) professional learning for adults from

both organizations. The steering committee continues to meet monthly.both organizations. The steering committee continues to meet monthly.

The summer program was the first partnership initiative to implicate all threeThe summer program was the first partnership initiative to implicate all three

prongs simultaneously. Leroy staff hoped to bolster literacy engagement for youth,prongs simultaneously. Leroy staff hoped to bolster literacy engagement for youth,

boost low test scores, and provide opportuboost low test scores, and provide opportunities for partnities for participating teacheicipating teachers to developrs to develop

leadeleadership skillrship skills. Etna faculty s. Etna faculty wanted to address statwanted to address state certie certification mandates aroundfication mandates around

literacy content and pre-literacy content and pre-practicum field hours and challenge traditional discoursespracticum field hours and challenge traditional discourses
about the campus–about the campus–field divide (Zeichner, 2010).field divide (Zeichner, 2010).

Designing the InterventionDesigning the Intervention

Once a summer 2015 launch date was selected, the steering committee charged aOnce a summer 2015 launch date was selected, the steering committee charged a

subgroup of literacy faculty from Etna and central and building leaders from Leroysubgroup of literacy faculty from Etna and central and building leaders from Leroy

with developing the intervention. The subgroup began by sharing insights fromwith developing the intervention. The subgroup began by sharing insights from

prior initiatives the district and the university had sponsored independently, suchprior initiatives the district and the university had sponsored independently, such

as a summer camp at Leroy Elementary, discontinued when its funding expired,as a summer camp at Leroy Elementary, discontinued when its funding expired,

and a gand a graduaraduate literacy course featuring te literacy course featuring campus-campus-based tutoring based tutoring for adolesfor adolescents thatcents that

presented recruitment challenges for instructors and transportation difficulties forpresented recruitment challenges for instructors and transportation difficulties for
families. These discussions were key to establishing what Reinking and Bradleyfamilies. These discussions were key to establishing what Reinking and Bradley

(2008) call “baseline conditions” prior to implementing a new intervention.(2008) call “baseline conditions” prior to implementing a new intervention.

The group then moved to identifying pedagogical goals for the interventionThe group then moved to identifying pedagogical goals for the intervention

for its varied constituencies (see Table 8.1) and determining what features hadfor its varied constituencies (see Table 8.1) and determining what features had

the best chance of supporting those goals in light of existing theory and research.the best chance of supporting those goals in light of existing theory and research.

TABLE 8.TABLE 8.1. 1. Pedagogical Goals of Pedagogical Goals of the Interventionthe Intervention

MMiiddddlle  e  sscchhooool  l  ssttuuddeennttss TTeeaacchheer  r  ccaannddiiddaatteess LLeerrooy  y  tteeaacchheerrss

Use literacy as a tool Use literacy as a tool forfor

thinking and communicatingthinking and communicating
l dl d

Build capacity to Build capacity to teachteach

literacy as part of inquiry-literacy as part of inquiry-
b db d

Build capacity to supportBuild capacity to support

early-careeearly-career colleagues ir colleagues inn
h l fh l f
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g gg g
learning during inquirylearning during inquiry

y p q yy p q y
based instructionbased instruction

yy gg
teaching literacy as part ofteaching literacy as part of
inquiry-based instructioninquiry-based instruction

    

They decided, for instance, thatThey decided, for instance, that Teaching Argument Writing Teaching Argument Writing   (Hillocks, 2011),  (Hillocks, 2011),

which informed Common Core implementation for many in the region, offeredwhich informed Common Core implementation for many in the region, offered

an example of what instruction might look like in the new program. Subgroupan example of what instruction might look like in the new program. Subgroup

members were intrigued by Hillocks’s emphasis on organizing inquiry around whatmembers were intrigued by Hillocks’s emphasis on organizing inquiry around what

Kelly described as “real kid-Kelly described as “real kid-generated questions and data sets, rather than aroundgenerated questions and data sets, rather than around

traditional [curricular] content.” Leroy representatives believed that the district’straditional [curricular] content.” Leroy representatives believed that the district’s
ample supply of Chromebooks would support students to construct and distributeample supply of Chromebooks would support students to construct and distribute

surveys they developed to address current events and topics of interest, tabulatesurveys they developed to address current events and topics of interest, tabulate

and analyze data, access multimodal texts, and communicate their findings. Fac-and analyze data, access multimodal texts, and communicate their findings. Fac-

ulty believed that candidates’ facilitation of such work would meet many literacyulty believed that candidates’ facilitation of such work would meet many literacy

course objectives and align course objectives and align well with diwell with disciplinary sciplinary agendas to deveagendas to develop argumentationlop argumentation

and evidence-and evidence-based explanations. They albased explanations. They also believed that candidates would benefitso believed that candidates would benefit

from using Chromebooks and Google tools, which were available in many schoolsfrom using Chromebooks and Google tools, which were available in many schools

but used mostly for word processing and information searching.but used mostly for word processing and information searching.

Table 8.2 describes the five elements the group came to view as most essentialTable 8.2 describes the five elements the group came to view as most essential

(Colw(Colwell et al., 2013ell et al., 2013) to achieving ) to achieving the project’the project’s pedagogical s pedagogical goals. Our goals. Our focus on digfocus on digi-i-

tal literacies for this chapter sits primarily at the intersections of essential elementstal literacies for this chapter sits primarily at the intersections of essential elements
3 (literacy as multimodal communication) and 4 (support for student inquiry),3 (literacy as multimodal communication) and 4 (support for student inquiry),

although the other three elements play roles as well. Lesson study (no. 5) is impli-although the other three elements play roles as well. Lesson study (no. 5) is impli-

cated in our acated in our analysis because it helped to reveal how members of the heterogenenalysis because it helped to reveal how members of the heterogeneousous

studenstudent population (no. 1t population (no. 1) used ) used (or did not use) those dig(or did not use) those digital tools. ital tools. Adult collabora-Adult collabora-

tion across roles and experience levtion across roles and experience levels (no. 2els (no. 2) was al) was also importaso important as innt as instructors andstructors and

teachers supported candidate teams’ planning and instruction.teachers supported candidate teams’ planning and instruction.

Intervention ImplementationIntervention Implementation

The program The program took place each year at Leroy Middle School during took place each year at Leroy Middle School during JulyJuly. What came. What came

to be known as Week 0 because of the presence of adults but not youth was orga-to be known as Week 0 because of the presence of adults but not youth was orga-

nized as a traditional graduate course in literacy, albeit in a compressed formatnized as a traditional graduate course in literacy, albeit in a compressed format

requiring 6 hours of class per day. One of those days brought together candidatesrequiring 6 hours of class per day. One of those days brought together candidates

for joint planning with Leroy teachers. During Weeks 1–3, Leroy students were onfor joint planning with Leroy teachers. During Weeks 1–3, Leroy students were on

site for 3 hours site for 3 hours daily, Mondadaily, Monday through y through ThursdayThursday, and t, and the schedule was as follows:he schedule was as follows:

•• 8:30–9:008:30–9:00 A.M.A.M.: Candidate teams meet with instructors and teachers.: Candidate teams meet with instructors and teachers.

•• 9:009:00 A.M.A.M.–12:00–12:00 P.M.P.M.: Teams work with youth, supported by teachers and: Teams work with youth, supported by teachers and

instructors.instructors.

•• 12:00–12:3012:00–12:30 P.M.P.M.: Lunch break.: Lunch break.

•• 12:30–1:1512:30–1:15 P.M.P.M.: Candidates, teach: Candidates, teachers, and iners, and instructors debrief instruction.structors debrief instruction.

•• 1:15–2:301:15–2:30 P.M.P.M.: In: Instructors lead class for candidates.structors lead class for candidates.
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Candidates and instructors spent fuCandidates and instructors spent full ll days on Fridays exploring days on Fridays exploring new contennew content relatedt related

to literacy instruction and planning for the next week.to literacy instruction and planning for the next week.

    

The schedule reflected an intentional gradual release of responsibility The schedule reflected an intentional gradual release of responsibility ((PearsonPearson

& Gallagher, 1983) over 4 weeks from instructors and teachers to candidates.& Gallagher, 1983) over 4 weeks from instructors and teachers to candidates.

WWeek 1 required all teams to address the programwide inquireek 1 required all teams to address the programwide inquiry topic using the samey topic using the same

instructor-instructor-creatcreated plans. Dued plans. During ring WWeek 2, each team planeek 2, each team planned and taught a ned and taught a differentdifferent

4-day unit for 1 hour a day, then worked with its Leroy partner for another hour.4-day unit for 1 hour a day, then worked with its Leroy partner for another hour.

Drawing on instructor feedback and data from the first round of public researchDrawing on instructor feedback and data from the first round of public research

lessons, teams taught a revised version of this unit to a new group of students inlessons, teams taught a revised version of this unit to a new group of students in

Week 3.Week 3.

Study ParticipantsStudy Participants

TABLE TABLE 8.2. 8.2. Essential Elements Essential Elements of of the the InterventioInterventionn

EElleemmeenntt DDeessccrriippttiioonn RReesseeaarrcch  h  ssuuppppoorrtt

Enrichment forEnrichment for
a heterogeneousa heterogeneous
population of studentspopulation of students

The district advertises the program asThe district advertises the program as
enrichment for all students, rather thanenrichment for all students, rather than
remediation for some. Instructional groupingsremediation for some. Instructional groupings

are multiage and balaare multiage and balanced by gendernced by gender, race/ , race/ 
ethnicity, and language to support candidates inethnicity, and language to support candidates in
probleproblematizing matizing grade-legrade-level norms avel norms and leveragingnd leveraging
diversity in culturally proactive ways.diversity in culturally proactive ways.

Chandler-OlcottChandler-Olcott
(201(2019)9); Ga; Garcia rcia &&
O’Donnell-AllenO’Donnell-Allen

(2015)(2015)

Collaboration inCollaboration in
shared space by adultsshared space by adults
across experience across experience levelevelsls
and rolesand roles

Instructors and teachers design aInstructors and teachers design and delivernd deliver
lessons collaboratively to lessons collaboratively to model research-basedmodel research-based
practices. Candidate teams co-plan apractices. Candidate teams co-plan and co-teachnd co-teach
lessons with lessons with teacheteachers.rs.

Friend & CookFriend & Cook
(201(2013)3); Z; Zenkov enkov &&
Pytash (2018)Pytash (2018)

Literacy conceptualizedLiteracy conceptualized
as multimodalas multimodal
communication acrosscommunication across
contextscontexts

Leroy students read, wrLeroy students read, write, view, and representite, view, and represent
ideas across print and digital platforms. Theyideas across print and digital platforms. They
use wruse writer’iter’s notebooks, Chromebooks, ands notebooks, Chromebooks, and
Google tools to construct texts in variousGoogle tools to construct texts in various
genres. Teachers from multiple subject areas helpgenres. Teachers from multiple subject areas help
candidates envision how attention to lcandidates envision how attention to literacyiteracy
supports disciplinary priorities.supports disciplinary priorities.

Cope & KalantzisCope & Kalantzis
(201(2015); Manderino5); Manderino
& Ca& Castek (201stek (2016)6)

Support for studentSupport for student
inquiryinquiry

ObjectiveObjectives focus on s focus on helping Leroy studentshelping Leroy students
frame frame researchablresearchable questions about problems ande questions about problems and
controvecontroversies linkable rsies linkable to their lives.to their lives.

Hillocks (2011);Hillocks (2011);
 Janks (20 Janks (20114)4)

LLeessssoon  n  ssttuuddyy EEaacch  h  tteeaam m ppllaanns  s  aannd d  ddeelliivveerrs  s  ttwwo o  hhoouurr--lloonngg
public research lessons. Candidates, public research lessons. Candidates, teacheteachers,rs,
instructors, and partnership guests observe theinstructors, and partnership guests observe the
lessons and discuss lessons and discuss evidence of studenevidence of student learning.t learning.
TTeams revieams revise the se the lessons for re-teaclessons for re-teaching hing oror
portfolio iportfolio inclusionnclusion..

Leavy & HouriganLeavy & Hourigan
(2016); Lewis &(2016); Lewis &
Hurd Hurd (2011(2011))
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Participants across the four iterations (2015–2018) of the program analyzed hereParticipants across the four iterations (2015–2018) of the program analyzed here

included 25 to 40 Leroy middle schoolers a year (98 of 130 consented for theincluded 25 to 40 Leroy middle schoolers a year (98 of 130 consented for the

    

study, with some returning for multiple years), 4 to 6 Leroy teachers a year (all 14study, with some returning for multiple years), 4 to 6 Leroy teachers a year (all 14

consented for the study, with many returning for multiple iterations), and 9 to 18consented for the study, with many returning for multiple iterations), and 9 to 18

teacher candidates a year (51 of 53 consented for the study).teacher candidates a year (51 of 53 consented for the study).

According to public data when the study began, 78% of Leroy Middle SchoolAccording to public data when the study began, 78% of Leroy Middle School

students were white, 10% multiracial, 7% Latino, and 3% Black, with 1% each forstudents were white, 10% multiracial, 7% Latino, and 3% Black, with 1% each for

Asian and Native American students. The gender ratio was 53% female and 47%Asian and Native American students. The gender ratio was 53% female and 47%
male. Sixtmale. Sixty-y-two percent of students were identified atwo percent of students were identified as economically s economically disadvantageddisadvantaged,,

the second highest rate in the region. Leroy employed about 250 teachers servingthe second highest rate in the region. Leroy employed about 250 teachers serving

1,400 PreK to grade 12 students. Nearly all staff were white, with inexperienced1,400 PreK to grade 12 students. Nearly all staff were white, with inexperienced

teacher and turnover rates approximately equal to the state average. Etna servedteacher and turnover rates approximately equal to the state average. Etna served

22,000 students, with about 1,222,000 students, with about 1,200 enrolled in 00 enrolled in the School of Education. As in manythe School of Education. As in many

U.S. teacheU.S. teacher education programr education programs, its s, its candidates were predominantly female candidates were predominantly female (78(78%)%)

and white (76%). Within the program, we did not ask youth, candidates, or teach-and white (76%). Within the program, we did not ask youth, candidates, or teach-

ers to self-ers to self-identify in categories such as gender or race, and we are wary of infer-identify in categories such as gender or race, and we are wary of infer-

ring such identifications from physical characteristics or casual interactions, givenring such identifications from physical characteristics or casual interactions, given

contemporary discussions about the shifting, constructed nature of identity. Wecontemporary discussions about the shifting, constructed nature of identity. We

have no reason to believe that program demographics differed dramatically fromhave no reason to believe that program demographics differed dramatically from
the information about both organizations included above, but our lack of verifiedthe information about both organizations included above, but our lack of verified

individual data means individual data means that we do not share that we do not share participantparticipant--related percentages here orrelated percentages here or

use particular descriptors when discussing individuals in our findings.use particular descriptors when discussing individuals in our findings.

ResearchersResearchers

Because of the longitudinal, collaborative nature of the project, our research teamBecause of the longitudinal, collaborative nature of the project, our research team

is large. To honor varied contributions while allowing for shifting commitmentsis large. To honor varied contributions while allowing for shifting commitments

and availability, individuals, including key Leroy partners and local adjuncts serv-and availability, individuals, including key Leroy partners and local adjuncts serv-

ing as instructional staff, make decisions about their level of involvement for eaching as instructional staff, make decisions about their level of involvement for each

proposed publication. We include two professors of literacy education (Kelly andproposed publication. We include two professors of literacy education (Kelly and

Kathy), one associate professor of science education (Sharon), and two PhD stu-Kathy), one associate professor of science education (Sharon), and two PhD stu-

dents in literacy education (Heather and Keith), all of whom identify as white.dents in literacy education (Heather and Keith), all of whom identify as white.

Although Kelly took the lead on crafting our findings, all five of us were involvedAlthough Kelly took the lead on crafting our findings, all five of us were involved

with data analysis, drafting, and revising.with data analysis, drafting, and revising.

Data Sources and AnalysisData Sources and Analysis

As is typical of formative experiments, the study had multiple goals for data collec-As is typical of formative experiments, the study had multiple goals for data collec-

tion and drew on various qualitative sources. Fieldnotes and handouts from part-tion and drew on various qualitative sources. Fieldnotes and handouts from part-

nership planning meetings documented the instructional context in bnership planning meetings documented the instructional context in both organiza-oth organiza-

tions and documented “cotions and documented “conditions prior to introducing tnditions prior to introducing the interventionhe intervention” (Reink” (Reinkinging

& Bradley& Bradley, 200, 2008, p. 49)8, p. 49). Correspondence among instr. Correspondence among instructorsuctors, tra, transcripts fnscripts from Leroyrom Leroy
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& Bradley& Bradley, 200, 2008, p. 49)8, p. 49). Correspondence among instr. Correspondence among instructorsuctors, tra, transcripts fnscripts from Leroyrom Leroy
teacher and candidate interviews, and instructional materials from the graduateteacher and candidate interviews, and instructional materials from the graduate

course captured evidence of “the factors that enhanced or inhibited movement”course captured evidence of “the factors that enhanced or inhibited movement”

    

(p. 49) toward the pedagogical goal, as (p. 49) toward the pedagogical goal, as well as adjustmenwell as adjustments made to ts made to capitalize on capitalize on oror

amelioratameliorate those factors. Lesson study observation notes, candidate unit plane those factors. Lesson study observation notes, candidate unit plans, ands, and

samples of Leroy student work from the Chromebooks documented interventionsamples of Leroy student work from the Chromebooks documented intervention

outcomes on candidates’ learning to teach digital literacies, both before and afteroutcomes on candidates’ learning to teach digital literacies, both before and after

the adjustments.the adjustments.

As recommended for design As recommended for design research (Gravresearch (Gravemeijemeijer & er & Cobb, 2006), our anaCobb, 2006), our analy-ly-
sis involvsis involved multiple layers. The fired multiple layers. The first layer occurred withist layer occurred within each program n each program iteraiteration,tion,

as inas instructors made and documented fine-structors made and documented fine-grained igrained instructional adjustmennstructional adjustments to ben-ts to ben-

efit current participants, often through collaboration with Leroy teachers. In theefit current participants, often through collaboration with Leroy teachers. In the

middle of Year 3, for example, we offered sevmiddle of Year 3, for example, we offered several options for coneral options for constructing istructing infograph-nfograph-

ics when observational data revealed that the middle schoolers were struggling toics when observational data revealed that the middle schoolers were struggling to

compose collaboratively in the Piktochart tool. Between program iterations, thecompose collaboratively in the Piktochart tool. Between program iterations, the

instructional staff, aided by other members of the partnership, reviewed data frominstructional staff, aided by other members of the partnership, reviewed data from

the previous year to make and document larger-the previous year to make and document larger-scale instructional adjustmentsscale instructional adjustments

while beginning to construct an instructional theory. An example of this kind ofwhile beginning to construct an instructional theory. An example of this kind of

adjustment took place between Years 1 and 2 when we began to specify topicsadjustment took place between Years 1 and 2 when we began to specify topics

for inquiry because of an emerging conjecture that new candidates lacked enoughfor inquiry because of an emerging conjecture that new candidates lacked enough
experience with youth to select them independently in a compressed time frame.experience with youth to select them independently in a compressed time frame.

The most comprehensive layer, retrospective analysis (Gravemeijer & Cobb,The most comprehensive layer, retrospective analysis (Gravemeijer & Cobb,

2006), took place longitudinally, across multiple iterations, in order to refine2006), took place longitudinally, across multiple iterations, in order to refine

instructional theory and author reports for an external audience. In this phase,instructional theory and author reports for an external audience. In this phase,

we limited the dataset to the first 4 years of the ongoing project, and we identifiedwe limited the dataset to the first 4 years of the ongoing project, and we identified

data sources particularly relevant to candidates’ learning to teach digital literacies,data sources particularly relevant to candidates’ learning to teach digital literacies,

as opposed to literacy more broadly defined. We coded this subset of data usingas opposed to literacy more broadly defined. We coded this subset of data using

formative-formative-experiment categories drawn from Reinking and Bradley (2008), such asexperiment categories drawn from Reinking and Bradley (2008), such as

enhancing factors, inenhancing factors, inhibiting hibiting factorsfactors, outcomes, and adjustments., outcomes, and adjustments.

Once the data were coded, we identified patterns within and across codingOnce the data were coded, we identified patterns within and across coding

categories. We noted, for example, that many factors inhibiting capacity-categories. We noted, for example, that many factors inhibiting capacity-buildingbuilding

around teaching digaround teaching digital literacies were linked to ital literacies were linked to candidatescandidates’ inexperience as ’ inexperience as profes-profes-

sionals. We constructed assertions about the intervention over time that linkedsionals. We constructed assertions about the intervention over time that linked

ideas from one coideas from one coding ding categocategory ry to anotherto another. For in. For instance, we identified Leroy leaderstance, we identified Leroy leader--

ship’s willingness to deploy Chromebooks for all adults and students connected toship’s willingness to deploy Chromebooks for all adults and students connected to

the program the program as a as a key enhancing factorkey enhancing factor. A . A relatrelated enhancing ed enhancing factor was Leroy teach-factor was Leroy teach-

ers’ knowledge of Chromebooks, Google tools, and Leroy students. The positiveers’ knowledge of Chromebooks, Google tools, and Leroy students. The positive

impact of thiimpact of this knowledge was blunted a bit, howes knowledge was blunted a bit, howeverver, by an , by an inhibitiinhibiting factor: a Yng factor: a Yearear

1 pay schedule that reduced teachers’ time to coach candidates when the middle1 pay schedule that reduced teachers’ time to coach candidates when the middle

schoolers were not present and limited their access to literacy recommendationsschoolers were not present and limited their access to literacy recommendations

made by instructors. Adjustments to teachers’ schedules in Year 2 made it easiermade by instructors. Adjustments to teachers’ schedules in Year 2 made it easier

for instructors and Leroy teachers to coordinate work with candidates, includingfor instructors and Leroy teachers to coordinate work with candidates, including

(1) teacher participation in 45 minutes of instructor-(1) teacher participation in 45 minutes of instructor-led debriefing with candidatesled debriefing with candidates
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(1) teacher participation in 45 minutes of instructor(1) teacher participation in 45 minutes of instructor led debriefing with candidatesled debriefing with candidates
each afternoon, and (2) a standing weekly meeting of teachers and instructors foreach afternoon, and (2) a standing weekly meeting of teachers and instructors for

data sharing and problem solving.data sharing and problem solving.

    

What Were the Results of the DBR?What Were the Results of the DBR?

Since we have implemented multiple program iterations, we decided to organizeSince we have implemented multiple program iterations, we decided to organize

results around the coding category that speaks to that longitudinal quality mostresults around the coding category that speaks to that longitudinal quality most

directly: data-directly: data-driven adjdriven adjustments. In thiustments. In this section, we describe ths section, we describe three adjustmeree adjustments ournts our

analysis suggested had the most impact on our pedagogical goal related to teacheranalysis suggested had the most impact on our pedagogical goal related to teacher
candidates’ capacity to support students’ digital literacies: (1) instructor-candidates’ capacity to support students’ digital literacies: (1) instructor-determineddetermined

topics for inquiry, (2topics for inquiry, (2) construction and ) construction and use of use of high-lehigh-level curriculum organizers, avel curriculum organizers, andnd

(3(3) selection and implementation of a smal) selection and implementation of a small set of l set of high-high-leverage, focal literacy prac-leverage, focal literacy prac-

tices. Attention to other coding categories, such as outcomes, inhibiting factors,tices. Attention to other coding categories, such as outcomes, inhibiting factors,

and enhancing and enhancing factorsfactors, is , is threaded through each section as threaded through each section as appropriateappropriate..

Instructor-Determined Topics for Inquiry (Years 2–4)Instructor-Determined Topics for Inquiry (Years 2–4)

The curricular openness of summer enrichment compared to academic-The curricular openness of summer enrichment compared to academic- year year

instruction enhanced and iinstruction enhanced and inhibited the program’nhibited the program’s pedagogical goals. Freedom froms pedagogical goals. Freedom from

content mandates allowed candidates to tailor topics to student interests, poten-content mandates allowed candidates to tailor topics to student interests, poten-
tially increasing students’ motivation. Yet, the lack of an established curriculumtially increasing students’ motivation. Yet, the lack of an established curriculum

made that tailoring challenging for candidates with limited knowledge of youngmade that tailoring challenging for candidates with limited knowledge of young

adolescents, middle-adolescents, middle-grade priorities, and academic use of digital literacies. Thatgrade priorities, and academic use of digital literacies. That

Leroy teachers weLeroy teachers were embedded on candidate teams mre embedded on candidate teams mitigated lack of experience asitigated lack of experience as

an ian inhibiting nhibiting factorfactor, but t, but the teachehe teachers were not always present when teams planrs were not always present when teams planned.ned.

In YeIn Year 1, the planniar 1, the planning group sought to address topical challenges in ng group sought to address topical challenges in two ways.two ways.

First, with First, with Janks (201Janks (2014) as in4) as inspiration, we selectspiration, we selected issues related to bed issues related to bottled water forottled water for

programwide exploration during Week 1. According to Kelly’s email summary ofprogramwide exploration during Week 1. According to Kelly’s email summary of

a planning meeting, that topic allowed Leroy kids to consider their families’ “con-a planning meeting, that topic allowed Leroy kids to consider their families’ “con-

sumption of bottled water to create a data set” and had “a real-world application”sumption of bottled water to create a data set” and had “a real-world application”

for making hydration recommendations for the camp itself. Second, we assignedfor making hydration recommendations for the camp itself. Second, we assigned

candidate teams to design units for Weeks 2 and 3 with a broad science or socialcandidate teams to design units for Weeks 2 and 3 with a broad science or social

studies focus, to capitalize on those being the most common undergraduate majorsstudies focus, to capitalize on those being the most common undergraduate majors

in the candidate cohort and thus a source of content knowledge. We envisionedin the candidate cohort and thus a source of content knowledge. We envisioned

that candidates would learn to facilitate literacy skills during the water unit theythat candidates would learn to facilitate literacy skills during the water unit they

would then integrate into their own units, providing additional skill practice forwould then integrate into their own units, providing additional skill practice for

 you youth anth and fad facilitacilitation tion experiexperiencence foe for canr candidadidatestes. Bu. But, lt, lessoesson sn study tudy observobservatioations anns andd

post-post-lesson discussions revealed considerable variation in lesson discussions revealed considerable variation in how generahow generative these top-tive these top-

ics were. A few teams’ selections supported student-ics were. A few teams’ selections supported student-driven exploration with varieddriven exploration with varied

sources and survey data, but most funneled learners into more predictable, con-sources and survey data, but most funneled learners into more predictable, con-

strained responses, reducing opportustrained responses, reducing opportunities for literacynities for literacy..

To avoid these pitfalls in Year 2, we specified a programwide topic (pro-To avoid these pitfalls in Year 2, we specified a programwide topic (pro-

posed changes to U S currency then in the news) and three more topics for teamposed changes to U S currency then in the news) and three more topics for team
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posed changes to U.S. currency, then in the news) and three more topics for teamposed changes to U.S. currency, then in the news) and three more topics for team
exploration—exploration—school lunch, growth mind-set, and drones in everyday life—that weschool lunch, growth mind-set, and drones in everyday life—that we

thought would better support thought would better support studenstudent it inquiry. Wnquiry. We braie brainstormed and nstormed and selecselected theseted these

    

topics with the partnership steering committee to access insider knowledge of thetopics with the partnership steering committee to access insider knowledge of the

students and community resources. In response to another Year 2 change—students and community resources. In response to another Year 2 change—thethe

need to accommodate one-tneed to accommodate one-to-one tutoring o-one tutoring for some Leroy students by lfor some Leroy students by literacy mas-iteracy mas-

ter’ter’s students completing s students completing their practica—their practica—we divided the team topics into two foci:we divided the team topics into two foci:

one inquiring with multimodal texts and another with online survey constructionone inquiring with multimodal texts and another with online survey construction

and data analysis This division made it easier to keep track of what tutees missedand data analysis This division made it easier to keep track of what tutees missed
during tutoring pullouts, as well as ensured that every student experienced bothduring tutoring pullouts, as well as ensured that every student experienced both

foci over the program. We used information from a precourse questionnaire aboutfoci over the program. We used information from a precourse questionnaire about

candidates’ interests and backgrounds to assign them to teams with a particularcandidates’ interests and backgrounds to assign them to teams with a particular

topic and focus (e.g., School Lunch Survey). These moves led to team-topic and focus (e.g., School Lunch Survey). These moves led to team-constructedconstructed

units that instructors and returning Leroy teachers judged as more literacy-units that instructors and returning Leroy teachers judged as more literacy-infusedinfused

than those the previous year, but concerns remained that some teams’ interpreta-than those the previous year, but concerns remained that some teams’ interpreta-

tion of tion of the topics led the topics led them, in them, in Leroy teacher Kaitlyn’Leroy teacher Kaitlyn’s words, in s words, in “a comple“a completely differ-tely differ-

ent directionent direction” tha” than what in what instructors envisioned, an outcome that “took away fromnstructors envisioned, an outcome that “took away from

some of the literacy aspects.”some of the literacy aspects.”

This between-This between-iteration analysis led to two adjustments of the topic-iteration analysis led to two adjustments of the topic-selectionselection

process for Year 3. First, in process for Year 3. First, in MayMay, we vetted proposed , we vetted proposed topics with topics with Leroy middle Leroy middle schoolschool--
ers during lunchtime pizza parties that adjusers during lunchtime pizza parties that adjusted our priority lited our priority list while recruiting campst while recruiting camp

participants. Wparticipants. We ale also generated explicit selecso generated explicit selection criteria tion criteria that remain that remain in uin use, includ-se, includ-

ing topics’ potential for analysis from multiple perspectives rather than binaries;ing topics’ potential for analysis from multiple perspectives rather than binaries;

limited overlap with required school curricula; and availability of free, multimodal,limited overlap with required school curricula; and availability of free, multimodal,

and accessible resources on the topic (see Chandler-and accessible resources on the topic (see Chandler-Olcott et al., 2018, for moreOlcott et al., 2018, for more

on thion thiss)). These adjustments yielded a programwide inquir. These adjustments yielded a programwide inquiry topic around increasingy topic around increasing

recess and physical activity in schools and team topics focusing on the influence ofrecess and physical activity in schools and team topics focusing on the influence of

music in music in teensteens’ lives a’ lives and ways to welcome refugees into new nd ways to welcome refugees into new communities.communities.

Because all three topics appeared to be successful judging by within- andBecause all three topics appeared to be successful judging by within- and

between-between-iteration analysis, we expected to use the same processes again in Year 4.iteration analysis, we expected to use the same processes again in Year 4.

We made additional adjustments, however, due to a serendipitous occurrence: TheWe made additional adjustments, however, due to a serendipitous occurrence: The

Leroy mayor announced his Leroy mayor announced his desire to involvdesire to involve youth more deeply in the commune youth more deeply in the community,ity,

and Kara, the camp’s long-time librarian, proposed addressing his invitation as ourand Kara, the camp’s long-time librarian, proposed addressing his invitation as our

programwide focus for Week 1. This topic met our recently articulated selectionprogramwide focus for Week 1. This topic met our recently articulated selection

criteria and also presented numerous subtopics that could be explored by teamscriteria and also presented numerous subtopics that could be explored by teams

in Weeks 2 and 3. Leroy kids helped us brainstorm and rank these subtopics dur-in Weeks 2 and 3. Leroy kids helped us brainstorm and rank these subtopics dur-

ing the pizza parties, generating several ideas (e.g., ways that youth might connecting the pizza parties, generating several ideas (e.g., ways that youth might connect

with seniors iwith seniors in the comn the community) that neither instructors nor veteran Leroy teachemunity) that neither instructors nor veteran Leroy teachersrs

anticipated. The Year 4 program thus began with a Week 1 interview of the mayoranticipated. The Year 4 program thus began with a Week 1 interview of the mayor

before shifting to community-before shifting to community-related subtopics in Weeks 2 and 3. This increasedrelated subtopics in Weeks 2 and 3. This increased

coherecoherence across the program and nce across the program and allowed us to assign allowed us to assign multimodal text and surmultimodal text and surveyvey

foci to topics that best fit those foci. Topics like improving the local youth center,foci to topics that best fit those foci. Topics like improving the local youth center,

which many camp participants had frequented worked well with a survey focuswhich many camp participants had frequented worked well with a survey focus
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which many camp participants had frequented, worked well with a survey focus,which many camp participants had frequented, worked well with a survey focus,
while the seniors’ topic was better explored through multimodal texts about initia-while the seniors’ topic was better explored through multimodal texts about initia-

tives in tives in other communities that suggested new possibilother communities that suggested new possibilities for Leroyities for Leroy..

    

Reducing candidate time and energy spent on topic selection left them moreReducing candidate time and energy spent on topic selection left them more

time to plan for print and digital literacy. As Leroy teacher Noelle noted, presettime to plan for print and digital literacy. As Leroy teacher Noelle noted, preset

topics addressed the “struggle” she wtopics addressed the “struggle” she witnessed when candidates lacked enough “reitnessed when candidates lacked enough “realal

direction on where to go.” Such direction helped them “work cohesively” throughdirection on where to go.” Such direction helped them “work cohesively” through

their varying ideas about instruction. Strong preselected topics also meant thattheir varying ideas about instruction. Strong preselected topics also meant that

teachers and instructors spent more time coaching teams around facilitating stu-teachers and instructors spent more time coaching teams around facilitating stu-
dent learning with the Chromebooks and Google tools, rather than helping teamsdent learning with the Chromebooks and Google tools, rather than helping teams

navigate differences in navigate differences in how they viewed topicshow they viewed topics’ potential ’ potential or dimensions.or dimensions.

