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Foreword

A casual stroll through the history of education research may be an informative
backdrop for this welcome book and for contextualizing its contribution to design-
based research (DBR). Entwined with that history, and I hope also enlightening to
readers, is my personal journey as an education researcher interested in literacy who
was attracted to DBR shortly after its origins among education researchers in the
early 1990s. These histories, the field’s and mine, reveal a rationale and justification
for DBR and its place within the current landscape of education research. They also
illustrate why DBR continues to attract more researchers, to expand the range of
its application, and to continue its steady move into the mainstream of education
research.

Historically, 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.! A
young John Dewey was already a central figure. His was the iconic voice of progres-
sive education and American pragmatism, and he wrote prolifically, and with deft
clarity, about educational practice and research. To Dewey, there was no separation
between practice and research. Knowledge isolated from educational practice was
inert. To be useful, he argued, knowledge fluidly evolves from and is absorbed into
practice.?

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

mann (2000).

2For a detailed explication of Dewey’s views of research and practice, see Biesta and Burbules (2003).
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In his early 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 teacher
and principal. The school became a testing ground for their progressive vision of
child-centered instruction and their commitment to instilling democratic ideals.
Historical accounts suggest that these lofty ideals met the hard realities of day-to-
day instruction, and the school was not an unmitigated success. Yet, confronting
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oratory school’s teachers. Throughout his career, for Dewey, practice was research,
and research was practice.

Moving to Teachers College, Columbia University in 1904, where he would
remain a professor of philosophy until his retirement almost three decades later,
Dewey walked the same hallways with another iconic figure in education research:
Edward L. Thorndike. Thorndike, though younger, was already an accomplished
scholar 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 long
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 have
been more different from Dewey’s. Research in education, Thorndike argued,
should be scientific and modeled after the experimental research and statistical
analyses in the physical sciences and in basic psychological research. Scientific
studies, conducted in a laboratory under carefully controlled conditions gather-
ing quantitative data analyzed statistically, would, he believed, provide scientific
guidance for educational practice. Furthermore, he argued, education research and
scholarship would not be taken seriously until it adopted a scientific approach—a
point of view that some contemporary critics have characterized pejoratively as
“physics envy.” Regrettably, Thorndike was also an elitist who saw researchers
(then, invariably white men) as intellectually superior, and teachers of children
(then, invariably women) as lower-level technicians who should follow the dictates
of psychological research.3 He is also reported to have advised his doctoral students
that they should not waste their time in schools. A laboratory was their profes-
sional home.

As any education researcher of my generation knows, Thorndike’s views tri-
umphed over Dewey’s for decades,* although not entirely intact. Like others pursu-
ing 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 the

3In July 2020, Thorndike Hall at Columbia University, named 50 years ago to commemorate his accom-
plishments, was renamed because of his support of eugenics and his racist, sexist, and anti- Semitic
views (see wwaw.tc.columbia.edu/articles/2020/july/importantannouncement-from-the-president— chair-of-

the-board-of-trustees).
4Due in some measure to the fact that his son (Robert L.) and grandson (Robert M.) followed in his

footsteps, keeping his legacy alive.
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scientific mold Thorndike envisioned, but with some key differences. There was an
increasing number of women professors and doctoral students, most of us had been
classroom teachers, and we at least occasionally did research in schools. Conse-
quently, like my fellow doctoral students, I enrolled in a bevy of courses on statistics,
experimental design, and assessment. We didn’t always work literally in laboratories
(although, as a research assistant, one of my responsibilities was to use sophisticated
¢ uipment that colleqﬁed, eyﬁ—n}llovement data while Zfl%bf cts” read texts), butﬁ:hgI
aboratory was metaphorically how my professors and fellow students approache
education research, even in schools. And, I must confess that I was developing
a professional aloofness that made me even more an interloper in the classrooms
that I used for my research. For the first 10 years or so of my career as a university
professor and researcher, I dutifully embraced that paradigm with enough success to
receive tenure and eventually promotion to the rank of professor.

Then, as occasionally happens when one obtains that level of professional secu-
rity, and presumably maturity, I began to reflect more deeply on the research meth-
ods I had been taught and had used. One event, in particular, was akin to a conver-
sion experience. A conventional experiment I was conducting in a middle school
with several doctoral students went disappointingly awry. For example, just before
we were to initiate the intervention into a treatment classroom, the school principal
decided to move a cohort of academically challenged students into the class. That
decision made perfect sense because the teacher was one of the most experienced
and successful teachers in the school. But it was disturbingly problematic for our
experimental design and statistical analysis. Then, during the intervention, when
teachers 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-
tific integrity of our experiment.

But, the moment of conversion came during a debriefing with the doctoral
students, essentially a “wake” for our failed experiment. During the discussion, we
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 seemed
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 of
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,
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 about
our research if a teacher was in any sense a nuisance?! Shortly thereafter, I read an
article in Educational Researcher (Newman, 1990) that resonated perfectly with the
intellectual 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-

scapehedicationteisaEaPaRd SRR ATASHRIEY: was preceded by a higher-

profile challenge to the use of quantitative experimental methods in education
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research.’ In the 1980s, the education research community ruptured into factions
leading to the so-called paradigm wars. Many education researchers found that raw
empiricism, coldly formulized in statistical analyses, was at odds with the complex,
often subjectively human and sociocultural factors in, with, and around instruction.
They gravitated toward naturalistic methods and qualitative analyses using meth-
ods imported from the social sciences, often driven by critical theory that focused
on issuei f morality and power. Much of that rﬁseflrch incluc}?d becoming, observ-
ers, not laboratory experimenters, in schools and classrooms. If the scientific quan-
titative experimental approach was guided by a laboratory metaphor, the metaphor
for qualitative researchers was a lens through which subjective observations were
made. But, like different individuals looking with different lenses at the same object
under a microscope, qualitative research was mostly descriptive observation accom-
modating 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 a
much different frame that goes beyond observing and describing.

Heated debates about the legitimacy of these two different worldviews and
approaches to research continued into the 1990s. However, as blood pressures low-
ered and the debates cooled, a rapprochement of sorts took hold, opening the way
for some researchers to promote the use of mixed methods.® Mixed methods created
a middle plank of educational research suggesting that it could take the best of both
worlds, quantitative and qualitative, and generate research findings that were richer
than the sum of its two parts. It also conveniently side-stepped the epistemological
arguments offered to defend either quantitative or qualitative approaches. Instead,
it claimed pragmatism as its epistemological foundation’—a small, but notable, step
toward a return to Deweyan views.

Yet, since Dewey, none of these three approaches and their variations have
dealt satisfactorily with the most enduring and central failure of education research.
Since Dewey, the education research literature has had a distinctly unimpressive
record of positively affecting, or effecting, practice, especially when weighed against
mountains of published education research. In every decade during the previous
century, 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-
tion to research, more or less absolving researchers of any complicity.

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

For 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 to DBR, see
Gage (1989). Interestingly, all of Gage’s scenarios occurred to some extent, but failed to become produc-
tively integrated, as he had hoped.

6

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

Teddlie (1998).
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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-
ventional quantitative and qualitative approaches, it is nothing like the oneness
Dewey 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 entitled
“Implications for Instruction” tacked on to the end of a research report, or heeding
the advice %f a mentor, to consider how a doctorall issertation might be published
in a researcher journal but then spun into an article for a practitioner journal, or an
occasional inservice session after the school day for teachers.

For me, closing this long-lamented gap between research and practice figured
prominently in my decision to become a DBR researcher. In that sense, it continues
to remind me that it is the most logical and appropriate way to conduct research
that meets my, and I think the field’s, presumed professional commitment to inform
practice. 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 and
reinforced my aloofness as an education researcher, while suppressing my instincts
as a former classroom teacher.® It gave me a sense of purpose in my research that
was notably lacking earlier in my career.

Admittedly, it also makes me less patient with my colleagues who use other
approaches and who sometimes show relatively little interest in how their research
informs 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 that
research? In that regard, a colleague and I (Reinking & Yaden, 2021) have proposed
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/research
that is scholarship about education. Those who do scholarship about education focus
more 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 inform
educational practice. Such theories, and the research they inspire, often address
laudable goals, but they provide little concrete guidance about how to achieve them.
For 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,
critical studies). At the other end of the continuum is theory/research for education
aimed 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 accept
a fundamental responsibility to do so. It is at this end of the continuum that DBR
exists.

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 Alan

Collins (1992) and another by Ann Brown (1992). Both of these researchers had

8For an argument suggesting that former teachers who wish to become education researchers must
exchange their instincts from practical experience for a theoretical orientation, see Labaree (2003).
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roots in cognitive psychology and were associated with an eclectic group of noted
scholars who represented expertise in diverse fields including cognition, artificial
intelligence, textual meaning, computer programming, instructional design, and
social anthropology. The thread unifying this group, which founded what is now
called the learning sciences,” was an interest in developing instructional interven-
tions, often with new digital technologies, that could be used effectively in real
%%sg%%?ﬁlg&lvggs out of this amalgam, thanks mainly to Collins and Brown, that

Their articles, both published in 1992, were coincidentally complementary.
Collins, in a book chapter entitled “Toward a Design Science in Education,” outlined
the broad parameters of a new methodological approach. Brown’s article, published
in the then fledgling Journal of Learning Sciences, described a more detailed personal
journey toward what both she and Collins called design experiments. She referred to
herself 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 texts was
of little use in studying how that understanding could be translated into instruction
integrated successfully into the complexities of classroom instruction.

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

Brown’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-
ments with Dewey’s views about education, educational practice, and knowledge.
In addition, she addressed how research that involved introducing innovative prac-
tices often necessitated addressing the challenge of teachers’ natural inclination
to 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 scientist
was methodologically neutral in terms of data collection and analysis. Although
DBR employs analytical tools familiar to quantitative and qualitative researchers,
it repositions those tools within a different epistemology and paradigmatic frame
well suited, if not essential, to education. Within the philosophy of science, that
frame is an expression of instrumentalism (about which Dewey also wrote), and

9
For a history of the learning sciences, see Lee (2018).
IDBR has actually been imported from education into other fields of study such as public health politi-

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

DBR is not just another approach to collecting and analyzing data. Instead,
it offers a different ethos that foregrounds an entirely different domain of research
questions. Quantitative experimental methods, guided by a laboratory metaphor
applied to instructional options, ask, “How can we identify the best instructional
practice!” Qualitative naturalistic methods, guided by a lens metaphor, ask, “Ho
can we deeply understand instructional environments and interventions throug‘ﬁ
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-
ventions that accomplish valued goals?” DBR embraces any form of data collection
and analysis that serves that purpose, typically undergirded by a strong base of expe-
rience in classrooms. Consistent with Dewey, DBR blurs the distinction between
research and practice, treating practitioners as collegial partners, and sometimes as
fellow researchers. It also views classrooms as complex ecologies in which one, some-
times seemingly small adaptation or change can have cascading effects, positively or
negatively. This is a dynamic that anyone who has been a classroom teacher clearly

koewiaid uhdptssanilivdiondeseateheeho sedsmntacknaddedge dnd asespleshay

abdicates researchers’ responsibility to help practitioners deal with it.

Since its inception and continuing to the present, the community of DBR
researchers has grown in number and diversity. Although its core ethos has
remained 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, several
of which are on display in this volume’s chapters. Some of these conceptualizations
and approaches include Collins’s and Brown’s original term, design experiment, but
now include others as well, such as development research, formative experiment,
design-based implementation research, and participatory design research, and may
include links to action research and improvement science (McKenney & Reeves,
2020). 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 contexts
and purposes, which is amply illustrated in the remainder of this book. For example,
the chapters that follow illustrate how DBR can be applied somewhat differently
to designing curriculum, creating classroom interventions aimed at accomplishing
specific goals in different subject areas, initiating large-scale reforms within school
districts, conducting effective professional development, and implementing inter-
ventions aimed at increasing social diversity. In my view, there is no one correct way
to do design experiments, beyond engaging systematically in goal-oriented design
that is formative and practically informative, and that generates theories of peda-
gogy embedded in practice.

quantiY st gnishtabe hesompaabis o divgse ppmairhesavatiable svithin

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-
aries that separate them—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 itself
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 may
need to guard against the excesses of what has been called “hardening of the cat-
egories.”

Returning to my personal history, I remain engaged in an ongoing journey in
contemplating the totality of DBR—one now approaching three decades. Semi-
retirement provides even more time for reflection. It has been a rewarding journey
that has included conducting and publishing DBR studies, serving as an editor and
reviewer of DBR manuscripts, coauthoring a book about DBR, and the gracious
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 in
different ways and in diverse contexts. Invariably, I have learned, and continue to
learn, something new from each experience in my own research and writing, from
serving on many doctoral dissertation committees guiding a DBR project, and from

' icariously, with th k and thinki f DBR .call th
Engaging, vicariously, with the work pnd hinking of DBR jcqlieagues such, a the

contributors to this volume
and refining my own understandings.

In 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 found
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 particularly
unique, valuable, and personally attractive about DBR. Here is my personal list on

this occasion, no doubt influenced by having read this book:

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

PotfitfRr oy RISl P B FRTERSE R e Ak et TR UGS RV R
[t 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,
for them and for myself, that a goal be justified in the literature and often in the
realm of democratic values a la Dewey.

2. DBR makes space for the unexpected. All instructional moves, from the mun-
dane (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 data
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 further

researeh- 4t also makss me wamnsievesanesinllyyidu regardrechaserhodue medisal

the possible side effects of our “treatments.”
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3. DBR foregrounds consequential validity and case-to-case generalization. These
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-
tions) and external validity (experimental tasks like those occurring naturally).
But, increasing one often decreases the other—a catch-22. External validity isn’t
an issue for DBR. It is always conducted in naturally occurring complex learning
environments. Neither is internal validity, because it is nigh impossible to identigl
precise causal chains among the many interacting variables in classrooms. Instead,
DBR seeks consequential validity (Messick, 1992), achieving valued goals more
or less reliably and in the process identifying consequential (i.e., influential), not
unequivocal causal variables. Likewise, experimental studies seek generalization
from a sample (a few representative cases) to a population (everyone who might
use a particular intervention). DBR seeks case-to-case generalization (Firestone,
1993), 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, like
a 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 this

list.
4. DBR offers recommendations, not prescriptions, for practice. This aspect coun-

ters the conceit, most evident among quantitative researchers, and policymakers
looking for final answers, that the object of education research is to identify best
practice for every teacher anywhere (Thorndike’s legacy lives on). Most prominent
is the U.S. Department of Education’s What Works Clearinghouse, which, from a
DBR perspective, might be recast as “What It Takes to Work Clearinghouse.” Using
research findings as dictates removes all of teachers’ professional judgment from the
equation (see item 10). I have written elsewhere (Reinking, 2007) that the concept
of best, or so-called evidence-based, practice, is unreasonable and should instead be
a quest to determine good and better practice.
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failure (e.g., wind tunnels that determine conditions that will lead an airplane’s
wing to 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-based
researchers 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 is
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 truly
scientific.

6. DBR is intellectually stimulating, because it requires creative, diagnostic problem
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stable predictions associated with teaching is incredibly difficult, if not impossible.
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Instructional environments are unbounded spaces that entail radical uncertainty
in the domain of “wicked problems” (Kay & King, 2020). They entail diagnosis
and creative thinking about solutions, and diagnostic thinking has been argued
to be more generative, divergent, and creative than causal thinking (Sloman &
Fernbach, 2017). In DBR, there are invariably multiple challenging obstacles to
achieving 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 movie Apollo 13
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 his
team, 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 a
great analogy for DBR. Designing instruction is engaging because it is difficult, but
potentially deeply revealing.

7. DBR looks beyond effectiveness to aspects such as appeal and efficiency—and
importance (Reigeluth & Frick, 1999). Put simply, what good is an intervention that
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 that

requires sp much time and resources that it is completely upfeasible? What ca
work (?mcﬁ:r controlled cond1t1ons§ isn’t always important, hnd cfoesn]’t always work
under less than ideal conditions in a way that is completely satisfying to those who
must implement it.

8. DBR is productively theoretical. Some critics have unfairly criticized DBR
for 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 an
airplane were atheoretical (Stokes, 1997). They knew well and used Bernoulli’s the-
ory 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, and
just as important, DBR produces theories that are more productive. They inher-
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“local” or “humble” or even more modestly labeled not as theories but as “asser-
tions” or “conjectures” (Bell, 2004; Cobb, Confrey, diSessa, Lehrer, & Schauble,
2003). They must necessarily be so because they are contextually contingent, which
makes them productively useful to practice in the spirit of instrumentalism.

9. DBR is about infidelity, not fidelity. No, not that kind. Fidelity means pre-
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-
mental studies. It is also one of two convenient “excuses” offered when a so-called
evidence-based intervention doesn’t work: (1) lack of fidelity, or (2) not enough
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text, 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 a
fantasy and a product of conceptualizing classrooms as laboratories (Thorndike’s
legacy).

10. DBR respects and values the professional judgment of practitioners. A com-
mon 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 or
noncommissioned officer engaged in day-to-day practice (Thorndike, again). One
of 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-loved, elementary school-
teacher. She has been a sounding board and reality check for my theoretical mus-
ings and interpretations of research.