Another benefit of preselected topics was time to identify multimodal textsAnother benefit of preselected topics was time to identify multimodal texts

that were accessible for kids with varying literacy profiles. While the graduatethat were accessible for kids with varying literacy profiles. While the graduate

course had a learning objective related to text selection, most candidates neededcourse had a learning objective related to text selection, most candidates needed

the fulthe full course to devell course to develop that skills set—a lag top that skills set—a lag that threatenhat threatened instructional qualited instructional qualityy

for the middle for the middle schooleschoolers, especially early rs, especially early on. Ton. To address thio address this issue, ins issue, instructors estab-structors estab-

lished a lished a routine over multiple iterations that iroutine over multiple iterations that invnvolved instructors and olved instructors and Leroy teach-Leroy teach-

ers sharing text suggestions and rationales via email. Kara posted links to theseers sharing text suggestions and rationales via email. Kara posted links to these

texts on a website, with some texts designated as required and others as optional.texts on a website, with some texts designated as required and others as optional.

Aware of many teams’ preference for distributing traditional print to students inAware of many teams’ preference for distributing traditional print to students in
Year 1, we subsequently chose texts with clear digital affordances. As part of theYear 1, we subsequently chose texts with clear digital affordances. As part of the

mayor’s challenge in Year 4, for instance, programwide plans drew on an onlinemayor’s challenge in Year 4, for instance, programwide plans drew on an online

article, “15 Ways That Teens Are Changing the World,” that candidates dubbed aarticle, “15 Ways That Teens Are Changing the World,” that candidates dubbed a

“li“listicle,sticle,” an onl” an online genre blending aspects of feature articles and liine genre blending aspects of feature articles and lists. This examplests. This example

was selected because of its nonsequential text structure, headings, and mechanismwas selected because of its nonsequential text structure, headings, and mechanismss

for directing readers to related multimedia—for directing readers to related multimedia—all features that could support betterall features that could support better

online reading by youth. Given the rapid pace and long days associated with theonline reading by youth. Given the rapid pace and long days associated with the

program’s compressed format (an enhancing factor for Leroy teacher and studentprogram’s compressed format (an enhancing factor for Leroy teacher and student

participation but more challenging for teacher candidates and instructors), it wasparticipation but more challenging for teacher candidates and instructors), it was

difficult to locate and select texts with those affordances without the lead time ofdifficult to locate and select texts with those affordances without the lead time of

preselected topics.preselected topics.

Four-Day Curriculum Organizers (Years 2–3)Four-Day Curriculum Organizers (Years 2–3)

A second set of A second set of adjadjustments with ustments with implications for candidatesimplications for candidates’ teaching of ’ teaching of digital digital litlit--

eracies was associated with what we caleracies was associated with what we called 4-day organizled 4-day organizers, instructorers, instructor--constructedconstructed

graphic organizers specifying learning objectives, texts, and recommended activi-graphic organizers specifying learning objectives, texts, and recommended activi-

ties for a weeklong (4-day) unit. This represented a shift from Year 1, when weties for a weeklong (4-day) unit. This represented a shift from Year 1, when we

wrote full lesson plans with some limited candidate input for the bottled waterwrote full lesson plans with some limited candidate input for the bottled water

inquiry but then required candidates to write their own plans for the topics theyinquiry but then required candidates to write their own plans for the topics they

selecselected for Wted for Weeks 2 and eeks 2 and 3. As h3. As hinted in inted in the previous section, the Year 1 approachthe previous section, the Year 1 approach

 yield yielded multipled multiple e probproblemslems. Following length. Following lengthy y plans authplans authoreored by d by somsomeone else waseone else was

a struggle for candidates particularly given their inexperience and the practicea struggle for candidates particularly given their inexperience and the practice
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a struggle for candidates, particularly given their inexperience, and the practicea struggle for candidates, particularly given their inexperience, and the practice
appeared to have limited transfer for their own planning, judging by the weaknessappeared to have limited transfer for their own planning, judging by the weakness

of their of their team-team-written lessons.written lessons.

    

EveEven more troubling n more troubling given the ggiven the graduaraduate course te course focus was the focus was the reducereduced attentiond attention

to reading and writing in the team-to reading and writing in the team-authored plans for Weeks 2 and 3, as comparedauthored plans for Weeks 2 and 3, as compared

with with instructorinstructor--authored ones for Week 1. Candidates seemed to view student talkauthored ones for Week 1. Candidates seemed to view student talk

or even more genor even more generic hands-on activities as more engagieric hands-on activities as more engaging to students than ng to students than print orprint or

digital digital literaciesliteracies. More specifical. More specificallyly, we observed l, we observed limited carimited carryover into Wryover into Weeks 2 andeeks 2 and

3 of the Chromebook-3 of the Chromebook-supported approaches we encouraged candidates to employsupported approaches we encouraged candidates to employ
in Week 1. Despite the emphasis on constructing and analyzing data from surveysin Week 1. Despite the emphasis on constructing and analyzing data from surveys

in the bottled water unit and our ongoing feedback to reuse those approaches inin the bottled water unit and our ongoing feedback to reuse those approaches in

subsequent units, only one of 24 lessons authored by the six teams included anysubsequent units, only one of 24 lessons authored by the six teams included any

attention to Google Forms or Sheets. Candidates did ask Leroy students to gleanattention to Google Forms or Sheets. Candidates did ask Leroy students to glean

information from multimodal texts, including video clips and online articles. But,information from multimodal texts, including video clips and online articles. But,

they tended to structure they tended to structure those text ithose text interacnteractions wtions with teacherith teacher--directed graphic orga-directed graphic orga-

nizers that had not been introduced in either the Week 0 graduate course sessionsnizers that had not been introduced in either the Week 0 graduate course sessions

or the bottled water unit itself. The organizers’ appearance in the team-or the bottled water unit itself. The organizers’ appearance in the team-authoredauthored

plans suggested that Leroy partners drew on their own experience to support can-plans suggested that Leroy partners drew on their own experience to support can-

didates in the absence of more clearly articulated alternatives from instructors.didates in the absence of more clearly articulated alternatives from instructors.

Although we did not realize Although we did not realize it at the tiit at the time, retrospectivme, retrospective analysis e analysis revrevealed that teamealed that team
substitutions also tended to be less digitally mediated than the approaches in thesubstitutions also tended to be less digitally mediated than the approaches in the

instructor-instructor-authored plans.authored plans.

To address this set of issues in Year 2, we produced a 4-day organizer for theTo address this set of issues in Year 2, we produced a 4-day organizer for the

programwide topic for Week 1—U.S. currency changes—programwide topic for Week 1—U.S. currency changes—rather than full-blownrather than full-blown

lesson plans. We asked team members to develop detailed daily plans from thelesson plans. We asked team members to develop detailed daily plans from the

bulleted recommendations in the organizer to guide instruction for their assignedbulleted recommendations in the organizer to guide instruction for their assigned

students’ needs as well as direct their collaboration as co-students’ needs as well as direct their collaboration as co-teachers. The organizerteachers. The organizer

reduced the cognitive load for noreduced the cognitive load for novices while retainivices while retaining some crucial aspects for themng some crucial aspects for them

to puzzle through with help from Leroy partners. Our intention was to find theto puzzle through with help from Leroy partners. Our intention was to find the

sweesweet spot bett spot between past approaween past approaches offering ches offering too little too little direction and Mike’direction and Mike’s warns warninging

to fellow instructors that being “too prescriptive” would cause candidates to “loseto fellow instructors that being “too prescriptive” would cause candidates to “lose

ownership.ownership.” The ” The adoption of the organizer, and the shifadoption of the organizer, and the shift to predetermined topics fort to predetermined topics for

teams described in the previous section, led to overall improvement in candidates’teams described in the previous section, led to overall improvement in candidates’

lessons as ilessons as instructors observed and tnstructors observed and then evaluahen evaluated them on paper.ted them on paper.

At the same time, our lesson-At the same time, our lesson-study efforts revealed that some candidates con-study efforts revealed that some candidates con-

tinued to struggle to write manageable learning objectives and align them withtinued to struggle to write manageable learning objectives and align them with

appropriate learning activities in the team units. Furthermore, interview data fromappropriate learning activities in the team units. Furthermore, interview data from

 Jamie and oth Jamie and other Leroy ser Leroy staff suggesttaff suggested that it couled that it could be challenging to mediad be challenging to mediate thatte that

process, particularly if all parties on a team were not clear about who should beprocess, particularly if all parties on a team were not clear about who should be

doing what. Consequently, we decided to construct 4-day organizers for all unitsdoing what. Consequently, we decided to construct 4-day organizers for all units

across the program in Year 3, as well as plan more explicit instructional supportacross the program in Year 3, as well as plan more explicit instructional support

to help candidates and teachers learn to use the organizers more effectively in theto help candidates and teachers learn to use the organizers more effectively in the

camp context By Ycamp context By Year 4 we devoear 4 we devoted an hour duringted an hour during the fithe first meeting of candidatesrst meeting of candidates
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camp context. By Ycamp context. By Year 4, we devoear 4, we devoted an hour during ted an hour during the fithe first meeting of candidatesrst meeting of candidates
and teachers to learning how to create executable lesson plans from bulleted orga-and teachers to learning how to create executable lesson plans from bulleted orga-

nizer content like the following:nizer content like the following:

    

Survey, Day 1Survey, Day 1

•• Discuss why it will be valuable to supplement proposals to [school] leadersDiscuss why it will be valuable to supplement proposals to [school] leaders

with survey data from adults and students participating in Camp Questionswith survey data from adults and students participating in Camp Questions

[5 minutes].[5 minutes].

•• Have students brainstorm questions pertaining to recess that they see asHave students brainstorm questions pertaining to recess that they see as

answerable with surveys [15 minutes].answerable with surveys [15 minutes].

•• Sort questions Sort questions into thinto three or ree or four categories (e.four categories (e.g., personal prefereng., personal preferences, knowl-ces, knowl-

edge about recess, awarenedge about recess, awareness of ess of othersothers’ perspectives’ perspectives) and ) and assign paiassign pairs or trs or triosrios

to those categories [10 minutes].to those categories [10 minutes].

•• Give groups time to begin drafting questions in Google Forms for theirGive groups time to begin drafting questions in Google Forms for their

assigned survey sections [25 minutes].assigned survey sections [25 minutes].

Some of the best evidence of organizers as Some of the best evidence of organizers as an enabling factor came fan enabling factor came from Mike’rom Mike’ss

running notes during a weekly meeting between instructors and Leroy teachers.running notes during a weekly meeting between instructors and Leroy teachers.

The meeting took place after candidates had planned with two organizers, one forThe meeting took place after candidates had planned with two organizers, one for

the programwide topic and another for their team topic. When Kelly asked whatthe programwide topic and another for their team topic. When Kelly asked what

was working in the classrooms, teachers described the organizers’ positive impactwas working in the classrooms, teachers described the organizers’ positive impact
on planning. Cynthia shared that candidates were “less reliant on the Leroy part-on planning. Cynthia shared that candidates were “less reliant on the Leroy part-

ners and more willing to take risks.” Jamie concurred, claiming that his candidatesners and more willing to take risks.” Jamie concurred, claiming that his candidates

knew “where they are going,” in contrast with the previous year, when, withoutknew “where they are going,” in contrast with the previous year, when, without

an organizer to guide them, his team had sometimes enacted its assigned topican organizer to guide them, his team had sometimes enacted its assigned topic

in surprising, not always helpful, ways. Kaitlyn believed the organizer supportedin surprising, not always helpful, ways. Kaitlyn believed the organizer supported

her group’s division of labor as co-her group’s division of labor as co-teachers, and Noelle thought that hers had ateachers, and Noelle thought that hers had a

greater sense of urgency around converting the organizer directions into fully real-greater sense of urgency around converting the organizer directions into fully real-

ized lessons: “They are not putting off planning or neglecting it.” The exchangeized lessons: “They are not putting off planning or neglecting it.” The exchange

represented a positive convergence of perspectives from teachers with considerablerepresented a positive convergence of perspectives from teachers with considerable

knowledge of the program (each were 2- or 3-year veterans).knowledge of the program (each were 2- or 3-year veterans).

From a digital literacies perspective, adherence to the organizers also reducedFrom a digital literacies perspective, adherence to the organizers also reduced

candidates’ and teachers’ inclination to sidestep digitally mediated approaches incandidates’ and teachers’ inclination to sidestep digitally mediated approaches in

favofavor of r of print-print-based ones. Inbased ones. Instructors could stipulate, for structors could stipulate, for instance, whether studentsinstance, whether students

should be reading in print or online, taking notes in their hard-copy writer’s note-should be reading in print or online, taking notes in their hard-copy writer’s note-

books or an online document shared with group mates, or providing peer feedbackbooks or an online document shared with group mates, or providing peer feedback

with sticky notes or Google comments.with sticky notes or Google comments.

In addition, the organizers specified the form of writing students would useIn addition, the organizers specified the form of writing students would use

to communicate learning at unit’s end. This component reinforced the course’sto communicate learning at unit’s end. This component reinforced the course’s

Understanding by DesignUnderstanding by Design--influenced message (Wiggins & McTighe, 2005), thatinfluenced message (Wiggins & McTighe, 2005), that

candidates’ plans should support students in developing the knowledge and skillscandidates’ plans should support students in developing the knowledge and skills

aligned waligned with a culmiith a culminating product chosen in advance, nonating product chosen in advance, not after the fact. It offeredt after the fact. It offered

more genre variety to more genre variety to the middle schoolers than was tthe middle schoolers than was the case in he case in YYear 1, when threeear 1, when three

of six teams asked their students to compose petitions a genre worthy of studyof six teams asked their students to compose petitions a genre worthy of study
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of six teams asked their students to compose petitions, a genre worthy of studyof six teams asked their students to compose petitions, a genre worthy of study
but perhaps not with so much emphasis. And, most relevant to digital literacies, itbut perhaps not with so much emphasis. And, most relevant to digital literacies, it

helped to ensure student opportunities to compose multimodal texts with digitalhelped to ensure student opportunities to compose multimodal texts with digital

    

tools. Candidates themselves began to recognize these opportunities as valuable.tools. Candidates themselves began to recognize these opportunities as valuable.

For instance, Madeline, a fFor instance, Madeline, a future mathematics teacheuture mathematics teacherr, shared thi, shared this: “Seeing my s: “Seeing my stu-stu-

dents create infographics and presenting them was a heartwarming experience.”dents create infographics and presenting them was a heartwarming experience.”

By Year 4, the relevant culminating product was clearly labeled at the top of eachBy Year 4, the relevant culminating product was clearly labeled at the top of each

4-day organizer, with planned genres ranging from written proposals and cover let-4-day organizer, with planned genres ranging from written proposals and cover let-

ters to viters to visual maps and sual maps and slides to accompany oral presentaslides to accompany oral presentations, each tailored to ttions, each tailored to thehe
particular needs of audiences such as the mayor, parks and recreation supervisor,particular needs of audiences such as the mayor, parks and recreation supervisor,

and middle school principal. If the product was not explicitly digital, students wereand middle school principal. If the product was not explicitly digital, students were

guaranteed to have experienced multimodal or online reading and writing at otherguaranteed to have experienced multimodal or online reading and writing at other

points in the 4-day sequence.points in the 4-day sequence.

Focal Instructional Practices (Years 3–4)Focal Instructional Practices (Years 3–4)

A final adjustment with implications for digital literacies was the adoption of threeA final adjustment with implications for digital literacies was the adoption of three

focal instrfocal instructional practices in Yuctional practices in Year 3 simultaneously with our ear 3 simultaneously with our decision to constructdecision to construct

curriculum organizers for all units. For months, instructors had discussed growingcurriculum organizers for all units. For months, instructors had discussed growing

concerns that candidates were juggling too much in the course. Discussions of theconcerns that candidates were juggling too much in the course. Discussions of the
pedagogical approaches described in assigned readings were often short and shal-pedagogical approaches described in assigned readings were often short and shal-

low, and candidates had few opportunities to test them with students more thanlow, and candidates had few opportunities to test them with students more than

once. Like a growing segment of other teacher educators (Grossman, 2018), weonce. Like a growing segment of other teacher educators (Grossman, 2018), we

conjectured that in-depth understanding of a few versatile, important core prac-conjectured that in-depth understanding of a few versatile, important core prac-

tices would be better for candidates than the scattershot consideration of many.tices would be better for candidates than the scattershot consideration of many.

As a team, we brainstormed evidence-As a team, we brainstormed evidence-based instructional practices to support thebased instructional practices to support the

program’program’s inquirs inquiry focus and align with diy focus and align with disciplinary prsciplinary priorities (Castiorities (Castek & Mandeek & Manderino,rino,

2017). Eventually, we narrowed our list to three: eliciting student talk, writing to2017). Eventually, we narrowed our list to three: eliciting student talk, writing to

capture thinking, and facilitating student interaction with multimodal text.capture thinking, and facilitating student interaction with multimodal text.

That we envisioned these practices as applying, with appropriate adaptation,That we envisioned these practices as applying, with appropriate adaptation,

to both digital and print contexts was clear from the team’s earliest exchanges.to both digital and print contexts was clear from the team’s earliest exchanges.

When Mike proposed recasting “text-based discussion” as “facilitating students’When Mike proposed recasting “text-based discussion” as “facilitating students’

interaction with text,” Kelly agreed, offering a list of multimodal texts (“a videointeraction with text,” Kelly agreed, offering a list of multimodal texts (“a video

clip, a set of survey data, an informational article”), while noting that their useclip, a set of survey data, an informational article”), while noting that their use

would open up space for instructional modeling about “how to identify importantwould open up space for instructional modeling about “how to identify important

info or how to organize info into your own written product.” Other team membersinfo or how to organize info into your own written product.” Other team members

concurred, allowing us to unveil the finalized focal practices to Leroy teachers atconcurred, allowing us to unveil the finalized focal practices to Leroy teachers at

the staff orientation held later that week, where they, too, endorsed the idea. Bythe staff orientation held later that week, where they, too, endorsed the idea. By

the program’s July start, all unit organizers were labeled with consistent abbrevia-the program’s July start, all unit organizers were labeled with consistent abbrevia-

tions for each practice—tions for each practice—eliciting student talk (EST), writing to capture thinkingeliciting student talk (EST), writing to capture thinking

(WCT), and facilitating student interaction with text (FSIT)—as shown in Figure(WCT), and facilitating student interaction with text (FSIT)—as shown in Figure

8.1.8.1.

Once we settled on practices we adjusted various course aspects to addressOnce we settled on practices we adjusted various course aspects to address
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Once we settled on practices, we adjusted various course aspects to addressOnce we settled on practices, we adjusted various course aspects to address
them. We listed the practices on the first page of the Year 3 syllabus, where theythem. We listed the practices on the first page of the Year 3 syllabus, where they

were hard to miss, and we revised the order and relative emphasis of lessons inwere hard to miss, and we revised the order and relative emphasis of lessons in

Week 0 to ensure in-depth discussion of all three. When work with Leroy studentsWeek 0 to ensure in-depth discussion of all three. When work with Leroy students



    

commenced, we regularly asked candidates and teachers to reflect on the prac-commenced, we regularly asked candidates and teachers to reflect on the prac-

tices during afternoon debriefing. These changes, combined with the topic- andtices during afternoon debriefing. These changes, combined with the topic- and

organizer-organizer-relarelated adjustmented adjustments alts already described, led us ready described, led us to identify to identify what course assis-what course assis-

tant Molly, an alumna who was a literacy specialist in a nearby district, called antant Molly, an alumna who was a literacy specialist in a nearby district, called an

“uptick” in the quality of the instruction and the quantity of reading and writing“uptick” in the quality of the instruction and the quantity of reading and writing

opportunities for students. In that same conversation, however, we discussed con-opportunities for students. In that same conversation, however, we discussed con-

tinuing concerns about missed opportunities for student-tinuing concerns about missed opportunities for student-to-to-student talk as well asstudent talk as well as

unclear purposes for students’ text transactions. These concerns led us to furtherunclear purposes for students’ text transactions. These concerns led us to further

adjustments in Year 4, most notably, an overhaul of the session when candidatesadjustments in Year 4, most notably, an overhaul of the session when candidates

first met and planned with Leroy teachers. In Years 1 and 2, that session focusedfirst met and planned with Leroy teachers. In Years 1 and 2, that session focused

primarily on models of inquiry and strategies for co-primarily on models of inquiry and strategies for co-teaching, with an additionalteaching, with an additional

focus in Year 3 on learning to navigate the 4-day organizer. By Year 4, however,focus in Year 3 on learning to navigate the 4-day organizer. By Year 4, however,

we highlighted focal practices more clearly within the organizer exploration, usingwe highlighted focal practices more clearly within the organizer exploration, using

instructions liinstructions like the following to guke the following to guide discussion by candidates and teaide discussion by candidates and teachers withinchers within

their teams:their teams:

•• Review the Week 1 organizer for all references to FSIT.Review the Week 1 organizer for all references to FSIT.
•• Make a list of various texts you will explore with students (are there othersMake a list of various texts you will explore with students (are there others

we might consider?).we might consider?).

•• Make a list of key priMake a list of key principles abounciples about thit this focal practice that you can ins focal practice that you can infer fromfer from

how it is used across the organizer.how it is used across the organizer.

This joint activity helped to build shared understandings of the focal practices,This joint activity helped to build shared understandings of the focal practices,

making making it easier for instrit easier for instructors and teachuctors and teachers to coach candidates consistently towarders to coach candidates consistently toward

instructional instructional coherecoherence for students.nce for students.

To further cement the focal practices, we also made adjustments in Year 3 toTo further cement the focal practices, we also made adjustments in Year 3 to

a major course assignment: the discipline-a major course assignment: the discipline-specific application project. This multi-specific application project. This multi-

component assignment, dating back to Year 1, asked candidates to (1) consider thecomponent assignment, dating back to Year 1, asked candidates to (1) consider the

literacy implications of disciplinarliteracy implications of disciplinary standards, (2y standards, (2) respond to di) respond to discipline-scipline-specific arti-specific arti-

cles about teaching lcles about teaching literacyiteracy, and , and (3(3) locate and ) locate and evaluaevaluate multimodal te multimodal texts appropri-texts appropri-

ate for high school units in their subject area. After completing these components,ate for high school units in their subject area. After completing these components,

candidates wrote about how they intended to support literacy in their teachingcandidates wrote about how they intended to support literacy in their teaching

beyond Camp Questions. In Years 3 and 4, we asked them to discuss specificallybeyond Camp Questions. In Years 3 and 4, we asked them to discuss specifically

how they would use the focal practices “to support students in achieving disciplin-how they would use the focal practices “to support students in achieving disciplin-

ary ary outcomoutcomes.es.” T” This his adjadjustment made the ustment made the projecproject a t a better assessment of candidatesbetter assessment of candidates’’

understanding of the understanding of the practices. It also supported more explicit connections betweenpractices. It also supported more explicit connections between

coursework and subsequent teaching—coursework and subsequent teaching—an outcome instructors sometimes foundan outcome instructors sometimes found

challenging when candidates took a narrow view of their future subject-challenging when candidates took a narrow view of their future subject-specificspecific

teaching. Analysis revealed that while candidates’ memos in Years 3 and 4 variedteaching. Analysis revealed that while candidates’ memos in Years 3 and 4 varied

in thoroughness and nuance nearly all could identify subjectin thoroughness and nuance nearly all could identify subject specific applicationsspecific applications
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in thoroughness and nuance, nearly all could identify subject-in thoroughness and nuance, nearly all could identify subject-specific applicationsspecific applications
for the practices that cut across print and digital platforms. For example, Rich, afor the practices that cut across print and digital platforms. For example, Rich, a

social studies education major, proposed to elicit student talk through in-social studies education major, proposed to elicit student talk through in-personperson

jigsaw groups as well as voice memos shared online; his ideas about facilitatingjigsaw groups as well as voice memos shared online; his ideas about facilitating

    

student interaction with texts involved the investigation of print-based histori-student interaction with texts involved the investigation of print-based histori-

cal documents alongside content from “digital archives and databases.” Data likecal documents alongside content from “digital archives and databases.” Data like

Rich’s suggested some emerging candidate awareness of the practices’ malleabilityRich’s suggested some emerging candidate awareness of the practices’ malleability

for disciplinary purposes.for disciplinary purposes.

From a digital literacies perspective, the adoption of focal practices made itFrom a digital literacies perspective, the adoption of focal practices made it

easier to address candidate needs that could otherwise remain in tension—easier to address candidate needs that could otherwise remain in tension—tensiontension

exacerbaexacerbated by tted by the pace of he pace of the Camp the Camp Questions experience. Some candidates dem-Questions experience. Some candidates dem-

onstrated strong instincts for use of digital tools, either from previous schooling,onstrated strong instincts for use of digital tools, either from previous schooling,

work, or extracurrwork, or extracurricular experiences. Oticular experiences. Others, howehers, howeverver, required , required additional inadditional instruc-struc-

tional support in such areas as searctional support in such areas as searching librarhing library databases and sy databases and sharing Gharing Google Docsoogle Docs

to uploading images to an online discussion thread. Focusing most of our atten-to uploading images to an online discussion thread. Focusing most of our atten-

tion on just three practices exposed candidates to fewer instructional options fromtion on just three practices exposed candidates to fewer instructional options from

which to choose, but it provided time to shore up gaps in which to choose, but it provided time to shore up gaps in knowledgknowledge and skile and skills thatls that

would otherwise have inhibited their ability to enact the practices well. Like thewould otherwise have inhibited their ability to enact the practices well. Like the

adjustments we made with preselected topics and instructor-adjustments we made with preselected topics and instructor-designed organizers,designed organizers,

adoption of the practices reflected a calculated trade-off, constrainiadoption of the practices reflected a calculated trade-off, constraining some aspectsng some aspects

of candidate practice, sucof candidate practice, such as uh as unit design fnit design from scratchrom scratch, to improve opportun, to improve opportunities forities for
learning in others, such as the support of digital literacies.learning in others, such as the support of digital literacies.

How Did the DBR Influence Participant and Researcher Learning?How Did the DBR Influence Participant and Researcher Learning?

The formative experiment, particularly the retrospective analysis reported here,The formative experiment, particularly the retrospective analysis reported here,

revealed how interconnected the various adjustments were on candidates’ capacityrevealed how interconnected the various adjustments were on candidates’ capacity

to support digital literacies during Camp Questions and within their disciplines.to support digital literacies during Camp Questions and within their disciplines.

Analyzing those adjustments separately was valuable, particularly in terms of ourAnalyzing those adjustments separately was valuable, particularly in terms of our

research team members’ ability to identify fine-research team members’ ability to identify fine-grained changes in our approachesgrained changes in our approaches

over time. But, treating the adjustments discretely did not reveal the degree toover time. But, treating the adjustments discretely did not reveal the degree to

which they influenced each other: establishing workable topics for inquiry made itwhich they influenced each other: establishing workable topics for inquiry made it

easier to bound the 4-day organizer; having a 4-day organizer made it clearer howeasier to bound the 4-day organizer; having a 4-day organizer made it clearer how

focal practices could be embedded.focal practices could be embedded.

Longitudinal analysis revealed that we paid more attention to digital litera-Longitudinal analysis revealed that we paid more attention to digital litera-

cies in the program than we realized from within- and between-cies in the program than we realized from within- and between-iteration analysis.iteration analysis.

Opportunities for candidates and youth to learn about and use digital tools wereOpportunities for candidates and youth to learn about and use digital tools were

threaded throughouthreaded throughout the program, but in servt the program, but in service of inquiry rice of inquiry rather than as the focus.ather than as the focus.

Closer scrutiny of candidate data from discipline-Closer scrutiny of candidate data from discipline-specific application projects hasspecific application projects has

convinced us that the intervention will be better served in future iterations byconvinced us that the intervention will be better served in future iterations by

explaining more explicitly to candidates how they were learning to facilitate suchexplaining more explicitly to candidates how they were learning to facilitate such

functional use of digital literacies.functional use of digital literacies.

What are the learning pWhat are the learning points for designoints for design based researchersbased researchers? Some m? Some might see tight see thehe
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What are the learning pWhat are the learning points for design-oints for design-based researchersbased researchers? Some m? Some might see tight see thehe
intricate relationships of our intervention components as confounding factors—intricate relationships of our intervention components as confounding factors—

undesirable complications. However, we see them as central to the interven-undesirable complications. However, we see them as central to the interven-

tion’s responsiveness to the complexities of teaching and learning. Longitudinaltion’s responsiveness to the complexities of teaching and learning. Longitudinal

    

collaborative analysis helped us enhance the impact of these reciprocal design fea-collaborative analysis helped us enhance the impact of these reciprocal design fea-

tures in concert with one another.tures in concert with one another.

Another impact of the project was keener understanding of design-Another impact of the project was keener understanding of design-researchresearch

affordances of close collaboration with school partners. This included enhancedaffordances of close collaboration with school partners. This included enhanced

documendocumentation quality. The need to communicate across a sizable and tation quality. The need to communicate across a sizable and varied imple-varied imple-

mentation team helped preserve the intervention’s twists and turns—mentation team helped preserve the intervention’s twists and turns—includingincluding

rationales for rationales for adjadjustments—ustments—with detail atwith detail atypical for us ypical for us when worwhen working on king on smaller, lesssmaller, less

diverse teams. Collaborative analysis also ameliorated some limitations associateddiverse teams. Collaborative analysis also ameliorated some limitations associated

with teacher educators studying their own practice. Because Leroy partners drewwith teacher educators studying their own practice. Because Leroy partners drew

on difon differenferent lenses at lenses and experiences than nd experiences than instructorinstructor--researchresearchers, their ers, their contributionscontributions

steered us away from seeing what we wanted to see. Such triangulation seemedsteered us away from seeing what we wanted to see. Such triangulation seemed

especially helpful with especially helpful with digital ldigital literaciteracies, which can tempt early adopies, which can tempt early adopting ting researchresearchersers

to take advocacy positions rather tto take advocacy positions rather than ofhan offer clearfer clear-eyed analyses.-eyed analyses.

These findings also contribute to research on the benefits of teacher educa-These findings also contribute to research on the benefits of teacher educa-

tors, teachers, and candidates working with youth in shared community space, astors, teachers, and candidates working with youth in shared community space, as

opposed to more typical decontextualized approaches (Zeichner, 2010; Zenkov &opposed to more typical decontextualized approaches (Zeichner, 2010; Zenkov &

Pytash, 2018). For instance, when all adults shared observations during afternoonPytash, 2018). For instance, when all adults shared observations during afternoon
debriefings about middle schoolers’ technology-debriefings about middle schoolers’ technology-mediated reading and writing, dis-mediated reading and writing, dis-

cussion was grounded in common experiences involving youth known to all. Thecussion was grounded in common experiences involving youth known to all. The

influence of collaboration was multidirectional: teachers gained access to recentinfluence of collaboration was multidirectional: teachers gained access to recent

pedagogical scholarship, instructors gained insights about candidate preparation,pedagogical scholarship, instructors gained insights about candidate preparation,

and candidates were less likely to and candidates were less likely to rejecreject digt digital literacies because both ital literacies because both teachteachers anders and

instructors endorsed their potential. Common tools like the 4-day organizer andinstructors endorsed their potential. Common tools like the 4-day organizer and

focal practices provided important shared language.focal practices provided important shared language.

The preceding suggests that digital literacies researchers consider formulatingThe preceding suggests that digital literacies researchers consider formulating

the kind of rich, long-term partnerships that we have been able to establish withthe kind of rich, long-term partnerships that we have been able to establish with

our partners. These relationships allowed us to identify and promote high-our partners. These relationships allowed us to identify and promote high-leverageleverage

digital literacies practices as credible, practices we had not been as able to promotedigital literacies practices as credible, practices we had not been as able to promote

in previous work. These relationships also allowed us to implement community-in previous work. These relationships also allowed us to implement community-

based inquiry topics and candidates’ use of curriculum organizers. Digital literaciesbased inquiry topics and candidates’ use of curriculum organizers. Digital literacies

researchresearchers may also ers may also want to consider longitudinal want to consider longitudinal design-design-based projects to developbased projects to develop

the specifics of instructional frameworks over time in ways that allow them to rec-the specifics of instructional frameworks over time in ways that allow them to rec-

ognize interactions among their model components.ognize interactions among their model components.

REFERENCESREFERENCES

Castek, J., & Manderino, M. (2017). A planning framework for integrating digital literaciesCastek, J., & Manderino, M. (2017). A planning framework for integrating digital literacies

for disciplinary learning.for disciplinary learning. Journal of Adolescent & Adult Literacy, 60 Journal of Adolescent & Adult Literacy, 60, 697–700., 697–700.

Chandler-Chandler-Olcott, K. (2019).Olcott, K. (2019). A good  A good fit fit for all for all kids: Collkids: Collaborating to aborating to teach wrteach writing in iting in diverse,diverse,
in lusive settingsin lusive settings Cambridge MACambridge MA Harvard Ed cation PressHarvard Ed cation Press

164164 DBR AND SPEC IF IC  ADBR AND SPEC IF IC  A PPL ICAPPL ICATIONSTIONS



inclusive settingsinclusive settings. Cambridge, MA: . Cambridge, MA: Harvard Education Press.Harvard Education Press.
Chandler-Chandler-Olcott, K., Dotger, S., Waymouth, H., Crosby, M., Lahr, M., Hinchman, K., . . .Olcott, K., Dotger, S., Waymouth, H., Crosby, M., Lahr, M., Hinchman, K., . . .

Nieroda, J. (2018). Teacher candidates learn to enact curriculum in a partnership-Nieroda, J. (2018). Teacher candidates learn to enact curriculum in a partnership-

sponsored literacy enrichment program for youth.sponsored literacy enrichment program for youth. New Educator New Educator, 1, 144(3), 192–211.(3), 192–211.

    

Colwell, J., Hunt-Colwell, J., Hunt-Barron, S., & Reinking, D. (2013). Obstacles to developing digital lit-Barron, S., & Reinking, D. (2013). Obstacles to developing digital lit-

eracy on the internet in middle school science instruction.eracy on the internet in middle school science instruction. Journal of  Journal of Literacy ReseaLiteracy Research,rch,
4545(3), 295–324.(3), 295–324.

Cope, B., & Kalantzis, M. (2015).Cope, B., & Kalantzis, M. (2015). A  A pedagogy pedagogy of of multiliteracies: multiliteracies: Learning Learning by by designdesign. New. New

York: Palgrave Macmillan.York: Palgrave Macmillan.

Drew, S. (2012). Open up the ceiling on the Common Core State Standards: PreparingDrew, S. (2012). Open up the ceiling on the Common Core State Standards: Preparingstudents for 21st century literacy—students for 21st century literacy—now.now. Journal  Journal of of Adolescent Adolescent & & Adult Adult Literacy, Literacy, 5656,,

331–340.331–340.

Friend, M., & Cook, L. (2013).Friend, M., & Cook, L. (2013). Interactions: Collaboration skills for school professionalsInteractions: Collaboration skills for school professionals (7th (7th

ed.). New York: Pearson.ed.). New York: Pearson.
Garcia, A., & O’DonGarcia, A., & O’Donnell-nell-Allen, Allen, C. (2015)C. (2015).. PoPose, wobble, fse, wobble, f low: A clow: A culturallulturally proactive approachy proactive approach

to literacy instructionto literacy instruction. New York: T. New York: Teachers College eachers College Press.Press.

GorGorski, ski, PP. (2017). (2017).. Reaching and teaching studeReaching and teaching students in poverty: Erasing the achievement gapnts in poverty: Erasing the achievement gap. New. New

YYork: Teacork: Teachers Chers College Pollege Press.ress.

Gravemeijer, K., & Cobb, P. (2006). Design research from a learning design perspective.Gravemeijer, K., & Cobb, P. (2006). Design research from a learning design perspective.

In J. van den Akker, K. Gravemeijer, S. McKenney, & N. Nieveen (Eds.),In J. van den Akker, K. Gravemeijer, S. McKenney, & N. Nieveen (Eds.), EducationalEducational
design design researcresearchh (pp. 17–51). New York: Routledge. (pp. 17–51). New York: Routledge.

Grossman, P. (2018).Grossman, P. (2018). TTeaching core practices in eaching core practices in teacher educatioteacher educationn. Cambridge, MA: Harvard. Cambridge, MA: Harvard

Education Press.Education Press.
Henry, L. (2009). Unpacking social inequalities: Lack of technology integration mayHenry, L. (2009). Unpacking social inequalities: Lack of technology integration may

impede the development of multiliteracies among middle school students in theimpede the development of multiliteracies among middle school students in the
United States. In D. Pullen, C. Gitsaki, & M. Baguley (Eds.),United States. In D. Pullen, C. Gitsaki, & M. Baguley (Eds.), Technoliteracy, discourse,Technoliteracy, discourse,
and social practice: Frameworand social practice: Frameworks and applicationks and applicationss (pp. 55–79). Hershey, PA: IGI Global. (pp. 55–79). Hershey, PA: IGI Global.

Hillocks, G. (2011).Hillocks, G. (2011). TTeaching argument wreaching argument writing, grades iting, grades 66––1212. Portsmouth, NH: Heinemann.. Portsmouth, NH: Heinemann.

Hinchman, K., & O’Brien, D. (2019). Disciplinary literacy: From infusion to hybridityHinchman, K., & O’Brien, D. (2019). Disciplinary literacy: From infusion to hybridity..
 Journal of Literacy Research Journal of Literacy Research, 5, 511(4), 521–536.(4), 521–536.

Howell, E., Howell, E., Perez, S., Perez, S., & Abra& Abraham, ham, WW. T. (202. T. (2021)1). Toward a . Toward a professional professional develdevelopment modelopment model

for writing as for writing as a digital, participatory process.a digital, participatory process. Reading Research Quarterly, 56Reading Research Quarterly, 56(1)(1), , 9595–11–117.7.

 Janks, H. ( Janks, H. (2012014)4). Critical li. Critical literacy’teracy’s ongoing importancs ongoing importance for e for educeducation.ation. Journal of Adolescent Journal of Adolescent
& Adult Literacy, 57& Adult Literacy, 57, 349–356., 349–356.

 Johnson,  Johnson, L. L. (L. L. (2012016)6). W. Writing 2.0: riting 2.0: How How English English teacteachers hers concepconceptualize writing with tualize writing with digitaldigital

technologies.technologies. English Education, 49English Education, 49(1), 28–62.(1), 28–62.
Lankshear, C., & Knobel, M. (2008).Lankshear, C., & Knobel, M. (2008). Digital literacies: Concepts, policies, and practicesDigital literacies: Concepts, policies, and practices. New. New

York: Peter Lang.York: Peter Lang.

Leavy, A., & Hourigan, M. (2016). Using lesson study to support knowledge developmentLeavy, A., & Hourigan, M. (2016). Using lesson study to support knowledge development

in initial teacher education: Insights from early number classrooms.in initial teacher education: Insights from early number classrooms. Teaching andTeaching and
Teacher Education, 57Teacher Education, 57, 161–175., 161–175.

Leu, D. J., McVLeu, D. J., McVerrerry, J. G., O’Byrne, y, J. G., O’Byrne, WW. I., Ki. I., Kiili, Cili, C., Zawil., Zawilinski, inski, L., EverettL., Everett--Cacopado, H., . . .Cacopado, H., . . .

Forzani, Forzani, E. (201E. (2011)1). The new literacies of onl. The new literacies of online reading cine reading comprehension: Expandiomprehension: Expanding theng the

literaliteracy acy and learning nd learning curriculcurriculum.um. Journal of  Journal of Adolescent & Adult LiterAdolescent & Adult Literacy, 5acy, 555(1(1), 5), 5–14.–14.

Lewis, C., & Hurd, J. (2011).Lewis, C., & Hurd, J. (2011). Lesson study step by step: A guide to instructional improvementLesson study step by step: A guide to instructional improvement..
Portsmouth: NH: Heinemann.Portsmouth: NH: Heinemann.

Manderino, M., & Castek, J. (2016). Digital literacies for digital learning: A call for action.Manderino, M., & Castek, J. (2016). Digital literacies for digital learning: A call for action.

 Journal of Adolescent & Adult Literacy, 60 Journal of Adolescent & Adult Literacy, 60(1), 79–81.(1), 79–81.

Mill K (2015)Mill K (2015) Lit th i f th di it l S i l iti l lti d l p ti l tLit th i f th di it l S i l iti l lti d l p ti l t

CollaborativCollaborative Design to Support e Design to Support Digital LiteraciesDigital Literacies   165165



Mills, K. (2015).Mills, K. (2015). Literacy theories for the digital age: Social, critical, multimodal, spatial, mate-Literacy theories for the digital age: Social, critical, multimodal, spatial, mate-
rial, and sensory lensesrial, and sensory lenses. Bristol, UK: Multilingual . Bristol, UK: Multilingual MattersMatters..

Mirra, N. (2019). From connected learning to connected teaching: Reimagining digitalMirra, N. (2019). From connected learning to connected teaching: Reimagining digital
literliteracy pedagogy acy pedagogy in in English educatioEnglish education.n. English Education, 51English Education, 51(3), 261–291.(3), 261–291.

    

Pearson, P. D., & Gallagher, M. (1983). The instruction of reading comprehension.Pearson, P. D., & Gallagher, M. (1983). The instruction of reading comprehension. Con-Con-
temporary Educational Psychology, 8temporary Educational Psychology, 8, , 31317–347–344.4.

Penuel, W. R., & Gallagher, D. (2017).Penuel, W. R., & Gallagher, D. (2017). Creating research–Creating research– practice partnerships in education practice partnerships in education..

Cambridge, MA: HaCambridge, MA: Harvard Education Press.rvard Education Press.

Reinking, D., & Bradley, B. (2008).Reinking, D., & Bradley, B. (2008). On formative and design experimentsOn formative and design experiments. New . New YYork: ork: TTeach-each-

ers College Press/NCRLL.ers College Press/NCRLL.Rhodes, J. A., & Robnolt, V. (2009). Digital literacies in the classroom. In L. Christenbury,Rhodes, J. A., & Robnolt, V. (2009). Digital literacies in the classroom. In L. Christenbury,

R. Bomer, & P. Smagorinsky (Eds.),R. Bomer, & P. Smagorinsky (Eds.), Handbook of adolescent literacy researchHandbook of adolescent literacy research (pp. 153– (pp. 153–

169). New York: Guilford Press.169). New York: Guilford Press.

Wiggins, G., & McTighe, J. (2005).Wiggins, G., & McTighe, J. (2005). Understanding by designUnderstanding by design  (2nd ed.). Alexandria, VA:  (2nd ed.). Alexandria, VA:
ASCD.ASCD.

Zeichner, K. (2010). Rethinking the connections between campus courses and field experi-Zeichner, K. (2010). Rethinking the connections between campus courses and field experi-

ences in college and university-ences in college and university-based teacher education.based teacher education. Journal of T Journal of Teacher Education,eacher Education,
6611(1–2(1–2), 79), 79–99.–99.

ZenkovZenkov, K., , K., & P& Pytash, ytash, K. (201K. (2018)8). Cr. Critical, itical, projectproject--based clinical experiencesbased clinical experiences: Their origins: Their origins

and their elements. In K. Zenkov & K. Pytash (Eds.),and their elements. In K. Zenkov & K. Pytash (Eds.), Clinical experiences in teacherClinical experiences in teacher
education: Critical, project-education: Critical, project-based interventions in diverse classroomsbased interventions in diverse classrooms  (pp. 1–14). New  (pp. 1–14). New

York: Routledge.York: Routledge.

166166 DBR AND SPEC IF IC  ADBR AND SPEC IF IC  A PPL ICAPPL ICATIONSTIONS



    

Design-Design-based research (DBR) is a powerful tool to address authentic pedagogicalbased research (DBR) is a powerful tool to address authentic pedagogical

problems facing schools (Reinking, 2011; Reinking & Bradley, 2008). This chap-problems facing schools (Reinking, 2011; Reinking & Bradley, 2008). This chap-

ter examines the use of DBR within partnerships to address the learning needster examines the use of DBR within partnerships to address the learning needs

of multilingual students. In this chapter, we use the term emergent bilinguals toof multilingual students. In this chapter, we use the term emergent bilinguals to

describe students who speak another language and are learning English becausedescribe students who speak another language and are learning English because

it implies a continuum of language learning. This term encourages a shift towardit implies a continuum of language learning. This term encourages a shift toward

higher expectations and developmentally appropriate instruction and assessmenthigher expectations and developmentally appropriate instruction and assessment

practices (practices (García, 2009). Such a change is essential because emergent bilingualsGarcía, 2009). Such a change is essential because emergent bilinguals

are the fastest growing group of children in grades K–12 (U.S. Department of Edu-are the fastest growing group of children in grades K–12 (U.S. Department of Edu-

cation, 2012). We also use the broader termcation, 2012). We also use the broader term multilingual  multilingual studentsstudents, which includes, which includes

both emergenboth emergent bilit bilinguals anguals and studennd students who have already learned English and speakts who have already learned English and speak

one or more additional languages (one or more additional languages (Kieffer & Thompson, 201Kieffer & Thompson, 2018; National Council of8; National Council of

TTeacheeachers of rs of English, 2020)English, 2020). T. This his inclusivinclusive term e term is appropriate because is appropriate because the studentsthe students

in our research are by no means a monolithic group.in our research are by no means a monolithic group.

Latinx students comprise a large proportion of multilingual students, andLatinx students comprise a large proportion of multilingual students, and

Spanish is the home language of nearly three-Spanish is the home language of nearly three-quarters of English learners nation-quarters of English learners nation-

wide (Batalova & McHugh, 2010). As with any group, family structures andwide (Batalova & McHugh, 2010). As with any group, family structures and

sociosocioeconomic status vary widely. Some Latinx students in the district where oureconomic status vary widely. Some Latinx students in the district where our
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research occurs were born in the United States, with families who have lived hereresearch occurs were born in the United States, with families who have lived here
for generations, while others are recent immigrants. Regionally, Latinx studentsfor generations, while others are recent immigrants. Regionally, Latinx students

often have familial ties to Mexico, Puerto Rico, Guatemala, Ecuador, Cuba, oroften have familial ties to Mexico, Puerto Rico, Guatemala, Ecuador, Cuba, or

other countries and speak dother countries and speak different varieties of Spaniifferent varieties of Spanish. Wsh. We avoid binary e avoid binary categocategoriesries

    

such assuch as second-second-language studentslanguage students  because they can become permanent labels. In  because they can become permanent labels. In

addition, English may be a addition, English may be a studenstudent’t’s this third language, they mrd language, they may have learned Englishay have learned English

and another langand another language simultaneouslyuage simultaneously, or t, or they may lack formal hey may lack formal educaeducation or tion or literacyliteracy

skills in a home language.skills in a home language.

This chapter will first review research perspectives for work with multilingualThis chapter will first review research perspectives for work with multilingual

students and present the advantages of DBR. It will next introduce our own DBRstudents and present the advantages of DBR. It will next introduce our own DBR

on helping Latinon helping Latinx students write efx students write effectivfective argue arguments and excel in Advanced Place-ments and excel in Advanced Place-

ment (AP) coursework. Principles and guiding questions for research with multi-ment (AP) coursework. Principles and guiding questions for research with multi-

lingual students will then be presented, framed around Reinking and Bradley’s sixlingual students will then be presented, framed around Reinking and Bradley’s six

phases for conducting DBR (2008), and followed by extended examples from ourphases for conducting DBR (2008), and followed by extended examples from our

own research. The chapter concludes by discussing new opportunities for researchown research. The chapter concludes by discussing new opportunities for research

partnerships to serve multilingual students. Readers may refer to Chapter 1 of thispartnerships to serve multilingual students. Readers may refer to Chapter 1 of this

volvolume for an ume for an overview of DBR and Chapter 2 for more examples of research utilioverview of DBR and Chapter 2 for more examples of research utiliz-z-

ing ing DBR methodologies.DBR methodologies.

ChallengChallenges es Facing Multilingual StudentsFacing Multilingual Students

Learning a new language is an ongoing process that is both rewarding and chal-Learning a new language is an ongoing process that is both rewarding and chal-

lenging. Underslenging. Understanding a tanding a given linguigiven linguistic registerstic register, or how language varies according, or how language varies according

to a particular discipline or context, adds to the complexity (Fang & Park, 2020).to a particular discipline or context, adds to the complexity (Fang & Park, 2020).

While the Common Core State Standards institute ambitious learning goals forWhile the Common Core State Standards institute ambitious learning goals for

emergent bilinguals (Graham & Harris, 2015), their knowledge of other languagesemergent bilinguals (Graham & Harris, 2015), their knowledge of other languages

and cultures are rich resources for meaning-and cultures are rich resources for meaning-making and can powerfully supportmaking and can powerfully support

learning with complex texts and concepts (e.g., García & Wei, 2014). However,learning with complex texts and concepts (e.g., García & Wei, 2014). However,

schools often fail to help students build on linguistic and cultural assets, treatingschools often fail to help students build on linguistic and cultural assets, treating

multilingualism as a detriment and even prohibiting students from using other lan-multilingualism as a detriment and even prohibiting students from using other lan-

guages (Jimenez, 1997; Paris & Alim, 2017). The so-guages (Jimenez, 1997; Paris & Alim, 2017). The so-calledcalled
achievement gapachievement gap

 is often is often

a manifestation of systems narrowly defining whose literacy and language mattera manifestation of systems narrowly defining whose literacy and language matter

(Madrid, 201(Madrid, 20111)). Indeed, . Indeed, emergeemergent bilint bilinguals nguals are more are more likely to likely to attend underfundedattend underfunded

schools, taught by adults inexperienced or underprepared to teach culturally andschools, taught by adults inexperienced or underprepared to teach culturally and

lingulinguistically istically diverse youdiverse youth (García, 200th (García, 2009)9)..

Deficit thinking has plagued literacy research in general (Dudley-Deficit thinking has plagued literacy research in general (Dudley-Marling &Marling &

Lucas, 2009) and research with Latinx aLucas, 2009) and research with Latinx and multilinguand multilingual students in particular (e.gl students in particular (e.g.,.,

Paris & Alim, 2017). Myths that Latinx students are apathetic about educationParis & Alim, 2017). Myths that Latinx students are apathetic about education

intersect with damaging narratives that deficits in language, values, culture, andintersect with damaging narratives that deficits in language, values, culture, and

parental support largely explain apparent gaps in achievement (Madrid, 2011). Theparental support largely explain apparent gaps in achievement (Madrid, 2011). The

omnipresent termomnipresent term English language learnerEnglish language learner (ELL) is problematic, setting up a false (ELL) is problematic, setting up a false

binary of knowing or not knowing a language and defining students entirely bybinary of knowing or not knowing a language and defining students entirely by
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their status as learners of English, rather than their knowledge of other languagestheir status as learners of English, rather than their knowledge of other languages
(e.g., García, 2009). Students designated as(e.g., García, 2009). Students designated as long-term English language learnerslong-term English language learners  
(LTELs) may languish in ESL classrooms for 6 or more years with little exposure(LTELs) may languish in ESL classrooms for 6 or more years with little exposure

to academic language or challenging texts (Olsen, 2010). The termto academic language or challenging texts (Olsen, 2010). The term limited Englishlimited English

    

 proficient proficient (LEP) is even worse, ascribing l (LEP) is even worse, ascribing limits iimits in English n English knowledgknowledge without recog-e without recog-

nizing strengths in other languages.nizing strengths in other languages.

Embracing Asset-Based Views of Multilingual StudentsEmbracing Asset-Based Views of Multilingual Students

In contrast, asset-based pedagogical approaches view diversity in language, cul-In contrast, asset-based pedagogical approaches view diversity in language, cul-

ture, and thinking as a strength. For example, through translanguaging, multilin-ture, and thinking as a strength. For example, through translanguaging, multilin-

gual students can use their whole linguistic repertoire as an “integrated system”gual students can use their whole linguistic repertoire as an “integrated system”

(Canagarajah, 2011, p. 403) to learn English content (García & Wei, 2014). Writers(Canagarajah, 2011, p. 403) to learn English content (García & Wei, 2014). Writers

useuse envoicing envoicing  strategies, making intentional choices to reference cultural practices strategies, making intentional choices to reference cultural practices

or include words or phrases from languages other than English (introduced, foror include words or phrases from languages other than English (introduced, for

instance, through dialogue or quotations from multilingual texts) in order to con-instance, through dialogue or quotations from multilingual texts) in order to con-

vey their own unique voice or achieve rhetorical goals (Canagarajah, 2013).vey their own unique voice or achieve rhetorical goals (Canagarajah, 2013).

Multilingual students often serve important roles asMultilingual students often serve important roles as language brokers:language brokers:  help-  help-

ing navigate their families’ health and financial concerns and translating complexing navigate their families’ health and financial concerns and translating complex

documents in meetings at hospitals, banks, and government offices (e.g., Alvarez,documents in meetings at hospitals, banks, and government offices (e.g., Alvarez,
2012014)4). Many L. Many Latinx atinx high school high school studenstudents its in our n our research are wage earners, caresearch are wage earners, caregivregiv--

ers, and decision makers, yet feel treated asers, and decision makers, yet feel treated as  just  just a a studentstudent  in school, when given in school, when given

worksheets and low-level tasks (Fieldnotes, Cycle 2).worksheets and low-level tasks (Fieldnotes, Cycle 2).

The constellation of The constellation of culturally responsive teaching culturally responsive teaching (CR(CRT) practices (e.gT) practices (e.g., Moll., Moll

& Diaz, 1987; Paris & Alim, 2017) continue to gain prominence, providing rich& Diaz, 1987; Paris & Alim, 2017) continue to gain prominence, providing rich

possibilities for DBR with multilingual students. While the 2017 International Lit-possibilities for DBR with multilingual students. While the 2017 International Lit-

eracy Association Standards for the Preparation of Literacy Professionals spotlighteracy Association Standards for the Preparation of Literacy Professionals spotlight

CRT, the 2010 standards only mention the importance of diversity (InternationalCRT, the 2010 standards only mention the importance of diversity (International

Literacy Association, 2018). We emphasize cooperation and interdependence overLiteracy Association, 2018). We emphasize cooperation and interdependence over

classroom cultures of cclassroom cultures of competition and individualism ompetition and individualism (Au, 2007)(Au, 2007), and , and fosterfoster person person--

alismoalismo
, a cultural value prioritizing meaningful, personal connections and trusting, a cultural value prioritizing meaningful, personal connections and trusting

relationships believed to be important within Latinx communities (e.g., Ayon &relationships believed to be important within Latinx communities (e.g., Ayon &

Aisenberg, 2010). We build these relationships through one-on-one writing coach-Aisenberg, 2010). We build these relationships through one-on-one writing coach-

ing sessions, individualized academic planning, and whole-group meaning-ing sessions, individualized academic planning, and whole-group meaning-makingmaking

within within agentivagentive e roles (McCarty, Pappageorgroles (McCarty, Pappageorge, & e, & RuedaRueda--Alvarez, 2018).Alvarez, 2018).

Argument Writing and Multilingual StudentsArgument Writing and Multilingual Students

Our own research emphasizes argument writing, an essential yet underdevelopedOur own research emphasizes argument writing, an essential yet underdeveloped

area of area of research with multilresearch with multilingual ingual students (Canagarajstudents (Canagarajah, 201ah, 20111)). T. Though crucial hough crucial forfor

college, career, and civic engagement (Graff & Birkenstein, 2007), argument writ-college, career, and civic engagement (Graff & Birkenstein, 2007), argument writ-
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ing instruction often consists of formulaic or fill-in-the-blank tasks (e.g., Applebeeing instruction often consists of formulaic or fill-in-the-blank tasks (e.g., Applebee
& Langer, 2011). Philosopher Stephen Toulmin (1958) determined that effective& Langer, 2011). Philosopher Stephen Toulmin (1958) determined that effective

arguments contain an arguments contain an assertion or claim, supported by evidence or data, and a war-assertion or claim, supported by evidence or data, and a war-

rant or explanation of rant or explanation of how the evidence supports the claihow the evidence supports the claim. Tm. Tools such as aools such as argumentrgument

    

templates (Graff & Birkenstein, 2007) help scaffold key rhetorical moves utilizingtemplates (Graff & Birkenstein, 2007) help scaffold key rhetorical moves utilizing

these elements. Analyzing warrants helps students unearth tacit cultural assump-these elements. Analyzing warrants helps students unearth tacit cultural assump-

tions that vary across cultural groups and academic disciplines. Deconstructingtions that vary across cultural groups and academic disciplines. Deconstructing

divisive media rhetoric can help students craft and warrant counter-divisive media rhetoric can help students craft and warrant counter-arguments toarguments to

advocate for themselves and their communities (Warren, 2010).advocate for themselves and their communities (Warren, 2010).

Self-Self-efficacy is another important consideration for instruction with multilin-efficacy is another important consideration for instruction with multilin-

gual gual studenstudents. Writers with ts. Writers with greater self-greater self-efficacy or belief in their own writing abilityefficacy or belief in their own writing ability

value writing, set clearer goals, and persevervalue writing, set clearer goals, and persevere amidst die amidst difffficulty (Pajareiculty (Pajares, Johnson, &s, Johnson, &

Usher, 2007). Three key sources of self-Usher, 2007). Three key sources of self-efficacy beliefs includeefficacy beliefs include mastery  mastery experiencesexperiences  
or success with challenging writing tasks,or success with challenging writing tasks, vicarious experiencesvicarious experiences or observing others or observing others

complecomplete tasks, te tasks, andand social persuasionssocial persuasions or interactions with others and the judgments or interactions with others and the judgments

they provide (Bandura, 1997; Pajares et al., 2007).they provide (Bandura, 1997; Pajares et al., 2007).

Academic language is often emphasized within writing instruction for multi-Academic language is often emphasized within writing instruction for multi-

lingual students. Academic language represents cultural capital, providing tools forlingual students. Academic language represents cultural capital, providing tools for

knowledgknowledge e building, building, social social positioning, and positioning, and career advancemencareer advancement t (Imbrenda, 201(Imbrenda, 2018a)8a)..

While diWhile difficulties for emergenfficulties for emergent bilit bilinguals are ofnguals are often attributed to differences betweeten attributed to differences betweenn

oral and academic language (e.g., Snow & Uccelli, 2009), creating such binaries isoral and academic language (e.g., Snow & Uccelli, 2009), creating such binaries is
problematic (Flores, 2019) because elevating academic language positions domi-problematic (Flores, 2019) because elevating academic language positions domi-

nant white perspectives above the discourse practices of culturally and linguisti-nant white perspectives above the discourse practices of culturally and linguisti-

cally diverse students (Fang & Park, 2020). Our work addresses these criticismscally diverse students (Fang & Park, 2020). Our work addresses these criticisms

by encouraging multilingual students to use academic registers flexibly throughby encouraging multilingual students to use academic registers flexibly through

codemeshing and hybrid language practices (e.g., Canagarajah, 2011, 2013).codemeshing and hybrid language practices (e.g., Canagarajah, 2011, 2013).

Dialogic instruction is particularly suited to argumentative writing given theDialogic instruction is particularly suited to argumentative writing given the

emphasis on influencing one’s audience (Newell & Bloome, 2017), yet meaningfulemphasis on influencing one’s audience (Newell & Bloome, 2017), yet meaningful

discussion opportunities are sorely lacking for Latinx students (Kong & Pearson,discussion opportunities are sorely lacking for Latinx students (Kong & Pearson,

2003). In dialogic classrooms, students and teachers co-2003). In dialogic classrooms, students and teachers co-construct meaning by dis-construct meaning by dis-

cussing challenging texts and ideas (Bakhtin, 1981; Reznitskaya, 2012). Organiz-cussing challenging texts and ideas (Bakhtin, 1981; Reznitskaya, 2012). Organiz-

ing dialogic teaching as inquiry into essential questions supports higher levels ofing dialogic teaching as inquiry into essential questions supports higher levels ofliteracy learning (e.g., Nachowitz & Wilcox, 2018).literacy learning (e.g., Nachowitz & Wilcox, 2018).

Advantages of DBR with Advantages of DBR with MultilinguaMultilingual Studentsl Students

In DBR, an iIn DBR, an intervenntervention is tested and refition is tested and refined in a real-worned in a real-world setting tld setting through cycleshrough cycles

of implementaof implementation, data collection, analysis, and redesign tion, data collection, analysis, and redesign to build tto build theory and prog-heory and prog-

ress toward a pedagogical goal (Gravemeijer & Cobb, 2006; Reinking & Bradley,ress toward a pedagogical goal (Gravemeijer & Cobb, 2006; Reinking & Bradley,

2008)2008). DBR begins w. DBR begins with collecting data to provide a thick description of the instruc-ith collecting data to provide a thick description of the instruc-

tional context. This ecological perspective illuminates how structural factors, suchtional context. This ecological perspective illuminates how structural factors, such

as tracking and language education policies, impact multilingual student achieve-as tracking and language education policies, impact multilingual student achieve-

( C h 2001) G h l f( C h 2001) G h l f ll dll d ldld
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ment (e.g., Conchas, 2001). Given the marginal outcomes of so-ment (e.g., Conchas, 2001). Given the marginal outcomes of so-calledcalled  gold  gold stan-stan-
darddard, large-scale experimental research (e.g., Kim, 2019), there is growing interest, large-scale experimental research (e.g., Kim, 2019), there is growing interest

in what worksin what works herehere,, whywhy, and, and under what circumstancesunder what circumstances (Reinki (Reinking & Bradley, 2008)ng & Bradley, 2008)..

A simultaneously descriptive and iterative approach, DBR encourages combiningA simultaneously descriptive and iterative approach, DBR encourages combining

    

methods to trmethods to track qualitative factack qualitative factors (e.gors (e.g., degree of ., degree of interacinteraction or tion or forms of forms of discourse)discourse)

in combination with pre–post measures, providing insight into linguistic processesin combination with pre–post measures, providing insight into linguistic processes

and learand learning ning devdevelopmeelopment.nt.

DBR and related methods have an established history of use with multilingualDBR and related methods have an established history of use with multilingual

students. For example, Luis Moll and colleagues used tools from ethnography andstudents. For example, Luis Moll and colleagues used tools from ethnography and

case study in ways now associated with DBR to examine thecase study in ways now associated with DBR to examine the funds of knowledge funds of knowledge of of

Spanish-Spanish-speaking students in bilingual programs, identifying enhancing and inhib-speaking students in bilingual programs, identifying enhancing and inhib-

iting factors in their education (e.g., Moll & Diaz, 1987, as cited in Reinking &iting factors in their education (e.g., Moll & Diaz, 1987, as cited in Reinking &

Bradley, 2008). Some of the earliest design-Bradley, 2008). Some of the earliest design-based or formative experiments in topbased or formative experiments in top

literacy journals involved work with emergent bilinguals (e.g., Jimenez, 1997).literacy journals involved work with emergent bilinguals (e.g., Jimenez, 1997).

DBR with multilingDBR with multilingual students may begin wual students may begin with a broad theoretical frameworith a broad theoretical framework,k,

such as dialogic teaching (e.g., Bakhtin, 1981; Reznitskaya, 2012), that was not spe-such as dialogic teaching (e.g., Bakhtin, 1981; Reznitskaya, 2012), that was not spe-

cifically designed for multilingual students. Cycles of teaching, data collection, andcifically designed for multilingual students. Cycles of teaching, data collection, and

analysis can distill aanalysis can distill a humble theoryhumble theory to better inform instruction in similar contexts to better inform instruction in similar contexts

(Gravemeijer & Cobb, 2006; Howell, Butler, & Reinking, 2017). DBR with multi-(Gravemeijer & Cobb, 2006; Howell, Butler, & Reinking, 2017). DBR with multi-

lingual students covers a range of purposes, from exploring a general premise (e.g.,lingual students covers a range of purposes, from exploring a general premise (e.g.,

Ivey & Broaddus, 2007) to refining specific interventions (e.g., Schleppegrell, 2013).Ivey & Broaddus, 2007) to refining specific interventions (e.g., Schleppegrell, 2013).
It often examines the learning It often examines the learning of multilingof multilingual students in heterual students in heterogeneoogeneous settings byus settings by

usingusing focal  focal studentsstudents (Colwell,  (Colwell, HuntHunt--Barron, & ReinBarron, & Reinking, 2013king, 2013; Reink; Reinking & ing & BradleyBradley,,

2008). For example, Chandler-2008). For example, Chandler-Olcott and Nieroda (2016) studied the instructionOlcott and Nieroda (2016) studied the instruction

of emergent bilingual students from African or Middle Eastern countries with lim-of emergent bilingual students from African or Middle Eastern countries with lim-

ited or interrupted prior formal education within a heterogeneous summer writingited or interrupted prior formal education within a heterogeneous summer writing

institute.institute.

In critiques of “linear and top-down notions of design experiments” (In critiques of “linear and top-down notions of design experiments” (GutierrezGutierrez

& V& Vossoughossoughi, 201i, 2010, p. 1020, p. 102)), researchers rec, researchers recently have argently have argued for more agentued for more agentive rolesive roles

for school-for school-based partners asbased partners as co-co-designersdesigners (e.g., Fowler- (e.g., Fowler-Amato & Warrington, 2017).Amato & Warrington, 2017).

Given that “few design Given that “few design studies have been conducstudies have been conducted that focus explicitly on ted that focus explicitly on equity”equity”

(Cobb, Jackson, & Dunlap, 2016, p. 228), increasing the agency of partners and(Cobb, Jackson, & Dunlap, 2016, p. 228), increasing the agency of partners andmultilingual students within DBR is clearly warranted.multilingual students within DBR is clearly warranted.