Readers 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 assembled
a 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 include
seasoned researchers who, like me, came to know, understand, and use DBR after
many years of conducting and publishing research within more established para-
digms of education research. Others are mid-career, and a few are newer scholars
who have used DBR in their dissertation studies and who are now building their
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 the
mainstream of education research. This book is an important milestone in that
historical progress.

DAVID REINKING, PhD
University of Georgia
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Preface

In 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,
it did reflect a growing sense that more must be done to ensure connections between
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 as
incongruent with sound research practices, by asserting that such partnerships and
associated 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 has
methodologically extended the repertoire of approaches used for design and analy-
sis of findings to address questions involving individuals, groups, and larger popula-
tions. Establishing collaborative partnerships between researchers and practitioners
has 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,
& Munsell, 2018). As acceptance of research methodologies has expanded in these
ways, it is important to deeply understand them, so they become an avenue for
exploration and further learning rather than a source of tension leading to fragmen-
tation of research. In this process, it becomes of paramount importance to leverage
the efforts to accurately portray the realities of classroom learning and recognize
the ways research shapes classroom environments, while also being shaped by them.

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

learning isdesion-hased research (PBR) ¢ DBR focuges on understanding the envi;
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a complex classroom ecology. At its core, DBR is a researcher—practitioner collab-
orative effort based on a specific theory and on the design and testing of approaches
within an authentic instructional context through iterative cycles. The specificity
in design and execution of DBR works in concert with its responsiveness to the
dynamic needs associated with working in classrooms. As such, DBR responds to
classroom needs and is shaped by the reality of classrooms. Contrary to traditional
experimental methodologies that are interested in answering what works and gen-
eralize 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,
DBR does not exclude follow-up with experimental methodologies; thus, it can
enrich the narrative of what works with how, for whom, and when.

While DBR is increasingly common across education research, it remains more
accepted in the learning sciences than in other fields within educational research
(such as literacy; see Parsons, Gallagher, & the George Mason University Content
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-
tinue and warrant continued examination (Sandoval, 2014). The lack of a deep
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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 to
education research.

Goals of This Book

As 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 educational
contexts and subjects. We hope that this work will encourage current and future
researchers to utilize DBR in their educational research settings.

We hope that this book and the content of this work will allow DBR to become
more fully known and possibly available to researchers and graduate students. DBR
is more than the implementation and observation of concrete control and treat-
ment variables. It is messy, with continual negotiations between the research team
and co-constructing solutions to a continual flux of factors. Large amounts of data
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 a
combination of approaches that can lead to refinement of instruction, theories, or
resources to an applied educational context (Barab & Squire, 2004). The ambigu-
ity in this combination at times leads to challenges on well-designed DBR receiv-

g reperrshmerit apd becoming part of a published corpys Thus, we anticigage
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principles across contexts of educational learning, can provide continual develop-
ment 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.
We are thankful for our contributing authors and are hopetul for future DBR
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-

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

Organization of the Book

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

a thqugughsrisyidet the dHstornenshompaasatoaf Sghamuality DBR ch methodol-

ogy, with Chapter 1 commenting on its principles of design and Chapter 2 explain-
ing its function in research.

Part I addresses curriculum development across a range of subjects and grades.
Chapter 3 examines the process of curriculum development and the role of teachers
as 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 mathematics
with 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 reading
and writing.

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

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

%?gc%lits utﬁizati n cPth gtri%%uate students; and, finally, Chapter 15 applies DBR in

er technical e
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CHAPTER 1

Design-Based Research

in.Educational Settings
Motivations, Crosscutting Featur s

and Considerations for Design

Melissa Campanella and William R. Penuel

Most educational research describes or evaluates education as it currently is.

Rowsedusatinelasicardrne s ad teadionanihysostigpaesearch,
—BAKKER (2018, p. 3)

Design-based research (DBR) as it is practiced today can trace its origins to Vygotsky
and his followers, as well as a number of other influences. One of those followers,
Davydov (1988), coined the term teaching experiment to refer to a method he used:
testing out approaches to supporting students’ mathematical concept development,
observing how students responded, and articulating potential trajectories of learn-
ing at the conclusions of his investigations. In the learning sciences, where DBR
might be called a signature methodology, Davydov’s approach inspired multiple lines
of research in Holland and the United States in mathematics education (e.g., Cobb,
McClain, & Gravemeijer, 2003). These researchers adapted the idea of a “teach-
ing experiment” to the design and testing of conjectures about how to support
mathematics learning. DBR within the learning sciences has also been inspired by
participatory design traditions of Scandinavia (Ehn, 1992) and workplace ethno-
graphy (e.g., Orr & Crowfoot, 1992), and by psychologists and cognitive scientists
seeking to create practical applications of theories and knowledge for education
(e.g., Brown, 1992; Collins, 1992).
DBR is neither a single methodology nor a static one. It can be challenging to
S IO I A o S St e R BN G St TatseeR o
DBR are so varied and continually evolving. For example, while DBR focused on
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supporting subject matter learning during much of the decade of the 1990s, and
typically involved close collaborations between researchers and one or more class-
room teachers, today, DBR encompasses research on outcomes such as civic par-
ticipation (Kirshner & Polman, 2013; York & Kirshner, 2015; York, 2015) and can
involve multileveled partnerships between researchers and practitioners (Severance,
Leary, & Johnson, 2014). Furthermore, whereas DBR has focused primarily in the
past on generating powerful concepts about learning like Vygotsky’s zone of proxi-
mal development (fPD) that help us to see learning in new ways (diSessa & Cobb,
2004), today’s DBR also aims to help us generate new forms of relationships—not
only among researchers, practitioners, and community members, but also within
larger ecosystems (Bang, Faber, Gurneau, Marin, & Soto, 2016).

When Is DBR a Good Choice as an Approach?

Before addressing what DBR is, it is useful to consider when DBR might be a good
approach for a given problem, phenomenon, or goal. DBR, like all approaches to

RAGI PRI PSRN BFSFARTheANEIORS pagmatitabinshemathers dhakkng
educational practice make it different from research that is primarily descriptive or
critical in nature. DBR, however, can and does take critical perspectives (e.g., Khalil
& Kier, 2017), and descriptive analyses are common in reports of design studies.

In this connection, one situation where DBR is a good choice is when the
design team hopes to intervene in the situation. The purpose of intervention may be
to improve an outcome that is already a goal within a school or community organi-
zation, 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 practice
(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003; Shaffer & Squire, 2006). The
goals of intervention may also include transformation of systems (e.g., Wingert,
Riedy, Campanella, & Penuel, 2020) and of relationships between institutions in a
community (e.g., families and schools; Ishimaru & Takahashi, 2017).

Not all intervention research questions, however, can be addressed in DBR.
When the question of whether something works or not is central, experimental
research—in which participants or groups are randomly assigned to treatment or
control conditions—is more appropriate to use than DBR. Experimental research
answers the question of what would have happened if the participants did not par-
ticipate in the intervention (cf. Rubin, 1974). By contrast, DBR answers questions
of a“How can . .. ?” variety, such as How can tools for assessment design help teachers
develop more equitable assessments for students? Causal questions can be answered,
but they answer questions about the roles of designed tools and practices in sup-

i ific learni 2014).
PO SPRET siation where %Sﬁf{(lssaan gl?%& le %p%)roach is when the purpose is to
develop theory and knowledge related to some aspect of learning and development.
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Edelson (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-
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. An
example of this type of DBR comes from the inquiryHub partnership, which has
iterated over many years on a process of collaborative design of science curriculum
materials, with the purpose of refining an approach to balance a focus on standards
with student interest (Penuel et al., 2018).

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-
ence, technology, engineering, and mathematics (STEM). But DBR can be fitting
for intervention research focused on any domain of learning and development at
any age and in any context, from socioemotional learning of young children in
preschools to the sociopolitical development of adolescents in community-based
organizations 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 values
in a community of practitioners (Kaplan, Riedy, Van Horne, & Penuel, 2019).

affect BRbisEOtrRsioshYhen RER i APRIORHAtG s WHBR feopRAchersiaiim [RESON
(Brown, 1992), seeking to bring about changes in the world. Practical tools such as
professional development (PD) designs and curriculum materials may result from
DBR studies, even though those designs and materials are only sometimes shared
widely. For some learning scientists, the pragmatic approach embedded in DBR
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-
ers, the goal of influencing practice is interpreted more in line with a Marxist or
post-Marxist notion of praxis (e.g., Gutiérrez & Vossoughi, 2010). For these design
researchers, it is not enough to support existing goals of institutions or even of
researcher-developed learning goals; rather, DBR is oriented to support a kind of

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

What Makes Something a Design Study?

In this section, we describe some crosscutting features of DBR. Our description dif-
fers from previous efforts to characterize what makes something a design study (e.g.,
Cobb et al., 2003; Design-Based Research [DBR] Collective, 2003; Reimann, 2011;
Anderson & Shattuck, 2012), in that it both builds from those and derives from the

collective effort of a group of graduate students to make sense of this broad, and
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widely 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 of
key features, which extend earlier efforts at synthesis to encompass where DBR is
headed as an approach in the learning sciences today.

DBR Is Future Oriented

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

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 a
particular program or curriculum: behind any DBR effort is a design politic (Tzou
et al., 2019b), that is, an image of the social world as it could be and how to bring
it about.

The particular imagined social futures and design politics of design researchers
vary widely. Whereas some research posits subject-matter mastery as the desired
end of learning and imagines that mastery at each grade level prepares students
to develop successively more sophisticated understandings of subject matter (e.g.,

WHisehe SNt S APl n A 4b cotefo IR cistises g tIg s tgns pabas

and communities in ways imagined (e.g., Bang, Warren, Rosebery, & Medin, 2012).
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-
ity and resurgence, are increasingly goals of DBR (e.g., Bang et al., 2016; Bang &
Vossoughi, 2016; Teeters & Jurow, 2018). Thus, the design politic of DBR can involve
a critique of existing social and educational inequities, and it can also begin with an
envisioning of radical new possibilities for learning.

Being future oriented also means that design researchers often invent methods
for doing what has not yet been done in classrooms. For example, in the 1970s,
mathematics teacher-researchers at the University of Utrecht in the Netherlands
wanted students to have more control over their learning after years of top-down,
direct instruction methods. They rejected existing educational research methods
that began in controlled laboratory settings, which produced findings on a timeline
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. Over
time, they developed a domain-specific theory, Realistic Mathematics Education
(RME), which included both principles for math learning and for the design of
math learning environments. This approach emphasized that the “development of
learning environments and the development of theory were intertwined” (Bakker,
2018, p. 30). These mathematics education researchers imagined a possible future
where students learned in ways that were more authentic to real-life experiences,
T LR R Ay R 15 N AL R B RSO i
the ends of learning and means of supporting it.
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DBR Builds Theory and Knowledge about Learning and Design

A 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 thing
that matters in DBR. The interventions are intended to embody theory and help
understand the relations among theory, designs, and practice (DBR Collective,

zoo%%%@ﬁ}’@re%g,lﬁarﬁn, and McKinney de Royston’s (2017) study of narrative-
driven curriculum in the Digital Youth Divas (DYD) project illustrates these inter-
twined priorities. Drawing on Nasir and Cooks’s (2009) notion of identity resources,
they sought to create a program that could support Black and Brown middle school
girls’ STEM interests and identities by developing new ideas about valued learning
goals (ideational resources), new connections with peers and mentors (relational
resources), and curriculum (material resources). The team designed a project-based
curriculum anchored to an interactive virtual program whose narrative mirrored
real life in middle school and integrated authentic STEM tasks into the episodes of
the story line. Featuring virtual mentors with realistic intersectional identities, the
curriculum allowed girls to immerse in the story virtually and then contribute in
concrete ways to solving problems in the real world, with their real-life mentors (for
instance, building a circuit board like the one that would be needed to light a LED
bouquet of flowers in the episode).

Testing this conjecture allowed the team to continue to refine ideas about
how different identity resources could support learning. They found that authen-
tic, interactive narratives were motivating to girls, and that the curriculum offered
material, relational, and ideational resources that supported the girls’ identity devel-
opment in STEM and computer science; the study also helped team members learn
how to improve their design. For example, co-design of the narrative became an
important part of the design. Team members believed that, to be relevant, the story
needed to include input from the girls they hoped would benefit from it. After co-
designing narratives with the gitls, they found that this turned out to be the case,
with the girls giving invaluable feedback about how to refine situations and charac-
ters to make them more relatable.

DBR Is Intended to Be Useful

Usability 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 use
in DBR, theories must do real “design work in generating, selecting and validating
design alternatives at the level at which they are consequential” (diSessa & Cobb,
2004, p. 77). In this connection, the kind of theories that are useful tend to be small

SRR o T6 26 How > e Gerneish Sda Bt duman bl samine
ing; Cobb, McClain, & Gravemeijer, 2003), rather than grand theories that provide
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mainly general frameworks or guidance for design (e.g., the idea of scaffolding to
support learning in the ZPD).

Theory 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, &
DiGiacomo, 2019) used ideas from human—computer interaction research to inform
their efforts to design and test a learning analytics dashboard that instructional
coaches could use to support the improvement of mathematics teaching. The theo-
ries they drew on helpedp them make explicit to their partners design rationales for
work, but also supported productive adaptations and uses of the dashboard for a
variety of users.

Ahn and colleagues’ (2019) approach of involving end users or implement-
ers in design is becoming more common, as more design researchers embrace the
idea that participation is key to creating usable designs. Though participation in
co-design 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. We
return to this conversation during our discussion of considerations for design.

DBR Is lterative

[teration, 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-
mentation of the iterative process that designs are improved, and knowledge and
theory are refined. Design researchers use a variety of strategies for documenting
and interpreting the process of iteration, from developing design narratives (e.g.,
Ahn et al., 2019) to analyzing design tensions (e.g., Tatar, 2007), to tracing shifts in
conjectured relations between design features and learning interactions (e.g., Wilk-
erson, 2017). Each of these methods helps design researchers coordinate changes in
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 in
practice (Gravemeijer & Cobb, 2013).

Design researchers do not always write about their iterations, or sometimes
write only about one phase of iteration in their published studies; still other design
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 is
an essential part of design. For example, for Gutiérrez and Jurow (2016), iteration
centered on attending to emerging issues of equity, and partners and communities
were meaningfully involved in the process of iteration, with researchers holding
themselves accountable for the ways that they promoted more equitable relation-
ships in the community (e.g., Gutiérrez & Jurow, 2016). For Tzou and colleagues
(2019a), iteration focused on the participatory design process, and the relational

0 ents that helped transform traditional power dynamics and roles taken u
n %%partners%&asp P Y b
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Bang 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-
ing, that is, innovations in the ways people relate to one another and to other living
beings in their environment. Initial efforts in this project on Indigenous science
learning focused on crafting formal processes and agreements among researchers,
community-based educators, and community members, as well as consultations
with elders about the project (Bang, Medin, Washinawatok, & Chapman, 2010).
Opver time, to help support more transformative relations among those involved in
the effort, the team developed activities to help facilitate relationship building:

Increasingly we worked to develop design practices to surface and acknowledge our
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 narrative
method that supports collaborators in telling their stories, perspectives, and diverse
expertises about the past, present, and future by creating a collective visual artifact,
working toward unpacking the trajectories that made the present moment possible
and helped to imagine future trajectories. (p. 35)

In addition to illustrating how the focus of iteration can center on relation-
ships, this project highlights ways that iteration can take place within participatory
or co-design processes.

Examples of DBR That lllustrate Its Crosscutting Features

In this 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-
mon contexts of DBR, schools and communities. The first is a line of DBR that we
have conducted in the context of a long-term research practice partnership (Farrell,

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

Case 1: Preparing Teachers to Develop Five-Dimensional
Science Assessments

The inquiryHub research—practice partnership, which began in 2007, is a collabora-
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 work
of the partnership is in STEM education. Since the partnership’s inception, it has
(1) created a technology platform for supporting science teachers to customize their

@S&‘lléc on th tllllla&been in cqntuéuou,s u evghtlf’uiblilbﬁ;d&gn t since 2009 (Sumnecli
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formative assessments supporting middle school science teachers to use respon-
sive pedagogies (Penuel et al., 2017); (3) developed software tools and processes
supporting algebra teachers to identify and select high-quality mathematical tasks
(Johnson, Severance, Penuel, & Leary, 2016); (4) developed a yearlong, project-
based biology curriculum (Affolter et al., 2018) aligned with the Next Generation
Science Standards (NGSS Lead States, 2013). The line of research described below

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

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

Future-Oriented

The 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 apply
knowledge of science and use science and engineering practices to solve problems
and 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 in

PREVICH Of SornumRitys AR ANE SiifeReARImEnts (P Hin Atk Yisove:
ful ways to promote equity invites teachers to consider how their classrooms are
promoting agency and epistemic justice in classrooms that address ways in which
students of color, girls and gender nonconforming students, emerging multilinguals,
and students with disabilities historically have not been seen as knowers capable of
doing science (Penuel & Watkins, 2019). The focus of this line of DBR—to pre-
pare teachers to develop and use assessments that address all five dimensions (5D)
of the NRC framework (core ideas, practices, crosscutting concept, interest, and
identity)—is a means to bringing about a future with different kinds of assessments
and relationships among students and between students and teachers in science
classrooms.

Developing Theory and Knowledge

The high-level conjecture of this current iteration of the project posits that support-
ing teachers to design these 5D tasks using tools and feedback can shift teachers’
visions for science teaching and improve the quality of tasks they develop. Support-
ing this conjecture is the theory and practice of evidence-centered design (Mislevy
& Haertel, 2006), which proposes that a careful analysis of the domain of learn-
ing to be assessed, coupled with the use of specialized templates called design pat-
terns, can support developers to create valid assessments. Evidence-centered design
is typically an expert-driven process (i.e., by professional assessment developers);
fihrreliggéeg;ch sought to investigate whether templates cogﬂ.sl suq{porl&t(aachers Wiiélh

perience in designiig assessments to create tasks. esign study
was undertaken in which a small sample of teachers received these templates with
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instructions on how to use them independently, while another sample took partin a
2-day workshop where they created assessments under the guidance of researchers,
using the same templates. The study showed that both groups could, in fact, use
the templates, and the use of those templates supported higher-quality assessments
aligned with the vision of the framework (Penuel et al., 2019). Thus, the findings
helped extend the range of applicability of evidence-based design to teachers and

built knowledge of the ways tools could support design.

Supports for Usability

So that it would usable by teachers, the design team made significant modifications
to the standard, evidence-centered design process. The team created a nine-step
protocol for 5D task design, as well as a range of smaller, lightweight tools to sup-
port each step in the design. These tools included simplified templates that scaffold
how to build science and engineering practices into tasks, question frames to sup-
port the incorporation of crosscutting concepts into prompts, sample exit tickets,
a task screener that includes a rubric with checklist items, and reflective questions

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

Iteration within the Project

One finding that emerged from the first iteration of the PD workshops was that
in addition to templates, teachers found the feedback researchers gave on their
assessments 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 tasks
were being evaluated for research purposes. But, teachers found the feedback to
be constructive and useful in helping them better understand 5D science assess-
ment design. Therefore, the team incorporated feedback as a formal aspect of the
learning design into a subsequent iteration, attending more to the structure of the

feedback.

Case 2: PRIMES Project

Our second example concerns a line of DBR focused on supporting parent engage-
ment in mathematics. The PRIMES project, which stands for Parents Rediscover-
ing and Interacting with Math and Engaging Schools, was funded by the National
Science Foundation. The goal of the project, led by Stanford researchers Angela
Booker and Shelley Goldman, was to increase parents’ confidence with reform-
based mathematics teaching and with engaging with their child’s school. The
PRIMES project resulted in a small number of research publications, as well as a
B e Rt e S AT U TelavRIh il SRS ene
guide.
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Future-Oriented

In contrast to projects that seek to engage parents on the typical terms that schools
impose (Jay, Rose, & Simmons, 2017), the design team in PRIMES began with the
premise that parents themselves bring important resources to accomplish this task.
The researchers assumed that parents already engaged in some forms of mathemat-

it i fsdricyshaldrame it tebhildernand dhatdbs st i hebests
2009). Therefore, as part of the research, they set out to take note of these resources
and practices using ethnographic methods and a participatory design process to
develop additional tools and resources for parents to support their engagement.

A key aspect of their vision for the future was one in which parents’ relation-
ship to mathematics—including school mathematics—was repaired. Math shame
and fear were common among the parents in their study and hindered advocating
for their children’s learning. If parents could begin to feel like they were math people,
they 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-
trates how one of the key goals of DBR can be centered on changing relationships
among and between people and disciplinary practices.

Developing Theory and Knowledge

There were two key aims of the project, one related to developing knowledge of
conditions under which repair of parents’ relationship to mathematics might be
facilitated, and one on how to support parents’ participation in design.

A key concept guiding the researchers’ efforts to promote repair was the sense of
epistemic authority in mathematics (Booker & Goldman, 2016, p. 231), which forms
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 parents
know from using mathematics in their everyday lives and claiming its relevance to
school mathematics that their children will encounter. The researchers also sought
to cultivate among parents “the understanding that school math success is depen-
dent on many factors that involve parents, ones that are quite independent of their
understanding of classroom math” (Goldman, 2006, p. 58). The team’s work started
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”
(Booker & Goldman, 2016, p. 224). This also depended on changing conditions in
schools where other adults (e.g., teachers, administrators) positioned parents as not
having competence in mathematics and were therefore treated as less than expert
in their children’s learning. The DBR tested this premise through developing and
iterating
case study parents changing sénse o
sive iterations of the workshops.

in a series of workshops (desfcribed below) ﬁnd docugqenting in a selected
epistemic authority and agency over succes-
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Rather than seeking to make a product that could scale, the design team sought
to engage parents as co-designers and to develop knowledge of potentially replicable
processes for co-design. The assumption that parents could be equal partners in
design came from the researchers’ commitment to a competence-based view of par-
ents (Goldman, 2006). With that, PRIMES included four teams in a design consor-
tium coordinated by researchers from Stanford University, each composed of par-
ents, educators, and researchers. Two teams were based in school districts, and two
were based in community organizations. Based on their experience of participatory
design with parents, the researchers concluded that “ ‘open-ended social innova-

tions’ 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).

Supports for Usability

Over the course of the partnership, the PRIMES project produced a number of
resources that parents helped design and that were offered to parents outside the
project sphere. A total of nine different workshops were created and delivered to

PHURRRYBS RteRtdR e TaRsee s s e A AR SRR SO
the 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-
let detailing strategies parents could use to approach the school around aspects
of school math during the middle school years. This booklet included topics from
expectations around homework, to decisions about when to take algebra, to how
to approach teacher conferences, and how to turn everyday math problem-solving
opportunities into family math engagements.

According to the project’s final report to the National Science Foundation, the
workshops reached a total of 168 parentsin three different locations: the San Francisco
Bay Area, New York City, and rural Michigan. The San Francisco Unified School Dis-
trict 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 60,000
people. A total of 14 PBS and other educational stations additionally aired the feed.

Iteration within the Project

In the initial workshops with parents, researchers retained their position as experts—
inadvertently supported by parents themselves—resulting in a significant early fail-
ure. According to Booker and Goldman (2016), the initial “workshop, and the kind
of math problem solving accomplished, felt a lot like school, and as such, it repro-
duced the systemic rift we were seeking to repait” (p. 227). To address this issue,

the team decided it Wouldkb more effective to reposijtion the teacher as g learner
and to build the next wor sﬁop atound an open}énciec(l) planter Pox Luﬂgmg proj-

ect. This iteration proved more effective in some ways—the debrief conversation
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engaged parents more. But, the teacher still functioned as the owner of knowledge,
and teachers struggled to position families’ cultures and personal experiences as
valuable. It was not until a parent, who was active as a partner in co-design, became
a facilitator that the dynamic shifted, with the parent proposing different kinds of
activities that involved a design activity where doing mathematics was required but
was also in the background to a greater degree. Importantly, the failures from each
of these workshop iterations supported the team so they could better understand
the nature of the math rift. Ultimately, the team synthesized their learning into
four design principles: sustained open dialogue, learner authority/positioning, col-
laborative data analysis, muting individual and cultural deficit.

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

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 emerged
oSt SPee AR Rrg ISl ¥ a0 sl fwehich Das st dns o
different types of critiques could also be used as considerations for design research—
ers when planning and carrying out DBR.

Attending to Methodological Rigor

DBR has been subject to various methodological critiques, and design researchers
should care about the methodological rigor of their studies. For us, two criticisms
rise to the top. First, since design researchers conduct their experiments in complex
settings with a multitude of uncontrolled variables, some have argued that it is
difficult for design researchers to meet scientifically rigorous standards for making
reliable and valid claims (Kelly, 2004; Shavelson et al., 2003). Second, since design
studies can produce huge amounts of data, some have pointed out that design
researchers can easily cherry-pick results (Brown, 1992; Derry et al., 2010).

Making scientifically rigorous claims in DBR is different from doing so in
other interventionist or descriptive approaches to research, but it is not impossible.
First, 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 or
static methodology. Some approaches have what can be distinguished as a shared
argumentative grammar (Kelly, 2004), such as experiments, where there are common
understandings (a grammar) for evaluating studies based on whether threats to
validity have been addressed adequately through random assignment. But, design
researche fri)fo ow different tative grammars ( B 1, 2004) Ik: %aw ona
variety o experimenta And observational methods Rather than beginning
with a shared argumentative grammar then, DBR arguments lead with substantive



DBR in Educational Settings 15

theoretical 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
is most worth learning, which themselves may become objects of critique and argu-
ment (Penuel & Shepard, 2016).

Conjecture 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 conjecture
map, design researchers articulate their ideas about how particular designs will sup-
port 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 up
designs as intended by considering how learners embody designs via their tools
and materials, prescribed roles for teachers and learners in the setting, and discur-
sive practices (Sandoval, 2014). How learners interact with designs mediates their
learning processes. Considering what we might see in these observable interactions
between 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 take
up designs (and thus articulate evidence for design successes and failures). Finally,
design researchers consider how these mediating processes are intended to pro-
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ideas about how both mediating processes of learning and embodiment of designs
contribute to the kinds of change we are trying to make through our interventions
helps us do a better job of evaluating how our designs function, and how those func-
tions support particular kinds of learning (Sandoval, 2014, p. 25).

Supporting the Agency of Participants in Research

As we've emphasized, one of the crosscutting features of DBR is an attention to
usability. Many design researchers believe that to create useful designs, their meth-
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 in
design, as well as in the form agency takes in the process (Ormel, Roblin, McKenney,
Voogt, & Pieters, 2012). In some instances, the agency of participants can extend to
the DBR process itself (Severance, Penuel, Sumner, & Leary, 2016). Factors such as
time, interest, and what is at stake all shape what level of agency participants have
in design; determining roles and agency in design is often an ongoing (re)negotia-
tion within teams (Penuel, Coburn, & Gallagher, 2013).

A number of scholars have pointed specifically to the question of Who designs?
(Booker & Goldman, 2016; Engestrém, 2011; Philip, Bang, & Jackson, 2018). Rais-
ing 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 teams
{(a)is  ques iorﬁ %bout the racial composition of t}&eié teams, and the{r preparedness

gn 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 is
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an important consideration, as is the creation of structures for answerability (Patel,
2015) to those groups.

When different groups are at the table in co-design, inevitably questions arise
as to participation for what? (Ormel et al., 2012). There are multiple motivations for
engaging in design, as reviewed above, and these can sometimes come into conflict.
Leal (2007) highlights how the co-optation of participation by institutions like the
World Bank have made participation a buzzword. Participation must be structured
in 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-
taneously enable some forms of action (and actors’ agency) while inhibiting other
forms of action (and actors’ agency) (Golob & Giles, 2013).

Promoting Socioecological and Racial Justice

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 de
Royston, Nasir, and Kirshner (2016) write that DBR, with its future orientation and
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of context” (p. 3), but that explicitly treating race and power in designs is currently
lacking and is “critical for DBR to fulfill its potential to contribute towards equity and
realize its potential as a democratizing methodology that can intervene in educational
practice” (p. 4). Missing particularly are treatments of how “race and power medi-
ate researcher-researched relationships within DBR projects” (p. 4). Khalil and Kier
(2017) offer an emerging antiracist methodological approach for integrating critical
race 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-
est convergence, critiquing liberalism, and privileging counternarratives in DBR.

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 living
beings beyond the human is an important justice project (Bang et al., 2016; Tuck &
Yang, 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 to
eliminate carceral thinking, which emphasizes policing and control over thriving and
liberation, from our social institutions (Agid, 2018). As an aid to these projects, a
lens of critical historicity, that is, attention to the history of relations among institu-
tions, communities, and with the land, can be beneficial (Bang et al., 2016).

Toward a Critical Pragmatism in DBR

In 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 are



DBR in Educational Settings 17

deeply pragmatic in their approaches to developing and testing interventions with
the potential to promote more equitable outcomes for students. DBR teams seek
to change or transform practice through organizing and supporting new forms of
learning. Whether cast as a form of use-inspired research (Stokes, 1997) or as a means
of supporting “expansive notions of learning and mediated praxis fundamental to a
transformative education for students from nondominant communities” (Gutiérrez
& Vossoughi, 2010, p. 101), pragmatism suffuses DBR.

As 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-
tism to the fore: the idea that education should prepare young people for participa-
tion in a democratic society. What kind of democracy, though, should DBR help
prepare young people to join? DBR always makes bets on claims that a certain form
of learning will bring young people into a particular future (Penuel & O’Connor,
2010); we would be wise to remain conscious of what those futures should be.

Emerging developments within the field point to the need for a more critical
pragmatist (Feinberg, 2015) stance, that is, one that attends to both history and
power. A critical pragmatism is a pragmatism “with teeth” that engages with conflict
fr?dmgggtllltslrgctggdﬁ%%l d%ege ) p. 798) and with que Citlons of race (Eldridge, 2004),

, pments toward social design experiments asa form of
DBR that engages systems of power directly, and that embraces a critical-historical
perspective on systems, strike us as a promising direction (Gutiérrez & Jurow, 2016).

Emerging developments also point toward the need to develop new strategies
for structuring co-participation in the context of a profoundly inequitable society,
to promote ideals of engagement within a multiracial democracy. Here, promising
developments include those being explored within the Family Leadership Design
Collaborative (2017), where teams of researchers, families, and communities have
been exploring ways to structure participation to amplify the voices of those who
rarely have decision-making power in conversations about how to improve edu-
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ars, and community members can learn together in the context of change efforts
(Ghiso, Campano, Scheab, Asaah, & Rusoja, 2019).

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 this
way. 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 in
schools and communities.
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CHAPTER 2

Addressing Publication Challenges
in Design-Based Research

Margret A. Hjalmarson, Allison Ward Parsons,
Seth A. Parsons, and Amy C. Hutchison

The beginning of design-based research (DBR) is often credited to Ann Brown’s
1992 paper about design experiments. Brown suggested a movement to classroom-
based research in order to understand how designs for teaching and learning work
in practice within the context. Other authors continued the discussion of DBR for
studying learning interventions and developing theory in context (Collins, 1992;
Collins, Joseph, & Bielaczyc, 2004; Gravemeijer, 1994). However, a special issue
of Educational Researcher in 2003 and a special issue of The Journal of the Learning
Sciences in 2004 marked increased visibility of DBR in education and researchers
in multiple disciplines. A challenge at that time introduced by Kelly’s (2004) paper
captures the central question in the title: But is it methodological? Early papers on
the topic explored the argumentative grammar (Kelly, 2004, 2006) and underlying
epistemological perspective about DBR (Collins, 1992; Collins et al., 2004; Grave-
meijer, 1994). A reframing of the research enterprise from a design-based (or design-
focused, perhaps) perspective leads to reframing sources of evidence and the nature
of the claims that might be made in DBR projects.

As design-based methods expanded, there was also an emergence of descriptors
of this methodology (e.g., design experiments, DBR, design-based implementation
research, formative experiment). Central to all of the methodological descriptors
was the notion of design as a process and the source of evidence for the researcher.
While design experiments originated in classrooms, DBR has since expanded to

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

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

2015). Participatory design research was the focus of a special issue of Cognition &
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Instruction (Bang & Vossoughi, 2016). This expansion of terminology and framing is
not unusual for a new approach to research; however, it can impede comprehensive
understanding in the field, thereby slowing advancement. This expansion of use
from classrooms to school systems and beyond demonstrates the power and appli-
cability of this approach to study enhancement in understanding and outcomes.

In this chapter, we explore how the epistemological framing of research from a
design-based perspective shapes publication and distribution of findings, outcomes,
and 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,
we present possible implications and suggestions for publishing, promotion guide-
lines, 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 studies
and dissertations (see Chapter 14).

What Are the Methodological Affordances of DBR?

ha this section, we will not provide an extensive reav&ew of DBR,.its rincigles, and
educational implications. Chapter 1 effectively addresses the theo?y and genesis

of DBR. We will briefly situate the methodological affordances of DBR and their
benefits for educational settings. There are many reasons that researchers choose
DBR methods to investigate educational problems and innovations. DBR methods
afford researchers unique opportunities to understand how, when, and why educa-
tional innovations work in practice (Penuel, Fishman, Cheng, & Sabelli, 2011). For
researchers interested in understanding if and how innovations may work beyond a
single context, DBR is a beneficial approach. Some of the key benefits of DBR are
outlined in this section.

A fundamental affordance of DBR is that it enables researchers to iteratively
and flexibly refine an educational intervention to meet a contextually sensitive
goal. Although DBR is flexible, it is also highly systematic. Researchers using this
approach 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-
cational intervention. Researchers then use that goal as a continual reference point
for collecting and analyzing data and determining the need for refinements to the
intervention (Reinking & Bradley, 2008). This flexibility differs from other meth-
odologies that require strict adherence to an intervention, regardless of whether it
is working in a way that aligns with a desired outcome. Rather, with DBR research,
researchers iteratively analyze data, often in cycles or predetermined periods of
time, 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-

tion that works, but also ensures that researchers understand how and why it works

(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003).
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A 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). This
situated 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 intended
recipients. By situating the research in real-world settings and applying quantitative
and/or qualitative methods, researchers can better understand how the intervention
works in classroom settings and can iteratively modify it within that setting until the
predetermined intervention goal is met. Ecological validity—the degree to which
outcomes of a study are predictive of outcomes in real-world settings (Schmuckler,
2001)—has long been an important concern among the research community (e.g.,
Orne & Holland, 1968), particularly because ecological validity decreases as the
controlled conditions of a research setting increase. Design research accounts for
the importance of ecological validity by enabling researchers to ensure that the
intervention can be effectively applied in real-world contexts.