The Ascend Program: A DBR The Ascend Program: A DBR PartnershipPartnership

This chapter shares information on a collaborative DBR project conducted at aThis chapter shares information on a collaborative DBR project conducted at a

diverse high school adjoining a major midwestern city, where 40% of students arediverse high school adjoining a major midwestern city, where 40% of students are

Latinx and over 40% of all students are eligible for free and reduced lunch (IllinoisLatinx and over 40% of all students are eligible for free and reduced lunch (Illinois

State Board of Education, 2017). In 2014, leaders identified a difference of 30 pointsState Board of Education, 2017). In 2014, leaders identified a difference of 30 points

between Latinx students and white students on the Prairie State Achievementbetween Latinx students and white students on the Prairie State Achievement

Exam (Illinois State Board of Education, 2014), along with comparatively lowerExam (Illinois State Board of Education, 2014), along with comparatively lower
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grade point averages and college enrollment and completion rates. Rather thangrade point averages and college enrollment and completion rates. Rather than
assume a deficit within the learners themselves, they identified anassume a deficit within the learners themselves, they identified an opportunity gapopportunity gap  

underlying this pattern (da Silva, Huguley, Kakli, & Rao, 2007). Opportunity gapsunderlying this pattern (da Silva, Huguley, Kakli, & Rao, 2007). Opportunity gaps

exist when students have less access to exist when students have less access to educaeducational opporttional opportunities such as unities such as advancedadvanced

    

coursework. In this instance, Latinx students (many of whom are multilingual)coursework. In this instance, Latinx students (many of whom are multilingual)

made up 40% of the student body, but only 17% of AP students. Similar trendsmade up 40% of the student body, but only 17% of AP students. Similar trends

persist nationwide (Theokas & Saaris, 2013).persist nationwide (Theokas & Saaris, 2013).

Opportunity gaps are often symptomatic of a pernicious view of multilingualOpportunity gaps are often symptomatic of a pernicious view of multilingual

students as less capable of advanced work (García, 2009). School leaders suspectedstudents as less capable of advanced work (García, 2009). School leaders suspected

that policies perpetuated patterns of unequal access, despite their best intentions.that policies perpetuated patterns of unequal access, despite their best intentions.

This is troubling because access to challenging coursework is the strongest pre-This is troubling because access to challenging coursework is the strongest pre-

dictor of college success (Adelman, 2006). Attempting AP classes may positivelydictor of college success (Adelman, 2006). Attempting AP classes may positively

impact a student’impact a student’s academic future s academic future by increasing by increasing engagemeengagement with nt with rigorous contentrigorous content

and emphasizing and emphasizing matriculation to matriculation to college (Bowen et college (Bowen et al., 2009; al., 2009; JacksonJackson, 201, 2010)0)..

Therefore, we sought to understand why so few multilingual students wereTherefore, we sought to understand why so few multilingual students were

enrolled in AP enrolled in AP courseworcoursework and to design k and to design interventions to disrupt this interventions to disrupt this pattern. Overpattern. Over

a 2-year period, we used DBR to help multilingual students join and successfullya 2-year period, we used DBR to help multilingual students join and successfully

complete AP courses. The pedagogical goal was to improve students’ mastery ofcomplete AP courses. The pedagogical goal was to improve students’ mastery of

writing evidence-writing evidence-based arguments warranted by original reasoning, a key skill forbased arguments warranted by original reasoning, a key skill for

AP success AP success and civic engagement (Graff and civic engagement (Graff & Birkenstein, 2007)& Birkenstein, 2007). We wer. We were not e not alonealone

on this journey. We brought in the experts: the students themselves. Centeringon this journey. We brought in the experts: the students themselves. Centering
student experiences strengthens DBR by honoring the assets and insights of multi-student experiences strengthens DBR by honoring the assets and insights of multi-

lingual learners.lingual learners.

The partThe partnership began in nership began in the fall the fall of 201of 2016 when two school-6 when two school-based leaders (Timbased leaders (Tim

and Claudia) contacted their university partner (Ryan) for help supporting Latinxand Claudia) contacted their university partner (Ryan) for help supporting Latinx

studenstudent enrollment and success in t enrollment and success in AP coursework. The team fiAP coursework. The team first designed and co-rst designed and co-

led an extracurricular group, namedled an extracurricular group, named Ascend Ascend to convey a sense of growth and possi- to convey a sense of growth and possi-

bility. Wbility. We intended to encourage Latine intended to encourage Latinx students not previously viewed as AP x students not previously viewed as AP can-can-

didates to choose to enroll didates to choose to enroll in advanced classes. In Year 1, our DBR centerin advanced classes. In Year 1, our DBR centered on theed on the

Ascend group, which emphasized devAscend group, which emphasized developing a growth meloping a growth mindset (Dweck, 2006) andindset (Dweck, 2006) and

improving academic self-improving academic self-concept through experiences that included interviewingconcept through experiences that included interviewing

current AP students and successful Latinx alums, meeting AP teachers, and col-current AP students and successful Latinx alums, meeting AP teachers, and col-lectivelectively completing Aly completing APP-style essays. In Y-style essays. In Year 2, ear 2, we transitioned to one Awe transitioned to one AP LangP Languageuage

and Composition classroom, where Ascend students and their classmates learned toand Composition classroom, where Ascend students and their classmates learned to

write arguments warranted with origwrite arguments warranted with original reasoning. Over the 2-yinal reasoning. Over the 2-year period, Ascendear period, Ascend

students became consultants and leaders, helping us understand and address thestudents became consultants and leaders, helping us understand and address the

causes and consequences of causes and consequences of unequal Aunequal AP access (P access (McCarty et McCarty et al., 201al., 2018)8)..

Our intersectional identities are important to acknowledge. Tim is a whiteOur intersectional identities are important to acknowledge. Tim is a white

male English Department Chair and AP Language and Composition teacher atmale English Department Chair and AP Language and Composition teacher at

the research site. Claudia is the Associate Principal for Student Services who is athe research site. Claudia is the Associate Principal for Student Services who is a

Latinx female with extensive experience supporting Latinx students and familiesLatinx female with extensive experience supporting Latinx students and families

as a counselor and admias a counselor and administratornistrator. Ryan, the university partner, is a white male . Ryan, the university partner, is a white male whowho

previously served in similar contexts as a literacy coordinator, a coach of princi-previously served in similar contexts as a literacy coordinator, a coach of princi-
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pals apals and teachersnd teachers, and , and a secondary a secondary teachteacherer. Claudia’. Claudia’s lis linguistic nguistic and cultural and cultural knowl-knowl-
edge as a Colombian immigrant was an essential asset to our research, while Tim’sedge as a Colombian immigrant was an essential asset to our research, while Tim’s

expertise in literary theory and dialogic teaching was invaluable in analyzing APexpertise in literary theory and dialogic teaching was invaluable in analyzing AP

literacy demands and designing literacy demands and designing classroom-classroom-based interventions. Ryan’s knowledge ofbased interventions. Ryan’s knowledge of

    

DBR methods and experience guiding change efforts helped trace the enhancingDBR methods and experience guiding change efforts helped trace the enhancing

and inhand inhibiting factors of our ibiting factors of our interventions. Our personal and professional identitiesinterventions. Our personal and professional identities

both iboth infnfluenceluenced and ld and limited how we interpreted our students’ schoolimited how we interpreted our students’ schooled lives.ed lives.

Principles for DBR with Principles for DBR with MultilinguaMultilingual Studentsl Students

Critical DBR principles informed our Critical DBR principles informed our researchresearch, which, in tur, which, in turn, shaped practice andn, shaped practice and

policy changes ipolicy changes in the n the school. Wschool. We argue e argue that researchethat researchers should take specifrs should take specific actionsic actions

to maximize the full potential of DBR partnerships with multilingual students. Toto maximize the full potential of DBR partnerships with multilingual students. To

that end, we offer guiding questions for research teams to ask themselves at eachthat end, we offer guiding questions for research teams to ask themselves at each

phase of DBR (Reinking & Bradley, 2008). These questions emerged from a syn-phase of DBR (Reinking & Bradley, 2008). These questions emerged from a syn-

thesis of research and theory and were refined through our DBR partnership (seethesis of research and theory and were refined through our DBR partnership (see

Table 9.1). We will now briefly describe how these questions guide research withinTable 9.1). We will now briefly describe how these questions guide research within

each phase.each phase.

Phase 1: Forming a Research PartnershipPhase 1: Forming a Research Partnership

Phase 1 typically includes recruiting schools and teachers, discussing project goals,Phase 1 typically includes recruiting schools and teachers, discussing project goals,

and negotiating research plans and responsibilities (Reinking & Bradley, 2008). Inand negotiating research plans and responsibilities (Reinking & Bradley, 2008). In

practice, the university partner commonlypractice, the university partner commonly pitches pitches di different involvfferent involvemenement t opportuni-opportuni-

ties to potential research partners, which can be problematic if partners do not feelties to potential research partners, which can be problematic if partners do not feel

empoweempowered to propose red to propose alternativealternatives. Each parts. Each party’y’s prs priorities should be iorities should be statedstated, and , and anyany

competing priorities should be addressed. In our research, Tim and Claudia identi-competing priorities should be addressed. In our research, Tim and Claudia identi-

fied the pedagogical problem and initiated our partnership, engendering mutualfied the pedagogical problem and initiated our partnership, engendering mutual

ownership that sustained and strengthened our research. A sense of reciprocityownership that sustained and strengthened our research. A sense of reciprocity

(Harrison, MacGibbon, & Morton, 2001) should be a guiding principle, ensuring(Harrison, MacGibbon, & Morton, 2001) should be a guiding principle, ensuring

direct benefits to partners and multilingual students.direct benefits to partners and multilingual students.Given the multidimensional challenges facing multilingual students, researchGiven the multidimensional challenges facing multilingual students, research

teams should include members with direct knowledge of their experiences. Repre-teams should include members with direct knowledge of their experiences. Repre-

sentation matters, and team members who share common cultural and linguisticsentation matters, and team members who share common cultural and linguistic

characteristics with multilingual students can help ensure that assets are recog-characteristics with multilingual students can help ensure that assets are recog-

nized and students are not essentialized. If university-nized and students are not essentialized. If university-based researchers are outsid-based researchers are outsid-

ers to the groups being studied, they should proceed with humility and curiosity,ers to the groups being studied, they should proceed with humility and curiosity,

learning learning from and with key informfrom and with key informants with direct knowledge of participantsants with direct knowledge of participants’ assets’ assets

and needs.and needs.

Phase 2: Collecting Information to Understand the ContextPhase 2: Collecting Information to Understand the Context
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In Phase 2, Reinking and Bradley (2008) recommend using ethnographic andIn Phase 2, Reinking and Bradley (2008) recommend using ethnographic and
interview methods to collect contextual and demographic information and createinterview methods to collect contextual and demographic information and create

a thick description of the context. Our school-a thick description of the context. Our school-based research team had helpfulbased research team had helpful

knowledgknowledge of distre of district policies govict policies governing erning multilingmultilingual students, incluual students, including hypothesesding hypotheses

    

TABLE 9.TABLE 9.1. 1. Guiding Questions for Design-Based Research with Multilingual StudentsGuiding Questions for Design-Based Research with Multilingual Students

DBR phaseDBR phaseaa Guiding questions for design-based research with multilingual studentsGuiding questions for design-based research with multilingual students

Phase 1: Forming aPhase 1: Forming a
Research PartnershipResearch Partnership

  •• Does your research team include partners wDoes your research team include partners with insider knowledge ofith insider knowledge of
the pedagogical problem as experienced by multilingual students?the pedagogical problem as experienced by multilingual students?

  •• Does your team have the cultural and lingDoes your team have the cultural and linguistic knowledge to captureuistic knowledge to capture

nuanced student language use?nuanced student language use?

Phase 2: CollectingPhase 2: Collecting
Information toInformation to
Understand theUnderstand the
ContextContext

  •• Does your analysis include the prior learning experiences ofDoes your analysis include the prior learning experiences of
multilingual multilingual studentsstudents??

  •• Do you consider structural aDo you consider structural and systemic factors that may contributend systemic factors that may contribute
to dito differences in fferences in achieveachievement?ment?

  •• Have you chosen a research design that provides diHave you chosen a research design that provides direct access to therect access to the
thinking of multilingual students?thinking of multilingual students?

  •• Are you avoiding a deficit mindset when examining demographicAre you avoiding a deficit mindset when examining demographic
data that may data that may indicate difindicate differencferences in es in student achievstudent achievement?ement?

Phase 3: GatheringPhase 3: Gathering
Baseline Data Prior toBaseline Data Prior to
the the IntervenInterventiontion

  •• Do your baseline data capture what multilingual Do your baseline data capture what multilingual students can alreadystudents can already
do, as well as do, as well as where they may need support?where they may need support?

  •• Do your baseline data Do your baseline data include mulinclude multiple measures of student learning?tiple measures of student learning?
  ••

Do your data include information about multilingual students asDo your data include information about multilingual students aslearners (e.g., language histories)?learners (e.g., language histories)?

Phase 4: ImplementingPhase 4: Implementing
and Refining theand Refining the
Intervention throughIntervention through
Design CyclesDesign Cycles

  •• Are you offering multiliAre you offering multilingual students active and agentive rolengual students active and agentive roles ins in
their own learning?their own learning?

  •• Are design changes informed by both empirical data and affectiveAre design changes informed by both empirical data and affective
experiences of multilinguaexperiences of multilingual students and their l students and their teacheteachers?rs?

  •• Have you creaHave you created trustited trusting relationships and contexts that ing relationships and contexts that invitenvite
multilingual multilingual students to share openly and honestly?students to share openly and honestly?

Phase 5:Phase 5:
Administering a Post-Administering a Post-
AssessmentAssessment

  •• Are your data collection tools sensitive enough to captureAre your data collection tools sensitive enough to capture
develdevelopmental and uneven changes iopmental and uneven changes in learnin learning?ng?

  •• Are you assessing what multilingual students can do as well as whatAre you assessing what multilingual students can do as well as what
they cannot yet do?they cannot yet do?

  •• Are you using multiple measures of student learning, such as degreeAre you using multiple measures of student learning, such as degree

of interaction or forms of discourse?of interaction or forms of discourse?
  •• Are you examining the ways in which modifications may haveAre you examining the ways in which modifications may have
infinf luencluenced how students feel about themselves as ed how students feel about themselves as learners?learners?

Phase 6: ConsolidatingPhase 6: Consolidating
Data and RefiningData and Refining
TheoryTheory

  •• Do your implications iDo your implications inclunclude recommendations to build uponde recommendations to build upon
multilingual multilingual studentsstudents’ assets?’ assets?

  •• Do your conclusioDo your conclusions avoid essentializinns avoid essentializing the experiences ofg the experiences of
multilingual multilingual studentsstudents??

  •• Have you shared your conclHave you shared your conclusions with usions with multilingual multilingual students andstudents and
faculty and gotten their ifaculty and gotten their input?nput?

  •• Do your implications acknowledge structural or systemic factors thatDo your implications acknowledge structural or systemic factors that
may limmay limit the effectiveness of your intervention, and suggest ways toit the effectiveness of your intervention, and suggest ways to
overcoovercome or elimme or eliminate them?inate them?

aaAdapted from Reinking and Bradley (2008).Adapted from Reinking and Bradley (2008).
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about structural barriers and messages students might receive about what classesabout structural barriers and messages students might receive about what classes

are, and are not, meant for them.are, and are not, meant for them.

However, if teachers and researchers aspire to teach for social justice byHowever, if teachers and researchers aspire to teach for social justice by

working to critique and dismantle systems of privilege and oppression, they mustworking to critique and dismantle systems of privilege and oppression, they must

acknowacknowledge how their own priviledge how their own privilege and implicit biases shape their ilege and implicit biases shape their interprenterpretationstations

of multilingual student learning (Dyches & Boyd, 2017). In this manner, the rigorof multilingual student learning (Dyches & Boyd, 2017). In this manner, the rigor

of DBR methods (e.of DBR methods (e.g., ongoing data collection, triangg., ongoing data collection, triangulation from multiple sources,ulation from multiple sources,

participant validation of findings) helps ensure that researchers confirm and refineparticipant validation of findings) helps ensure that researchers confirm and refine

initial initial impressions to honor studentsimpressions to honor students’ lived experiences.’ lived experiences.

A key decision in Phase 2 is whether to examine multilingual student learn-A key decision in Phase 2 is whether to examine multilingual student learn-

ing in homogeneous or heterogeneous settings. Chandler-ing in homogeneous or heterogeneous settings. Chandler-Olcott and NierodaOlcott and Nieroda

(2016) caution that using multilingual status as the only factor in DBR can create(2016) caution that using multilingual status as the only factor in DBR can create

reductionist views of students and their needs. That being said, creating Ascend,reductionist views of students and their needs. That being said, creating Ascend,

the school’s first academically focused Latinx extracurricular group, offered sev-the school’s first academically focused Latinx extracurricular group, offered sev-

eral affordances. While multilingual students typically had monolingual teach-eral affordances. While multilingual students typically had monolingual teach-

ers and classmates, convening a critical mass of multilingual students encourageders and classmates, convening a critical mass of multilingual students encouraged

codemeshing (Canagarajah, 2011, 2013). In Cycle 1, Claudia often combined Eng-codemeshing (Canagarajah, 2011, 2013). In Cycle 1, Claudia often combined Eng-
lish and Spanish with humor and warmth, incorporating idioms and insights fromlish and Spanish with humor and warmth, incorporating idioms and insights from

her immigrant experience and inviting students to interpret and remix technicalher immigrant experience and inviting students to interpret and remix technical

concepts like growth mindset (Canagarajah, 2011). A heterogeneous setting withconcepts like growth mindset (Canagarajah, 2011). A heterogeneous setting with

a balance of multilingual and monolingual students was appropriate for Cycle 2,a balance of multilingual and monolingual students was appropriate for Cycle 2,

given the makeup of many AP classes.given the makeup of many AP classes.

Phase 3: Gathering Baseline Data Prior to InterventionPhase 3: Gathering Baseline Data Prior to Intervention

In Phase 3, the research team conducts a baseline assessment, determining perfor-In Phase 3, the research team conducts a baseline assessment, determining perfor-

mance in relation to the pedagogical goal. Any assessment of multilingual studentsmance in relation to the pedagogical goal. Any assessment of multilingual students

should provide information about both should provide information about both what studenwhat studentsts cancan and and cannot yetcannot yet do. In the do. In theCycle 1 Ascend group intervention, baseline data includeCycle 1 Ascend group intervention, baseline data included surveys of gd surveys of growth mind-rowth mind-

set and academic self-set and academic self-concept. In Cycle 2 within the AP classroom, baseline dataconcept. In Cycle 2 within the AP classroom, baseline data

included self-included self-efficacy efficacy surveys (Pajares et al., surveys (Pajares et al., 2007)2007), i, interviews, reading achievementerviews, reading achievementnt

test scores, and writing samples. We later realized that since our argument writingtest scores, and writing samples. We later realized that since our argument writing

task (adapted from a released AP Language and Composition exam) required atask (adapted from a released AP Language and Composition exam) required a

cold read of several challenging texts on unfamiliar topics, it was difficult for mul-cold read of several challenging texts on unfamiliar topics, it was difficult for mul-

tilingual students to demonstrate their full range of synthesis and argument skills.tilingual students to demonstrate their full range of synthesis and argument skills.

Phases 4 and 5: Enacting, Refining, and Determining Intervention ImpactPhases 4 and 5: Enacting, Refining, and Determining Intervention Impact

In Phase 4, the intervention is enacted and refined as researchers gather and ana-In Phase 4, the intervention is enacted and refined as researchers gather and ana-
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lyze data in iterative cycles, tracing preliminary enhancing and inhibiting featureslyze data in iterative cycles, tracing preliminary enhancing and inhibiting features
(Reinking & Bradley, 2008). Building trusting relationships where students share(Reinking & Bradley, 2008). Building trusting relationships where students share

openly and honestly in their languages of choice strengthens research validity,openly and honestly in their languages of choice strengthens research validity,

while ofwhile offering students active and agentivfering students active and agentive roles improves the potential for trane roles improves the potential for transfersfer

    

of skills. In Phase 5, researchers administer assessments, comparing post data andof skills. In Phase 5, researchers administer assessments, comparing post data and

baseline performance to determine progress toward the pedagogical goal. Captur-baseline performance to determine progress toward the pedagogical goal. Captur-

ing multiple dimensions of language learning, such as oral discourse, planning doc-ing multiple dimensions of language learning, such as oral discourse, planning doc-

uments, revisions, and written products, helps ensure that researchers documentuments, revisions, and written products, helps ensure that researchers document

both what studentsboth what students cancan do, and leading edges of growth. do, and leading edges of growth.

Phase 6: Consolidating Data and Refining TheoryPhase 6: Consolidating Data and Refining Theory

Phase 6 often includes conducting a retrospective analysis (Gravemeijer & Cobb,Phase 6 often includes conducting a retrospective analysis (Gravemeijer & Cobb,

2006) where findings are consolidated by examining patterns across cycles and2006) where findings are consolidated by examining patterns across cycles and

data sources. Researchers then draw conclusions, proposing pedagogical assertionsdata sources. Researchers then draw conclusions, proposing pedagogical assertions

or a humble theory to or a humble theory to inform work in siinform work in similar milar contexts (Gravcontexts (Gravemeijemeijer & Cobb, 200er & Cobb, 2006;6;

Reinking & Bradley, 2008). While it is essential to examine the role of structuralReinking & Bradley, 2008). While it is essential to examine the role of structural

or systemic factors that may limit opportunities for multilingual students, it is alsoor systemic factors that may limit opportunities for multilingual students, it is also

important not to essentialize their experiences.important not to essentialize their experiences.

We will present our research to illustrate these principles in practice. To beWe will present our research to illustrate these principles in practice. To be

clear, our own work did not initially exemplify each principle; it was often throughclear, our own work did not initially exemplify each principle; it was often through
the failure inherent within the design process (Sloane & Gorard, 2003) that theirthe failure inherent within the design process (Sloane & Gorard, 2003) that their

importance importance came to lcame to light. Our ight. Our DBR consisted of three DBR consisted of three long-long-term macrocycles (Tterm macrocycles (Tableable

9.2) that were made up of shorter minicycles of design and analysis (9.2) that were made up of shorter minicycles of design and analysis (GravemeijerGravemeijer

& Cobb, 2006). Our pedagogical goal was to improve Latinx students’ mastery of& Cobb, 2006). Our pedagogical goal was to improve Latinx students’ mastery of

writing evidence-writing evidence-based arguments warranted by original reasoning.based arguments warranted by original reasoning.

The designs in each cycle contained three essential characteristics: (1) anThe designs in each cycle contained three essential characteristics: (1) an

emphasis on writing warranted arguments (e.g., Toulmin, 1958; Warren, 2010);emphasis on writing warranted arguments (e.g., Toulmin, 1958; Warren, 2010);

(2(2) dia) dialogic tlogic teaching eaching (e.g(e.g., Bakht., Bakhtin, 1981in, 1981; Rezn; Reznitskaya, 2012itskaya, 2012); and (3); and (3) academic sel) academic self-f-

efficacy (e.g., Bandura, 1997; Pajares et al., 2007). These characteristics are justi-efficacy (e.g., Bandura, 1997; Pajares et al., 2007). These characteristics are justi-

fied because although an afied because although an argument’rgument’s effectiveness effectiveness hinges s hinges on the warron the warrant (Tant (Toulmin,oulmin,

1958), adolescent writers often do not use them, overlooking their usefulness for1958), adolescent writers often do not use them, overlooking their usefulness forone’s audience (Crammond, 1998; VanDerHeide, Juzwik, & Dunn, 2016). Empha-one’s audience (Crammond, 1998; VanDerHeide, Juzwik, & Dunn, 2016). Empha-

sizing warsizing warrants within rants within dialogic teaching where muldialogic teaching where multilitilingual students debatngual students debate contro-e contro-

versial issues positions them in agentive rolesversial issues positions them in agentive roles, reinforcing the structure and pur, reinforcing the structure and purposepose

of warranting arguments, and encouraging critical thinking about the argumentsof warranting arguments, and encouraging critical thinking about the arguments

they encounter in their daily lives. Finally, promoting self-they encounter in their daily lives. Finally, promoting self-efficacy through exam-efficacy through exam-

ining models of effective warranted arguments and receiving extensive peer andining models of effective warranted arguments and receiving extensive peer and

teachteacher feedback generaer feedback generates mastery tes mastery experiences, helping multiliexperiences, helping multilingual ngual students perstudents per--

severe with challenging writing tasks (Pajares et al., 2007).severe with challenging writing tasks (Pajares et al., 2007).

In Cycle 1 (2016–2017 school year), we formed the Ascend group, recruitingIn Cycle 1 (2016–2017 school year), we formed the Ascend group, recruiting

Latinx sophomores who fell within the 30th and 50th percentile on a standardizedLatinx sophomores who fell within the 30th and 50th percentile on a standardized

screening assessment or who were recommended by screening assessment or who were recommended by their teachers. The group their teachers. The group parpar--
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ticipated in 12 hour-ticipated in 12 hour-long workshops that emphasized developlong workshops that emphasized developing ing a ga growth mirowth mindsetndset
(Dweck, 2006) and (Dweck, 2006) and promoting self-promoting self-efficacy efficacy (e(e.g..g., Bandura, 1997) by of, Bandura, 1997) by offering studentsfering students

agentive roles as expert consultants to the school principal on increasing Latinxagentive roles as expert consultants to the school principal on increasing Latinx

AP enrollment. In later sessions, students collaboratively completed modified APAP enrollment. In later sessions, students collaboratively completed modified AP

    

argument writiargument writing tasks and interviewed paneng tasks and interviewed panels of AP students and successls of AP students and successful Latiful Latinxnx

alums. At talums. At the close of Cycle 1, 54% of Ascend students enrolled in he close of Cycle 1, 54% of Ascend students enrolled in APAP, a promi, a promisingsing

trend given that trend given that only 1only 17% of al7% of all Al AP students were Latinx P students were Latinx (McCarty (McCarty et al., 201et al., 2018)8)..

Having made modest progress in increasing LatinHaving made modest progress in increasing Latinx AP enrollment, our next twox AP enrollment, our next two

design macrocycles (Cycles 2 and 3) shifted to Tim’s particularly diverse junior-design macrocycles (Cycles 2 and 3) shifted to Tim’s particularly diverse junior-levellevel

AP LangAP Language and Composition course, which was nearuage and Composition course, which was nearly 50% Latinly 50% Latinx and includedx and includedfour Ascend students. This shift occurred because on the Cycle 1 post survey, stu-four Ascend students. This shift occurred because on the Cycle 1 post survey, stu-

dents implored us to continue the Ascend group, and because further support withdents implored us to continue the Ascend group, and because further support with

evidence-evidence-based argument writibased argument writing was warranted based on Cycle 1 findings.ng was warranted based on Cycle 1 findings.

The dialogic approach within Cycle 2 emphasized crafting arguments aboutThe dialogic approach within Cycle 2 emphasized crafting arguments about

controversial issues through Structured Academic Controversy (SAC) discussionscontroversial issues through Structured Academic Controversy (SAC) discussions

(Johnson & (Johnson & Johnson, 2009) and role-pJohnson, 2009) and role-play prior to wrlay prior to writing. Cycle 3 added an emphaiting. Cycle 3 added an empha--

sis on explicitly teaching types of warrants (Brockriede & Ehninger, 1960) throughsis on explicitly teaching types of warrants (Brockriede & Ehninger, 1960) through

exercises of increasing cognitive complexity, including teacher modeling, mentorexercises of increasing cognitive complexity, including teacher modeling, mentor

texts, and peer feedback (Anderson, Krathwohl, & Bloom, 2001).texts, and peer feedback (Anderson, Krathwohl, & Bloom, 2001).

TABLE 9.2. TABLE 9.2. Cycles of Cycles of the Ascend the Ascend Program, a Program, a DBR PartnershipDBR Partnership

EssentialEssential
elementelement

Practices enacting thePractices enacting the
essential element inessential element in

Cycle 1: Ascend GroupCycle 1: Ascend GroupSY 2016–2017SY 2016–2017
(24 students)(24 students)

Practices enacting thePractices enacting the
essential element inessential element in
Cycle 2: AP ClassCycle 2: AP Class
First SemesterFirst Semester

SY SY 2012017–20187–2018(30 students/4 focal(30 students/4 focal
students)students)

Practices enacting thePractices enacting the
essential element inessential element in
Cycle 3: AP ClassCycle 3: AP Class
Second SemesterSecond Semester

SY SY 2012017–20187–2018(30 students/4 focal(30 students/4 focal
students)students)

WritingWriting
warrantedwarranted
argumentsarguments

CollectiveCollectively unpacking ly unpacking andand
writing AP synthesis essaywriting AP synthesis essay
promptsprompts

Providing argumentProviding argument
templatetemplates for structuris for structuringng
warrants (Graff &warrants (Graff &
Birkenstein, 2007)Birkenstein, 2007)

Explicitly teaching typesExplicitly teaching types
of reasoning to warrant anof reasoning to warrant an
argument (Brockriede &argument (Brockriede &
Ehninger, 1967)Ehninger, 1967)

DialogicDialogic
teachingteaching

Whole-cWhole-class and lass and small-small-
group discussions of growthgroup discussions of growth
mindset and overcomingmindset and overcoming
obstacles to AP obstacles to AP enrollmentenrollment

Structured AcademicStructured Academic
Controversy (SAC)Controversy (SAC)
discussions discussions and role-playand role-play
on issues including frackingon issues including fracking
and gun control (Johnsonand gun control (Johnson
& Johnson, 2009)& Johnson, 2009)

Partner peer critiquePartner peer critique
dialogues and discussiondialogues and discussion
of ways to strengthenof ways to strengthen
reasoning within warrantsreasoning within warrants
(Reznitskaya, 2012)(Reznitskaya, 2012)

EnhancingEnhancing
self-efficacyself-efficacy

PositivPositive mae mastery experiencestery experience
of serving as consultantsof serving as consultants
to the prito the principal (Pajares etncipal (Pajares et
al., 2007)al., 2007)

Social persuasions of peersSocial persuasions of peers
within SAC discussionswithin SAC discussions

Vicarious experiences ofVicarious experiences of
teacher modeteacher modeling waling warrantrrant
types and sharing mentortypes and sharing mentor
texts (Bandura, texts (Bandura, 1997)1997)
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 Enacting, Refining, and Determining Impact  Enacting, Refining, and Determining Impact 
Phases 4 and 5 of DBR, where the intervention is enacted and refined through aPhases 4 and 5 of DBR, where the intervention is enacted and refined through a

series of iterations and the impact on student learning is determined (Reinking &series of iterations and the impact on student learning is determined (Reinking &

Bradley, 2008), are when the bulk of essential design work occurs. Therefore, weBradley, 2008), are when the bulk of essential design work occurs. Therefore, we

    

will discuss our iterations from each DBR cycle separately, highlighting connec-will discuss our iterations from each DBR cycle separately, highlighting connec-

tions to the guiding questions that illustrate principles for DBR with multilingualtions to the guiding questions that illustrate principles for DBR with multilingual

students (Table 9.1). We then close this section by sharing our Phase 6 retrospectivestudents (Table 9.1). We then close this section by sharing our Phase 6 retrospective

analysis of patterns across all three macrocycles.analysis of patterns across all three macrocycles.

Cycle 1: The Ascend Group (2016–2017)Cycle 1: The Ascend Group (2016–2017)

We began Phase 4 in the Ascend group with carefully designed lesson plans,We began Phase 4 in the Ascend group with carefully designed lesson plans,

which we co-which we co-taught. While there were brief, structured opportunities for peer col-taught. While there were brief, structured opportunities for peer col-

laboration, the overall approach was teacher-laboration, the overall approach was teacher-centered. When we examined initialcentered. When we examined initial

field notes and student work, it was clear that instructors were doing most of thefield notes and student work, it was clear that instructors were doing most of the

talking—talking—from unpacking the content (excerpts from Carol Dweck’s 2006 bookfrom unpacking the content (excerpts from Carol Dweck’s 2006 book

MindsetMindset)), to debriefi, to debriefing exit tng exit tickeickets.ts.

Claudia pointed out that we mistakenly assumed we knew the right interven-Claudia pointed out that we mistakenly assumed we knew the right interven-

tions, when, in fact, the tions, when, in fact, the students themselvstudents themselves were the tres were the true experts ue experts on why they andon why they and

their peers were not enrolling in AP. Acknowledging their expertise and affirmingtheir peers were not enrolling in AP. Acknowledging their expertise and affirming

the value of the value of their experiences made our their experiences made our projecproject more asset-t more asset-based, providing based, providing insightsinsights
that accelerated progress toward our pedagogical goal. We modified our interven-that accelerated progress toward our pedagogical goal. We modified our interven-

tion, telling students we needed their insights as consultants to the principal, andtion, telling students we needed their insights as consultants to the principal, and

expanded discussion of student-expanded discussion of student-selected topics.selected topics.