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

A R SR RS RTS8 S AR Bl SR eranbr rescuteh ught
include district or school-based leaders as part of the research team to test models
for change (e.g., Cobb & Jackson, 2011; Penuel & Fishman, 2012). Variations such
as participatory design research engage community members throughout the entire
endeavor (Bang & Vossoughi, 2016). This approach often enables researchers to
produce findings that are more useful to teachers or practitioners to whom the find-
ings would be most applicable.

One tactic used in DBR is to determine the factors that both enhance and
inhibit progress toward the desired outcomes of an intervention. By systematically
and continuously examining these factors to make refinements to an intervention,
researchers 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 is
required by an experimental design, DBR allows researchers and practitioners to
adjust implementation to magnify the enhancing features of an intervention while
reducing or eliminating the features that inhibit progress toward the desired out-
comes. Gravemeijer and Cobb (2006) recommend planning the DBR interven-
tion in a series of interconnected data collection and analysis cycles in order to
ensure that factors that impact the intervention are noted, analyzed, and adapted if
needed to improve the design or working theory supporting the design conjectures.
Cycles 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, and
in turn a series of microcycles may be further examined in a macrocycle to gain

overall perspective of a complete DBR exi)eriment Gravemeijer & Cobb, 2006).
Reinking and Bradley (2008) suggest that larger DBR studies may need additional



26 UNDERSTANDING DBR

cycle designations, noting that a single classroom may create a microcycle for data
collection and analysis, followed by macrocycles looking across classrooms within a
study. By establishing a clear framework of data collection and analysis cycles, DBR
researchers can nimbly adjust a design that is not working as planned, noting the
contextual or design factors that inhibited progress. In other cases, researchers may
notice an unintended enhancing factor that they want to keep close tabs on in order

to understand how it is positively influencing the outcome. The cyclical framework
should be included in the intervention description of the method section.

Current State of Publications of DBR

The central goal of this chapter is to understand how DBR should and could be
viewed by the research community, by editors, and by publishers. We recognize that
peer 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 ensuring
that the journal or conference audience will clearly understand the final piece. We

se the term reader to describe.the revie editors, publishers,,and ultimatel
the intended audience. Saltent features of DBR should be included n pu%)thcatmﬁlé
in 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 from
the perspective of the researcher and writer but from the perspective of the reader.

Publication Rate of DBR and Presence in High-Tier Journals

Because DBR is a relatively new methodology (Easterday, Rees Lewis, & Gerber,
2014) 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
about the methodology used. This diverse understanding influences how reviewers
and editors respond to and evaluate DBR studies. Nevertheless, DBR studies are
published in different journals at varying rates. Therefore, researchers using DBR
need to be intentional and strategic in selecting an outlet for their work—more so
than they have traditionally been because unlike researchers using quantitative
and qualitative methods, DBR researchers face a real chance that journal editorial
review boards may not have a DBR methodological expert to review the study. As a
result, the work of DBR researchers is often evaluated by reviewers who do not fully
understand the methodology.

In order to explore the publication rate of DBR, we used two strategies. First,
we used an existing dataset (Parsons, Gallagher, & the George Mason University
Content Analysis Team, 2016; Parsons, Gallagher, Leggett, Ives, & Lague, 2020) to

explore the frequency of DBR in 15 literacy journals from 2007 to 2016. We chose
to examine data from this project because it included articles across a 10-year time
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period; because it is a large dataset (4,305 articles); and because it pulls publications
from a wide range of literacy journals, many that would be identified as top-tier
journals in education research broadly, such as Reading Research Quarterly, Scientific
Studies of Reading, Elementary School Journal, and Journal of Literacy Research.

Second, we explored the methodologies used in current volumes (i.e., 2019 and
2020) 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 is
currently received and represented in the educational journals that are most “presti-
gious” in our field. Such information provides a touchpoint for future understanding
of the development and use of DBR in the field. To identify the 10 journals with the
highest impact factors, we consulted two journal-ranking databases: Journal Cita-
tions Reports (2018) and SCImago (2018). In the Educational Research categories,
we listed the 30 journals with the highest impact factors from each database. Next,
we removed journals focused on reviews of research. Then, we cross-checked the
lists 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., the
highest impact factor would be ranked number 1). We examined the methods of
cacl ggéfégublished in each publication to see how many studies used DBR as the

The previous analysis of journals that publish literacy research included the
journals presented in Table 2.1. In the 4,305 articles analyzed in this study, 21 used
DBR. Researchers adhered to the following rules for coding research designs in this
dataset: the research design needed to be explicitly stated in the article. “Where
a research design was not explicitly stated, coders classified the study as general
qualitative (referred to as qualitative throughout), general quantitative (referred to
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.
Nevertheless, it is clear that DBR was not a common research design in the 4,305
articles coded in this research.

The journals that emerged through our process of identifying the educational
research journals with the highest impact factors resulted in the analysis of the
journals presented in Table 2.2. In the 149 articles reviewed in the two most recent
issues of the high-impact-factor journals, seven used DBR.

There are a few possible reasons for low publication rates in the high-impact-
factor journals. It may be the situated, context-based nature of DBR such that the
work is often grounded in a specific content area (e.g., literacy, mathematics, engi-
neering) and thus less likely to address topics of general interest for some jour-
nals, or authors may seek out discipline-based journals for publishing DBR findings.
Some journals may publish more about the theoretical perspective (e.g., Educational
Researcher) than studies themselves as guidance to the field. As we argue in the

next section, it may be that some editors ot reviewers are unfamiliar with DBR and,
therefore, are more likely to offer unfavorable ratings and recommendations.
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TABLE 2.1. Journals in the Analysis of Literacy Publications

Journal Journal Citation Reports SCImago
Elementary School Journal 1.140 1.269
English Journal N/A N/A
Language Anrts N/A N/A
Literacy Research and Instruction N/A 0.800
Journal of Adolescent and Adult Literacy 1.250 0.737
Journal of Educational Psychology 5.178 3.459
Journal of Literacy Research 1.886 1.385
Journal of Research in Reading 1.323 0.894
Reading Psychology N/A 0.530
Reading Research Quarterly 2.696 2.064
The Reading Teacher 1.168 0.609
Reading and Writing Quarterly 0.934 0.530
Research in the Teaching of English 1.675 1.621
Reading and Writing 1.942 1.462
Scientific Studies of Reading 2.470 2.101

TABLE 2.2. Journals with High Impact Factors

Journal Journal Citation Reports SCImago
Internet and Higher Education 5.284 3.307
Educational Researcher 3.386 3.621
Sociology of Education 3.146 4.334
Aot il Koseanch Toramal ™ 3178 3%
Journal of Teacher Education 3.263 3.009
Journal of Engineering Education 3.244 3.032
Journal of the Learning Sciences 3.545 2.752
Computers and Education 5.627 2.323

Learning and Instruction 3917 2.494
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Reviewing DBR and DBR under Review

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 and
study on DBR, What distinguishes a DBR project from other types of research? First
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)? The
design of a learning environment in a science museum? What is being designed,
why, and for what purpose? Using the term design as a noun to describe the study-
created product or tool that will effectively address the goal of the research is a shift
for many readers, who are accustomed to viewing design as a verb that describes
the 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. For
example, if the study goal is to better teach vocabulary to students, the design is the
multimodal instructional approach that was created, tested, and refined during the
intervention (see Parsons & Bryant, 2016).

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

tyres, %ﬁ\g %gial (Zg04b20ﬁ4) characterizes this as starting with a setlof corgectureé

gn that both support iterations and revisiofis but are also quéstione
throughout the project. The researchers must collect and analyze data to determine
if 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 of
design research projects (Anderson & Shattuck, 2012; Gravemeijer & Cobb, 2006;
Sandoval, 2004). Guiding principles should inform the design but also need to be
interrogated themselves since a product of the research endeavor can be the design
principles themselves. Testing, investigating, and documenting how the conjectures
or principles play out in practice through the design and implementation process
are the focus of gathering evidence.

A 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-
sion making on the part of the research team that supported design, implementa-
tion, and revision of what was being designed. This documentation of process (and
related design decisions) should include how evidence was used to make decisions
about 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-
ing? For example, in developing curriculum, are the researchers gathering artifacts
of student work to support revision?! Authors should distinguish between micro and
macro levels of iteration and modifications (e.g., Reinking & Bradley, 2008).

The focus on design process is a key distinction between DBR and other types
of education research. An overarching goal of DBR is to share the inner workings of

the research project, thereby making the implicit elements visible or explicit to the
reader. The researcher must describe the underlying work within an intervention in
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order to explain how and why the design product iteratively evolved to address the
research goal. To use learning environments as an example of a product, DBR doc-
uments not only what happened in the implementation but also the underpinnings
of the design of the learning environment (e.g., Gravemeijer & van Eerde, 2009).
This supports the understanding of specific curriculum materials and additionally
how those materials were developed to inform future design. Tasks for students and
teachers should be culturally relevant and meaningful. Therefore, tasks do not exist
in a vacuum, but rather are likely to be revised or adjusted over time. DBR provides
principles that undergird the curriculum design such as culturally relevant contexts
to support the curriculum, which allow tasks to shift in context but still be assessed.
Since the conjectures or principles are tested and revised over time, the project can
create sharable resources and tools as well as guidelines to support the development
and adaptation of resources.

Critiques of DBR and Recommendations for Publications

This journal doesn’t publish action research.

More clarity in the methodology is needed.

Your organization of the design-based research work into the phases identified
by Gravemeijer and Cobb is useful; however, I'm not sure how these sections
fit into the methods section.

You have a section on inhibiting factors, but that doesn’t match a research
question.

While more researchers are using DBR, it remains misunderstood in educational
research settings. The comments above are representative of those received by us in
the 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 more
explicitly than researchers using, for example, experimental design or case study.
Simply 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. This
explication is particularly relevant if the target journal has not published DBR
previously. Researchers seeking publication are regularly advised to review recent
issues 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 above
section. In this manner, researchers can explore which methods are more frequently
published 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 critiques
of DBR and present corresponding recommendations to resolve the issues, thereby
enhancing publication chances. In publishing, as in sports, often the best defense
is a good offense!
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Critique: DBR Isn’t Methodological

In the early days of DBR, the question of whether it was methodological was raised.
Kelly (2004) published a paper titled “Yes, But Is It Methodological?” More recently,
Bakker (2018) questioned whether DBR is a method or methodology. Sandoval
(2014) explains that DBR may not be a methodology as Kelly (2004) notes, because
éhere s no ide tgmbl set of clear-cut meth ds for DBR, but design re earchers have

emonstrated that they can use many methods to effective y enact es1gns in spe-
cific learning environments in order to pair outcomes with intervention (p. 20).
Anderson and Shattuck (2012) explain that DBR “is largely agnostic when it comes
to epistemological challenges to the choice of methodologies used” (p. 17) and is
pragmatically oriented, meaning that researchers often employ mixed methods in
DBR studies. Many researchers emphasize the idea that DBR frames research not in
terms 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-
ological 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 also

abO‘BMIWQ@%’)‘edﬁlé’&Bé@DQS?M&@%iﬂﬁ%e%ﬁ%hé%f:based researchers may

“cherry-pick” findings and conclusions that suit their predetermined goals. In a
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,
what is learned in the local context that can inform work in other contexts? To
address these concerns, design-based researchers need to examine and carefully
explain how they have warranted their conclusions and findings. In addition, DBR
also 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 learning
experiences that can be situated elsewhere (e.g., Hira & Hynes, 2019).

Recommendation: Explain Methods—But Methods Section Is Long

DBR has hopefully moved beyond earlier questions about whether it was method-
ological or empirical. Significant studies exist in both larger-scale (e.g., Cobb &
Jackson, 2012; Ketelhut, Nelson, Clatke, & Dede, 2010; Penuel & Fishman, 2012)
and smaller-scale work (e.g., Newstetter, 2005; Strobel, Jonassen, & Jonas, 2008)
that contribute to the development of educational theory and findings for educa-
tional 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 journal
article format.

Methodology sections for a DBR project are complex and therefore lengthy
because DBR is by nature interventionist while also studying intervention. This
means that DBR researchers must explain the intervention itself and how the
accompanying investigation unfolded. In this manner, DBR researchers address not
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only “if” something worked, as in an experimental design, but “how” it worked in
the research context. Cherry-picking claims (see Bakker, 2018) may be warded off
by details that describe when and where the design elicits learning, and the nature
of that learning.

Reinking and Bradley (2008) describe the importance of a clear intervention
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 how
data are collected, and when cycles of iterative analysis occurred to determine how
well the design met the study’s pedagogical goal, informing the need (or not) for
design modifications. Most DBR interventions are set within complex contexts
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 key
design products or study-developed data collection tools such as questionnaires or
response prompts also add important detail in a reader-friendly format. By using fig-
ures and other graphics to show their thinking to reviewers, authors can maximize
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-

ries for, supplemental materiillls’ Many DBR projects boast 7 Weglth of collect
ata, and online supplements that connect design process and product can provide
readers and reviewers with important details to deeply understand the study.

We have found it useful to carefully describe the methodology with relevant
citations to support the DBR framework and cyclical data collection and analysis.
Offering a clear description of the study design, along with explicit treatment of
design choices, iterative data collection and analysis, plus enhancing and inhibiting
factors that informed design adaptations is critical. Without a clear description of
those elements that are unique to DBR, it is impossible for reviewers and editors
to truly understand the research presented in the manuscript. And, a confusing
methodology often leads to a rejected submission.

Critique: Everything Is Local, So What Generalizes to Other Research?

A defining feature of DBR is that it is deeply embedded in the study context. How-
ever, that embeddedness also raises questions about what aspects of the DBR study
can be generalized and what theory is being built. Anderson and Shattuck (2012,
p. 22) note that DBR produces rich contextual description, implementation detail,
development and design processes, and design principles that emerged as the proj-
ect evolved, which should result in clear pictures of specific local intervention that
researchers can then adapt in their own settings.

In 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, which
raises further questions of generalizability (e.g., Barab & Squire, 2004). Other
researchers acknowledge this critique and note that qualitative researchers are
long 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;
Onwuegbuzie & Leech, 2007). Anderson and Shattuck go on to explain that the
“insider knowledge” of the DBR researcher engaged in a project can simultaneously
add to and detract from study validity, declaring that a solid understanding of the
difference between objectivity and bias, and the willingness to carefully tread that
line define quality DBR (p. 18). Connected to validity, arguments can be made that
because the findings, principles, and products are grounded in and guided by the
local setting, they have greater validity. As with methodology, the DBR products
should be described clearly to ensure broad understanding of what kinds of claims
are being made and what outcomes may be generalizable to other settings.

Recommendation: Explain Theory Used and Theory Developed

While all methods should be consistently examined and interrogated for rigor and
quality assurance, many of the earlier critiques of DBR appear to be somewhat
ameliorated by later design research from the same authors. For example, compare
Dede’s (2004) early stance that DBR lacks methodological rigor with his later par-

R Ao R e posa b iy i eviemers and ‘publiahrs SF TG
studies were less focused on describing theory and conjectures that grounded and
evolved during their study process, and were more focused on describing “what
works” as a result of an intervention since the experimental/postpositivist lens was
highly valued in the 2000s as randomized controlled trials (RCTs) were consid-
ered 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 shifting
to more explanatory detail, particularly in the rationale and intervention descrip-
tion, especially conjectures and working theories to inform design choices, would
help address much of this. Sandoval (2014) called out previous researchers for not
explaining enough of their approach or design components, decisions, and work-
ing theory for design choices, noting that conjecture mapping may make design
relationships concrete. Since conjecture mapping is gaining visibility, we note that
older DBR publications are unlikely to include such elements. As such, authors may
increase their chances of achieving publication by finding recent published work
on which to model their own manuscripts, clearly noting the connections between
their working theories, or conjectures, and connected design decisions.

Theoretical 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-
holders, situated in the setting) and driven to produce and respond to theory that
transcends the local context. Design conjectures and principles should be grounded
in 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 &
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 theory
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development that may go beyond the local setting and is transportable to other
settings, thereby developing grounded theory (e.g., Glaser & Strauss, 1965). So,
a design-based researcher needs to explain how theory was used throughout the
study, 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 aids
reader understanding and further reveals the implicit decisions and elements within
the study.

For publishing, then, it makes sense that authors should include explicit details
to support initial design decisions for the intervention. To illustrate their thinking
while saving text space, authors may consider including figures that depict their
conjecture mapping. They should then explain how designs are embodied through-
out the intervention. In that way, readers can better visualize the research and
connect the data-supported outcomes to iterative design evolution, finishing with a
well-justified working theory that can then be considered in other contexts.