Offering students agentive roles also made space for powerful translanguagingOffering students agentive roles also made space for powerful translanguaging

practices (e.g., Canagarajah, practices (e.g., Canagarajah, 20132013; García ; García & W& Wei, 201ei, 2014)4). Af. After anater analyzilyzing surng survey datavey data

from their peers, students coined the phrasefrom their peers, students coined the phrase más  más o o menos mindmenos mindsetset (literally trans- (literally trans-

lated as “more or lesslated as “more or less”)”). They explained . They explained that many multilithat many multilingual ngual studenstudents had ats had a más más
o menoso menos mindset, fall mindset, falling somewhering somewhere between Dweck’s (e between Dweck’s (2006) bin2006) binary descriptions ofary descriptions of

fixed or growth mindsets. They are hesitant to fully commit to AP due to mixedfixed or growth mindsets. They are hesitant to fully commit to AP due to mixed

messages from teachers and peers about their messages from teachers and peers about their readiness for advanced worreadiness for advanced work. Ascendk. Ascend

studenstudents presented these findings ts presented these findings to the school principal, who took notes and askedto the school principal, who took notes and askedthoughtful questions (McCarty et al., 2018). They also collectively unpacked andthoughtful questions (McCarty et al., 2018). They also collectively unpacked and

answered a released AP essay prompt on answered a released AP essay prompt on honor codes, contrasting honor codes, contrasting schoolschool--based andbased and

family notions of honor. We believe these positive mastery experiences supportedfamily notions of honor. We believe these positive mastery experiences supported

writing self-writing self-efficacy (Pajares et al., 2007).efficacy (Pajares et al., 2007).

In Phase 5, we conducted post surveys and student interviews, coding tran-In Phase 5, we conducted post surveys and student interviews, coding tran-

scripts from Ascend group discussions and interviews, and triangulating these withscripts from Ascend group discussions and interviews, and triangulating these with

survey data to understand conditions that encourage or inhibit participation insurvey data to understand conditions that encourage or inhibit participation in

advanced coursework. One student named Miguel (all student names are pseud-advanced coursework. One student named Miguel (all student names are pseud-

onyms) stated, “I’m doing AP next year. And sooner or later you’re going to haveonyms) stated, “I’m doing AP next year. And sooner or later you’re going to have

to start talking. You can’t just sit there and nod at everything. You have to get outto start talking. You can’t just sit there and nod at everything. You have to get out

of your cof your comfort zone” (Student Interviewomfort zone” (Student Interview, Cycle 1), Cycle 1). By . By refining refining our iour intervenntervention totion to
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offer agentive roles to multilingual students, we created a virtuous cycle wherebyoffer agentive roles to multilingual students, we created a virtuous cycle whereby
elevating student voices elevated our understanding of enhancing and inhibitingelevating student voices elevated our understanding of enhancing and inhibiting

factors, which, in turn, elevated the quality of our intervention designs for Cyclesfactors, which, in turn, elevated the quality of our intervention designs for Cycles

2 and 3.2 and 3.

    

Cycle 2: Dialogic Teaching in the AP ClassroomCycle 2: Dialogic Teaching in the AP Classroom

(First (First SemesSemester, SY, 201ter, SY, 2017–2017–2018)8)

Based on insights from Cycle 1, in Phase 4 of Cycle 2, we knew we wanted to offerBased on insights from Cycle 1, in Phase 4 of Cycle 2, we knew we wanted to offer

multilingual students agentive roles within the AP classroom. We chose a modi-multilingual students agentive roles within the AP classroom. We chose a modi-

fied approach to Structured Academic Controversy (SAC) discussions (Johnsonfied approach to Structured Academic Controversy (SAC) discussions (Johnson
& Johnson, 2009) to examine controversial issues (i.e., fracking and gun control).& Johnson, 2009) to examine controversial issues (i.e., fracking and gun control).

After a whole-class inquiry diaAfter a whole-class inquiry dialogue introducing the issue (Reznlogue introducing the issue (Reznitskaya & Gregoryitskaya & Gregory,,

2013), students examined a series of challenging texts, gathering evidence for both2013), students examined a series of challenging texts, gathering evidence for both

sides of their arguments. They then negotiated the specific inquiry question andsides of their arguments. They then negotiated the specific inquiry question and

were assigned a side of the issue, working with a partwere assigned a side of the issue, working with a partner to craft and rehearse argu-ner to craft and rehearse argu-

ments before forming a group of four with another pair who argued the oppositements before forming a group of four with another pair who argued the opposite

side. For the discussion of fracking, students debated while playing a role (e.g., asside. For the discussion of fracking, students debated while playing a role (e.g., as

a state representative or an energy executive), arguing from their chosen perspec-a state representative or an energy executive), arguing from their chosen perspec-

tive before eventually conceding points of agreement and reaching consensus on ative before eventually conceding points of agreement and reaching consensus on a

mutually beneficial resolution (Pappageorge, 2013). Field notes of small-group inter-mutually beneficial resolution (Pappageorge, 2013). Field notes of small-group inter-

actions provided insight into how focal actions provided insight into how focal Ascend students collaborativeAscend students collaboratively constructedly constructed
their arguments. We believe these SAC dialogues provided social persuasions thattheir arguments. We believe these SAC dialogues provided social persuasions that

supported writing self-supported writing self-efficacy. Following these discussions, they wrote essays usingefficacy. Following these discussions, they wrote essays using

argument templates (Graff & Birkenstein, 2007) utilizing Google Docs to scaffoldargument templates (Graff & Birkenstein, 2007) utilizing Google Docs to scaffold

key rhetorical moves (McCarty et al., 2018).key rhetorical moves (McCarty et al., 2018).

WWe initie initially hypothesized tally hypothesized that taking hat taking on agentive rolon agentive roles while dies while discussing contro-scussing contro-

versial topics would be suffversial topics would be sufficienicient to foster warranted arguments. Our t to foster warranted arguments. Our primarprimary Cycley Cycle

2, Phase 5 outcome measure was an AP Synthesis wr2, Phase 5 outcome measure was an AP Synthesis writing task (focused on whetheiting task (focused on whetherr

or not college was worth tor not college was worth the expense)he expense), along w, along with interview data. Since the holiith interview data. Since the holisticstic

AP Synthesis Essay rubric provided by the College Board provided little insight intoAP Synthesis Essay rubric provided by the College Board provided little insight into

the quality of the quality of reasoning withireasoning within studentsn students’ warrants, we deve’ warrants, we developed a rubric to measureloped a rubric to measure

original reasoning within warrant attempts (McCarty et al., 2018). Though directoriginal reasoning within warrant attempts (McCarty et al., 2018). Though direct

causal claims cacausal claims cannot be made, students wrote longer essays with more idea units (nnot be made, students wrote longer essays with more idea units ( m m  

= 2.7= 2.75 pre 5 pre vs.vs. m m = 7 = 7.5 post) devoted to war.5 post) devoted to warrant attemptrant attempts. Howevers. However, students tended, students tended

to merely resto merely restate or summaritate or summarize arguments found within ze arguments found within the accompanying text sets,the accompanying text sets,

as illustrated in the following response: “These reasons mentioned show that evenas illustrated in the following response: “These reasons mentioned show that even

though unemployment rates might be rising, high school students will still have athough unemployment rates might be rising, high school students will still have a

greater possibility to earn more income” (Cycle 2, Student Essay). While dialogicgreater possibility to earn more income” (Cycle 2, Student Essay). While dialogic

teaching appeared to help students recognize the need for warrants, we hypoth-teaching appeared to help students recognize the need for warrants, we hypoth-

esized that more expliciesized that more explicit instrt instruction in reasoning to warrant a claim uction in reasoning to warrant a claim was needed.was needed.

Cycle 3: Adding Explicit Instruction and FeedbackCycle 3: Adding Explicit Instruction and Feedback

 Multilin Multilingual Studgual Studentsents   117979



(Second (Second SemesSemester, SY, 201ter, SY, 2017–2017–2018)8)
To help students include more original reasoning in their warrants, we providedTo help students include more original reasoning in their warrants, we provided

explicit instruction in four common reasoning approaches to warrant a claim,explicit instruction in four common reasoning approaches to warrant a claim,

namely, cause and effect, comparison and contrast, sign, and analogy. Thesenamely, cause and effect, comparison and contrast, sign, and analogy. These

    

approaches indicate beliefs about evidence reliability due to relationships betweenapproaches indicate beliefs about evidence reliability due to relationships between

ideas (Brockriede & Ehninger, 1960). We explicitly taught these approaches usingideas (Brockriede & Ehninger, 1960). We explicitly taught these approaches using

tasks of increasing cognitive complexity (Anderson, Krathwohl, & Bloom, 2001),tasks of increasing cognitive complexity (Anderson, Krathwohl, & Bloom, 2001),

emphasizing modeling with a mentor text and peer feedback. Tim wrote the men-emphasizing modeling with a mentor text and peer feedback. Tim wrote the men-

tor text, an essay about the possibilities and pitfalls of language, from an ongoingtor text, an essay about the possibilities and pitfalls of language, from an ongoing

argument synthesis inquirargument synthesis inquiry unit ty unit that includhat included over a dozen suggested over a dozen suggested informationaled informational

texts and novels. The mentor text included evidence from articles about the Arabtexts and novels. The mentor text included evidence from articles about the Arab

Spring uprising, Black Lives Matter, and the #MeToo movement. Tim modeledSpring uprising, Black Lives Matter, and the #MeToo movement. Tim modeled

his thinking as he shared his essay and then proposed several potential warrants.his thinking as he shared his essay and then proposed several potential warrants.

Students helped him refine and strengthen his writing. This modeling and mentorStudents helped him refine and strengthen his writing. This modeling and mentor

text use provided studentext use provided students with vts with vicarious experiences of effective argument writingicarious experiences of effective argument writing

(Pajares et al., 2007). Students then practiced writing each warrant type within a(Pajares et al., 2007). Students then practiced writing each warrant type within a

sample paragraph the teacher had begun, analyzing their effectiveness with peerssample paragraph the teacher had begun, analyzing their effectiveness with peers

before applying them in their own essays.before applying them in their own essays.

Though multilingual students often only receive feedback on the superficialThough multilingual students often only receive feedback on the superficial

features of their wfeatures of their writing riting (e.(e.g., Feg., Ferrirris, 2009), these studens, 2009), these students engaged in ts engaged in peer critiquepeer critique

dialogues, providing targeted feedback on reasoning within warrant attempts usingdialogues, providing targeted feedback on reasoning within warrant attempts using
both the researcher-both the researcher-created warrant rubric from Cycle 2 and the warrant types.created warrant rubric from Cycle 2 and the warrant types.

These dialogues offered students active roles and emphasized providing peers withThese dialogues offered students active roles and emphasized providing peers with

honeshonest and helpful critiques as tt and helpful critiques as they co-hey co-constructed arguments (Reznitskaya, 2012).constructed arguments (Reznitskaya, 2012).

They audio-They audio-recorded these dialogues on their Chromebooks, submitting the audiorecorded these dialogues on their Chromebooks, submitting the audio

files to the teacher using Google Classroom for a formative grade.files to the teacher using Google Classroom for a formative grade.

In Phase 5 In Phase 5 of Cycle 3, Wof Cycle 3, Writing riting Self-Self-Efficacy Scale (WSES) data (Pajares et al.,Efficacy Scale (WSES) data (Pajares et al.,

2007) showed an increase in confidence of just over 10 points from 71.28 to 81.502007) showed an increase in confidence of just over 10 points from 71.28 to 81.50

(100-point scale), surpassing the gains of the rest of the class by approximately 5(100-point scale), surpassing the gains of the rest of the class by approximately 5

points. A selective sample of students interviewed following Phase 3 revealed thatpoints. A selective sample of students interviewed following Phase 3 revealed that

both Ascend and non-both Ascend and non-Ascend students valued the interventions, particularly theAscend students valued the interventions, particularly the

SASAC discussions in C discussions in Cycle 2 and the peer Cycle 2 and the peer and teacheand teacher feedback on warrant attemptsr feedback on warrant attemptsin Cycle 3. On the post unit writing task (a released AP Synthesis essay aboutin Cycle 3. On the post unit writing task (a released AP Synthesis essay about

whether or not certain texts should be required reading), the results were mixed,whether or not certain texts should be required reading), the results were mixed,

though some focal students successfully applied the warrant types introduced inthough some focal students successfully applied the warrant types introduced in

the unit. For example, one wrote, “If a student is assigthe unit. For example, one wrote, “If a student is assigned to read a specific piece ofned to read a specific piece of

text and has no say in it they might feel less compelled to completed [text and has no say in it they might feel less compelled to completed [sicsic] the task”] the task”

(Student Essay, Phase 3). This example shows the student hedging their thinking(Student Essay, Phase 3). This example shows the student hedging their thinking

and includes linguistic markers of cause–and includes linguistic markers of cause–effect reasoning.effect reasoning.

 Retrospective Analysis: Consolidating Data and Refining Theory  Retrospective Analysis: Consolidating Data and Refining Theory 

While our researcher-While our researcher-created warrant rubric provided a metalanguage to discusscreated warrant rubric provided a metalanguage to discuss
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reasoning, it did not capture developmental changes in student writing. There-reasoning, it did not capture developmental changes in student writing. There-
fore, in our retrospective analysis, we turned to the work of researcher Jon-fore, in our retrospective analysis, we turned to the work of researcher Jon-PhilipPhilip

Imbrenda (e.g., Imbrenda, 2018a, 2018b), who designed and tested semantic differ-Imbrenda (e.g., Imbrenda, 2018a, 2018b), who designed and tested semantic differ-

ential scales to capture ential scales to capture important developmimportant developmental dimensions of hental dimensions of high school studentigh school student

    

writing in urban schools. Dimensions include reciprocity (inviting the reader intowriting in urban schools. Dimensions include reciprocity (inviting the reader into

the conversation and making an arguable claim; Nystrand, 1986) and indexicalitythe conversation and making an arguable claim; Nystrand, 1986) and indexicality

(using conv(using conventional forms entional forms of academic reasoning iof academic reasoning in contextually appropriate ways;n contextually appropriate ways;

Chafe, 1986)Chafe, 1986). Analyzi. Analyzing focal ng focal studenstudent wrt writing witing with these tools across cycles enabledith these tools across cycles enabled

us to recognize new strengths (McCarty, 2020). For example, the focal studentus to recognize new strengths (McCarty, 2020). For example, the focal student

María demonstrated a high level of reciprocity in her essay about whether or notMaría demonstrated a high level of reciprocity in her essay about whether or not

college is college is worth the expense. worth the expense. TTo ino initiate her argument, she wrote:itiate her argument, she wrote:

Picture parents yelling at you every day, telling you that you have to be better thanPicture parents yelling at you every day, telling you that you have to be better than

them, that they want you to have a better life than they had, that they didn’t come tothem, that they want you to have a better life than they had, that they didn’t come to

America so you could just lay around all day and do nothing. Parents like these mostAmerica so you could just lay around all day and do nothing. Parents like these most

likely never went to college, so that you could have a better life than them and notlikely never went to college, so that you could have a better life than them and not

have to work as hard as they do. (Student Essay, Cycle 2)have to work as hard as they do. (Student Essay, Cycle 2)

This This essay inviteessay invited the reader into the perspecd the reader into the perspective of a multilingutive of a multilingual student by citingal student by citing

a vivid example, both particular to the immia vivid example, both particular to the immigrant experience and connectgrant experience and connected to theed to the

universal challenge of meeting parental expectations. Such reciprocity is often auniversal challenge of meeting parental expectations. Such reciprocity is often a
leading edge of leading edge of growth toward fugrowth toward further academic reasoning (rther academic reasoning (Imbrenda, 20Imbrenda, 201818b)b). Th. Thisis

excerpt also used hedges and employed inventive sentence structure to suggest aexcerpt also used hedges and employed inventive sentence structure to suggest a

nagging parent, assets overlooked in our initial Cycle 2 analysis.nagging parent, assets overlooked in our initial Cycle 2 analysis.

Multilingual students are rarely included as partners in understanding,Multilingual students are rarely included as partners in understanding,

researching, and shaping researching, and shaping educaeducation practice and tion practice and policy (policy (Paris & Paris & Alim, Alim, 2012017)7), a , a patpat--

tern we aspire to dtern we aspire to disrupt in isrupt in our research. In Cycle 1our research. In Cycle 1, students served as consultants,, students served as consultants,

highly influencing our decision to expand Ascend and extend our research to thehighly influencing our decision to expand Ascend and extend our research to the

AP classroom. In Cycle 2, students debated real-world issues such as fracking andAP classroom. In Cycle 2, students debated real-world issues such as fracking and

gun gun control, advcontrol, advocating ocating for new legislation and gfor new legislation and greatereater gr gun maun manufacturer accountnufacturer account--

ability. In Cycle 3, students learned powerful new tools for warranting arguments,ability. In Cycle 3, students learned powerful new tools for warranting arguments,

applying them in peer critique dialogues using evidence from contemporary andapplying them in peer critique dialogues using evidence from contemporary and

culturally responsive texts.culturally responsive texts.

Our work began with a broad theory of dialogic instruction to support theOur work began with a broad theory of dialogic instruction to support the

argumentative writing of multilingual students. We initially believed that creatingargumentative writing of multilingual students. We initially believed that creating

a dialogic space through SAC discussions and role-play alone would improve stu-a dialogic space through SAC discussions and role-play alone would improve stu-

dent mastery of warranting arguments with original reasoning. While the numberdent mastery of warranting arguments with original reasoning. While the number

of warrants did seem to increase, we needed to further refine our interventions toof warrants did seem to increase, we needed to further refine our interventions to

progress toward our pedagogical goal. Due to its iterative nature, DBR is amenableprogress toward our pedagogical goal. Due to its iterative nature, DBR is amenable

to such changes, an important quality given the complexity of academic writing into such changes, an important quality given the complexity of academic writing in

another language. Each DBR cycle with multilingual students generates powerfulanother language. Each DBR cycle with multilingual students generates powerful

insights iinsights into pedagogical problems, student assets, and needed supports.nto pedagogical problems, student assets, and needed supports.

OurOur humble theoryhumble theory is that mastery of argu is that mastery of argumentamentative writing wartive writing warranted by origi-ranted by origi-
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nal reasoning for multilingual students can be strengthened by dialogic writingnal reasoning for multilingual students can be strengthened by dialogic writing
instruction that offers opportunities to take on agentive roles and discuss contro-instruction that offers opportunities to take on agentive roles and discuss contro-

versial issues. This should include explicit instruction in writing specific types ofversial issues. This should include explicit instruction in writing specific types of

warrants. Situating these cognitive moves within authentic, collaborative inquirywarrants. Situating these cognitive moves within authentic, collaborative inquiry

    

and peer critique helps students build an understanding of arguments as ongoingand peer critique helps students build an understanding of arguments as ongoing

conversations. Formative assessment tools should measure multiple dimensionsconversations. Formative assessment tools should measure multiple dimensions

of student learning and classroom interaction in order to capture developmentalof student learning and classroom interaction in order to capture developmental

changes in writing, including strengths to build on and areas for support.changes in writing, including strengths to build on and areas for support.

Impact and Opportunities for Future DBR PartnershipsImpact and Opportunities for Future DBR Partnerships

What began wWhat began with a group of ith a group of 24 Ascend sophom24 Ascend sophomores oveores over 3 years ago hr 3 years ago has expandedas expanded

to currently ito currently inclunclude more than de more than 100 students who attend bi-100 students who attend bi-weekly meetings, form-weekly meetings, form-

ing an emerging network of multilingual students who are successfully navigatinging an emerging network of multilingual students who are successfully navigating

advanced classes. We have broadened the criteria for AP enrollment beyond testadvanced classes. We have broadened the criteria for AP enrollment beyond test

scores to scores to include studeninclude student it interesnterest, teacher and t, teacher and peer recommendations, and peer recommendations, and class per-class per-

formance. Though the opportunity gap has not closed completely, Latinx studentsformance. Though the opportunity gap has not closed completely, Latinx students

have comprised close to 30% of all have comprised close to 30% of all AP enrollment. As one AAP enrollment. As one Ascend studescend student statednt stated,,

“I fi“I finally feel like I’m kind of nally feel like I’m kind of on the same level as eveon the same level as everyone else (in AP) . . ryone else (in AP) . . . like. like
if we are in if we are in the group and we’the group and we’re having a dire having a discussion, I feescussion, I feel like I l like I can add to thatcan add to that

discussion. I’m actually helping others.” (Student Interview, Cycle 2)discussion. I’m actually helping others.” (Student Interview, Cycle 2)

Ascend students havAscend students have also e also taken on greater leaderstaken on greater leadership roles withhip roles within the in the school,school,

having spoken to the school board, organized ahaving spoken to the school board, organized a FamiFamilias en lias en EducaciónEducación parent night parent night

in partnership with an area university, and mentored Latinx underclassmen.in partnership with an area university, and mentored Latinx underclassmen.

In future design cycles, we will continue to refine interventions guided by ourIn future design cycles, we will continue to refine interventions guided by our

humble theory. We are expanding students’ choices in selecting controversies andhumble theory. We are expanding students’ choices in selecting controversies and

texts reflective of their lived realities, balancing explicit instruction into ways oftexts reflective of their lived realities, balancing explicit instruction into ways of

warranting an argument with opportunities to leverage their own linguistic andwarranting an argument with opportunities to leverage their own linguistic and

cultural knowledge through translanguaging practices. We are increasing studentcultural knowledge through translanguaging practices. We are increasing studentagency and moving beyond writing for AP tests and toward crafting digital andagency and moving beyond writing for AP tests and toward crafting digital and

multimodal arguments to address social justice issues affecting their communities.multimodal arguments to address social justice issues affecting their communities.

There is currently a renewed emphasis on educational equity in response toThere is currently a renewed emphasis on educational equity in response to

police brutality and the resulting Black Lives Matter movement, along with thepolice brutality and the resulting Black Lives Matter movement, along with the

disproportionate impact of COVID-19 on Black and Brown communities. Educa-disproportionate impact of COVID-19 on Black and Brown communities. Educa-

tors are eager to examine antiracist and culturally sustaining practices (Paris &tors are eager to examine antiracist and culturally sustaining practices (Paris &

Alim, 2017). DBR is an ideal method for such work, and the methodology wouldAlim, 2017). DBR is an ideal method for such work, and the methodology would

benefit fbenefit from the rom the greater involvgreater involvement of multilement of multilingual ingual researchresearchers, teachersers, teachers, students,, students,

and families as co-and families as co-designers of educational futures (Fowler-designers of educational futures (Fowler-Amato & Warrington,Amato & Warrington,

2020117)7). For example, tran. For example, translanguaging slanguaging has been has been strongly theorized strongly theorized and would benefitand would benefit

from DBR to test and refine models of ifrom DBR to test and refine models of instruction to support codemeshing practicesnstruction to support codemeshing practices
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(Canagarajah, 2013; García & Wei, 2014). With the emphasis on digital literacy(Canagarajah, 2013; García & Wei, 2014). With the emphasis on digital literacy
amidst remote learning, DBR should be used to examine the affordances of digitalamidst remote learning, DBR should be used to examine the affordances of digital

technologies to co-technologies to co-construct and warrant arguments, including semiotic resourcesconstruct and warrant arguments, including semiotic resources

beyond language (Canagarajah, 2013).beyond language (Canagarajah, 2013).

    

Now more than ever, DBR is needed to develop and refine new theories andNow more than ever, DBR is needed to develop and refine new theories and

practices to support the learning of multilingual students—practices to support the learning of multilingual students—when used as part ofwhen used as part of

a principled approach building on their linguistic and cultural assets. By spot-a principled approach building on their linguistic and cultural assets. By spot-

lighting important and often inconvenient truths including inhibiting factors andlighting important and often inconvenient truths including inhibiting factors and

unintended consequences, DBR methods empower educators and unintended consequences, DBR methods empower educators and school leaders toschool leaders to

critically examine tcritically examine their own practice in order to enhance learning opportunheir own practice in order to enhance learning opportunities forities for

multilingual students.multilingual students.
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Comprehension is a massive and active multivarComprehension is a massive and active multivariable process (iable process (HoffHoffman, 201man, 20177; Press-; Press-

ley & Afflerbach, 1995). To comprehend means that a reader engages with a text,ley & Afflerbach, 1995). To comprehend means that a reader engages with a text,

for a purpose, situated in a setting, at a particular point in time (Rosenblatt, 1978).for a purpose, situated in a setting, at a particular point in time (Rosenblatt, 1978).

The many variables that contribute to a reader’s comprehension include the reader’sThe many variables that contribute to a reader’s comprehension include the reader’s

purpose for reading, motivation, goals, executive skills, strategies, knowledge, decod-purpose for reading, motivation, goals, executive skills, strategies, knowledge, decod-

ing, fluency, vocabulary, language, and culture (Duke & Cartwright, 2019). Theseing, fluency, vocabulary, language, and culture (Duke & Cartwright, 2019). These

variables interact with one another in self-variables interact with one another in self-perpetuating ways (Paris, 2005). As anperpetuating ways (Paris, 2005). As an

example, a reader’s purpose for reading influences the strategies that a reader mayexample, a reader’s purpose for reading influences the strategies that a reader may

use while reading, and this impacts the knowledge and understanding a reader gainsuse while reading, and this impacts the knowledge and understanding a reader gains

from texts (van den Broek, Bohn-from texts (van den Broek, Bohn-Gettler, Kendeou, Carlson, & White, 2011).Gettler, Kendeou, Carlson, & White, 2011).

The Challenge of The Challenge of Assessing ComprehensionAssessing Comprehension

The complexity in this active, multivariable reading process can lead to unclearThe complexity in this active, multivariable reading process can lead to unclear

views of comprehension instruction in views of comprehension instruction in schools and even greater perplexity in kschools and even greater perplexity in knownow--

ing how to support students who may be struggling in this area of their schoolworking how to support students who may be struggling in this area of their schoolwork

(see also Chapter 7, on adolescent reading, and Chapter 9, on second-(see also Chapter 7, on adolescent reading, and Chapter 9, on second-languagelanguage

learners, this learners, this volumevolume)). Students experiencing di. Students experiencing difffficulty with iculty with comprehcomprehension do notension do not

fit a fit a single cogsingle cognitive profile nitive profile (Karlsson et (Karlsson et al., 201al., 2018)8). Some . Some readereaders, for example, mayrs, for example, may

have difficulty identifying central information in texts (van den Broek, Helder,have difficulty identifying central information in texts (van den Broek, Helder,

& van Leijenhorst, 2013), while other readers differ between their difficulty with& van Leijenhorst, 2013), while other readers differ between their difficulty with
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higher-higher-order processes and word- or sentence-order processes and word- or sentence-level processes (Oakhill & Cain,level processes (Oakhill & Cain,
2012). Sometimes readers activate background knowledge that is not relevant to the2012). Sometimes readers activate background knowledge that is not relevant to the

text, and thitext, and this can s can lead to inaccurate inferences (Kendlead to inaccurate inferences (Kendeou & van eou & van den Broek, 2007)den Broek, 2007)..

Still other readers may have difficulty holding onto a central idea in the text whileStill other readers may have difficulty holding onto a central idea in the text while

    

considering important connections and details across the text (Budd, Whitney, &considering important connections and details across the text (Budd, Whitney, &

Turley, 1995).Turley, 1995).

Though compreheThough comprehension is a dynsion is a dynamic, multivariable process, it is often anamic, multivariable process, it is often assessedssessed

in schools as a product or an outcome of reading (Leslie & Caldwell, 2017; Pearsonin schools as a product or an outcome of reading (Leslie & Caldwell, 2017; Pearson

& Hamm, 2005). Product assessments, such as multiple-& Hamm, 2005). Product assessments, such as multiple-choice tests, question–choice tests, question–

response, and retell are used to assess comprehension after a student has finishedresponse, and retell are used to assess comprehension after a student has finished

reading a text. This limits the teacher’s instructional approach because productreading a text. This limits the teacher’s instructional approach because product

assessmenassessments do not show how individual readers are thints do not show how individual readers are thinking king about texts while theyabout texts while they

are reading (van den Broek & Espin, 2012). Product assessments make it hard forare reading (van den Broek & Espin, 2012). Product assessments make it hard for

practitionepractitioners to know why a student may be experiencing diffrs to know why a student may be experiencing difficulty and when in theiculty and when in the

reading process this difficulty has occurred. Comprehension is an unconstrainedreading process this difficulty has occurred. Comprehension is an unconstrained

skill, and this necessitates assessments that can take into account cognitive flex-skill, and this necessitates assessments that can take into account cognitive flex-

ibility ibility and contextual and contextual variation (Parivariation (Paris, 2005)s, 2005). Recently, compre. Recently, comprehension researchhension researchersers

have highlighted the need for comprehension assessments that can guide instruc-have highlighted the need for comprehension assessments that can guide instruc-

tion (Ltion (Leslie & Caldwell, 201eslie & Caldwell, 2017) and support 7) and support the ithe individual student’ndividual student’s reading s reading processprocess

(Kendeou, van den Broek, Helder, & Karlsson, 2014). When practitioners pay close(Kendeou, van den Broek, Helder, & Karlsson, 2014). When practitioners pay close

attention to the processes students use as they read, they have the opportunity toattention to the processes students use as they read, they have the opportunity to
adjadjust inust instruction to better support readers. Thistruction to better support readers. This is s is critically icritically important when workmportant when work--

ing with students who are experiencing difficulty.ing with students who are experiencing difficulty.

Why Design-Based ResearchWhy Design-Based Research
in the Context in the Context of Reading Comprehensioof Reading Comprehension Assessment?n Assessment?

I became interested in design-I became interested in design-based research (DBR; McKenney & Reeves, 2012;based research (DBR; McKenney & Reeves, 2012;

Reinking & Bradley, 2008) related to this vexation of comprehension assessmentReinking & Bradley, 2008) related to this vexation of comprehension assessment

for sevefor several reasons. DBR creates a bridge between research and practiceral reasons. DBR creates a bridge between research and practice; it is ; it is firfirmlymly

grounded in theory while seeking a solution to a complex problem; it allows forgrounded in theory while seeking a solution to a complex problem; it allows forformative decisions to be made as part of the research process and draws on theformative decisions to be made as part of the research process and draws on the

expertise of practitioners (see Chapter 1, this volume, for an overview of DBR).expertise of practitioners (see Chapter 1, this volume, for an overview of DBR).

In the following section, I describe each of these attributes of DBR that led me toIn the following section, I describe each of these attributes of DBR that led me to

approach the development of a comprehension assessment through a DBR study.approach the development of a comprehension assessment through a DBR study.

A Bridge between Research and PracticeA Bridge between Research and Practice

DBR (McKenney & Reeves, 20DBR (McKenney & Reeves, 201212; Reink; Reinking ing & Bradley& Bradley, 200, 2008) allowed me to seek a8) allowed me to seek a

solution to a complex problem by creating a bridge between research and practice.solution to a complex problem by creating a bridge between research and practice.

As a classroom teacher and reading specialist, I struggled to understand the chal-As a classroom teacher and reading specialist, I struggled to understand the chal-

lenges many of my students faced with reading comprehension. Available compre-lenges many of my students faced with reading comprehension. Available compre-
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lenges many of my students faced with reading comprehension. Available comprelenges many of my students faced with reading comprehension. Available compre

hension assessments in schools provided only a partial view of my students’ diffi-hension assessments in schools provided only a partial view of my students’ diffi-
cultyculty. With my colleagues, . With my colleagues, we wondewe wondered if red if studenstudents’ difts’ difficulty ficulty was related to interestwas related to interest

in texts, reader identity, decoding, fluency, vocabulary knowledge, or the match ofin texts, reader identity, decoding, fluency, vocabulary knowledge, or the match of

background knowledgbackground knowledge with e with a text. Withoua text. Without a t a strong understanding of strong understanding of the reason/sthe reason/s

    

individual readers struggled with comprehension, it was difficult for me—as theirindividual readers struggled with comprehension, it was difficult for me—as their

teacher—teacher—to know how to provide instructional support in the school setting.to know how to provide instructional support in the school setting.

As a researcher, I strived to provide an answer. Thus, through my readings ofAs a researcher, I strived to provide an answer. Thus, through my readings of

the lthe literaiterature, I ture, I discovered laboratory studies discovered laboratory studies that investigated complex comprehthat investigated complex comprehen-en-

sion processes through the use of verbal protocols. Verbal protocols reveal think-sion processes through the use of verbal protocols. Verbal protocols reveal think-

ing (Ericsson & Simon, 1993; Pressley & Afflerbach, 1995). They have been useding (Ericsson & Simon, 1993; Pressley & Afflerbach, 1995). They have been used

since the beginning of psychology to study mental processes (Pressley & Hilden,since the beginning of psychology to study mental processes (Pressley & Hilden,

2004). Ericcson and Simon (1993) explain that verbal protocols allow readers to2004). Ericcson and Simon (1993) explain that verbal protocols allow readers to

think aloudthink aloud without needing to practice, and this dramatically increases the amount without needing to practice, and this dramatically increases the amount

of observable behavior. Verbal protocols have been used in laboratory settings toof observable behavior. Verbal protocols have been used in laboratory settings to

revereveal dial differences among readefferences among readers who are strrs who are struggling uggling with comprehensiowith comprehension, and thesen, and these

differences are differences are often undetected by more toften undetected by more traditional measures (raditional measures (Israel, 201Israel, 2015)5). Ba. Basedsed

on my emergent underson my emergent understanding, I tanding, I began to began to wondwonder if er if verbal protocols could be uverbal protocols could be usedsed

in in schools to bschools to better understand individual reader’etter understand individual reader’s challenges ws challenges with comprehensionith comprehension..