Critique: Everything Is Changing and Nothing Seems Fixed

As discuise_d preyiously, a feature of DBR is imglementin%hcyales, of data collec-
tion, analysis, and revisions in order to analyze changes to the design as resources

and tools might be operationalized in different settings. Readers accustomed to an
experimental or post-positivist lens may wonder what elements are fixed in the set-
ting, and what is being tested or examined. Or, if everything is open to revision,
then what is known at the end of the study? Furthermore, reviewers might question
the interventionist role of the researcher/designer in the context and wonder about
influence on the results and conclusions. When the researcher is both changing
the system and studying the system, it raises a conundrum identified by Phillips
and 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,
and does it become predictive given that he or she is also the designer?”

Recommendation: Explain Cycles, Phases, or Strands Clearly

A second challenge for publication is that a paper may be focused on one phase of
the study, but researchers may need to describe other phases to explain their design
decisions for the current phase. When this occurs, researchers must describe the
underlying or implicit work within an intervention, making their design processes
visible to the reader to explain how and why the design product iteratively evolved
to address the research goal. The phases or strands of the study may interact in
complex ways (e.g., teacher PD interacts with student-level data that interact with
school-level interventions). These interactions and overlaps add length along with
crucial detail. It also becomes challenging to determine the appropriate level of
context to include for a particular paper. Separation of intervention and design
framework 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 study
described within the paper is so that reviewers know what to read for and how to
consider the overall implications. Reviewers accustomed to experimental research
reports may expect a direct, linear description of variable manipulation leading to
an outcome, but DBR requires more nuanced discussion of how the study unfolded
as a result of the design testing and revision process.

Since a characteristic of DBR is iteration and cyclic development of resources,
authors must clearly explain design decisions from cycle to cycle. Authors also need
to justify changes that are likely to occur from cycle to cycle with evidence from the
data. The changes may also be grounded in the local context but must be explained
and justified in order to have a coherent analysis. The variation in the implementa-
tion cycles may also be a source of learning and implications as the design improves
over time and leads to greater understanding. This is a challenge for reviewers who
want 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).

In 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 just
the right amoynt to not be overwhelming, but to clearly explain the phase being
explorecf. Slmilar Y, rescarchers mlgﬁt opt to focus on one aspect OP the study in a
given manuscript. For example, a large design-based study exploring teacher PD
through a dual approach of classroom interventions with students and district-level
work may be best separated into more than one paper. The focus of one paper might
be the teachers’ learning and development even though the larger project included
school-based leaders, students, and district leadership. Other papers may focus on
the 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 that
explain the design process, phases of the study, or guiding framework. A sample
DBR framework from a yet-unpublished, yearlong literacy professional learning
project is shown in Figure 2.1.

Advice to Authors Writing about DBR

Design-based researchers should consider that while the use of DBR is increasing,
they 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 facilitate
the review process. First, suggest reviewers when submitting a paper. Some journals
have a specific section for suggesting reviewers when submitting. Another place to
make suggestions is within the reference list. Including a robust list of references
corresponding to both the methodology and related DBR studies provides journal
editors with another source to seek reviewers.

As a publishing strategy, design-based researchers may need to think about
dividing a large project into multiple, related papers for different outlets that may
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provide additional information too extensive for one paper (e.g., the MIST Project,
https://peabody.vanderbilt.edu/departments/tl/teaching _and_learning research/mist).
The 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 resources
developed in a project, including items for practitioners, research tools, and report-

ing papers as a collection, can help other researchers identify the impact of the

project and find resources for different aspects of the work.
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As a research methodology that is grounded on research collaborations with
practitioners, research teams should consider greater inclusion of practitioners in
publications and presentations as writing collaborators. In addition, DBR teams
should also consider outlets beyond the research community for publications that
appeal to teachers, district leaders, community leaders, and other stakeholders in
search of findings or sharable resources that can support learning needs within their
communities. As practitioners should be closely involved in the project, resources
developed by the project should be useful beyond the research community of tradi-
tional journal articles and presentations for researchers.

Returning to the above recommendation of thoroughly understanding the
journal 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, it
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 the
articles cited and the option of inviting authors of the cited research to review your
manuscript. A reviewer with greater experience with DBR offers the work a more
robust and sound review. Matching reviewers with manuscripts can be challenging,

and a key e&e ent for a th ughtfal review is tfo P ir reviewers with methodologies
and methods that they understand and %hope ully) use in their own work.

Visions for Publishing, Promotion, and Tenure

In this section, we offer recommendations for the field of education research to help
promote the affordances of DBR.

Promotion and Tenure

Promotion and tenure guidelines in colleges of education may privilege publications
such as peer-reviewed journal articles that may not be the best outlet for reporting
on DBR studies. We have suggested other formats (e.g., online resources, books)
that are also high-quality, impactful products that should be counted as scholarly
contributions toward tenure and promotion. DBR may also result in the creation
of curriculum, assessments, technology, or other resources that could be included
as scholarly products. Early career design-based researchers should not be ham-
pered by narrow tenure guidelines in determining appropriate methodologies and
approaches 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-
ating the disconnect with work that engages stakeholders, the community, and
schools 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,
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-
lines (and the perceptions of education researchers, even if not explicitly stated)
may privilege solo-authored works or first-author works in tenure cases. While we
recognize that scholars should identify a clear trajectory in their work, we also chal-
lenge the field to consider team-based work and jointly authored publications as
essential to creating impact on the field and findings that are relevant to the groups
we intend to impact as a field. This includes involving research stakeholders such as
participants and practitioners (e.g., teachers, school leaders) as coauthors. This kind
of team-based work can be time-consuming and challenging, and the contributions
of the team should be honored through shared publications and the recognition
that impactful work takes a team. Given the collective value our field places on col-
laborative learning, we should also value collaborative scholarship.

Promotion guidelines will also sometimes reward impact and influence within
a field of education. Evaluators will look for leading publications within the field.
As a naturally interdisciplinary endeavor, DBR projects could result in publications
across multiple fields within education. Researchers should be rewarded for this
kind of cross-disciplinary work that has implications for different aspects of educa-
tion, Early career researchers should be supported for work not only in their own

1sc1pll:ines but also across §1sc11§}lmes. & Tetommend that ear y caréer researchers
who have the opportunity to suggest external reviewers for tenure and promotion
dossiers take the time to explore the various methodologies of experts in their cho-
sen research area, much as we suggested above that authors analyze journals for
previously published DBR studies. If a well-regarded peer also publishes DBR, it may
be a wise choice to add that peer to a list of potential external reviewers.

Journals and Conference Proceedings

Given the challenges in describing DBR in sufficient detail in journal publications
and conference proceedings, we challenge journal editors, authors, and publishers
to consider how supplementary material might be used to provide more information
for readers. Publishing tools and resources for data gathering as online supplemen-
tary materials would support the community and be another type of product gener-
ated from DBR. However, current publishing formats do not regularly support their
inclusion. Authors could also consider Web-based formats for providing collections
of resources from their DBR studies. These can include tools and resources (e.g.,
interview protocols, observation instruments) and collections of publications.

A second challenge for design-based researchers can be the content bound-
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 or
proposal with a venue can be challenging for DBR that may focus simultaneously
on teaching and learning, curriculum and professional development, literacy and
computational thinking. So, are there articles that design-based researchers would
like to publish that do not fit within current journal boundaries? For example, there
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are a large number of journals focused on mathematics or science education, but a
smaller number that focus on both disciplines.

Book Publishing

We also suggest that book publishing may be another format for creating collections
of articles about a DBR project. DBR projects also often have teams of investiga-
tors, teachers, school leaders, and other players. A book or monograph can provide
opportunities for inclusion of multiple different perspectives on the project. Fur-
thermore, a book can fully depict the design details and sample artifacts, offering
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 a
reference for authors to point to when writing journal articles for information about
the design-based study in its entirety, such as the MIST Project (Cobb, Jackson,
Henrick, & Smith, 2018).

Conclusion and Discussion

Although DBR may have transcended the initial challenges it faced regarding qual-
ity and methodological acceptance, there are still a limited number of publications
about 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.
However, room for improvement exists. A further analysis that explores variation
among disciplines in education would also likely reveal different patterns of adop-
tion of DBR methodologies over time.

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, and
impact of practice on research, we see DBR as an exciting avenue for the distribu-
tion of information and publication opportunities that can reach multiple audiences
who may be influenced by our work. DBR offers unique insight into the implicit
elements of research that often are left unspoken, and therefore invites readers and
researchers alike to know why and how a project evolved and what design products
can be applied or adapted for use in other contexts. The underlying issue that each
research team (and editorial review team) must address is which design phases and
details to include to provide adequate detail without overwhelming the reader. It is
very easy to include too much detail in a given publication, since details influence
design decisions.

As a field, we need to continue to explore different mechanisms for sharing the
design outcomes and resources produced by this type of work. Book-length reports
that include the multiple voices and perspectives of the stakeholders involved in a
project, and online repositories that researchers can reference when sharing their
work in peer-reviewed, but page-limited journals, are two viable options. Both
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options offer a deeper exploration of project nuance and further invite explicit
understanding of the various design decisions made throughout the project.

Finally, 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, research
that is grounded in problems of practice, context-driven, and collaborative has
great potential to effectively and positively impact education. DBR paradigms were
founded on those very tenets. We stress that early-career researchers who are drawn
to 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 while
also achieving their professional goals.!
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CHAPTER 3

Combining Curriculum and Teacher
Development through Design Research

Jan van den Akker and Nienke Nieveen

The focus of this chapter is the roles of gea.chers, and the way they interact with
designers/developers and researchers, in design research for cutriculum challenges.

Such collaborative approaches are relevant as they increase chances on multiple
valuable goals: (1) the professional development (PD) of teachers, (2) the develop-
ment of high-quality curriculum products, and (3) the knowledge growth concern-
ing curriculum design. In order to explain and justify this claim, we first present our
notion of curricular design research, within the broader concept of design research.
Then, we explain our understanding of curriculum and curriculum development,
arguing how the success of curriculum development, in view of its design complex-
ity and required teacher learning, can benefit from curricular design research. Next,
we clarify such an approach with findings from an illustrative study on teacher
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Introducing Curricular Design Research

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 tasks
(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-
ings, and the research is design oriented. Roughly speaking, one may discern two
relatively different emphases in design research approaches (Bakker, 2018; Plomp &
Nieveen, 2013; van den Akker & Nieveen, 2017). In design-based research (DBR),
the emphasis is on theoretical justification and explanation of the designed artifact,
within specific, controlled research contexts, and focusing on student and teacher
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levels. In research-based design (RBD), the emphasis is on practical improvement
or innovation, within realistic, natural contexts, and addressing various levels (stu-
dent, teacher, organization).

As we shall explain, we consider research-based curriculum design, or shorter
curricular design research (CDR; see van den Akker, 2013), as a particularly prom-
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 field
of curriculum design.

Curriculum as Design for Learning

The concept of curriculum has been defined in the literature in many ways, as
exemplified during recent decades in three major curriculum handbooks (Con-
nelly, 2008; Jackson, 1992; Wyse, Hayward, & Pandya, 2016). Those usually long
definitions often heavily depend on the specific contexts, roles and (ideological)
perspectives 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-
rate its wider use (Kridel, 2010). As curricula for educational settings are not given
by nature but represent artifacts that are deliberately created by humans (Simon,
1996), it is obvious that they represent a typical design challenge, with many choices
to 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-
riculum as a design for learning suits well as a simple, open-ended, universal defini-
tion that allows for multiple specification to various contexts and perspectives. In
the next paragraphs, we will outline those specifications.

Traditionally, curriculum is primarily associated with the aims, content, and
organization of learning (Walker, 1990), but various authors (Klein, 1991; van den
Akker, 2003) have expanded this list of components to include goals and objec-
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riculum and making it work in practice, it is wise to pay attention to the coherence
of those components. The (normative) vision on the overarching, broader aims
of 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,
2003; see Figure 3.1). The curricular spider’s web points out both the flexibility and
vulnerability of curriculum, as every chain is as strong as its weakest element while
all components are interrelated and interconnected.

Besides a visual representation of the challenging components, the curricular
spider’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 assists

developers in prioritizing next steps in the process of getting to a coherent cur-
riculum.
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FIGURE 3.1. The curricular spider’s web. Reprinted with permission from van den Akker
(2013). Copyright © 2013 SLO.

Curriculum development refers to the (often lengthy and iterative) overall
process of analyzing, designing, evaluating, and implementing curriculum change.
Anticipation on implementation (actual use in the teaching and learning practice)
is preferably kept in mind from the beginning and throughout the development
process. To understand its complexity, it is important to bear in mind that curricula
can exist at various levels of education:

e Supra (inter/transnational)
e Macro (national, regional)
® Meso (school, institution)
® Micro (classroom, group)

e Nano (individual, personal)

Thus, one should keep in mind that the curriculum does not exist. It is always
necessary 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-
lum change at scale will eventually have to relate to all those levels, thus implying
much interaction between the various levels.

Moreover, curricula can be identified in various representations (Goodlad,

1979; van den Akker, 2003):
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e Visionary: The ideas, ideals, and intentions for learning (and teaching), giv-
ing directions to or underpinning choices in the curriculum

e Written: How the intentions are elaborated and specified in documents/
materials

® Perceived: How the intended curriculum is interpreted, in particular, by
teachers

e Operational: How the curriculum is enacted in classroom practice

e Experiential: How the curriculum is experienced, in particular, by students

® ] earned: The learner outcomes of the enacted curriculum

Often there are tremendous gaps between the aspirations of the intended cur-
riculum (visionary and written), the realities of the implemented curriculum (per-
ceived and operational), and the outcomes of the attained curriculum (experiential
and learned). One can characterize the process of curriculum development as a
comprehensive, systematic effort to transform ideas about desirable aims and con-
tents for learning into documents and materials to stimulate instructional practices
that foster learning activities and experiences leading toward intended learning
outcomes.

Thus, curriculum development has both a product and a process dimension (see
Priestley & Biesta, 2013). It can be portrayed as a mostly practical, but also sociopo-
litical and contextual endeavor with many uncertainties in making choices by many
actors. Curriculum choices inevitably relate to (often conflicting) values and inter-
ests. Hence, curriculum is sometimes characterized as a war zone or battlefield (e.g.,
Carnochan, 1993). Although tensions will always remain in the process of designing
curricula, it does help if participants in curriculum decision making do have a clear
understanding of the different curriculum perspectives in levels, representations,
and components. Context always matters, and notably in curriculum approaches. It
is important to always keep in mind that one size does not fit all. Moreover, while
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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 the
zone of proximal development of those involved. Essentially, at this point, the idea of
CDR becomes relevant as it may help to address uncertainties on various quality
issues (which will be elaborated in the next section) and to improve quality.

Curriculum Quality

It 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 how
to collaboratively bridge the gap between curriculum intentions and classroom
practices throughout the multilayered curriculum domain. At each level, meaning-
making 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,
not limited to developing products by external organizations that just need to be
delivered by teachers (cf. Priestley, 2019). Instead of the fidelity perspective whereby
teachers faithfully follow curricular prescriptions from external sources, an enact-
ment perspective seems more helpful and appropriate. Teachers create their own
curriculum realities, in interaction with their students (cf. Snyder, Bolin, & Zum-
walt, 1992). For instance, teachers enact, refine, and/or adjust the curriculum based
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’
characteristics. In all such (re)design activities, many quality aspects play a role.
Although all actors usually express high ambitions about quality, “quality” appears
to be a container concept that needs specification.

When thinking about how design research may underpin innovative curricu-
lum (re)design, it is helpful to differentiate between the following, successive criteria
of quality (elaborating on Nieveen, 1999; Nieveen & Folmer, 2013):

® Relevance: Is there a clear and shared rationale for the new curriculum?

® Justification: Is the curriculum supported by a credible knowledge base?

e Consistency: Are the various curriculum components (see our prior spider’s
web discussion) well aligned?

® Practicality: Is the curriculum feasible in practice (especially for teachers)?

e Effectiveness: Does the curriculum result in the intended learner outcomes?

e Scalability: Can the curriculum operate across various contexts?

e Sustainability: Is the curriculum change successful in traveling over time?

Of 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, “Change
in education is easy to propose, hard to implement, and extraordinarily difficult
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change in practice. Ample experience has shown that curriculum design and devel-
opment, with the transformation of ideas into concrete plans and materials, are
quite demanding and time-consuming tasks. However, when curriculum develop-
ment includes design research features, it offers the potential to gradually meet those
subsequent quality criteria. Before discussing how CDR, in collaborative approaches
between teachers and researchers, may occur, we focus some attention on the
teacher—curriculum interaction, leading toward the idea of teacher design teams.

Teachers and Curriculum (Re)Design

The history of curriculum change has taught us that teachers fulfill a key role in
curriculum change (Cuban, 1992). Actually, one cannot expect serious curriculum
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change without teacher change (Stenhouse, 1975), as curriculum change is essen-
tially what teachers do and think (Fullan, 2016), while they are mediating the
(intended) curriculum to their students (the enacted curriculum). What counts
most for students (the experiential and learned curriculum) is how their teachers
behave in the classroom (operational curriculum). And for deep change, it matters
most how teachers’ beliefs about education evolve (perceived curriculum). Thus,
the participation of teachers is key to any effort at curriculum change.

When teachers are overlooked in the design process, are not involved in the
sense-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-
pointing (Fullan, 2008). Moreover, without the involvement of practitioners, it is
impossible to gain clear insights into potential curriculum implementation problems
and 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 build
commitment and ownership of users), but also for technical benefits (to improve the
fitness of the curriculum for survival in real-life contexts).

Powerful approaches for curriculum-related teacher professional learning and
development require that_teachers do not operate in isolation but work together
(Pieters, Voogt, & Pareja Roblin, 2019). National curriculum frameworks may give
directions for change, but real change in practice can only occur through the collab-
orative work of teachers in their own school situation. Especially promising appears
to be the approach known as teacher design teams (TDTs), where small groups of
teachers analyze, design, try out, and reflect on innovative parts of intended cur-
riculum innovations (Handelzalts, Nieveen, & van den Akker, 2019).

Teacher Design Teams

TDTs can bridge the gap between curriculum intentions and classroom prac-
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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 these
teams take a RBD approach (preferably in cooperation with researchers), not only
do they work toward a high-quality curriculum and contribute to increasing design
knowledge, but they also have ample opportunities for teacher learning. As Skil-
beck (1998) has also argued, active teacher participation in curriculum design helps
improve the (local) relevance of what is taught, and at the same time strengthens
teacher professionalism.

Much of the work around TDTs is informed by sociocultural theories about
collaborative teacher learning and change. These theories are characterized by
three elements: learning is mediated through activity; learning is social in nature;
and learning is situated and culturally embedded (cf. Pieters et al., 2019). First of all,
the learning in TDTs is mediated through design-related activities. The design of a
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curriculum needs an inquiring and reflective attitude, active discourse, and negoti-
ation of all involved. While talking about, thinking through, trying out, evaluating,
and negotiating the essence and attributes of their common curriculum, teachers
will develop a relationship or sense of ownership with the intentions that are under-
lying the actual curriculum. Sense-making is a key aspect of this process. It involves
the interpretation and construction of meaning of the curriculum intentions, aims,
and demands in relation to existing beliefs, experiences, practices, and resources
(Allen & Penuel, 2015; Century & Cassata, 2016; Honig & Hatch, 2004). These
design-related discourses and sense-making activities are important ingredients for
teacher learning (Brown, 2009; Remillard, 2005).

Second, studies on effective PD show the importance of collaboration for
teacher learning (Greeno, 2011; Whitcomb, Borko, & Liston, 2009; also see Chap-
ters 4, 11, and 12, this volume). In the setting of TDTs, teachers collaborate in the
curriculum design process. While collaborating, they need to articulate their (often
tacit) practical knowledge in order to develop a shared understanding of the inten-
tions and nature and attributes of their common curriculum. This is an iterative
process that can be expanded through interactions with experts who bring new
excrl)eriences and knowledFe (Voogt et al., 2011). Such joint activities lead to indi-
vidual and collaborative [earning. Moreover, the collaboration is indispensable for
schools and teachers who are working toward more coherence in the overall school
curriculum. For that purpose, teachers need to develop awareness and learn about
the substance and pedagogical approaches in each other’s subject areas (Handel-
zalts et al., 2019).

Finally, teacher learning is situated, meaning that what teachers think, do, and
find relevant is rooted in the opportunities and demands of their school context
(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. For
relevant teacher learning to take place, it is important that it be embedded in the
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e to make clear how the renewal fits with the overall school curriculum (aspi-
rations of the school, pedagogical approaches, schedule, classroom organiza-
tion, assessment practices, etc.);

e to explain what additional PD will be needed to support the renewal (i.e.,
regarding new pedagogies or assessment practices); and

e to 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-
lum coherence by realizing crossover structures and supporting connections
across curriculum initiatives).

Situating TDTs within the school brings the dynamics of the school into the design
practices and prevents the teams from making isolated, nonsustainable changes.
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Methodological Challenges of TDTs in the Context of CDR

[t appears that TDTs often experience problems with systematic analysis, theoretical
embedding, and formative evaluation (Huizinga, Handelzalts, Nieveen, & Voogt,
2014; Huizinga, Nieveen, & Handelzalts, 2019). When TDTs do cooperate with
(external) researchers in CDR, chances increase that these teams strengthen the
T P and e SrticulBtion o cheir escont leaend wich the Melp 3 Fesign
principles. The explicit performance of these research elements also distinguishes
CDR from most curriculum development practices and from related teacher devel-
opment approaches, such as action research, lesson study, and professional learning
communities (PLCs). It has to be noted that such collaborative approaches require
from both sides (teachers and researchers) an open-minded, curious attitude and
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 the
curriculum that increasingly meet the intentions and requirements of the cur-
riculum change. This means that analysis, design, formative evaluation, and revi-
sion activities are iterated until a satisfying balance has been reached between
the intended curriculum and the implemented and attained curriculum. These
research-type activities characterize CDR, and even though they have some char-
acteristics in common with typical or routine-like curriculum design and develop-
ment approaches, they are more prominent and explicit in design research practices.

® Preliminary investigation: A more systematic, preliminary investigation of cur-
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. Some
typical activities include needs assessment of the intended target group of practi-
tioners, literature review, consultation of experts, analysis of available promising
curriculum examples for related purposes, and case studies of current practices to

specify and better understand needs and problems in intended user contexts.

o Theoretical embedding: More systematic efforts are made to apply state-of-the-
art knowledge in articulating the theoretical rationale for curriculum design choices.
Moreover, explicit feedback to assertions in the design rationale about essential
characteristics of the curriculum is gathered based on empirical testing of proto-
types of the curriculum. Because of their specific focus, these theoretical notions are
usually referred to aslocal theories (Bakker, 2018), although sometimes connections
can also be made to middle-range theories defined with a somewhat broader scope.

e Empiricd testing: Clear empirical evidence is delivered about the practicality
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 broad
range of (direct/indirect; intermediate/ultimate) indicators for success should be
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 practice
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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?

e Documentation, analysis, and reflection on process and outcomes: Much atten-
tion is paid to systematic documentation, analysis, and reflection on the entire
analysis, design, development, evaluation, and implementation process and on its
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An iterative process of successive approximation or evolutionary prototyping of
the intervention is desirable. Moreover, an interactive approach is needed, whereby
teachers also reach out to peers, school leadership, other stakeholders within the
school, and external experts and test workable prototypes in their classroom prac-
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-
responding data collection activities, we here mention the following (Nieveen &

Folmer, 2013):

® Screening: Members of the team check the curriculum themselves. Data
could be collected by using a checklist containing the required characteristics of
the curriculum.

e Focus group (also referred to as expert appraisal): A group of respondents (e.g.,
peers, experts, students) reacts to a prototype of the curriculum. Data could be col-
lected by organizing group interviews.

o Walkthroughs: The design research team and representatives of the target
group (usually peers) together go over the prototype (as in a theater play). Possible
data collection activities include using a checklist, interviewing, and observing the
respondents when they are running through the prototype.

® Microevaluation: A small group of target users (e.g., learners and/or teachers)
uses parts of the curriculum outside its normal classroom setting. Possible data col-

lection activities include interviewing, observing, administering a questionnaire,
and assessing the performance of learners through a test, learner report, and/or
portfolio.

® Tryout: The teachers and learners use the curriculum in practice. If the eval-
uation focuses on the practicality of the curriculum, the following evaluation activi-
ties are common: observation, interviewing, requesting logbooks, and administer-
ing questionnaires. If the evaluation focuses on the effectiveness of the curriculum,
evaluators may decide to assess the performance of learners through a test, learner
report, and/or portfolio.

In order to select an appropriate method, TDTs need to consider what kind of
questions 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 identify
which 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 given
to the relevance, justification, and consistency of the prototypes. Literature review,
screening, and focus group sessions are appropriate for this purpose. TDTs will be
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 will
organize a walkthrough, microevaluation, or tryout. Effectiveness, scalability, and
sustainability will become increasingly important in the latest stages. Here, data
can be collected with case studies (in-depth) and surveys (for wider monitoring).
In the early stages of a design research study, it seems legitimate or even advis-
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 tends
to lead the teachers toward important learning experiences. They will experience
for 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.,
by observing or interviewing teachers or students). This usually has stronger and

more direct impact on their thinking and design activities than cases where exter-
nal evaluators report the results to developers (Design-Based Research Collective,

2003; Plomp & Nieveen, 2013).

Of course, there are several pitfalls when TDTs are involved in the forma-
tive evaluation of the curriculum they are also designing (McKenney, Nieveen,
& van den Akker, 2006; McKenney & Reeves, 2018; Plomp & Nieveen, 2013).
For 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. In
this respect, Scriven (1991) warns against what he calls (co-) authorship bias. On
the 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, they

pa¥shssiratedR R ol crsigRk Rl bRt A0 QU FEBIRM IR it RpRgEC AN ER
design process and to apply various methods of triangulation. In the final stages of
the development or prototyping stage, the design research team usually organizes
tryouts with a larger group of representatives of the learners and teachers and with
external evaluators responsible for data collection and reporting.

Embedding Teacher Design Research Teams
in the School Context

The former sections provided insights into how teacher design teams can advance

curriculum development as well as teacher development within the context of
schools. 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 teacher
design 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 in
the form of an external coach or researcher, one might consider changing the name
of these TDTs into “teacher design research teams.” Based on a study of 12 teacher
design teams (some of which did receive research assistance) within the curricu-
lum renewal processes at two schools for secondary education in the Netherlands
(Handelzalts et al., 2019), we propose a set of seven recommendations regarding
how these teacher design research teams may successfully operate within the con-
text of secondary schools.

First and foremost, it is important that the role of teachers as learners be taken
seriously. Teachers who were involved in the design activities of their team believed
that their learning needs became increasingly apparent as soon as they started
experimenting with their designs in daily practice and implementing them. In order
to increase the chances of teachers having these strong learning experiences, they
need to have ample opportunities for piloting “experimental” learning and teach-
ing approaches in an early stage of development (instead of waiting until the next
year for the implementation of a new or revised initiative). Moreover, given the fact
that experimenting and reflecting are such central elements in learning, this pro-
cess should gain specific attention, for instance, from external coaches who provide
focusing questions before and after implementation. Taking the role of teachers as
learners seriously calls for an iterative and evolutionary curriculum design approach
with special attention paid to the reflection process based on experience with cur-
rent and alternative practices.

A second recommendation leads back to our previous suggestion, that is, look
for pro-active external support for the teams in case research expertise is lacking. These
coaches can assist the teams in methodological and process-related issues, help
them with embedding their curriculum work in the literature, and assist teachers
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dominant and steering (pushing the team in a certain direction) and being reactive
and somewhat passive (just following the teams and waiting for their initiatives and
achievements). Proactive deliberation and articulation of the needs and wishes of
the team and its coach appeared to lead to a better alignment of expectations and
a more fruitful process of innovation.

Third, meaning-making activities need to be in place. In some instances, TDTs
decided to divide their common design tasks among their team members. Although
a 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,
one may wonder how much collaborative learning was, in fact, occurring. This

observation led to the suggestion that, although an approach of task division is
understandable from a pragmatic perspective, teams need to pay special attention
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to stimulating meaningful interaction concerning their designs and to secure their
collective learning process, for instance, by deliberating a common overall frame-
work, by joint testing of the design, and by organizing reflection meetings.

Fourth, a productive team composition needs to be encouraged. As far as group
composition is concerned, great variety in the teams did not yield unambiguous
suggestions for the future. The larger teams (with about six members) showed more
variation in personality and visions. There needs to be some variation within teams
for 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.
The 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,
the innovation process for them was sometimes hampered by a lack of inspiring
ideas and discussions. In order to promote sufficient effective discourse, an external
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 in smaller
teams (with sometimes limited horizons), attention should be given to the introduc-
tion of possible alternatives and new ideas.

Fifth, as the curriculum development activities carried out by the teams were
rather unstructured and showed some imbalance, it is necessary to help teams in
curriculum coherence-making. Most teams started working on the organizational
or structural components of the renewal (timetable, sequence of the content) and
put 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-
ricular spider’s web to underscore the importance of consistency between the 10
components at a team and school level.

A sixth recommendation points to the importance of working toward a col-
laborative school culture. During the change process, culture change had not been
high on the priority list of school leaders. However, it became clear that the school’s
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meetings during breaks, teachers presented and discussed their joint work, shared
experiences and information, asked colleagues for assistance, and commented on
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 the
work of TDTs together with regular schoolwide meetings has valuable potential in
this direction.

Finally, as a seventh recommendation, we suggest facilitating variation as well
as cohesion. The variety in the innovation process of the teams is related to a recur
rent 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. On
the other hand, there is a need to arrive at a coordinated school framework that is
coherent, practical, and realistic. Variation between participants (teachers, teams)
should not be regarded as an obstacle, but rather as a normal feature of development
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processes. Differences in tasks, style, commitment, and support should be expected,
sometimes perhaps even encouraged. In order to foster curricular cohesion, much
emphasis should be placed on (both formal and informal) communication between
all stakeholders in the process. All sorts of (ongoing) communication are helpful
for stimulating the development process: personal/organizational; formal/informal;
written/oral. The documentation of processes and active sharing of (preliminary)
outcomes are beneficial for progress, although an overload of bureaucratic paper-
work should be avoided. The school organization can facilitate collaborative devel-
opment activities by creating smart crossover patterns, offering adequate working
arrangements, and alert handling of emerging organizational and logistical prob-
lems. Leadership tasks and responsibilities should be distributed throughout the
organization.

Design Principles as Knowledge Drivers

Next to curriculum and teacher development, CDR is aimed at knowledge pro-
duction. 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-
ciples usually refer to the design of curriculum programs and materials. They can
vary from an emphasis on the characteristics of those products themselves (the
substantive aspect) or on the methods/procedures of designing and implementing
them (the procedural aspect). Sometimes the design principles can be precise (espe-
cially about recommended characteristics of materials, if strong empirical evidence
is available); in other cases, they can be a bit more loosely formulated, in particular,
in early design stages and for process-oriented principles where context always has
a strong impact.

It is important to realize that CDR seldom occurs from scratch. Usually, it can
build—at least partly—on previous research or related knowledge contributions.
Ideally, the work is embedded in a programmatic approach of rel%lted and/or suc-
cessive projects where cumulation of experiences, examples, and guiding principles
can occur. The power of design principles will increase when their validity is tested
through a variation of related artifacts/interventions, contexts, and sources, which
will facilitate insight into essential versus adaptable design characteristics.

Crystallized design principles may have the following (formal) structure:

If you want to design intervention X [for purpose/function Y in context Z],

then you are best advised to give that intervention the characteristics C,, C,,
..., C_ [substantive emphasis]

and to do that via procedures P1, P2, . . ., Pr [procedural emphasis]
because of theoretical arguments T;, T, . . ., T,

and empirical arguments E;, E,, . . ., E,
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Thus, although design principles are often concisely presented in one heading
or short sentence, they preferably incorporate a full line of reasoning, including
specification of (1) the intended intervention or artifact, with its purpose or func-
tion (what should it bring about?) and context of use; (2) the desirable characteris-
tics of the intervention/artifact (how should it look and operate?), thus emphasizing
the substance (or what); (3) the preferential approach/method/process to design and
use the intervention, thus emphasizing the procedure (or how); (4) the theoretical
explanation/justification of the reasons that underpin the recommended character-
istics and procedures; and (5) the empirical arguments that evaluative research has
to offer for the plausibility of the (various parts of) the design principle.

Not all these ingredients of design principles can be expected to be fully fledged
at 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-
tion and an even more modest basis of empirical evidence. Then, iterative design
and evaluation steps may offer findings that, on deliberate reflection, might result
in more complete and sharper articulated design principles.

Generalization of knowledge contributions from design research is essential to
consider. The more conventional statistical reasoning to make statements about
effectiveness by generalizing from sample to population is usually inappropriate
in design research, with its emphasis on qualitative methods with often limited,
selective groups. Alternative, more natural, and built-in ways of generalization are
needed. The approach to generalization is more analytic: readers/users make their
own efforts to translate the findings to their own contexts. However, researchers/
authors can facilitate those efforts by an articulate theoretical justification of the
applied design principles, plus reflection on the findings. Such information can help
readers make connections to their own design efforts. Moreover, researchers should
offer a careful description of the evaluation procedures and results plus the context
of implementation, in order to assist readers in relating findings to their own con-
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Scaling of Results through Networking of Designers

Beside striving for broadly applicable insights, how can the results of CDR by TDTs
contribute to wider improvement of practices in curriculum and teacher learning?
In recent times, the scaling of change in education has become an increasingly
relevant topic. Coburn (2003) sensitized many to the complexity of facing four dif-
ferent dimensions of scale: depth in the practice of teaching in schools; sustainability
over longer periods of time; spread over more people and organizations; shift in own-
ership from original source to other people and contexts. Scale is definitely also a
serious challenge for curriculum change (Fullan, 2008), for each of Coburn’s dimen-
sions. 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 section, we will present some exploratory
thoughts on this question.