In DBR, scholars move their research from laboratory settings to naturalis-In DBR, scholars move their research from laboratory settings to naturalis-

tic contexts in order to create usable knowledge and ecological validity (Barab &tic contexts in order to create usable knowledge and ecological validity (Barab &

Squire, 2004; Brown, 1992). I wondered if moving verbal protocols from a labora-Squire, 2004; Brown, 1992). I wondered if moving verbal protocols from a labora-
tory setting tory setting to the school setting would support practitioners in being able to betterto the school setting would support practitioners in being able to better

understand their iunderstand their individual student’ndividual student’s comprehension processes. In s comprehension processes. In addition, I won-addition, I won-

dered hdered how the naturalistic setting of a school might infow the naturalistic setting of a school might inf luencluence the usability or valid-e the usability or valid-

ity of verbal protocols. Verbal protocols are time-ity of verbal protocols. Verbal protocols are time-intensive because they generallyintensive because they generally

require a researcher (orequire a researcher (or in r in this this case, practitionercase, practitioner) to focus ) to focus on one student at a tion one student at a time.me.

I wondered if this would put too much of a demand on practitioner time to be use-I wondered if this would put too much of a demand on practitioner time to be use-

ful. Also, I wanted to understand how knowledge about cognitive processes wouldful. Also, I wanted to understand how knowledge about cognitive processes would

be used by be used by practitionepractitioners to locate inrs to locate information from verbal protocols. Furthermore, Iformation from verbal protocols. Furthermore, I

wondewondered how verbal protocols might bred how verbal protocols might be used e used with preset currwith preset curriculum and whethericulum and whether

the social context of classrooms might impact students’ verbal reports.the social context of classrooms might impact students’ verbal reports.

I selected the reading specialist setting as the most natural and relevant placeI selected the reading specialist setting as the most natural and relevant placeto design this study. Reading specialists often work with one to six students at ato design this study. Reading specialists often work with one to six students at a

time, and this would create less strain on teacher time than a classroom setting. Intime, and this would create less strain on teacher time than a classroom setting. In

addition, reading specialists generally have advanced training with reading devel-addition, reading specialists generally have advanced training with reading devel-

opment, processes, and instruction, and I believed this advanced training wouldopment, processes, and instruction, and I believed this advanced training would

be useful in forming a collaborative partnership. Moreover, reading specialists arebe useful in forming a collaborative partnership. Moreover, reading specialists are

focused on better understanding the challenges individual students face in orderfocused on better understanding the challenges individual students face in order

to support students with their reading development. The idea of working to revealto support students with their reading development. The idea of working to reveal

a deeper understanding of individual student’s comprehension processes seemeda deeper understanding of individual student’s comprehension processes seemed

relerelevant to the vant to the reading specialist’s role in reading specialist’s role in a school.a school.
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Grounded in TheoryGrounded in Theory
The DBR goal of developing usable knowledge is firmly grounded in theory (Bell,The DBR goal of developing usable knowledge is firmly grounded in theory (Bell,

2004; Brown, 2004; Brown, 19921992)). I . I believebelieved theory d theory would be fwould be fundamental to my undamental to my study for severalstudy for several

reasons. First, theory could provide a foundation to understand cognitive processesreasons. First, theory could provide a foundation to understand cognitive processes

    

involinvolved with ved with comprehcomprehension. Second, though verbal ension. Second, though verbal protocols have been promotedprotocols have been promoted

as an ias an instructional practice in nstructional practice in schools, not a lot of work has been done in schools, not a lot of work has been done in those setthose set--

tings to interpret think-aloud statements based on a theoretical understanding oftings to interpret think-aloud statements based on a theoretical understanding of

comprehcomprehension processes. Withouension processes. Without t this this theoretical understanding, practitioners aretheoretical understanding, practitioners are

left to ileft to interprenterpret verbal protocol statement verbal protocol statements based ts based on their on their own unown unique perspectivique perspectiveses

and prior knowledge. Third, comprehension researchers and measurement expertsand prior knowledge. Third, comprehension researchers and measurement experts

have articulated the importance of, and need for, theory-have articulated the importance of, and need for, theory-guided comprehensionguided comprehension

assessments (Kintsch, 2012; Leslie & Caldwell, 2017). By approaching the designassessments (Kintsch, 2012; Leslie & Caldwell, 2017). By approaching the design

of assessments through a theoretical lens of comprehension processes, we couldof assessments through a theoretical lens of comprehension processes, we could

watch for indicators of the reader’s comprehension processes and hopefully gainwatch for indicators of the reader’s comprehension processes and hopefully gain

diagnostic information about a reader’s difficulty. Fourth, by attaching theory todiagnostic information about a reader’s difficulty. Fourth, by attaching theory to

assessmenassessments, we could its, we could increase validity of ncrease validity of the measurement tool (van den Broek &the measurement tool (van den Broek &

Espin, 2012Espin, 2012)), avoiding misleading , avoiding misleading information finformation from verbal reports, such as focusingrom verbal reports, such as focusing

on a unidion a unidimensional indicator of comprehmensional indicator of comprehension. Fifth, an iension. Fifth, an important goal for DBRmportant goal for DBR

is to develop and better understand theory by applying it to authentic contexts ofis to develop and better understand theory by applying it to authentic contexts of

learning. Witholearning. Without testing the boundaries of tut testing the boundaries of theory in diheory in different confferent contexts, or studyingtexts, or studying

the application of theory to practice, the benefits of theory are limited. This studythe application of theory to practice, the benefits of theory are limited. This study
would put theory to work within the natural contexts of learning in schools.would put theory to work within the natural contexts of learning in schools.

Innovative and Solution-OrientedInnovative and Solution-Oriented

DBR is solution oriented through the development of an intervention (Cobb,DBR is solution oriented through the development of an intervention (Cobb,

Confrey, diSessa, Lehrer, & Schauble, 2003). My goal in this study was to createConfrey, diSessa, Lehrer, & Schauble, 2003). My goal in this study was to create

a solution to the challenge of comprehension assessment in schools by developinga solution to the challenge of comprehension assessment in schools by developing

a way for practitioners to better understand how individual readers process texts.a way for practitioners to better understand how individual readers process texts.

Reinking Reinking and Bradley (2008) suggest that DBR researcand Bradley (2008) suggest that DBR researchers ask the question “Whathers ask the question “What

could be?” This could be?” This fit my inquirfit my inquiry and allowed me to explore, design, and test possibili-y and allowed me to explore, design, and test possibili-

ties for educational improvement. The question I wanted to address in this projectties for educational improvement. The question I wanted to address in this projectwas: In what ways does a group of reading specialists use information from verbalwas: In what ways does a group of reading specialists use information from verbal

protocols for their instruction?protocols for their instruction?

Formative Design DecisionsFormative Design Decisions

In order to develop verbal protocols as an assessment tool to be used in schools, IIn order to develop verbal protocols as an assessment tool to be used in schools, I

wanted to make formative decisions with the reading specialiwanted to make formative decisions with the reading specialists, based on the ongo-sts, based on the ongo-

ing collection of data throughout the study. DBR is open-ended and guided by aning collection of data throughout the study. DBR is open-ended and guided by an

inference that is based on theory inference that is based on theory (Confrey & Lachance, 2000; (Confrey & Lachance, 2000; Reinking Reinking & Bradley& Bradley,,

2008)2008). The open-ended na. The open-ended nature of the inquirture of the inquiry sustains a posture of contiy sustains a posture of continual design,nual design,

implemenimplementation, analysis, and reftation, analysis, and reflection, and thislection, and this provides opportunities for adjustprovides opportunities for adjust--

190190 DBR AND SPEC IF IC  ADBR AND SPEC IF IC  A PPL ICAPPL ICATIONSTIONS



implemenimplementation, analysis, and reftation, analysis, and reflection, and this lection, and this provides opportunities for adjustprovides opportunities for adjust

ments, adapments, adaptations, and modiftations, and modifications to be made thications to be made throughouroughout the study. I structuredt the study. I structured
this study in weekly microcycles of enactment that would allow us to respond tothis study in weekly microcycles of enactment that would allow us to respond to

unforeseen needs reunforeseen needs revealed during planned phases of data collection and also durvealed during planned phases of data collection and also duringing

the daily ithe daily implememplementation of verbal protocontation of verbal protocols in ls in the reading specialist settithe reading specialist setting.ng.

    

Collaborative PartnershipsCollaborative Partnerships

DBR is intentionally collaborative and conducted with practitioners whose practi-DBR is intentionally collaborative and conducted with practitioners whose practi-

cal knowledge, expertise, and understanding of tcal knowledge, expertise, and understanding of the problem at hand are valued andhe problem at hand are valued and

used to design solutions (Wagner, 1997). Indeed, there are several reasons that aused to design solutions (Wagner, 1997). Indeed, there are several reasons that a

collaborative partnership with reading specialists icollaborative partnership with reading specialists in schools was critical to my studyn schools was critical to my study..
Importantly, I wanted to develop a fuller understanding of the problem that prac-Importantly, I wanted to develop a fuller understanding of the problem that prac-

titioners faced with comprehension assessmentitioners faced with comprehension assessments because a ts because a shared understanding ofshared understanding of

the problem could lead to the problem could lead to a better ina better innovanovative product. Furthermore, I believed thetive product. Furthermore, I believed the

expertise, unique perspectives, and knowledge the reading specialists would bringexpertise, unique perspectives, and knowledge the reading specialists would bring

to this study could enhance the intervention design. Additionally, reading special-to this study could enhance the intervention design. Additionally, reading special-

ists had access to important and valuable information for this study. For example,ists had access to important and valuable information for this study. For example,

they could let me know if verbal protocols provided new and useful informationthey could let me know if verbal protocols provided new and useful information

about their individual student’s comprehension processes that had not previouslyabout their individual student’s comprehension processes that had not previously

been known through other comprehension assessments. Moreover, by forming abeen known through other comprehension assessments. Moreover, by forming a

collaborative partnership, the reading specialists and I collaborative partnership, the reading specialists and I could alternate in the role ofcould alternate in the role of

researcher and practitioner. This would allow each of us the opportunity to imple-researcher and practitioner. This would allow each of us the opportunity to imple-ment verbal protocols as an assessment tool in the reading specialist setting andment verbal protocols as an assessment tool in the reading specialist setting and

also observe and take fieldnotes. Though I planned to spend more time than read-also observe and take fieldnotes. Though I planned to spend more time than read-

ing specialiing specialists analyzists analyzing data between the three schools, I valued the role of readingng data between the three schools, I valued the role of reading

specialists, not only specialists, not only as practitioners, but also as as practitioners, but also as researchresearchers who could observe, takeers who could observe, take

fieldnotes, analyze their fieldnotes, and share their analysis with me.fieldnotes, analyze their fieldnotes, and share their analysis with me.

Study Explanation and DesignStudy Explanation and Design

According to McKenney and Reeves (20According to McKenney and Reeves (201212)), DBR has , DBR has three mathree main phases. in phases. I plannedI planned

the timeline of my study with these three phases in mind (see Table 10.1 on thethe timeline of my study with these three phases in mind (see Table 10.1 on the

project timeline).project timeline).

Phase 1: Analysis and ExplorationPhase 1: Analysis and Exploration

DBR often begins with a preliminary examination of a problem (McKenney &DBR often begins with a preliminary examination of a problem (McKenney &

ReevesReeves, 201, 2012)2). As . As a researchera researcher, I , I joined six joined six reading specialists reading specialists within within one midwesteone midwesternrn

TABLE 1TABLE 10.0.1. 1. Timeline for ProjectTimeline for Project

Phase 1: analysis andPhase 1: analysis and
exploration (6 months)exploration (6 months)

Phase 2: design andPhase 2: design and
construction (2 construction (2 months)months)

Phase 3: evaluation andPhase 3: evaluation and
reflection (2 reflection (2 months)months)

 Developing a Forma Developing a Formative Assessment Tool tive Assessment Tool    191191



  •• Collaborative analysis ofCollaborative analysis of
problemproblem

  •• Establish theoreticalEstablish theoretical
framework and methodsframework and methods

  •• Develop the initial designDevelop the initial design

  •• IterativIterative cycles of testing ae cycles of testing andnd
refinement of the designrefinement of the design

  •• Investigate theoreticallyInvestigate theoretically
principled ideas in practiceprincipled ideas in practice

  •• EvaluatEvaluate the e the effectiveneffectiveness ofess of
the designthe design

  •• Reflect to produce designReflect to produce design
principlesprinciples

    

public school district for their professional learning community (PLC) meetings forpublic school district for their professional learning community (PLC) meetings for

6 months to inquire about the challenges they faced in their teaching of reading6 months to inquire about the challenges they faced in their teaching of reading

and to ask for their feedback on the design of a formative assessment tool for com-and to ask for their feedback on the design of a formative assessment tool for com-

prehension. During these months, each of the six reading specialists explored andprehension. During these months, each of the six reading specialists explored and

analyzed with me: (1) current understandings about comprehension processes, (2)analyzed with me: (1) current understandings about comprehension processes, (2)

approaches that were being used to support students with comprehension in theapproaches that were being used to support students with comprehension in the

interventiointervention setting, n setting, and (3) strengths and chaland (3) strengths and challenges of these approaches.lenges of these approaches.

As part of the preliminary examination of the problem, I also conducted aAs part of the preliminary examination of the problem, I also conducted a

literature revieliterature review and shared highlw and shared highlights of thiights of this review at the reading specialists’ PLCs review at the reading specialists’ PLC

meetings. Specifically, I communicated information about the use of verbal proto-meetings. Specifically, I communicated information about the use of verbal proto-

cols as a cols as a research tool used in research tool used in laboratory settings to laboratory settings to study comprehestudy comprehension processes,nsion processes,

and I described two theories of comprehension. The first theory I described wasand I described two theories of comprehension. The first theory I described was

constructively responsive reading (Pressley & Afflerbach, 1995). I explained thatconstructively responsive reading (Pressley & Afflerbach, 1995). I explained that

this theory was created by synthesizing 40 verbal protocol studies and could bethis theory was created by synthesizing 40 verbal protocol studies and could be

used to measure reading comprehension. The second theory that I described toused to measure reading comprehension. The second theory that I described to

reading specialists was the landscape model of reading (van den Broek, Young,reading specialists was the landscape model of reading (van den Broek, Young,

Tzeng, & Linderholm, 1999). The landscape model describes reading comprehen-Tzeng, & Linderholm, 1999). The landscape model describes reading comprehen-
sion as a cognitive process that involves a parallel activation of information in thesion as a cognitive process that involves a parallel activation of information in the

text along with related prior knowledge in memory. In the landscape model, read-text along with related prior knowledge in memory. In the landscape model, read-

ers move through a text in cycles, and for each cycle concepts associated with theers move through a text in cycles, and for each cycle concepts associated with the

text are activated in the reader’s mind to various degrees based on four factors:text are activated in the reader’s mind to various degrees based on four factors:

text input in the current sentence, carryover from the previous sentence, the cur-text input in the current sentence, carryover from the previous sentence, the cur-

rent representation of the text in memory, and a reader’s background knowledge.rent representation of the text in memory, and a reader’s background knowledge.

When information is activated, it spreads across a network and links to relatedWhen information is activated, it spreads across a network and links to related

concepts. This strengthens understanding and memory of the text. The landscapeconcepts. This strengthens understanding and memory of the text. The landscape

model describes comprehension as a dynamic interaction between memory-model describes comprehension as a dynamic interaction between memory-basedbased

processes that activate automatically during reading and constructionist processesprocesses that activate automatically during reading and constructionist processes

that are intentional and goal-that are intentional and goal-directed. By the end of Phase 1, I had completed adirected. By the end of Phase 1, I had completed a
literature review and established the theoretical framework for the study in literature review and established the theoretical framework for the study in consul-consul-

tation with the reading specialists.tation with the reading specialists.

The feedback I received from reading specialists during the exploratory phaseThe feedback I received from reading specialists during the exploratory phase

of DBR helped establish the direction of the project. Based on our of DBR helped establish the direction of the project. Based on our initial initial collabora-collabora-

tion, I presented a research proposition to the reading specialists that included thetion, I presented a research proposition to the reading specialists that included the

exploraexploration of ttion of the use of he use of verbal protocols as a formative assessment tool in verbal protocols as a formative assessment tool in the read-the read-

ing specialist setting. In addition, I described DBR as a methodology and inviteding specialist setting. In addition, I described DBR as a methodology and invited

reading specialists to join me as collaborators in the project. A discussion of thereading specialists to join me as collaborators in the project. A discussion of the

participants, data sources, and findings follows.participants, data sources, and findings follows.
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 Reading Specialists Reading Specialists
The primarThe primary role of the reay role of the reading specialists at the time of thding specialists at the time of this study was to woris study was to work withk with

students in a Tier 2 intervention setting, though reading specialists also providedstudents in a Tier 2 intervention setting, though reading specialists also provided

leadership to the reading programs at their schools. Each of the reading specialistsleadership to the reading programs at their schools. Each of the reading specialists

    

held an elementary education license, had experience as a classroom teacher,held an elementary education license, had experience as a classroom teacher,

receivreceived advanced trainied advanced training in ng in reading, held a reading specialist license, areading, held a reading specialist license, and worknd workeded

at his or her school for at least 5 years in his or her current role.at his or her school for at least 5 years in his or her current role.

Three of these reading specialists agreed to become co-Three of these reading specialists agreed to become co-learners (Wagner,learners (Wagner,

1997) for this study. In co-1997) for this study. In co-learning agreements, both researchers and practitionerslearning agreements, both researchers and practitionersengage as colleagues in collaborative and reflexive inquiry, with the shared goal ofengage as colleagues in collaborative and reflexive inquiry, with the shared goal of

contributing knowledge to instructional practice in schools and also contributingcontributing knowledge to instructional practice in schools and also contributing

knowledge beyknowledge beyond the classroom. The reading specialists ond the classroom. The reading specialists and I collaborated on theand I collaborated on the

majority of the project, including developing a shared understanding of the issue,majority of the project, including developing a shared understanding of the issue,

designing the intervention, taking turndesigning the intervention, taking turns teacs teaching and observihing and observing, writing fng, writing fieldnoieldnotes,tes,

refining the design, contributing to theoretical understanding, and establishingrefining the design, contributing to theoretical understanding, and establishing

design principles.design principles.

The reading specialists’ experience and knowledge were critical to the imple-The reading specialists’ experience and knowledge were critical to the imple-

mentation and outcomes of this project. Their extensive knowledge about readingmentation and outcomes of this project. Their extensive knowledge about reading

development provided valuable information on the usefulness of verbal protocolsdevelopment provided valuable information on the usefulness of verbal protocols

as an assessment tool in relation to previous comprehension assessments they hadas an assessment tool in relation to previous comprehension assessments they had

used in their practice. As collaborative colleagues, reading specialists and I alter-used in their practice. As collaborative colleagues, reading specialists and I alter-
nated between the practitioner role of teaching the students and tnated between the practitioner role of teaching the students and the researchehe researcher roler role

of observing and taking fieldnotes. This opportunity to use verbal protocols withof observing and taking fieldnotes. This opportunity to use verbal protocols with

students and also observe the use of verbal protocols in the intervention settingstudents and also observe the use of verbal protocols in the intervention setting

allowed us to combine our understanding, and we discussed both the practical andallowed us to combine our understanding, and we discussed both the practical and

theoretical implications of theoretical implications of verbal protocols as a verbal protocols as a formative assessmenformative assessment tool.t tool.

StudentsStudents

Eleven students (nine fourth-Eleven students (nine fourth-grade students and two fifth-grade students) fromgrade students and two fifth-grade students) from

three separate reading groups at three different schools participated in the study.three separate reading groups at three different schools participated in the study.

All of the student participants were eligible for intervention services based on dis-All of the student participants were eligible for intervention services based on dis-
trict guidelines and their performance on standardized tests. Specifically, studentstrict guidelines and their performance on standardized tests. Specifically, students

qualified for Tier 2 intervention support based on scores that fell below the 40thqualified for Tier 2 intervention support based on scores that fell below the 40th

percentile on the Measures of Academic Progress (MAP) assessment (Northwestpercentile on the Measures of Academic Progress (MAP) assessment (Northwest

Evaluation Association, 2003). In addition, data from the Qualitative ReadingEvaluation Association, 2003). In addition, data from the Qualitative Reading

Inventory IV (Leslie & Caldwell, 2006) and a teacher recommendation were usedInventory IV (Leslie & Caldwell, 2006) and a teacher recommendation were used

in the selection process. Furthermore, according to district guidelines, studentsin the selection process. Furthermore, according to district guidelines, students

were not pulled from the classroom for multiple intervention programs, so none ofwere not pulled from the classroom for multiple intervention programs, so none of

the students in the reading ithe students in the reading intervenntervention sessions also qualition sessions also qualified for special educationfied for special education

or English language support. Students had been working with the reading special-or English language support. Students had been working with the reading special-

ists for a minimum of 4 months at the start of the study.ists for a minimum of 4 months at the start of the study.

 Developing a Forma Developing a Formative Assessment Tool tive Assessment Tool    193193



 Materials Materials

I selected eight trade books and a website about raptors for students’ readingI selected eight trade books and a website about raptors for students’ reading

materials and presented these materials to reading specialists for feedback. Tomaterials and presented these materials to reading specialists for feedback. To

    

accommodate the content requirement and standards of the district, one of theaccommodate the content requirement and standards of the district, one of the

texts came from the school district’s intervention curriculum. This text was abouttexts came from the school district’s intervention curriculum. This text was about

falcons and led to the choice of raptors as a reading topic. The reading specialistsfalcons and led to the choice of raptors as a reading topic. The reading specialists

and I valued content grouped texts for reading materials band I valued content grouped texts for reading materials because we recognized tecause we recognized thehe

role knowledge played in the reading process (Kendeou & van den Broek, 2007).role knowledge played in the reading process (Kendeou & van den Broek, 2007).Furthermore, we wanFurthermore, we wanted studented students to view reading as ats to view reading as an opportunitn opportunity to learn, rathery to learn, rather

than a set of isolated skills. Three of the trade books were about eagles, three werethan a set of isolated skills. Three of the trade books were about eagles, three were

about owls, and tabout owls, and two were about falcons. Two were about falcons. Texts ranged exts ranged from a from a 2.9 grade level to a 2.9 grade level to a 5.25.2

grade level according to Co-grade level according to Co-metrix (Graesser, McNamara, & Kulikowich, 2011).metrix (Graesser, McNamara, & Kulikowich, 2011).

This is equivalent to a text range of 525 and 860 Lexile.This is equivalent to a text range of 525 and 860 Lexile.

 Intervention Sessions Intervention Sessions

Students met in a small-group, pullout setting 5 days a week for 30 minutes at aStudents met in a small-group, pullout setting 5 days a week for 30 minutes at a

time for 8 time for 8 weeweeks. There were four studenks. There were four students in ts in two groups and thtwo groups and three studenree students in ts in oneone

group. The reading specialists and I took turns in the role of instructor for thesegroup. The reading specialists and I took turns in the role of instructor for these

sessions. During these 30 minutes, the instructor provided a purpose statementsessions. During these 30 minutes, the instructor provided a purpose statement
for the lesson, introduced the text, modeled thinking processes, and then movedfor the lesson, introduced the text, modeled thinking processes, and then moved

around the room listening around the room listening to students read and think out load. Students also talkedto students read and think out load. Students also talked

with one another about their reading, and on some of the days students wrote awith one another about their reading, and on some of the days students wrote a

reflection of their learning. During the final week of the study, students created areflection of their learning. During the final week of the study, students created a

book about raptors, and they gavbook about raptors, and they gave thie this book to ts book to the Univershe University of Miity of Minnesota Raptornnesota Raptor

CenterCenter. In . In response, each studenresponse, each student received a free t received a free family family pass to vpass to visit the isit the CenterCenter..

Phase 2: Design and ConstructionPhase 2: Design and Construction

The implementation phase of DBR is systematic problem solving, while also flex-The implementation phase of DBR is systematic problem solving, while also flex-

ibly iterative to allow for formative decisions about the design to be made through-ibly iterative to allow for formative decisions about the design to be made through-
out the project (McKenney & Reeves, 2012). The reading specialists and I madeout the project (McKenney & Reeves, 2012). The reading specialists and I made

instructional instructional and design and design decisions across microcycdecisions across microcycles of enactment throughout theles of enactment throughout the

study. Table 10.2 displays a timeline for Phase 2 implementation of the interven-study. Table 10.2 displays a timeline for Phase 2 implementation of the interven-

tion.tion.

Week 1Week 1: Using Verbal Protocols as : Using Verbal Protocols as a Pre-Instruction a Pre-Instruction Assessment Assessment 

One week before we began the small-group lessons, I met with each of the 11 stu-One week before we began the small-group lessons, I met with each of the 11 stu-

dents independently in a quiet room and asked them to read a text about rap-dents independently in a quiet room and asked them to read a text about rap-

tors and share their thinking as they read. I followed the methodological recom-tors and share their thinking as they read. I followed the methodological recom-

mendations of Ericsson and Simon (1993) for collecting these data Specifically Imendations of Ericsson and Simon (1993) for collecting these data Specifically I
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mendations of Ericsson and Simon (1993) for collecting these data. Specifically, Imendations of Ericsson and Simon (1993) for collecting these data. Specifically, I

explained to students, “Strong readers thiexplained to students, “Strong readers think a nk a lot as tlot as they read. It’hey read. It’s lis like a conversake a conversa--

tion in our tion in our heads. When yoheads. When you are aware that you are thinu are aware that you are thinking something king something about yourabout your

reading, I want you to say what you are treading, I want you to say what you are thinkihinking out loud.ng out loud.” Then I ” Then I modeled my ownmodeled my own

thinking for students while reading the first couple of lines of the text. After this,thinking for students while reading the first couple of lines of the text. After this,

    

TABLE 1TABLE 10.2. 0.2. Timeline for Phase Timeline for Phase 2: The Implementation of 2: The Implementation of the Interventionthe Intervention

WWeeeekk MMiiccrroo--ccyyccllees  s  oof  f  eennaaccttmmeenntt OOuuttppuutt

11 ExplorationExploration

Researcher met with each student independently toResearcher met with each student independently to
gather data using gather data using verbal protocolsverbal protocols..

Initial Initial view of comprehensionview of comprehension
challenges for individual readerschallenges for individual readers

11  Analysis and refl Analysis and reflectionection
Researcher and reading specialists met to analyze andResearcher and reading specialists met to analyze and
reflect on initial data.reflect on initial data.

Shared understanding Shared understanding of readers’of readers’
verbal protocol dataverbal protocol data

2–32–3 ExplorationExploration

Students read about eagles (Week 1) and owls (WeekStudents read about eagles (Week 1) and owls (Week
2)2), while the , while the researcheresearcher and reading r and reading specialistsspecialists
implementimplemented verbal protocols as ed verbal protocols as a formativea formative
assessment tool.assessment tool.

Discovered verbal protocols were easyDiscovered verbal protocols were easy
to implement and revealed points ofto implement and revealed points of
difficulty in students’ reading process.difficulty in students’ reading process.

2–32–3 EvaluaEvaluation and tion and reflectionreflection

Reading specialist and researcher engaged inReading specialist and researcher engaged in
conveconversations and wrsations and written reflections about verbalritten reflections about verbal
protocols as an assessment tool.protocols as an assessment tool.

Enthusiasm about verbal protocols inEnthusiasm about verbal protocols in
providing new and useful informationproviding new and useful information
about studentsabout students

33 Design and constructionDesign and construction

Refer to the landscape model of reading in relation toRefer to the landscape model of reading in relation to
verbal protocol data to consider instructional supportverbal protocol data to consider instructional support

Created a table that listed indicatorsCreated a table that listed indicators
of student difficulty along withof student difficulty along with
coaching prompts.coaching prompts.

33 EvaluaEvaluation and tion and reflectionreflection

Reading specialists and researcher engaged in emails,Reading specialists and researcher engaged in emails,
conveconversations, written reflections, and sharsations, written reflections, and sharing ofring of
fieldnotes.fieldnotes.

Enthusiasm about the table forEnthusiasm about the table for
accurately summarizing differentaccurately summarizing different
observations and providing aobservations and providing a
common language to common language to prompt studentsprompt students

44 ExplorationExploration

Students read about falcons, while the researcher andStudents read about falcons, while the researcher and
reading specialireading specialists coached student processing.sts coached student processing.

Usefulness of the table to Usefulness of the table to coachcoach
students at an identified point ofstudents at an identified point of
difficultydifficulty

44 Evaluation and analysisEvaluation and analysis

Audiorecorded a reading specialist coaching studentsAudiorecorded a reading specialist coaching students
based on prompts from the coaching tablebased on prompts from the coaching table

Evidence of effective coachingEvidence of effective coaching

Usefulness of the landscape model asUsefulness of the landscape model as
a theoretical modela theoretical model

5–5–66 Exploration and analysisExploration and analysis

Students read about raptors, wrote about theirStudents read about raptors, wrote about their
learning, and created a book about raptors, while thelearning, and created a book about raptors, while the
researcher and reading specialists continued to useresearcher and reading specialists continued to use
verbal protocols as a formative assessment tool.verbal protocols as a formative assessment tool.

Ongoing data collection and analysisOngoing data collection and analysis
of verbal protocolsof verbal protocols

Refine coaching promptsRefine coaching prompts

77 Exploration and analysisExploration and analysis

Researcher met with each student independently toResearcher met with each student independently to
gather post-gather post-intervention data usiintervention data using verbal ng verbal protocols.protocols.

Comparison Comparison of pre- and post-of pre- and post-
intervention verbal protocolintervention verbal protocol
statementsstatements
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88  Analysis and refl Analysis and reflectionection

Researcher and reading specialists analyzed andResearcher and reading specialists analyzed and
reflected on freflected on final inal verbal protocol statemeverbal protocol statements.nts.

View of impact of the studyView of impact of the study

Collaborative insight regarding theCollaborative insight regarding the
ongoing successes and challengesongoing successes and challenges
with comprehension assessmentwith comprehension assessment

    

students began reading the raptor text out loud and shared their thinking as theystudents began reading the raptor text out loud and shared their thinking as they

read. If students did not volunteer thinking statements after a paragraph of read-read. If students did not volunteer thinking statements after a paragraph of read-

ing, I prompted students to thiing, I prompted students to think out loud with nk out loud with the open-endethe open-ended prompt “What ared prompt “What are

 you thinking?” I  you thinking?” I selselectected this ed this proprompt becausmpt because open-ee open-endended prompts are condud prompts are conducivcivee

to theoretical understanding (Ericsson & Simon, 1993). Additionally, open-endedto theoretical understanding (Ericsson & Simon, 1993). Additionally, open-endedprompts provide students with a freedom of response, which is useful in consider-prompts provide students with a freedom of response, which is useful in consider-

ing formative assessment. Equally importaing formative assessment. Equally important, I prompted readnt, I prompted readers to shareers to share whatwhat they they

are thinking, rather than explain their thinking. This activates information in theare thinking, rather than explain their thinking. This activates information in the

reader’s short-term memory, and short-term memory is a more accurate reflectionreader’s short-term memory, and short-term memory is a more accurate reflection

of processing than long-term memory (Ericsson & Simon, 1993). Furthermore, byof processing than long-term memory (Ericsson & Simon, 1993). Furthermore, by

activating students’ current thinking at different points of the text, this reveals aactivating students’ current thinking at different points of the text, this reveals a

view of readers’ processing as they move through the text.view of readers’ processing as they move through the text.

I audio-I audio-recorded 196 minutes of reading and verbal protocol statements andrecorded 196 minutes of reading and verbal protocol statements and

transcribed this information. Then I examined and categorized each think-aloudtranscribed this information. Then I examined and categorized each think-aloud

statestatement based on ment based on PresslePressley and y and AffAff lerbaclerbach’s (1h’s (1995) theory 995) theory of constructively respon-of constructively respon-

sive reading. I differentiated between thinking statements that were text-basedsive reading. I differentiated between thinking statements that were text-based

(paraphrase, ask a question about text content, monitor) and thinking statements(paraphrase, ask a question about text content, monitor) and thinking statements
that integrated information (relate the text to prior kthat integrated information (relate the text to prior knowlenowledge, make an dge, make an inference,inference,

make a prediction, substantiate a prediction based on new information, critical/ make a prediction, substantiate a prediction based on new information, critical/ 

evaluative stance). Previous verbal protocol research demonstrated that readersevaluative stance). Previous verbal protocol research demonstrated that readers

with strong comprehension integrate information during reading, while readerswith strong comprehension integrate information during reading, while readers

experiencing difficulty with comprehension stay close to the text in their verbalexperiencing difficulty with comprehension stay close to the text in their verbal

protocol statements (Rapp, van den Broek, McMaster, Kendeou, & Espin, 2007). Iprotocol statements (Rapp, van den Broek, McMaster, Kendeou, & Espin, 2007). I

added a third added a third categocategory ry of inaccurate or uof inaccurate or unclear statenclear statements made by students.ments made by students.