For 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 in
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 by
Kuiper & Berkvens, 2013, for variety in various countries), curriculum frameworks
at 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 schools
(meso) and teachers (micro), including other actors (such as teacher educators).
Such a perspective may facilitate the (re)design activities of many actors.

In general, the most favorable implementation philosophy can be characterized
as not aiming at the high fidelity of top-down or external prescriptions, but rather
at an ongoing mutual adaptation between design and use. That implies sufficient
space for and active encouragement of context-specific choices for local communi-
ties, parents, schools, teachers, and students. A clear example of such a localiza-
tion approach (within the boundaries of the national framework) can be found
in Finland (Halinen & Holappa, 2013), where local communities are expected
and supported to make, translate, and add their own curriculum choices, together
with the schools in their particular community. Moreover, a mutual adaptation
approach requires that teachers, as the main curriculum enactors, have not only an
appropriate degree of professional autonomy in the pedagogical and instructional
domain, but also a sufficient degree of curricular capacity to recognize and utilize
the potential of the curriculum. Such curricular capacity building of teachers indi-
vidually 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-
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 assessment

and @ﬁ%%%&%@}ngEp curriculum change in classrooms, affecting both the use of
teaching and learning materials as well the actions and thoughts of teachers (Ful-

lan, 2016), requires lots of investments in bottom-up initiatives. TDT's constitute a
promising vehicle for such school-based curriculum development, as they engage
teams of teachers in collaborative curriculum analysis, design, and evaluation,
stimulating joint action and reflection, potentially addressing all four of Coburn’s
dimensions.

Several aspects at the meso/school level can stimulate and support such joint
teacher activities. Indispensable is active leadership to initiate and mobilize forces,
to create favorable conditions for innovative design efforts, and to attend to coher-
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;
distributed approaches of leadership throughout the organization might even be
more productive to stimulate wide involvement and ownership.
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Joint vision building, a collaborative culture, and an interactive outlook to the
environment are important school conditions for the work of TDTs, elaborating
the school intentions within and across subjects and grades. Obviously (but often
underestimated), such teams need realistic, thus ample facilities (in particular,
development time) for teachers. Promising scenarios also include the sharing of
good practices and offering adaptable exemplifications (e.g., educative lesson mate-
rials, digital portals). By the way, such scenarios and examples can also be the result
of CDR through TDTs with the participation of teachers from different schools.
The products of such heterogeneous networks might be less context-specific for
the respective schools, but, on the other hand, more robust in use across various
conditions. Moreover, collaborative work in such mixed teams may widen the pro-
fessional horizon of the participants.

These more mixed collaboration approaches may also be extended through
more interaction between not only teacher-designers and researcher-designers, but
also school leaders, teacher educators, textbook developers, assessment developers,
and the like. Practicing a design research approach in these networked improvement
communities (Bryk, Gomez, Grunow, & LeMahieu, 2015) seems promising for pro-
fessional capacity building and gradually coming to scale.

In all of this, we have to be aware of the differences between primary and
upper secondary schools. In the latter, the role of subject-matter teachers is more
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,
regardless of the specific education sector, the strong point of TDTs working along
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. Expanding
that basic repertoire of activities to more collaborative, curriculum-oriented, and
research-supported patterns is beneficial for both teachers’ learning and curriculum
quality. Educational researchers who contribute to this work through supportive

a%alymil Tlgn and evaluation activities may find the knowledge outcomes of their
orts highly relevant and rewarding.
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CHAPTER 4

Curriculum Development in Science

Kalle Juuti and Jari Lavonen

There 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-
ence and technology and pursue related occupations (European Union [EU], 2004;
Organisation for Economic Co-operation and Development [OECD], 2016). The
European Commission’s policy approach of responsible research and innovation is
gaining momentum in European research planning and development as a strategy
to align scientific and technological progress with socially desirable and acceptable
ends. One of the responsible research and innovation agendas is science education,
and the aim is to foster future generations’ acquisition of the skills and values needed
to responsibly engage in society. To this end, responsible research and innovation-
based science education can benefit from more interdisciplinary methods, such as
those based on the arts and digital technologies. Furthermore, science curricula
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In this chapter, we present two cases that show how these challenges—making
sense of science phenomena and interest in science—can be addressed through the
collaborative design-based research (DBR) efforts of researchers and teachers.

As 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 be
seen as a way to make these changes in the world. Curriculum units, which are
designed in accordance with the Finnish national-level core curriculum (intended
curriculum), can be used to research how the curriculum is enacted and experienced
(achieved curriculum). In addition to learning about science, the central objective of
the national-level science curriculum is to support the development of interest in
science and science-related tasks.

There are two levels of essential curriculum documents in Finland: the national-
level core curriculum and the municipality-level local curriculum. In addition to
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subject-specific goals, content, and assessment criteria, the Finnish National Core
Curriculum (2016) characterized the local curriculum-making process underlying
the values of the education mission and the significance of school culture develop-
ment, cooperation with parents, learning environments and assessments, organiz-
ing special needs education, and enhancing students’ welfare. Municipalities have
a great deal of autonomy in creating the local curriculum, and the national-level
curriculum states that issues should be resolved at the municipality level.

Another important characteristic is that curriculum development is understood
as a broad national- and local-level process that engages teachers in the translation
of the national-level curriculum into the curriculum unit. The curriculum unit is
co-designed by teachers and researchers in a DBR project. As such, teachers are
considered curriculum-makers. During the translation process, the core concepts
and skills in the national-level curriculum are elaborated to connect them with
the experience, interests, and capacity of the students (Deng, 2020). This requires
novel interpretation of the national-level curriculum documents and guidelines,
detailed course objectives, and other curriculum materials. The curriculum unit
describes in detail the kinds of knowledge, skills, and interests that students should
learn and how they should learn them (Cuban, 1992; Deng, 2020; Schmidt, Raizen,
Britton, Bianci, & Wolfe, 1997).

Meanwhile, the achieved curriculum refers to the learning outcomes of the
students, including their level of interest in science learning; these outcomes are
derived from the learning and teaching processes. To examine the effects of the
achieved curriculum, we have researched students’ interest in science and science
learning, which is one of the important goals of the national-level curriculum.

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 in
which we co-designed a curriculum unit as part of our DBR work. In the following
sections, we explain the theoretical frameworks that support curriculum unit design

ad theirtalasiomie RBR: Thek medsaarihe the Linnishsonieiignd comment on

Pragmatic Framework for DBR

DBR is about actions (see Chapter 1, this volume). The key is to design something
that did not exist before, such as a curriculum unit related to a specific topic. There
are two kinds of situations: indeterminate and problematic situations. According
to Biesta and Burbules (2003), in an indeterminate situation, a teacher may feel
uneasy since the normal flow of teaching is disrupted. When the teacher realizes
that something needs to be done, the indeterminate situation becomes problematic.
Such indeterminate situations stimulate DBR.

DBR is also pragmatic (see Chapter 1, this volume; Juuti & Lavonen, 2006).
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-
work for analyzing the relationship between knowledge and action (Biesta & Bur-
bules, 2003; Kilpinen, 2008). Biesta and Burbules (2003) noted that, in pragmatic
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 is
directed by reflection. Biesta and Burbules (2003) stressed that educational research
will not result in rules for action, but it reveals possible connections between actions
and consequences. Possible connections between theory, features of the designed
environment, actions in these settings, and outcomes are conjectures that educa-
tional research aims to reveal (Sandoval, 2014).

When Dewey’s view of knowledge as an organism—environment interaction
(Biesta & Burbules, 2003) is applied to DBR in science education, the knowledge
acquired during the research process can be seen as a construct located within
the interactions of the teacher, the researcher, and the learning environment. In
addition, curriculum units can be seen as constituting the environment. In this
sense, the curriculum unit should consider the classroom setting; the social and
psychological atmospheres; and pupils’ motivations, affinity for and conceptions of
the topic to be learned, and anticipations.

In pragmatism, knowledge and action are intimately connected. Knowledge
about science teaching and learning, the design actions of teachers and researchers,
and actions in the classroom are not separate. Knowledge about science teach-
ing and learning emerges from the enactment of developed curriculum units in a
classroom. Through reflection, knowledge is also gained from experiences in the
classroom. In other words, the outcome of the experiences and the reflection is new
knowledge (Dewey, 1984).

Activities in the classroom are directed according to national-level curricu-
lum aims, and directed actions are reflected on in order to create knowledge about
teaching and student learning, engagement, and interest. The reflection is a shared
activiny plehsdrrshemand thsassprichers-dnsphard acivons RrRRnihG tsash
their ideas and emotions (Dewey, 1980). They design, enact, and evaluate cur-
riculum units together. Shared activity requires communication between teachers
and researchers. Biesta and Burbules (2003) characterized communication as the
mutual 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 the
teacher’s reactions, and so on. Successful coordination requires that the teacher
react to what the researcher intends to achieve with his or her activities, just as the
researcher reacts to what the teacher intends to achieve with his or her activities.
In other words, successful coordination requires that the partners in the interaction
try to anticipate each other’s actions (Biesta & Burbules, 2003).

Pragmatic DBR must start in a nebulous, indeterminate situation. Neither
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 clarify
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the objectives of the national-level curriculum by asking the following questions:
How should actions be directed and in which direction? What should happen in
the enactment of a curriculum unit? What are the possibilities and constraints of
action! By answering these questions, teachers and researchers can explicate the
problem for which the curriculum unit is intended to be the solution. Based on the
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the designed curriculum unit creates novel educational phenomena for research.
This is the core of DBR.

To better understand and foster learning, the objects of interest need to be
designed in the appropriate educational setting. Thus, curriculum units that are
co-developed with teachers are likely to be more authentic and answer the origi-
nal demands of DBR (Brown, 1992). A researcher may acquire knowledge about
teaching and learning by engaging in shared curriculum unit development, having
similar experiences in the classroom, reflecting on the experiences together, and
anticipating teachers intentions concerning the curriculum unit (Juuti & Lavonen,

2006).

The Finnish Educational Context: The Value System

The educational context influences the objectives of the curriculum unit, the devel-
opment process, the outcome, and the collaboration between the researchers and
teachers. Therefore, the Finnish educational context is introduced below to help
readers understand the development of the curriculum units.

Value of Equality and Decentralized Administration
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and tertiary levels. Moreover, free health care, counseling, tutoring (additional les-
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 have
slightly decreased during the last 10 years (Vettenranta et al., 2016).

Since the 1990s, the quality of education has been promoted in all areas of
governance in Finland through a decentralized approach. In collaboration with
teachers, providers of education, typically municipalities, have been responsible for
quality assurance, the preparation of local curricula, and the selection of textbooks
(Niemi, Toom, & Kallioniemi, 2012). Teachers are responsible for student assess-
ment and grading. Quality assurance procedures are based on self-assessment at
all levels of education, on the collection and analysis of feedback, and, moreover,
on national sample-based monitoring of student learning outcomes. As part of this
decentralization, only basic guidelines are prepared at the national level, such as
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the national-level framework curricula (Finnish National Core Curriculum, 2016).
Decentralization is possible because there is a culture of trust in Finnish educa-
tion. Educational authorities and national-level policymakers trust that teachers,
together with principals, headmasters, and parents, know how to provide the best
education for children and youth in a particular district. Teachers are valued as
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Teachers as Professionals

The role of school principals and their leadership approaches, such as the sharing
of responsibilities or shared leadership, influence teachers’ collaboration and class-
room operations. Principals in Finnish schools play an important role in facilitating
a school culture that supports collaboration among teachers. This collaboration
manifests itself in various school teams and networks, such as grade-level teams and
multiprofessional teams.

Simola (2005) argues that the most important reason for Finnish students’ rela-
tively high success in the Programme for International Student Assessment (PISA)
is the professionalism of teachers. This is supported by the 40-year-long tradition
in 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-
tion has been to educate professionals who are able to plan, implement, and assess
their own teaching and their students’ learning. Consequently, teachers are consid-
ered academic professionals just like other university degree holders. Furthermore,
school-level operations support teachers' professionalism and collaboration.

Contrary to preservice teacher education, inservice education and the pro-
fessional development (PD) of teachers are the responsibilities of municipalities
in Finland. Teachers have to participate in inservice training for 2 days per year.
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teachers participate in various development projects at their schools. In fact, the
DBR cases described here could be considered examples of municipality-level devel-
opment projects.

National and Local Curricula Unit Development Processes
in the Finnish Context

In Finland, the national-level science curriculum is revisited approximately every 10
years. The Ministry of Education and Culture (MEC) is responsible for the overall
planning and legislation of education. The Finnish National Agency for Education
(EDUF]I) is responsible for developing comprehensive school and secondary educa-
tion (high school and vocational school), creating the national-level curriculum
for science. Lower secondary education (grades 7-9) is part of the nonselective



Curriculum Development in Science 69

9-year basic Finnish education; it aims to support pupils’ growth in terms of human-
ity and ethically responsible membership in society and to provide them with the
knowledge and skills needed in life (Finnish National Core Curriculum, 2016). The
Finnish National Core Curriculum for High School was finalized in 2019 (Finn-
ish National Core Curriculum for High School, 2019). Municipalities are respon-
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developing their curriculum units.

In Finland, it is common for the national-level science core curriculum to be
planned in collaboration with national and local educational authorities. In addi-
tion to the authorities, researchers, teacher educators, teachers, and representatives
from teacher unions and municipality unions participate in this consensus-seeking
process. For example, nationaldevel framework curricula for comprehensive school-
ing were prepared between 2012 and 2014 in close collaboration with teachers,
teacher educators, and providers of education in the municipalities (Vahtivuori-

Hinninen et al., 2014).

National-Level Science Curriculum in Middle and High Schools

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 science
teachers who have, typically, not studied all science subjects. In Finland, science
is divided into the separate subjects of physics, chemistry, geography, biology, and
health education. This separation continues in high school, and students must take
one compulsory course in each science subject and several optional courses.

A general description of the need for 21st-century competencies at all levels of
education was included in the national-level science curriculum. The science cur-
riculum emphasizes acquiring relevant competencies by familiarizing students with
sorssiendfihnoulsdpsandscimenrsenginssing RacHes e TS R ainiey
and creative thinking skills.

Learning is generally defined in the national-level curriculum (Finnish National
Core Curriculum, 2016) as a goal-oriented behavior based on a student’s prior
knowledge, skills, feelings, and experiences. The student is considered an agent of
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 learning
processes and his or her experiences and emotions while simultaneously developing
new knowledge and skills. At its best, learning awakens positive emotional experi-
ences and joy and is seen as a creative activity that inspires the development of the
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.

In Finland, descriptions of learning outcomes have not been used in the
national-level curriculum to express the learning objectives. Instead, goals and
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subject-specific aims, as well as the core content of each school subject (syllabus),
are described on a general level. For example, in the national-level physics curricu-
lum for middle schools, there are six key content areas: scientific research, physics in
daily life, physics in society, physics shaping the worldview, interaction and motion,
and electricity. According to the national-level curriculum (Finnish National Core
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of space for municipalities and teachers to decide not only teaching and learning
methods but also the content of the curriculum unit. Local-level curricula may
define the content, or it may be left to individual teachers to decide in their curricu-
lum units. Thus, teachers have very broad autonomy in curriculum development.

Meanwhile, the national-level science curriculum emphasizes science and engi-
neering practices through which students can identify, recognize, or observe sci-
entific issues: design experiments, gather empirical data or use written sources of
information, explain or interpret data or scientific phenomena, draw conclusions
based on evidence, or formulate simple models or generalizations. The national-
level science curriculum guides teachers to organize activities in which students
make observations or collect data, present data as a graph, and give scientific expla-
nations. Altogether, the science component of the national-level curriculum docu-
ment is about 30 pages.

In summary, the national-level curriculum gives space for professional teachers
to plan and implement curriculum units. Teachers’ autonomous roles in local-level
curriculum development and classroom-level curriculum unit development are also
supported by teacher-led assessment and grading practices. Consequently, the Finn-
ish education policy, curriculum practices, and teachers’ professionalism offer an
excellent starting point for teachers and researchers to participate in shared DBR
projects.

The Curriculum Unit as an Artifact and an Outcome
of the Shared Activity of Teachers and Researchers

Below, we describe two cases in which we have worked with teachers to develop
curriculum units. These research projects aimed to better understand how to
enhance students’ science learning and interest in science. The projects were orga-
nized based on the general principles of DBR (see Chapter 1, this volume; Design-
Based Research Collective, 2003; Juuti & Lavonen, 2006; Juuti, Lavonen, & Mei-
salo, 2016). Figure 4.1 illustrates the key features of our DBR projects.

The first step in developing curriculum units is understanding the context.
This might require interviews with teachers and observations to understand the
current practice, constraints, and affordances. For example, the national-level cur-
riculum, the timetable, or available digital tools might be significant constraints or
affordances. Naturally, it is necessary to familiarize oneself with learning science
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FIGURE 4.1. Key features of DBR for developing science curriculum units.

research on the topic. Based on the analysis of the context, it is possible to develop a
vision of the future learning to be designed. Furthermore, teachers and researchers
are able to share similar goals for DBR.