At the end of WeeAt the end of Week 1, I met with k 1, I met with each reading specialist individually each reading specialist individually and sharedand shared

the verbal protocol statements of their individual readers aligned to categories ofthe verbal protocol statements of their individual readers aligned to categories of

thinking. Based on this initial analysis of pre-thinking. Based on this initial analysis of pre-instruction verbal protocol data, weinstruction verbal protocol data, we

adjusted our plan for instruction by focusing less on intentional support for readeradjusted our plan for instruction by focusing less on intentional support for reader
engagement and motivation during our lessons. This change occurred because ofengagement and motivation during our lessons. This change occurred because of

the enthusiasm readers shared during their verbal protocol statements. Frequentthe enthusiasm readers shared during their verbal protocol statements. Frequent

comments, such as “Wow that’s creepy” and “It’s really interesting that . . . ,” dis-comments, such as “Wow that’s creepy” and “It’s really interesting that . . . ,” dis-

played readers’ enthusiasm about reading books on raptors and being part of thisplayed readers’ enthusiasm about reading books on raptors and being part of this

study.study.

We also determined that the readers in this study fit the profile of a studentWe also determined that the readers in this study fit the profile of a student

who is struggliwho is struggling with comprehension based on a cognitive view of the reading pro-ng with comprehension based on a cognitive view of the reading pro-

cess. Students’ verbal protocol statements revealed a majority of text-based (51%)cess. Students’ verbal protocol statements revealed a majority of text-based (51%)

statements, rather than integration statements (25%). In addition, verbal proto-statements, rather than integration statements (25%). In addition, verbal proto-

cols revealed that when students did integrate information from their backgroundcols revealed that when students did integrate information from their background

knowledge or the text many of these statements were inaccurate and uncoveredknowledge or the text many of these statements were inaccurate and uncovered
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knowledge or the text, many of these statements were inaccurate and uncoveredknowledge or the text, many of these statements were inaccurate and uncovered

student difficulty understanding how ideas were connected across the text (24%).student difficulty understanding how ideas were connected across the text (24%).

Based on this finding, we believed an important goal of our sessions would be sup-Based on this finding, we believed an important goal of our sessions would be sup-

porting the integration of information while reading.porting the integration of information while reading.

    

Weeks 2–3: Implementing Verbal Protocols in the Reading Specialist SettingWeeks 2–3: Implementing Verbal Protocols in the Reading Specialist Setting

Our initial analysis of verbal protocol data provided insights into the challengesOur initial analysis of verbal protocol data provided insights into the challenges

that students may be experiencing. Our next step was to move verbal protocolsthat students may be experiencing. Our next step was to move verbal protocols

to the reading specialist classroom. During the next couple of weeks, the readingto the reading specialist classroom. During the next couple of weeks, the reading

specialists and I took turns using verbal protocols in the intervention setting whilespecialists and I took turns using verbal protocols in the intervention setting while
students independently read about eagles (Week 1) and owls (Week 2). We workedstudents independently read about eagles (Week 1) and owls (Week 2). We worked

as co-as co-learners during this time, taking turns teaching students and observing andlearners during this time, taking turns teaching students and observing and

taking fieldnotes. In the meantime, we communicated our observations and reflec-taking fieldnotes. In the meantime, we communicated our observations and reflec-

tion notes with tion notes with one another through face-to-faone another through face-to-face conversace conversations and tions and email.email.

The data collected and analyzed across these 2 weeks revealed several impor-The data collected and analyzed across these 2 weeks revealed several impor-

tant findings. First, reading specialists and I discovered that verbal protocols weretant findings. First, reading specialists and I discovered that verbal protocols were

easy to implement in the intervention setting. During independent reading, theeasy to implement in the intervention setting. During independent reading, the

reading specialists and I simply moved around the table to sit next to a studentreading specialists and I simply moved around the table to sit next to a student

and asked the student to read and think out loud. If students did not share anyand asked the student to read and think out loud. If students did not share any

thinking by the end of a page, we provided the prompt “What are you thinking?”thinking by the end of a page, we provided the prompt “What are you thinking?”

and students shared. Other students in the intervention setting continued readingand students shared. Other students in the intervention setting continued readingindependeindependently and seemed undistracted by the ntly and seemed undistracted by the activity of activity of studenstudents reading ts reading out loudout loud

and shariand sharing verbal ng verbal protocol statemeprotocol statements.nts.

Second, reading specialists reported learning Second, reading specialists reported learning new and useful informnew and useful information aboutation about

some of the challenges their individual students faced based on verbal protocols.some of the challenges their individual students faced based on verbal protocols.

This included being able to identify moments in the processing of texts that theirThis included being able to identify moments in the processing of texts that their

students were experiencing difficulty. Following are examples of the reading spe-students were experiencing difficulty. Following are examples of the reading spe-

cialists’ written reflection notes that show initial thinking about verbal protocols:cialists’ written reflection notes that show initial thinking about verbal protocols:

“Think-“Think-alouds have given me the best insight I’ve had at where each student’salouds have given me the best insight I’ve had at where each student’s

comprehcomprehension is ension is breaking breaking down.down.””

“I feel like, just asking the open-ended question of ‘What are you thinking?’“I feel like, just asking the open-ended question of ‘What are you thinking?’
while a student is reading opens up huge insights into the thought processeswhile a student is reading opens up huge insights into the thought processes

that lead to understanding a text. When we wait until that lead to understanding a text. When we wait until after the entire text haafter the entire text hass

been read to abeen read to ask about the story, we may fsk about the story, we may find out what they ind out what they rememberremember, but not, but not

the processes that the processes that they are usithey are using to ng to pick out the informpick out the information.ation.” (B” (Bergeson, 20ergeson, 201919,,

p. 188; quotes used with permission fromp. 188; quotes used with permission from The Reading TeacherThe Reading Teacher))

In all three schools reading specialists reported similar findings, and this led meIn all three schools reading specialists reported similar findings, and this led me

to have confidence that verbal protocols provided new and useful information forto have confidence that verbal protocols provided new and useful information for

practitionepractitioners to better understand the challenges their students faced. Based on thirs to better understand the challenges their students faced. Based on thiss

conclconclusion, I referred to tusion, I referred to the landscape model of he landscape model of reading (van den Broek et al., 1999)reading (van den Broek et al., 1999)

to consider our students’ veto consider our students’ verbal protocol statemenrbal protocol statements ints in relation to thisrelation to this model of cogmodel of cog
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to consider our students  veto consider our students  verbal protocol statemenrbal protocol statements in ts in relation to this relation to this model of cog-model of cog-

nitive processing. According to tnitive processing. According to the landscape model, there are four he landscape model, there are four sources of insources of inforfor--

mation activatmation activated during ed during reading. These sources include (reading. These sources include (11) text i) text input in the nput in the currentcurrent

sentence, (2) carryover from the preceding sentence, (3) current understanding ofsentence, (2) carryover from the preceding sentence, (3) current understanding of

    

the text as the text as a whole, and (4) reada whole, and (4) readers’ background knowlers’ background knowledge. I organiedge. I organized our zed our think-think-

ing iing into a table based on these four sources of innto a table based on these four sources of information with input and feedbackformation with input and feedback

from reading specialists. On the left-hand side, I listed indications of difficulty stu-from reading specialists. On the left-hand side, I listed indications of difficulty stu-

dents displayedents displayed through verbal protocols for each of the sources of id through verbal protocols for each of the sources of information, andnformation, and

on the right-hand side, I listed coaching prompts that the reading specialists and Ion the right-hand side, I listed coaching prompts that the reading specialists and Ibelievebelieved could support studentsd could support students’ processing based on an ’ processing based on an idenidentiftified point of dified point of difficultyficulty

(see Table 10.3).(see Table 10.3).

We created this table to capture significant understandings and to serve theWe created this table to capture significant understandings and to serve the

practical goal of coaching students at a point of difficulty. In addition, through thispractical goal of coaching students at a point of difficulty. In addition, through this

process, we put theory to work and discovered that student’s verbal protocol state-process, we put theory to work and discovered that student’s verbal protocol state-

ments aligned to the four sources of information described in the landscape modelments aligned to the four sources of information described in the landscape model

of reading.of reading.

Week 4: Coaching Students at an Identified Point of Difficulty Week 4: Coaching Students at an Identified Point of Difficulty 

Each of the reading specialists began using these coaching prompts with their stu-Each of the reading specialists began using these coaching prompts with their stu-

dents, and they shared their enthusiasm with me through emails, conversations,dents, and they shared their enthusiasm with me through emails, conversations,
and written summaries. One reading specialist wrote in an email:and written summaries. One reading specialist wrote in an email:

“I LOVE THIS!!! This sums up the different observations we have seen and“I LOVE THIS!!! This sums up the different observations we have seen and

gives us a common lgives us a common language to follow-anguage to follow-up with to prompt or redirect the type up with to prompt or redirect the type ofof

thinking needed to understand what is happening at that moment in time inthinking needed to understand what is happening at that moment in time in

the text, and in their processing. I am already starting to use this language inthe text, and in their processing. I am already starting to use this language in

working with other groups of students too. They really give great insight intoworking with other groups of students too. They really give great insight into

what the child is thinking and how to help them move forward in their com-what the child is thinking and how to help them move forward in their com-

prehension development.” (Bergeson, 2019, p. 191; quote used with permissionprehension development.” (Bergeson, 2019, p. 191; quote used with permission

fromfrom The Reading TeacherThe Reading Teacher))

During this fourth week of our project, I audio-During this fourth week of our project, I audio-recorded and transcribed tworecorded and transcribed two

20-minute coaching sessions to analyze the effectiveness of our coaching. Through20-minute coaching sessions to analyze the effectiveness of our coaching. Through

the tranthe transcription, I discovered that the reading specialist coached multiple studenscription, I discovered that the reading specialist coached multiple studentsts

with each of the four sources of information based on iwith each of the four sources of information based on indicatondicators of student diffrs of student difficultyiculty

from our table. Following are examples of the coaching that originated from verbalfrom our table. Following are examples of the coaching that originated from verbal

protocol statements for each of these identified points of difficulty.protocol statements for each of these identified points of difficulty.

  •• Source 1: Text input in the current sentence.Source 1: Text input in the current sentence. By listening to the student read By listening to the student read

and think out loud, the reading specialist noticed that this student didn’t under-and think out loud, the reading specialist noticed that this student didn’t under-

stand the meaning of an important word (stand the meaning of an important word (eyaseseyases) in the sentence. The specialist) in the sentence. The specialist

g i d tg i d th t th lh t th l t ft f k i g th t d t f i gk i g th t d t f i g
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recognized trecognized that the placemenhat the placement of commas t of commas was keeping the student from using con-was keeping the student from using con-

text clues to understand this word. In response, the text clues to understand this word. In response, the reading specialist modeled howreading specialist modeled how

to read the sentence with commas and then asked, “What do you think ‘eyases’to read the sentence with commas and then asked, “What do you think ‘eyases’

means?” The student responded, “A baby falcon?” The reading specialist and stu-means?” The student responded, “A baby falcon?” The reading specialist and stu-

dent talked about how the commas interrupted the sentence to describe anotherdent talked about how the commas interrupted the sentence to describe another

    

TABLE 1TABLE 10.3. 0.3. Coaching Coaching TableTable

1. 1. If students shIf students show difficulty processing text input in the current sow difficulty processing text input in the current sentenceentence
SSttuuddeenntts  s  mmaay  y  .  .  .  .  .. TTeeaacchheer  r  pprroommpptt::
HHaavve de dififfificcululty ty pprroonnooununccining a g a wwoorrdd.. ““RReeaad td thhaat st seenntteenncce ae aggaiainn, t, thihink nk aabboouut wt whhaatt’’ss

happening in the story, and see if you can figure outhappening in the story, and see if you can figure out

what means.”what means.”
SSkikip op or mr misisrreeaad ad an in immppoorrtatannt wt woorrdd.. ““RReeaad td thhaat st seenntteenncce ae aggaiain an annd bd be ce carareefuful tl to ro reeaad ed eaacchh

word. What are you thinking?”word. What are you thinking?”

Ask a question about something that isAsk a question about something that is
literal and can be found in tliteral and can be found in the text.he text.

“Read that sentence again and see if you can find your“Read that sentence again and see if you can find your
answer in tanswer in the text.he text.””

2. 2. If students shIf students show difficulty integratiow difficulty integrating information from one sentenng information from one sentence into the nextce into the next
SSttuuddeenntts  s  mmaay  y  .  .  .  .  .. TTeeaacchheer  r  pprroommpptt::
HHaavve  e  ddiiffffiiccuulltty  y  wwiitth  h  pprroonnoouunnss.. ““WWhhaat  t  iis  s  rreeffeerrrriinng  g  ttoo?  ?  HHoow  w  ddo  o  yyoouu

know?”know?”

Show they are missing importantShow they are missing important
information finformation from a previous sentence.rom a previous sentence.

“Read these two sentences, and look for clues in the“Read these two sentences, and look for clues in the
sentences sentences that that tell tell you you more more about about .”.”

Get stuck on a thought and not payGet stuck on a thought and not pay

attention to important new text inattention to important new text information.formation.

“Read this “Read this sentensentence again, ce again, and look for clues to tell youand look for clues to tell you

more more about about .”.”

3. 3. If students sIf students show difficulty integrating current representation how difficulty integrating current representation of textof text
SSttuuddeenntts  s  mmaay  y  .  .  .  .  .. TTeeaacchheer  r  pprroommpptt::
Show evidence that they are not aware ofShow evidence that they are not aware of
the big idea in the text.the big idea in the text.

“How does your thinking “How does your thinking connect with what you alreadyconnect with what you already
know know about about ?”?”

PPaarraapphhrraasse  e  ddeettaaiills  s  iin  n  tthhe  e  tteexxtt.. ““WWhhaat  t  ddo  o  yyoou  u  tthhiinnk  k  iis  s  tthhe  e  mmaaiin  n  mmeessssaagge  e  sso  o  ffaar  r  iinn
the the text? text? How How does does fit fit that that mainmain
message”message”

 “How does your thinking connect with the heading “How does your thinking connect with the heading
‘ ‘ ’ ’ in in this this informational informational text?”text?”

“What’s the author trying to tell us?”“What’s the author trying to tell us?”

“What do you think is the main problem, and how does“What do you think is the main problem, and how does

what you just read connect to that maiwhat you just read connect to that main problem?”n problem?”

4. 4. If students If students show show diffdifficulty integrating prior knowleiculty integrating prior knowledgedge
SSttuuddeenntts  s  mmaay  y  .  .  .  .  .. TTeeaacchheer  r  pprroommpptt::
Consistently only paraphrase the words theyConsistently only paraphrase the words they
just read and not draw on just read and not draw on prior knowledge.prior knowledge.

“What do you know about that? Have you ever“What do you know about that? Have you ever
experienced anything liexperienced anything like that? How does that helpke that? How does that help
 you understand wha you understand what’s happet’s happening ining in the text?”n the text?”

“How does this part of the text connect with something“How does this part of the text connect with something
in your life?”in your life?”

Draw on prior knowledge that takes studentsDraw on prior knowledge that takes students
away from the meaning in the text.away from the meaning in the text.

“Reread this “Reread this sentencesentence. How does . How does what you know helpwhat you know help
 you understand this sentence you understand this sentence?”?”

“How “How does does what what you you know know about about fitfit
with what this sentence says or is happening in thewith what this sentence says or is happening in the
t ?”t ?”
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story?”story?”

“What “What do do you you know know now now about about thatthat
 you didn’ you didn’t know befort know before?”e?”

 Note Note. Reprinted with permission from Bergeson (2019). Copyright © International Literacy Association.. Reprinted with permission from Bergeson (2019). Copyright © International Literacy Association.

    

word forword for eyaseseyases. This coaching supported the student in understanding an impor-. This coaching supported the student in understanding an impor-

tant word for the story.tant word for the story.

  •• Source 2: Integrating information from one sentence into the next.Source 2: Integrating information from one sentence into the next. In this exam- In this exam-

ple, the reading specialist recognized that a student paraphrased the text in theple, the reading specialist recognized that a student paraphrased the text in the

form of a question because he was missing important information from the previ-form of a question because he was missing important information from the previ-
ous sentence in the text. The specialist provided the coaching prompt to reread aous sentence in the text. The specialist provided the coaching prompt to reread a

couple of sentecouple of sentences and look for the nces and look for the answer to his answer to his questionquestion. In doing . In doing so, the studentso, the student

answered his own question and reached an understanding of this portion of text.answered his own question and reached an understanding of this portion of text.

  •• Source 3: Difficulty integrating current representation of text.Source 3: Difficulty integrating current representation of text. In this example, In this example,

the reading specialist recognthe reading specialist recognized through verbal protocols that a student was strug-ized through verbal protocols that a student was strug-

gling to connect what was happening near the end of the story with the big ideagling to connect what was happening near the end of the story with the big idea

in the text. In addition, she recognized the student was relying on pictures, ratherin the text. In addition, she recognized the student was relying on pictures, rather

than words, to gain meaning from the text. The reading specialist coached thethan words, to gain meaning from the text. The reading specialist coached the

student to reread a portion of the text and connect his thinking to what was hap-student to reread a portion of the text and connect his thinking to what was hap-

pening in the story. The specialist explained that the author gives clues to showpening in the story. The specialist explained that the author gives clues to show

why somewhy something thing is importis important. Through this ant. Through this coaching, the studencoaching, the student made an accuratet made an accurate
inference and connected it to the big idea in the text.inference and connected it to the big idea in the text.

  •• Source 4: Integrating prior knowledge.Source 4: Integrating prior knowledge. In this example, the reading specialist In this example, the reading specialist

noticed that a student’s activated background knowledge was taking the readernoticed that a student’s activated background knowledge was taking the reader

away from the text. The specialist affirmed the student for drawing on backgroundaway from the text. The specialist affirmed the student for drawing on background

knowledge and prompted him to think about what else the words in the text wereknowledge and prompted him to think about what else the words in the text were

revealing. Based on this prompt, the student elaborated on relevant backgroundrevealing. Based on this prompt, the student elaborated on relevant background

knowledgknowledge about raptors and e about raptors and reachreached deeper connections and ed deeper connections and understandings withunderstandings with

the text.the text.

In each of these identified points of difficulty, the reading specialist coachedIn each of these identified points of difficulty, the reading specialist coached

and prompted, and the student reached understanding. During this time, one ofand prompted, and the student reached understanding. During this time, one of
the reading specialists reminded me about the importance of explicit coaching forthe reading specialists reminded me about the importance of explicit coaching for

students who are experiencing difficulty with reading. Explicit explanations helpstudents who are experiencing difficulty with reading. Explicit explanations help

students internalize the processes they are using, and this carries learning from thestudents internalize the processes they are using, and this carries learning from the

reading specialist setting to the student’s reading at home and in the classroom.reading specialist setting to the student’s reading at home and in the classroom.

Weeks 5–7: Refining the Use of Weeks 5–7: Refining the Use of Verbal ProtocolsVerbal Protocols

 as a Formative Assessment T as a Formative Assessment Tool ool 

The reading specialists and I continued to listen to students read and think outThe reading specialists and I continued to listen to students read and think out

loud. During tloud. During the sevehe seventh week of this project, reading specialists sent me their nth week of this project, reading specialists sent me their fieldfield

dd ff h jh j d h d hd h d h i hi h h ki hi h h k
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and summarand summary notes from ty notes from the projeche project and shared the t and shared the ways in which they were workways in which they were work--

ing to individualize instruction based on verbal protocol reports. They wrote:ing to individualize instruction based on verbal protocol reports. They wrote:

“Prompt Mary to expand her think“Prompt Mary to expand her thinking to understand the big idea of the passage.ing to understand the big idea of the passage.

She doesn’t connect to prior knowledge often.”She doesn’t connect to prior knowledge often.”

    

“Ian gets lost in “Ian gets lost in his this thoughts and loses focus easily. He needs to be prompted tohoughts and loses focus easily. He needs to be prompted to

stay connected with the text. Maybe asking him to think aloud after shorterstay connected with the text. Maybe asking him to think aloud after shorter

pieces of text can help him focus. When he stays focused he generally under-pieces of text can help him focus. When he stays focused he generally under-

stands what he has read.”stands what he has read.”

“Nancy needs extra time to process before answering questions, and she can“Nancy needs extra time to process before answering questions, and she can
give ungive unrelatrelated answers. Does ed answers. Does language language impact her comprehensionimpact her comprehension?”?”

“Darleen is able to understand text better than I previously thought. Listening“Darleen is able to understand text better than I previously thought. Listening

to her think aloud showed that she usually grasps the big idea, but her strug-to her think aloud showed that she usually grasps the big idea, but her strug-

gle comes from her difficulties with unknown words.” (Bergeson, 2019, p. 191;gle comes from her difficulties with unknown words.” (Bergeson, 2019, p. 191;

quotes used with permission fromquotes used with permission from The Reading TeacherThe Reading Teacher))

These data showed that reading specialists used verbal protocols to betterThese data showed that reading specialists used verbal protocols to better

understand the unique challenges their individual students faced. Furthermore,understand the unique challenges their individual students faced. Furthermore,

reading specialists used this information to identify an instructional approach forreading specialists used this information to identify an instructional approach for

each of their students. The data revealed that verbal protocols provided insighteach of their students. The data revealed that verbal protocols provided insight

into the ways individual readers werinto the ways individual readers were processing texts. In just a e processing texts. In just a few weefew weeks, all ks, all threethree
reading specialists reported learning a lot of information about their students. Thisreading specialists reported learning a lot of information about their students. This

led me to have confidence that our findiled me to have confidence that our findings were more than just a local interactionngs were more than just a local interaction

with twith the intervention.he intervention.

During this seventh week, I again met with each of the 11 students indepen-During this seventh week, I again met with each of the 11 students indepen-

dently in a quiet room and asked the students to read a text about raptors out louddently in a quiet room and asked the students to read a text about raptors out loud

and share their thiand share their thinking nking as they read. I followed the same procedure to collect postas they read. I followed the same procedure to collect post--

instruction assessments as I did for the pre-instruction assessments as I did for the pre-instruction assessments. I transcribedinstruction assessments. I transcribed

the verbal protocol data and athe verbal protocol data and analyzed each statemennalyzed each statement based on t based on the three the three categocategoriesries

developed at the beginning of the study. These categories included (1) text-baseddeveloped at the beginning of the study. These categories included (1) text-based

statements, (2) integration statements, and (3) unclear or inaccurate statements.statements, (2) integration statements, and (3) unclear or inaccurate statements.

Week 8: Impact of Our Work with StudentsWeek 8: Impact of Our Work with Students

Findings from the post-Findings from the post-instruction assessments showed a positive response to ourinstruction assessments showed a positive response to our

work with students. I met with the reading work with students. I met with the reading specialists and shared the specialists and shared the following data.following data.

Increased Words Spoken during Verbal Protocols.Increased Words Spoken during Verbal Protocols.   Students spoke an averStudents spoke an aver--

age of 147 words during the pre-age of 147 words during the pre-instruction verbal protocol data collection. Afterinstruction verbal protocol data collection. After

instruction, the average number of words spoken increased to 251 words for theinstruction, the average number of words spoken increased to 251 words for the

same passage. Previous research demsame passage. Previous research demonstrates that strong readers think onstrates that strong readers think a lot as a lot as theythey

read (Pressley & Afread (Pressley & Affflerbaclerbach, 1995)h, 1995), and we , and we viewed this viewed this increase in increase in words spokewords spoken asn as

i i k i h h di i k i h h d
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a positive response to our work with the students.a positive response to our work with the students.

Shift in TShift in Types of Thinking Stateypes of Thinking Statements.ments.   There was also cThere was also change in how hange in how the verthe ver--

bal protocol statemenbal protocol statements alts aligned to igned to categocategories established during ries established during the pre-the pre-instructioninstruction

analysis. During post-analysis. During post-instruction think-aloud statements, students shared moreinstruction think-aloud statements, students shared more

    

inferences, related text content to prior knowledge more often, made more pre-inferences, related text content to prior knowledge more often, made more pre-

dictions, and substantiated on these predictions. The percentage of integrationdictions, and substantiated on these predictions. The percentage of integration

statestatements shifted ments shifted from 25% in from 25% in the pre-the pre-instruction assessments to 54% in instruction assessments to 54% in the post-the post-

instruction assessments. Adding to the significance of this change, all 11 studentsinstruction assessments. Adding to the significance of this change, all 11 students

increased the number of integration statements made during the post-increased the number of integration statements made during the post-instructioninstructionassessments. In addition, during the pre-assessments. In addition, during the pre-instruction assessments, 24% of the state-instruction assessments, 24% of the state-

ments represments represented an inaccurate understanding of the text, aented an inaccurate understanding of the text, and this nd this number fell tonumber fell to

7% in the post-7% in the post-instruction instruction assessmenassessments.ts.

I believe there are tI believe there are two reasons for thiwo reasons for this change between pre- and pos change between pre- and postst--instructioninstruction

verbal protocol statemverbal protocol statements. First, students were more familiar ents. First, students were more familiar with the with the contencontent theyt they

were reading by the post-were reading by the post-instruction assessments, and thiinstruction assessments, and this made it easier to activates made it easier to activate

background knowledgbackground knowledge, integrate such knowledge with te, integrate such knowledge with the text, and he text, and form a form a mentalmental

representation of the text. Second, our data suggest that coaching students withrepresentation of the text. Second, our data suggest that coaching students with

reading processes, based on information gained from verbal protocols, increasedreading processes, based on information gained from verbal protocols, increased

students’ cognitive processing related to inferences, predictions, and backgroundstudents’ cognitive processing related to inferences, predictions, and background

knowledge.knowledge.

Phase 3: Evaluation and ReflectionPhase 3: Evaluation and Reflection

The reflection and evaluation phase of DBR involves active and thoughtful con-The reflection and evaluation phase of DBR involves active and thoughtful con-

sideration of what has occurred during the implementation phase of the studysideration of what has occurred during the implementation phase of the study

((McKenney & Reeves, 2012). This process is conducted with the goal of findingMcKenney & Reeves, 2012). This process is conducted with the goal of finding

new understandings. The aim of this phase is both practical in seeking design prin-new understandings. The aim of this phase is both practical in seeking design prin-

ciples and theoretical in reflecting on the implementation of the design.ciples and theoretical in reflecting on the implementation of the design.

Reading specialists and I continued to meet for the next 2 months to reviewReading specialists and I continued to meet for the next 2 months to review

our data and diour data and discuss the implications of our scuss the implications of our studystudy. As . As we reflected, we were able towe reflected, we were able to

conclude that verbal protocols did provide valuable information about individualconclude that verbal protocols did provide valuable information about individual

student’s comprehension processes, they were easy to implement in the readingstudent’s comprehension processes, they were easy to implement in the reading
specialist setting, and they led to coaching opportunities for students at an identi-specialist setting, and they led to coaching opportunities for students at an identi-

fied point of fied point of diffdifficultyiculty. W. We also recoge also recognized tnized that verbal protocols do not only providehat verbal protocols do not only provide

information about errors students make as they process texts; they also illuminateinformation about errors students make as they process texts; they also illuminate

studenstudents’ successes. By making ts’ successes. By making these processes vithese processes visible and explicit to sible and explicit to studenstudents, read-ts, read-

ing specialists can affirm students’ processing of text and support students in usinging specialists can affirm students’ processing of text and support students in using

these processes outside the intervention setting.these processes outside the intervention setting.

 Practical Output  Practical Output 

As a practical output of this study, the six reading specialists and I identifiedAs a practical output of this study, the six reading specialists and I identified

d i i i l f i i h d l f fd i i i l f i i h d l f f
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design principles of a prescriptive nature to support the development of a forma-design principles of a prescriptive nature to support the development of a forma-

tive approach to assessment by reading specialists to be used with students whotive approach to assessment by reading specialists to be used with students who

are struggliare struggling with comprehensionng with comprehension. The principles illustrate that reading specialists. The principles illustrate that reading specialists

can:can:

    

•• become familiar with processes of comprehension described in models ofbecome familiar with processes of comprehension described in models of

cognitive processing.cognitive processing.

•• listen to students read and think out loud using the prompt “What are youlisten to students read and think out loud using the prompt “What are you

thinking?”thinking?”

••

coach students with their processing of texts based on an individualizedcoach students with their processing of texts based on an individualizedunderstanding of understanding of each studeneach student.t.

•• make processes visible and explicit to students in order to illuminate theirmake processes visible and explicit to students in order to illuminate their

successes and support metacognition.successes and support metacognition.

 Future Iterations Future Iterations

During the process of reflection, we also determined that more work is needed toDuring the process of reflection, we also determined that more work is needed to

refine verbal refine verbal protocols as protocols as a formative assessment tool. DBR a formative assessment tool. DBR allows for iterative testallows for iterative test--

ing over time. We determined that future iterations might address the followinging over time. We determined that future iterations might address the following

questions:questions:

•• What length of passage provides reading specialists with useful informationWhat length of passage provides reading specialists with useful information
about the comprehension processes of about the comprehension processes of individual students?individual students?

•• How does text difficulty influence the value of the information from verbalHow does text difficulty influence the value of the information from verbal

protocols?protocols?

•• What level of expertise about reading comprehension processes is neededWhat level of expertise about reading comprehension processes is needed

to use to use verbal protocols effectiveverbal protocols effectively as ly as a formative assessment tool in a formative assessment tool in schoolsschools??

•• How can verbal protocol data be easily recorded for further analysis?How can verbal protocol data be easily recorded for further analysis?

Research in these areas is still needed.Research in these areas is still needed.

Impact and Spread: Learning PointsImpact and Spread: Learning Points

Reading without understanding widens the achievement gap in schools (Duke &Reading without understanding widens the achievement gap in schools (Duke &

Carlisle, 2011). Program and curriculum changes in schools work to address thisCarlisle, 2011). Program and curriculum changes in schools work to address this

achievement gap over time, but DBR is a form of professional development thatachievement gap over time, but DBR is a form of professional development that

can have an immediate impact on participants in a study. At a local level, readingcan have an immediate impact on participants in a study. At a local level, reading

specialists and I were able to consider the instructional needs of individual studentsspecialists and I were able to consider the instructional needs of individual students

from a cognitive processing perspective during this study. By listening to studentsfrom a cognitive processing perspective during this study. By listening to students

think out loud, reading specialists and I grew in our understanding of cognitivethink out loud, reading specialists and I grew in our understanding of cognitive

theories in theories in the context of practice. In addition, throughout thithe context of practice. In addition, throughout this studys study, reading spe-, reading spe-

cialists learned new informcialists learned new information about theation about their students, and they shared this informa-ir students, and they shared this informa-
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tion with tion with classroom teachclassroom teachers, parents, specialists, and ers, parents, specialists, and principles.principles.

Student participants were also impacted by this study. When considering theStudent participants were also impacted by this study. When considering the

pre- to post-data of verbal protocols, our students shifted their thinking towardpre- to post-data of verbal protocols, our students shifted their thinking toward

more integration statements. These integration statements are consistent with themore integration statements. These integration statements are consistent with the

    

research of strong readers (Rapp et al., 2007) and demonstrate positive learningresearch of strong readers (Rapp et al., 2007) and demonstrate positive learning

from this study. We found that our students were enthusiastic participants in thisfrom this study. We found that our students were enthusiastic participants in this

study. They knew that their work was valued, and they engaged with us in manystudy. They knew that their work was valued, and they engaged with us in many

rounds of metacognition throughout our study. Researcrounds of metacognition throughout our study. Research often takes years h often takes years to infto inf lu-lu-

ence practice, but the impact of a DBR study can be immediate on both studentsence practice, but the impact of a DBR study can be immediate on both studentsand teachers (Confrey & Lachance, 20and teachers (Confrey & Lachance, 2000)00)..

The flexibility and iterative nature of DBR led to the development of use-The flexibility and iterative nature of DBR led to the development of use-

ful knowledge. DBR allowed us to make adjustments throughout the study basedful knowledge. DBR allowed us to make adjustments throughout the study based

on our ongoing data collection, analysis, and the unique contexts for our study.on our ongoing data collection, analysis, and the unique contexts for our study.

As an example, data from verbal protocols showed that students in our study hadAs an example, data from verbal protocols showed that students in our study had

difficulty with higher-difficulty with higher-order processes, and this led us to reconsider the landscapeorder processes, and this led us to reconsider the landscape

model (model (van den Broek et al., 1999) as a theoretical framework. While revisiting van den Broek et al., 1999) as a theoretical framework. While revisiting thethe

landscape model, we recognilandscape model, we recognized studentszed students’ verbal protocol statemen’ verbal protocol statements alts aligned to igned to thethe

four sources of information, and we could see indicators of student difficulty withfour sources of information, and we could see indicators of student difficulty with

(1) processing text input in the current sentence, (2) integrating information from(1) processing text input in the current sentence, (2) integrating information from

one sentence into the next, (3) integrating current representation of the text, andone sentence into the next, (3) integrating current representation of the text, and

(4) integrating prior knowledge. After this discovery, we wanted to develop a way(4) integrating prior knowledge. After this discovery, we wanted to develop a way
to support students at this identified point of difficulty and referred back to theto support students at this identified point of difficulty and referred back to the

landscape model to create a table that compiled our observations. Thilandscape model to create a table that compiled our observations. This sequence ofs sequence of

decisions and events demonsdecisions and events demonstrates how our design trates how our design was based on was based on a fa f lexible, iteralexible, iterative,tive,

formative approach to research. We also discovered through this process that theformative approach to research. We also discovered through this process that the

landscape model transfers well from a lab to a school setting, and it is particularlylandscape model transfers well from a lab to a school setting, and it is particularly

useful for describing comprehension processes from a cognitive perspective. Theuseful for describing comprehension processes from a cognitive perspective. The

DBR goal of putting tDBR goal of putting theory to work (Reinking heory to work (Reinking & Bradley& Bradley, 2008) helped us interpret, 2008) helped us interpret

our data and also led to a theoretically guided formative assessment tool.our data and also led to a theoretically guided formative assessment tool.

There is There is evidence of spread beyond the local evidence of spread beyond the local levelevel as l as teachteachers across states readers across states read

about our study and seek to better understand their individual student’s uniqueabout our study and seek to better understand their individual student’s unique

comprehension processes while reading texts. This study adds to existing literaturecomprehension processes while reading texts. This study adds to existing literature
that displays the difference between process and product assessments for compre-that displays the difference between process and product assessments for compre-

hension. Additionally, this study describes an approach for reading specialists tohension. Additionally, this study describes an approach for reading specialists to

better understand the challenges their readers face with comprehension. The actbetter understand the challenges their readers face with comprehension. The act

of creating meaning wof creating meaning with texts is complex, but our understanding of individual stu-ith texts is complex, but our understanding of individual stu-

dent’s cognitive processes, and not just comprehension outcomes, provides valuabledent’s cognitive processes, and not just comprehension outcomes, provides valuable

information for supporting students with reading comprehension.information for supporting students with reading comprehension.
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After college graduation, teachers are expected to continue growing as profes-After college graduation, teachers are expected to continue growing as profes-

sionals, acquiring best practices, and engaging in evidence-sionals, acquiring best practices, and engaging in evidence-based pedagogicalbased pedagogical

approacapproaches. In addition to hes. In addition to teachteachersers’ own ’ own attempts to identifattempts to identify effective practices andy effective practices and

methods, schools and districts often support teachers’ professional development.methods, schools and districts often support teachers’ professional development.

Professional development (PD) often takes the form of in-house sessions and work-Professional development (PD) often takes the form of in-house sessions and work-

shops, and sometimes schools support teachers’ attendance at professional confer-shops, and sometimes schools support teachers’ attendance at professional confer-

ences. The potential benefits of ences. The potential benefits of PD are substantial for teachers, who enhance theirPD are substantial for teachers, who enhance their

understanding aboutunderstanding about what workswhat works to better prepare students for college, careers, and to better prepare students for college, careers, and

citizenship. Despite the positive effects of PD on learning (Yoon, Duncan, Lee,citizenship. Despite the positive effects of PD on learning (Yoon, Duncan, Lee,

Scarloss, & ShapleyScarloss, & Shapley, 2007), PD on wr, 2007), PD on writing iting is not is not as develoas developed and ped and supported in edu-supported in edu-

cational settings, especially when compared to PD on reading. Furthermore, evencational settings, especially when compared to PD on reading. Furthermore, even
though in reading there is an emphasis on the design, identification, and deliverythough in reading there is an emphasis on the design, identification, and delivery

of inof instruction in struction in a whole group (Tier 1)a whole group (Tier 1), such practice is not , such practice is not as clearly applicable inas clearly applicable in

writing. In the following section, I discuss the need for PD on writing and reviewwriting. In the following section, I discuss the need for PD on writing and review

recent research. I then introduce a study on PD in which design-recent research. I then introduce a study on PD in which design-based researchbased research

(DBR) was employed (see Chapter 1, this volume, for the principles of DBR) to(DBR) was employed (see Chapter 1, this volume, for the principles of DBR) to

better identify better identify ways to develways to develop a sustaiop a sustainable and feasible PD model on nable and feasible PD model on genre-genre-basedbased

writing for whole-group (Tier 1) instruction and suggestions for scaffolded, differ-writing for whole-group (Tier 1) instruction and suggestions for scaffolded, differ-

entiated instruction.entiated instruction.

CHAPTER 11CHAPTER 11
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State of State of Writing: Reform Policies and WritingWriting: Reform Policies and Writing

Writing has often been characterized as the neglected “R” (see National Commis-Writing has often been characterized as the neglected “R” (see National Commis-

sion on Writing Report, 2003), and this neglect was evident across time in policiession on Writing Report, 2003), and this neglect was evident across time in policies

that addressed school reform. For instance, in the United States, reform efforts,that addressed school reform. For instance, in the United States, reform efforts,

    

such as No Child Left Behind Act of 2001 (2002), the Individuals with Disabilitiessuch as No Child Left Behind Act of 2001 (2002), the Individuals with Disabilities

Education Act (IDEA, 2004), and Race to the Top (2005), emphasized improve-Education Act (IDEA, 2004), and Race to the Top (2005), emphasized improve-

ments in reading instruction and later in mathematics. This lack of attention toments in reading instruction and later in mathematics. This lack of attention to

writing at a policy level resulted in a gradual decrease of writing instruction andwriting at a policy level resulted in a gradual decrease of writing instruction and

various writing times and applications in classrooms (Cutler & Graham, 2008;various writing times and applications in classrooms (Cutler & Graham, 2008;Gilbert & Graham, 2010). This decrease did not result because teachers did notGilbert & Graham, 2010). This decrease did not result because teachers did not

understand or appreciate the value of writing. On the contrary, I argue that teach-understand or appreciate the value of writing. On the contrary, I argue that teach-

ers acknowledge and are aware of the value of reading and writing as integral lit-ers acknowledge and are aware of the value of reading and writing as integral lit-

eracy tasks. Howeveeracy tasks. However, when accountability shifr, when accountability shifted focus to ted focus to improveimprovement of readingment of reading

scores, it should have been expected that an instructional shift would take placescores, it should have been expected that an instructional shift would take place

in favor of reading at the cost of writing. I should note that concerns about writingin favor of reading at the cost of writing. I should note that concerns about writing

performance and instruction are not a phenomenon limited to the United States;performance and instruction are not a phenomenon limited to the United States;

such concerns are shared across the globe (Graham & Rijlaarsdam, 2016; Hsiang,such concerns are shared across the globe (Graham & Rijlaarsdam, 2016; Hsiang,

Graham, & Yang, 2020).Graham, & Yang, 2020).

Specifically, in the United States, the Common Core State Standards Initia-Specifically, in the United States, the Common Core State Standards Initia-

tive (National Governors Association Centetive (National Governors Association Center for Best Practices & Council r for Best Practices & Council of Chiefof Chief

State School Officers, 2010) led to a change in policy because it focused moreState School Officers, 2010) led to a change in policy because it focused more
attention on writing and supported a writing-attention on writing and supported a writing-across-across-the-the-curriculum approach forcurriculum approach for

students to think critically about information they read and respond to in writing.students to think critically about information they read and respond to in writing.

These standards set expectations about writing purposes, development processes,These standards set expectations about writing purposes, development processes,

research, and duration of engagement on writing tasks. Based on the standards’research, and duration of engagement on writing tasks. Based on the standards’

guidelines, students would write in order to argue, inform, and entertain. In theirguidelines, students would write in order to argue, inform, and entertain. In their

writing, they would follow the writing process to plan, draft, evaluate to revise,writing, they would follow the writing process to plan, draft, evaluate to revise,

and edit, and tand edit, and throughouhroughout they would thoughtfult they would thoughtfully develly develop ideas and organiop ideas and organize themze them

based on the based on the needs of the audience, the specific tneeds of the audience, the specific task, and genre requirements. Stu-ask, and genre requirements. Stu-

dents would also conduct research to enhance their knowledge about a topic ordents would also conduct research to enhance their knowledge about a topic or

learn about a topic and then write by integrating that information in their writinglearn about a topic and then write by integrating that information in their writing

and acknowledging the source of information. Finally, students would write withand acknowledging the source of information. Finally, students would write with
time allocations dependent on the purpose and task; thus, they would write shorttime allocations dependent on the purpose and task; thus, they would write short

responses to inresponses to information read and compose longer papers afformation read and compose longer papers after conducter conducting ting researchresearch

across time. This across time. This policy shift brought renewpolicy shift brought renewed attened attention to wrtion to writing and the need foriting and the need for

teachers to return to the connection of reading and writing in their instructionalteachers to return to the connection of reading and writing in their instructional

day. This policy shift required instructional revisions to incorporate writing andday. This policy shift required instructional revisions to incorporate writing and

also promote reading and writing in the instructional data.also promote reading and writing in the instructional data.

State of State of WritingWriting: Research on Evidence-Based Practices: Research on Evidence-Based Practices
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Around the same time that policy brought attention to writing, the Institute ofAround the same time that policy brought attention to writing, the Institute of

Education ScienEducation Sciences (IEces (IES) released pracS) released practice gtice guides that addressed guiding uides that addressed guiding principlesprinciples

for writifor writing inng instruction across grades K–5 (Graham, Bstruction across grades K–5 (Graham, Bolingerolinger, et al., 2012, et al., 2012) and ) and 6–126–12

(Graham, Bruch, et al., 2016). The authors of the practice guides provided rec-(Graham, Bruch, et al., 2016). The authors of the practice guides provided rec-

ommendations and indicated whether the recommendations were supported withommendations and indicated whether the recommendations were supported with

    

strong, moderate, or weak evidence. The authors of the elementary practice guidestrong, moderate, or weak evidence. The authors of the elementary practice guide

share the following recommendations for writing share the following recommendations for writing instruction: (1instruction: (1) provide daily ti) provide daily timeme

for students to wrfor students to write (minimal ite (minimal evidenceevidence)); (2) teach stude; (2) teach students to use nts to use the wrthe writing iting pro-pro-

cess for a variety of purposes (strong evidence); (3) teach students to become flu-cess for a variety of purposes (strong evidence); (3) teach students to become flu-

ent with handwriting, spelling, sentence construction, typing, and word processingent with handwriting, spelling, sentence construction, typing, and word processing(moderate evidence); and (4) create an engaged community of writers (minimal(moderate evidence); and (4) create an engaged community of writers (minimal

evidence).evidence).

Regarding the fRegarding the first recommendation, the auirst recommendation, the authors of the practice gthors of the practice guides proposeuides propose

an hour of writing instruction and practice daily, including writing during content-an hour of writing instruction and practice daily, including writing during content-

area learning. Writing across subject areas can support students’ content learningarea learning. Writing across subject areas can support students’ content learning

and knowledge of academic writing. Also, writing about information they read canand knowledge of academic writing. Also, writing about information they read can

improve their reading comprehension (Graham et al., 2016).improve their reading comprehension (Graham et al., 2016).

In referenIn reference to the ce to the second recommendasecond recommendation, writition, writing inng instruction should addressstruction should address

the writing process and multiple purposes. Instruction should help students under-the writing process and multiple purposes. Instruction should help students under-

stand different writing purposes and their relationships to genres and discourse,stand different writing purposes and their relationships to genres and discourse,

expand students’ understanding about audience, and expose them to features ofexpand students’ understanding about audience, and expose them to features of

good wrgood writing. Instruction should also include expliciiting. Instruction should also include explicit explanations and modeling oft explanations and modeling of
strategies for planning, revision, and editing with gradual release of responsibilitystrategies for planning, revision, and editing with gradual release of responsibility

from from teachteachers to ers to studenstudents.ts.

Regarding foundational skills, the practice guide addresses the importance ofRegarding foundational skills, the practice guide addresses the importance of

fluent transcription skills. Evidence supports the value of instruction in spelling,fluent transcription skills. Evidence supports the value of instruction in spelling,

handwriting, word processing, and sentence construction (Graham et al., 2016).handwriting, word processing, and sentence construction (Graham et al., 2016).

Finally, engagement is of great importance in writing instruction. Students shouldFinally, engagement is of great importance in writing instruction. Students should

be encouraged to collaborate through the stages of the writing process, give andbe encouraged to collaborate through the stages of the writing process, give and

receivreceive feedback on their we feedback on their writing, writing, write on topics of rite on topics of choicechoice, and publish , and publish their worktheir work

for audiences other than for audiences other than the classroom pthe classroom peers and teachereers and teacher..

The practice guide for secondary learners echoes the recommendations forThe practice guide for secondary learners echoes the recommendations for

the elementary grades. According to Graham, Bruch, et al. (2016, p. 2), writingthe elementary grades. According to Graham, Bruch, et al. (2016, p. 2), writing
instruction in secondary classrooms should (1) explicitly teach appropriate writinginstruction in secondary classrooms should (1) explicitly teach appropriate writing

strategies using a model–strategies using a model–practice–practice–reflect instructional cycle; (2) integrate writingreflect instructional cycle; (2) integrate writing

and reading to emphasize key writing features; and (3) use assessments of studentand reading to emphasize key writing features; and (3) use assessments of student

writing to inform instruction and feedback. Thus, instruction should support stu-writing to inform instruction and feedback. Thus, instruction should support stu-

dents’ understanding about the audience, writing purpose, and writing process anddents’ understanding about the audience, writing purpose, and writing process and

explicitly teach them how to set goals and navigate through the writing process toexplicitly teach them how to set goals and navigate through the writing process to

complete those goals. Strategies need to be modeled and practiced with feedback,complete those goals. Strategies need to be modeled and practiced with feedback,

and learners should be supported in reflecting on their use of strategies, their writ-and learners should be supported in reflecting on their use of strategies, their writ-

ing, and their peers’ writing. Instruction on what writing is, what good wring, and their peers’ writing. Instruction on what writing is, what good writing looksiting looks

like, and how it can be achieved affects students’ self-like, and how it can be achieved affects students’ self-efficacy and motivation toefficacy and motivation to
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write (Graham et al., 2019; Grenner, Johansson, van de Weijer, & Sahlén, 2020).write (Graham et al., 2019; Grenner, Johansson, van de Weijer, & Sahlén, 2020).

Writing and reading should not be viewed as separate entities, but ratherWriting and reading should not be viewed as separate entities, but rather

instruction should support the identification of commonalities in use of strategiesinstruction should support the identification of commonalities in use of strategies

between reading and writing. Instruction on writing can support reading compre-between reading and writing. Instruction on writing can support reading compre-

hension, and instruction in reading can support writing. Furthermore, instructionhension, and instruction in reading can support writing. Furthermore, instruction

    

should incorporate the use of exemplars or mentor texts to highlight text featuresshould incorporate the use of exemplars or mentor texts to highlight text features

and help writers to better understand the genres and their characteristics (as thoseand help writers to better understand the genres and their characteristics (as those

relate to syntax, vocabulary, and text structure) and use them in their own writingrelate to syntax, vocabulary, and text structure) and use them in their own writing

(Philippakos, 2021). Finally, formative assessment supports instructional goal set-(Philippakos, 2021). Finally, formative assessment supports instructional goal set-

ting and allows for the identification of specific instructional needs. Teachers canting and allows for the identification of specific instructional needs. Teachers canuse data to guide their instructional design and delivery and also monitor students’use data to guide their instructional design and delivery and also monitor students’

progress. In addition, formative assessment can support students’ goal setting, soprogress. In addition, formative assessment can support students’ goal setting, so

they can monitor their own progress toward specific learning goals.they can monitor their own progress toward specific learning goals.

Overall, the recommendations from the practice guides could be used toOverall, the recommendations from the practice guides could be used to

develop a system of instruction and assessment and to best teach writing whiledevelop a system of instruction and assessment and to best teach writing while

addressing standards.addressing standards.

State of State of Writing Instruction: A ParadoxWriting Instruction: A Paradox

Even with the focus on writing instruction and an expectation for students toEven with the focus on writing instruction and an expectation for students to

devdevelop as welop as writers, and despite the riters, and despite the fact that there fact that there are research-are research-based based recommendarecommenda--
tions about the best tions about the best ways to support wrways to support writers, instruction using iters, instruction using evidenceevidence--based prac-based prac-

tices is tices is not consistently evident in classrooms not consistently evident in classrooms (Drew(Drew, Olinghouse, Luby-, Olinghouse, Luby-Faggella, &Faggella, &

WWelsh, 201elsh, 20177; G; Graharaham, 2019; Hertzberm, 2019; Hertzberg & g & Roe, Roe, 2012016; Kennedy, 206; Kennedy, 2005)05). One . One exampleexample

is the application of strategy instruction, an approach with strong research supportis the application of strategy instruction, an approach with strong research support

(Graham, 2006). Strategy instruction acknowledges that writing is a challenging(Graham, 2006). Strategy instruction acknowledges that writing is a challenging

and cognitive demanding task that requires the learner to juggle several cognitiveand cognitive demanding task that requires the learner to juggle several cognitive

demands; therefore, strategy instruction provides explicit and systematic instruc-demands; therefore, strategy instruction provides explicit and systematic instruc-

tion of cognitive skills and processes in an effort to support learners in understand-tion of cognitive skills and processes in an effort to support learners in understand-

ing how to complete those challenging tasks. Students are taught through a grad-ing how to complete those challenging tasks. Students are taught through a grad-

ual release of responsibility how to complete a specific process, such as planningual release of responsibility how to complete a specific process, such as planning

of narrative writing (for an example, see Zumbrunn & Brunning, 2013), revisionof narrative writing (for an example, see Zumbrunn & Brunning, 2013), revision
(see MacArthur, Schwartz, & Graham, 1991; Philippakos & MacArthur, 2016a,(see MacArthur, Schwartz, & Graham, 1991; Philippakos & MacArthur, 2016a,

2016b; Philippakos, 2017), or how to complete the planning, drafting, evaluation to2016b; Philippakos, 2017), or how to complete the planning, drafting, evaluation to

revise, and editing for a specific genre (e.g., see Philippakos, 2019; Philippakos &revise, and editing for a specific genre (e.g., see Philippakos, 2019; Philippakos &

MacArthur, 2020; TMacArthur, 2020; Traga Philraga Philippakos & ippakos & MacArthur, 2020MacArthur, 2020)). In . In strategy instrategy instruction,struction,

students are also taught metacognitive strategies that support them in managingstudents are also taught metacognitive strategies that support them in managing

the task and their effort, space, and overall behavior. Research shows that strategythe task and their effort, space, and overall behavior. Research shows that strategy

instruction addressing instruction addressing self-self-regulation supports learners to manage the writing tasksregulation supports learners to manage the writing tasks

and demands of good writing (Graham et al., 2016), while the benefits on writ-and demands of good writing (Graham et al., 2016), while the benefits on writ-

ing quality are greater (Graham, McKeown, Kiuhara, & Harris, 2012). However,ing quality are greater (Graham, McKeown, Kiuhara, & Harris, 2012). However,

even though there is plenty of research to point out the benefit of strategy instruc-even though there is plenty of research to point out the benefit of strategy instruc-
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tion and self-tion and self-regulation, teacheregulation, teachers do rs do not apply these approaches in tnot apply these approaches in their classroomsheir classrooms

(Graham, 2019(Graham, 2019; Cutler & ; Cutler & Graham, Graham, 2008)2008)..

Several explanations may be provided for this disconnect and the absence ofSeveral explanations may be provided for this disconnect and the absence of

research-research-based approaches from classroom settings. One is that teachers do notbased approaches from classroom settings. One is that teachers do not

have a clear understanding of strategy instruction and may confuse it with thehave a clear understanding of strategy instruction and may confuse it with the

    

application of similar approaches to instruction on planning and revision. Thus,application of similar approaches to instruction on planning and revision. Thus,

even though they know about planning and its importance, they may not knoweven though they know about planning and its importance, they may not know

how to teach planning for a how to teach planning for a specific genre and specific genre and how to gradually release the respon-how to gradually release the respon-

sibility sibility from themselves to their students. Another explanation is that teachers mayfrom themselves to their students. Another explanation is that teachers may

not know the pedagogy behind effective strategy instruction. Therefore, they maynot know the pedagogy behind effective strategy instruction. Therefore, they mayknow that modeling is important and provide modeling in a mini-know that modeling is important and provide modeling in a mini-lesson. lesson. HoweverHowever,,

in strategy instruction, modeling is done by explicitly explaining how to completein strategy instruction, modeling is done by explicitly explaining how to complete

the cognitive task and how to manage the process by explicitly explaining howthe cognitive task and how to manage the process by explicitly explaining how

to problem-to problem-solve anticipated challenges. Teachers, in this form of modeling, makesolve anticipated challenges. Teachers, in this form of modeling, make

their thinking visible and model how to overcome challenges by using their strat-their thinking visible and model how to overcome challenges by using their strat-

egy. Then through gradual release and transition from modeling to collaborativeegy. Then through gradual release and transition from modeling to collaborative

practice and guided practice, students independently apply the taught strategies.practice and guided practice, students independently apply the taught strategies.

Furthermore, ratheFurthermore, rather than brr than brief modeief modeling iling in a mini-n a mini-lesson, teachlesson, teachers model the ers model the entireentire

process for students to see how their plan translates into sentences (by consideringprocess for students to see how their plan translates into sentences (by considering

the needs of tthe needs of the genrehe genre) and t) and then into an essay that ihen into an essay that is reread and evaluas reread and evaluated, revised,ted, revised,

and edited before being shared. In addition, teachers may not be aware of genresand edited before being shared. In addition, teachers may not be aware of genres

and that instruction should not only address organizational structure but also rele-and that instruction should not only address organizational structure but also rele-
vant syntax, vant syntax, vocabulary, and lingvocabulary, and linguistic needs uistic needs relatrelated to a ed to a genre (McCutcgenre (McCutchen, 1986hen, 1986))..

Another possible explanation is that teachers are using a program that includesAnother possible explanation is that teachers are using a program that includes

writing but incorporates only mini-writing but incorporates only mini-lessons and responses to reading, but does notlessons and responses to reading, but does not

support teachers in applying pedagogically sound approaches and systematicallysupport teachers in applying pedagogically sound approaches and systematically

teaching the writing process to respond to content learned. Furthermore, teachersteaching the writing process to respond to content learned. Furthermore, teachers

may not have receivmay not have received instred instruction in tuction in their college teacher preparaheir college teacher preparation programtion programs ons on

evidence-evidence-based practices on writing abased practices on writing and may not be aware of whand may not be aware of what this t this term meansterm means

and what practices it entails (Brindle, Graham, Harris, & Hebert, 2016; Cutler &and what practices it entails (Brindle, Graham, Harris, & Hebert, 2016; Cutler &

Graham, 2008; Gilbert & Graham, 2010; Kiuhara, Hawken, & Graham, 2009;Graham, 2008; Gilbert & Graham, 2010; Kiuhara, Hawken, & Graham, 2009;

Ray, Graham, Houston, & Harris, 2016). Finally, teachers may not have receivedRay, Graham, Houston, & Harris, 2016). Finally, teachers may not have received

PD on writing instruction that addresses the application of evidence-PD on writing instruction that addresses the application of evidence-based prac-based prac-
tices in general and in strategy instruction in particular (Philippakos & Moore,tices in general and in strategy instruction in particular (Philippakos & Moore,

2017; Troia & Graham, 2016).2017; Troia & Graham, 2016).

Prior Research on PD for WritingPrior Research on PD for Writing

Recent reviews of research on PD in Recent reviews of research on PD in writiwriting inng instruction (Kennedystruction (Kennedy, 201, 2018; McCarthey8; McCarthey

& Geoghegan, 2016) have concluded that the research is limited but evolving. For& Geoghegan, 2016) have concluded that the research is limited but evolving. For

instance, a comprehensive review by McCarthey and Geoghehan (2016) found thatinstance, a comprehensive review by McCarthey and Geoghehan (2016) found that

widely used models of PD on writing lack evidence of effectiveness and did notwidely used models of PD on writing lack evidence of effectiveness and did not
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produce findings that show increases in students’ writing quality.produce findings that show increases in students’ writing quality.

In recent years, studies have evaluated writing PD using the instructionalIn recent years, studies have evaluated writing PD using the instructional

approach of self-approach of self-regulated strategy development (SRSD; Graham & Harris, 2005)regulated strategy development (SRSD; Graham & Harris, 2005)

for persuasive or narrative writing (e.g., Festas et al., 2015; Harris, Graham, &for persuasive or narrative writing (e.g., Festas et al., 2015; Harris, Graham, &

Adkins, 2015; Harris et al., 2012; McKeown, Brindle, et al., 2016; McKeown,Adkins, 2015; Harris et al., 2012; McKeown, Brindle, et al., 2016; McKeown,

    

FitzPFitzPatrick, et al., 201atrick, et al., 2019)9). SRSD of. SRSD offers strong evidence of the fers strong evidence of the effects on weffects on writing riting qual-qual-

ity (Graham et al., 2012). In one study, Harris and colleagues (2012) studied theity (Graham et al., 2012). In one study, Harris and colleagues (2012) studied the

effects of PD on SRSD on persuasive and narrative writing in primary grades witheffects of PD on SRSD on persuasive and narrative writing in primary grades with

20 teachers and 262 second- and th20 teachers and 262 second- and third-grade students. Participants were randomlyird-grade students. Participants were randomly

assigned to teach either a planning strategy for writing stories or for opinion essays.assigned to teach either a planning strategy for writing stories or for opinion essays.TTrained in rained in teams of teams of five, teachefive, teachers received lesson plans, watched videos of each les-rs received lesson plans, watched videos of each les-

son, observed the inson, observed the instructor model lessons, and practiced teacstructor model lessons, and practiced teaching hing lessons to peers.lessons to peers.

Then, teachers proceeded with instruction and taught for 24 sessions while theyThen, teachers proceeded with instruction and taught for 24 sessions while they

were observed. When questions were raised, the were observed. When questions were raised, the researchresearchers answered by phone orers answered by phone or

email. Comparisons between story and opinion groups found large positive effectsemail. Comparisons between story and opinion groups found large positive effects

(effect size [ES] >1.0) for both groups on the inclusion of total genre elements in(effect size [ES] >1.0) for both groups on the inclusion of total genre elements in

the genre they learned, but effects on writing quality were determined only for thethe genre they learned, but effects on writing quality were determined only for the

opinion essay group (ES >1.0).opinion essay group (ES >1.0).

McKeown and colleagues (2019) conducted a quasi-McKeown and colleagues (2019) conducted a quasi-experimental study withexperimental study with

25 teachers across four urban schools (25 teachers across four urban schools ( n n = 11 treatment). Teachers were taught = 11 treatment). Teachers were taught

how to provide instruction on persuasive writing using the principles of SRSDhow to provide instruction on persuasive writing using the principles of SRSD

through practice-through practice-based PD (Ball & Cohen, 1999) that (1) had a focus on con-based PD (Ball & Cohen, 1999) that (1) had a focus on con-
tent, (2tent, (2) engaged teachers on active participation and learni) engaged teachers on active participation and learning of ng of the methods thatthe methods that

teachers learn, (3) provided materials that teachers would be using in the class-teachers learn, (3) provided materials that teachers would be using in the class-

room, (4) emphasized the strengths and needs of students in their classrooms, androom, (4) emphasized the strengths and needs of students in their classrooms, and

(5) provided opportunities for teachers to see examples of instructional methods.(5) provided opportunities for teachers to see examples of instructional methods.

The results showed that teachers did teach the strategies and that students in theThe results showed that teachers did teach the strategies and that students in the

treatment group outperformed studetreatment group outperformed students in the control gnts in the control group on writiroup on writing quality. Theng quality. The

authoauthors reported trs reported that teachehat teachers’ fidelity of rs’ fidelity of implemenimplementation was lower than tation was lower than expected,expected,

and also that the effect sizes on the quality of writing for the treatment group wereand also that the effect sizes on the quality of writing for the treatment group were

low (ES = 0.15 on a holistic scale and ES = 0.24 on an analytic scale).low (ES = 0.15 on a holistic scale and ES = 0.24 on an analytic scale).

With an emphasis on writing through reform efforts, PD is essential in achiev-With an emphasis on writing through reform efforts, PD is essential in achiev-

ing reform goals (Opfer & Pedder, 2001). However, even though significant effortsing reform goals (Opfer & Pedder, 2001). However, even though significant efforts
have been made on have been made on the application of evidence-the application of evidence-based practices toward PD for writ-based practices toward PD for writ-

ing, research on PD has ing, research on PD has not addressed more than one genre, been not addressed more than one genre, been applied across anapplied across an

academic year, and examined the application of strategy instruction. The study weacademic year, and examined the application of strategy instruction. The study we

referefer to in thir to in this work exs work examined PD of strategy instruction in wamined PD of strategy instruction in writing for three genresriting for three genres

and for an entire academic year (Traga Philippakos, 2020a).and for an entire academic year (Traga Philippakos, 2020a).

Current Work Current Work 

The work described was a collaboration initially with a school and then the entireThe work described was a collaboration initially with a school and then the entire
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district. The site was a K–5 Title I school identified as being at risk by its state anddistrict. The site was a K–5 Title I school identified as being at risk by its state and

in need of improvemenin need of improvement in reading, wt in reading, writing, and mathematics. The principal of triting, and mathematics. The principal of thathat

school had attended a state conference where a researcher presenschool had attended a state conference where a researcher presented on ted on the use the use ofof

evidence-evidence-based practices and extended an invitation to schools to participate inbased practices and extended an invitation to schools to participate in

    

research with writing. After planning, the researcher collaborated with the site onresearch with writing. After planning, the researcher collaborated with the site on

a brief intervention with grade 5 that would took place in the spring. This worka brief intervention with grade 5 that would took place in the spring. This work

ended with a call for a larger collaboration as the school identified writing to be aended with a call for a larger collaboration as the school identified writing to be a

goal for general schoolwide improvement. The next academic year, the researchergoal for general schoolwide improvement. The next academic year, the researcher

collaborated with the same school on the development of a PD model on writingcollaborated with the same school on the development of a PD model on writing
that would support teachersthat would support teachers’ Tier 1 ’ Tier 1 instruction and instruction and last for a last for a yearyear. In . In the academicthe academic

 year  year that that follfollowowed, ed, the rthe researesearchecher collar collaboraborated ted with thwith the ene entire distire district trict in woin worksrkshopshops

while coaching was provided to one more school site with 33 teachers. The nextwhile coaching was provided to one more school site with 33 teachers. The next

section further explains section further explains the research methe research methodology used and the results of collthodology used and the results of collabora-abora-

tion with ttion with the sites. Addihe sites. Additional intional information on the fiformation on the first cycle of implemenrst cycle of implementation andtation and

the research study itself may be found at Traga Philippakos (2020a).the research study itself may be found at Traga Philippakos (2020a).

Application of DBRApplication of DBR

In this work, DBR was employed as it allowed the researcher to examine the appli-In this work, DBR was employed as it allowed the researcher to examine the appli-

cation and affordances of principles of effective PD within a school setting, acrosscation and affordances of principles of effective PD within a school setting, across

grades 3–5, and to evaluate teachers’ feedback and comments on feasibility. Thegrades 3–5, and to evaluate teachers’ feedback and comments on feasibility. The

benefit of DBR, as shared in benefit of DBR, as shared in Chapter 1 of thiChapter 1 of this volume, is the collaboration betweens volume, is the collaboration between

practitioners and researchers and the ability not only to begin with theory but alsopractitioners and researchers and the ability not only to begin with theory but also

to inform tto inform theory through the constant examiheory through the constant examination of applicationation of application, analysis of data,n, analysis of data,

reflection, and revisions across iterative cycles of implementation (Brown, 1992;reflection, and revisions across iterative cycles of implementation (Brown, 1992;

Design-Design-Based Research Collective, 2003; Gravemeijer & Cobb, 2006; Reinking &Based Research Collective, 2003; Gravemeijer & Cobb, 2006; Reinking &

BradleyBradley, 20, 2008)08). In . In their ditheir discussion about PD in scussion about PD in reading and reading and teachteacher education, Dil-er education, Dil-

lon, O’Brien, Sato, and Kelly (2011) emphasized the importance of conducting for-lon, O’Brien, Sato, and Kelly (2011) emphasized the importance of conducting for-

mative experiments that can allow the study of teachers and their practices acrossmative experiments that can allow the study of teachers and their practices across

time time (McKenne(McKenney & y & ReeveReeves, 201s, 2012)2). T. To go guide thiuide this effort s effort to examito examine the ne the applicatioapplicationn

of a PD model on writing, a theory of change was designed (see Figure 11.1).of a PD model on writing, a theory of change was designed (see Figure 11.1).

Explanation of the Theory of ChangeExplanation of the Theory of Change

The purpose of thThe purpose of this theory of change was to define the long-teis theory of change was to define the long-term goals and, throughrm goals and, through

a backward design, identify how to reach those specific goals. In this instance, thea backward design, identify how to reach those specific goals. In this instance, the

long-term goals are improvements in the quality of students’ writing and teachers’long-term goals are improvements in the quality of students’ writing and teachers’

instructional practices. An explanation of the model follows.instructional practices. An explanation of the model follows.

Student Distal OutcomesStudent Distal Outcomes

Distal outcomes refer to achievement on Common Core grade-level reading andDistal outcomes refer to achievement on Common Core grade-level reading and
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