The second feature of DBR is the iterative process of artifact design, classroom
trial, data gathering, data analysis, and reflection. The iterative part of a DBR proj-
ect starts with the articulation of a tentative strategy to orchestrate future learning
£ Egalizs shas deoatin ser i ivatians, Dueing Shericradisfegian suhisiing
enact, and reflect on the developed curriculum units as well as part1c1pate in plan-
ning the data-gathering process.

Reflection is rigorous and systematic thinking (Rodgers, 2002). In DBR, reflec-
tion requires data gathering and analysis. This could include analysis of classroom
video recordings, students’ learning outcomes, discussions between teachers and
researchers before and after piloting the curriculum unit, and students’ experiences
of learning in a new setting as well as measurements of situational interest. It is
essential that teachers and researchers reflect on the experiences of the piloted edu-
cational innovation together. Teachers and researchers have different experiences,
and something that is confusing to one person may be clear to another. Likewise,
teachers and researchers may have different interpretations of what happened in
the enacted curriculum in the classroom. Thus, several trials and reflection cycles
are needed to achieve fruitful outcomes.
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The third feature of DBR is building an understanding of learning and design.
Through reflection, new knowledge concerning teaching and learning is con-
structed. The outcomes can be teachers’ practical ability, curriculum unit plans,
and materials for teachers and students. These practical outputs are essential for
DBR to be useful and to support wider audiences, not just the teachers participating
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education research is often motivated by ends outside the practitioners’ context,
such as the societal need for more people in science and technology occupations.
Finally, the empirical and theoretical understanding culminates in research reports
published in academic forums.

Below, we describe two cases in which we developed curriculum units with
teachers who were considered autonomous professionals.

Case 1: Booklet for Materials Science Learning and Engagement
Understanding the Context

DBR to bring materials science into the classroom was stimulated by the rapid
development of new materials, such as nanomaterials, at the beginning of 21st
century, enabling the development of new material properties related to increased
strength, decreased friction, chemical reactivity, and conductivity. At the same
time, there was discussion of the safety of the nanomaterials, and the EU supported
the study of these new properties. We participated in the EU-funded Materials Sci-
ence Project (Psillos & Kariotoglou, 2016), which aimed to bring materials science
to different levels of science education. The project involved partnerships between
teachers and researchers to design curriculum units (Psillos & Kariotoglou, 2016).
An essential aspect of understanding the macroscopic properties and behav-
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(Margel, Eylon, & Scherz, 2008). At the beginning of the DBR effort, the role of
models in the Finnish nationalevel core curriculum was not very clearly described.
There was emphasis on the structure of matter, but the structure was used to describe
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 in
general. We understood models as tools used by people to cope with the problems
they confront (Kivinen & Piiroinen, 2006). Thus, in science learning, students use
models 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 to
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 learn
about the properties, behaviors, production, and uses of materials in order to engage
students in science learning or trigeer interest.
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Design and Iteration

Based on our experiences in science education, discussions with teachers, and the
research literature (e.g., Kivinen & Piiroinen, 2006; Meijer, Bulte, & Pilot, 2009),
we formulated the following tentative strategy to support learning about the prop-
erties and behaviors of materials: if students interact with different materials and
models that describe the properties and behaviors of those materials in laboratory
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-
ceptual tools and, moreover, engage in materials science learning.

To embody the tentative strategy in the classroom, we needed to interpret the
national-level curriculum to show that the curriculum unit would be designed in
alignment with the national-level curriculum. We had planning sessions with teach-
ers, 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 designed
curriculum unit included new pedagogical models for the metal, paper, and plastic
materials and laboratory activities in which students would predict and explain the
pfggg{rtlies and beh viors of t materl?il hite, & Gunstone, 1992) h urg1 g the

g sessions, t he researchers introduce preliminary ideas about the pedagogi-
cal models, and the researchers and teacher evaluated preliminary ideas about the
laboratory investigation based on the power of the pedagogical models to explain
the properties and behaviors of aluminum foil, food wrap, and newsprint in certain
investigation situations.

To better understand the problem of integrating materials science into middle
school, we made several iterative trials of the curriculum unit and gathered various
types 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-
tory activities. The teacher had about 5 years of teaching experience and wrote his
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video-recorded the lessons and collected the students’ laboratory activity sheets
to 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 conceptual
knowledge questionnaire again to serve as a posttest.

After 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 the
students experienced. We found that students were willing to conduct laboratory
activities in small groups. However, they rarely focused on explaining their findings,
did 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 also
noted. For example, the teacher emphasized the use of the model at the beginning of
the laboratory activities but not during the activities. Therefore, we concluded that
more 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, modified
the models, removed the thermoset plastics topic, and included the model in the
laboratory 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). Even
though we analyzed the students’ pre- and postquestionnaires to determine their
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in which we solicited comments about the trial.

Based on the experiences of the trial, we organized a quasi-experiment. The
27 students in the experiment group used the redesigned curriculum materials; the
control group consisted of 18 students and a teacher from the same school who
followed the typical curriculum unit on the same topic, namely, chemical bonds
(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 for
the topic. The students were asked to respond to the conceptual test before the
curriculum unit. The test included four open-ended questions, such as “Explain the
following situations, applying your chemical knowledge. An aluminum jar conducts
electricity 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-
dents were asked to respond to the test questions as part of the course assessment.
In the pre- and posttests, the structure models were available; in the postponed test,
the models were not available. The main result was that the experimental group’s

Monomer chains Monomer chains

4— Strong links

_monomer
: In thermoplastics the

polymer chains are bonded
to each other only in places
where the chains are located
close to each other. The
chains have space to move
and the plastic is soft and
may be stretched out of its
original shape.

interaction between
Mmonoarners

FIGURE 4.2. The first (upper) and second (lower) versions of the pedagogical model of plastics.
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posttest and postponed test scores were statistically and significantly higher than
those of the control group (Karpin et al., 2014).

Outcomes
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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, and
plastic in various experimental situations; traditionally, students become familiar
with 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 various
models 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-
als and selected properties and behaviors that were possible to explain using those
models.

This DBR effort was connected to variation theory (Marton & Tsui, 2004).
In the curriculum unit, students examined several materials and structured mod-
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.,
2014). For learning, relying only on similarities is not enough; students also need to
experience differences (Marton & Tsui, 2004). The practical outcomes were a co-
designed student’s booklet and a teacher guide on the curriculum unit (Loukomies

et al., 2009a, 2009b).

Case 2: Inquiry-Based Teaching and Motivation
Understanding the Context

This project was stimulated by European-level support for inquiry-based science
teaching as a means to increase students’ motivation for and interest in science.
Even though basic features of inquiry-based teaching and learning were empha-
sized in the national-level curriculum, they have not been very common in Finland
(Lavonen & Laaksonen, 2009). Furthermore, there has been very little research-
based evidence on motivational features of inquiry (Minner, Levy, & Century,
2010).

In the first case, the concrete outcomes of the project were published in the
widely 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-
ers. We invited teachers to participate in the project to design, enact, and reflect
on inquiry-based curriculum units and positioned them as educational innovators
(Loukomies, Juuti, & Lavonen, 2018). Furthermore, we argued that, instead of read-
ino and followine detailed lesson plan descriotions. the teachers and researchers
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should co-design the curriculum units, incorporating pedagogical approaches intro-
duced in the science learning literature, and co-reflect on the units during the
planning meetings.

Iteration

Our tentative strategy to understand how to design motivational inquiry-based
science curriculum units was related to self-determination theory (Deci & Ryan,
2004). Specifically, our strategy was to ensure that the teaching fulfilled students’
basic psychological needs in terms of feeling competence, autonomy, and related-
ness.

During the first workshop with six participating teachers, we introduced the
ideas of basic psychological needs, of inquiry-based science teaching and learn-
ing, and shared a mutual understanding with them about the loose structure of
the motivating features of inquiry-based science. We asked the teachers to design,
with our support, an inquiry-based science unit on any relevant and possible topic.
There were no requirements regarding specific teaching methods, but the unit had
to include features to support students’ feelings of competence, autonomy, and relat-
edness; active thinking; students’ responsibility for their own learning; and some
aspects of the science investigative cycle, such as asking research questions, plan-
ning an investigation, or analyzing data.

During the workshop, the teachers initially planned in pairs, and then they
planned their own one- to two-lesson-long curriculum units. At the end of the
workshop day, the teachers presented their preliminary plans, and we engaged in
constructive discussions that emphasized the motivating features of the plans. The
leading idea was to identify motivating features from the preliminary plans and ask
questions 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?

Wh%ﬁgtglﬁqset%ggagsérdsoe%gggg& rt?he curriculum units, they presented their enact-
ment during the second workshop. The goal was to support a mutual understand-
ing of how to design motivating inquiry-based science teaching. We analyzed the
motivating features of the teachers’ curriculum units (Loukomies et al., 2018) based
on the posters teachers created to communicate their curriculum unit for others
and recordings of the reflection sessions. The analysis was based on the aforemen-
tioned theoretical ideas on inquiry-based science teaching and motivation and
theory-driven content analysis (Patton, 2002). The analysis focused on revealing
how the following features appeared in the units: motivation support (autonomy,
competence, social relatedness, interest, significance, and utility value); students’
responsibility; and possibility of active thinking.

The analysis revealed that the enacted curriculum units were quite traditional
and teacher-centered. They included very little student responsibility for the pro-
cess. However. students’ active thinkine was embphasized in all units. such as in
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the laboratory activities, concept mapping, making comics, or making presenta-
tions. The motivational features were mainly related to supporting students’ feelings
of autonomy by letting them make task-related decisions and supporting students’
social relatedness by allowing them to work in pairs. The teachers did not include
any support for feelings of competence. Building a mutual understanding of the
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lum units. However, this analysis revealed only half of the story, namely, how the
teachers described the units.

To evaluate the other half, namely, how the students experienced the moti-
vating features of inquiry-based science learning, we interviewed 18 students who
had participated in the teacher-designed curriculum units (Juuti, Loukomies, &
Lavonen, 2013). High achievers, low achievers, and females and males with various
motivations related to science were selected to provide a variety of student views.
The students participated voluntarily during the school day. They were asked to
describe 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.
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 they
participated, the decisions they were allowed to make, and whether they succeeded.
Their responses were examined following the principles of deductive content analy-
sis.

Compared 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 do
more on their own. Students also shared that they learned more, and they were able
to be creative, construct concrete products, and work with their friends to a greater
degree. In addition, they noted that their teacher was more cheerful. However, they
complained that the curriculum unit involved more work for them and believed
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learned more if the teacher decided the student groupings instead of requiring them
to select their own partners.

One limitation of the iteration was that the analysis relied on what the teachers
and students remembered about the curriculum units. Thus, their actual feelings
during the learning situations might have been different.

Outcomes

In this case, we emphasized the loose structure as a design principle in terms of
the integration of the basic psychological needs introduced in self-determination
theory with inquiry-based teaching. The analysis of the teachers’ reports and
the student interviews showed that the teachers were rather conservative while
decioninoe their curriculiim tinite The <tuident interviews revealed that de<ionino
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motivating inquiry-based science curriculum units is not straightforward. Some stu-
dents 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 that
it is too ambitious to claim that a certain way of teaching would make all students
more motivated. Furthermore, students may consider inquiry-based learning to be

fggu@gﬁi&.glgkimd it may require too much independent work and advanced self-

The theoretical contribution of the project focused on showing how inquiry-
based teaching might increase students’ motivation to learn science. The practical
output was Web-based introductory learning materials on motivation and inquiry-
based science teaching (IBST; Inquiry-Based Science Teaching, n.d.-a, n.d.-b). The
materials include short introductory videos and edited videos showing how moti-
vating features appear in an actual classroom. This case also provided knowledge
on collaboration with teachers. Even though Finnish teachers are considered auton-
omous professionals, they are still rather conservative; therefore, more intensive
collaborative planning may be needed to achieve curriculum units that fulfill the
visions of future learning.

Conclusions

In this chapter, we presented two cases of research projects in which the co-
development of curriculum units by teachers and researchers was the central activ-
ity. Our aim was to show that, when positioning teachers as innovators and cur-
riculum developers and co-developers in curriculum units, it is possible to change
teaching practices and students’ experiences. We also highlighted students’ chal-
lenges in applying science knowledge and challenges designing motivating curricu-
lum units.

The cordevelopment of the curriculum, units embedded the research, i
authentic Classtoomh context, as emphasized in ear‘fy conceptuaﬁzaﬂons of DBR
(Brown, 1992; Linn, 1996). Indeterminate situations, in which practitioners—in
this case, teachers and researchers—do not know how to act, are emphasized or
created in DBR because an indeterminate situation requires actions to define the
problem 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,
“educational knowledge, the ‘product’ of educational inquiry, reveals possible con-
nections between actions and consequences” (Biesta & Burbules, 2003, p. 110,
emphasis in original).

Even though organizations such as OECD, the World Bank, and UNESCO
have raised international awareness of learning and education, education is still
highly culturally dependent. In this chapter, we have argued that national curricu-
lum and curriculum unit development is a means and an end. While teachers and

receatrchere are decioninog enactine and evalitatine c1irriciiliim 11hite faocether and
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reflecting on the enactment, they are simultaneously transforming the educational
situation and finding ways to regulate themselves. Through curriculum unit devel-
opment, teachers are invited to participate in a process where teaching aims, visions
of future learning, and strategies to embody features of future learning at school are
critically reflected based on the research literature and practical experiences.

a relBibinancbrenchers gt alksehan) kevelidansya maststs dsstes apdrthevhane

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,
since teacher education is organized by research universities, a readiness exists to
pursue ambitious shared activities where teachers are considered curriculum devel-
opers instead of curriculum adopters.

The world is changing, and educational needs are changing along with it. For
example, new kinds of learning demands and societal issues, such as climate change
adaptation and mitigation, preventing massive extinction, and avoiding pandemics,
require continuous curriculum changes, and DBR is needed to understand and pro-
mote new learning. Instead of emphasizing certain methods in teacher education to

achieve fixed aims, the focus should be placed on teachers readiness to participate
in curriculum development and DBR projects. Furthermore, Biesta and Burbules

(2003, p. 111) emphasized the following:

Finally, it is unlikely that educational reality will remain stable over time for the very
practical 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 a
contribution to the improvement of education, it will be through the provision of
new intellectual and practical resources for the day-to-day problem-solving of educa-
tors. 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 more
intelligent way.

This realization that there is a need for change is crucial, especially for science
education, as science provides students with conceptual tools to better understand
and act in the world.

DBR is a future-oriented endeavor. Teachers and researchers design future
learning for authentic settings. This requirement for research in authentic settings
differentiates DBR from laboratory or intervention research (Brown, 1992; Design-
Based Research Collective, 2003). To be authentic, practicing teachers need to have
an active role in designing the curriculum units.

Curriculum unit design begins with sharing experiences and thoughts about
phenomena 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-
logical needs and inquiry approaches in motivating students to learn science. Based
on a shared understanding of the context and the vision of future learning, teachers

and recearchoare farmiilatre a fantative crrateov o acrhiove ciich leaarnino
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The core of DBR is classroom trials, and the following questions should be con-
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? Since
classroom 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-
tain petRf¥on to theoretical understanding, DBR has practical outcomes. In our
cases, along with academic publications, we published support materials for teach-
ers on materials science and a framework to design motivating inquiry-based sci-
ence curriculum units.

In Chapter 1 of this volume, Campanella and Penuel emphasize that DBR asks
what could be learned about the world by changing it. In this chapter, we described
two DBR cases where the teacher’s role in curriculum unit design was central. By
engaging in shared curriculum development, by obtaining similar experiences in
the classroom, and by anticipating each other’s intentions, researchers and teachers
can come to a stage where they share the same world. Furthermore, through reflec-
tion, new knowledge concerning teaching and learning is constructed. Thus, DBR
is 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 such
learning can be orchestrated.
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CHAPTER 5

Classroom Design-Based Research

Designing for Proportional Reasoning
in Mathematics Education

Michelle Stephan

Design-based research (DBR) has gained prominence as a research methodology
in mathematics and science education over the last two decades and varies in its
purposes and educational settings (Cobb, Confrey, diSessa, Lehrer, & Schauble,
2003; Corcoran, Mosher, & Rogat, 2009; Daro, Mosher, & Cocoran, 2011; Penuel,
Coburn, & 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,
teacher professional development (PD) or preservice education (Simon, 2000), one
or more school districts (Cobb & Jackson, 2011; Penuel et al., 2013), or across a state
(Wilson, McCulloch, Curtis, Stephan, Mawhinney, & Webb, 2017). As an example
e by crommed tS apan: mesrs R prolechinarhich e
they implemented new state standards. Data were collected to understand the sup-
ports and constraints of the infrastructure and resources as teachers adapted them
in their classroom. As another example, Crabtree and Stephan (2021) conducted
a 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’
awareness of the ways that science perpetuates racism in both the classroom and
society.

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 very
settings for which its use is intended (see Chapter 1, this volume). Thus, an analysis
that utilizes a national database of ACT scores disaggregated by socioeconomic
standing, for example, would not involve a DBR methodology since no innovation
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captured. The appeal of DBR lies in the fact that, while much educational research
is divorced from practical problems, DBR is necessarily located in the practical
settings that it is designed to study. Furthermore, the main activity of researchers
in this approach is highly interventionist in that they are proactively altering the
research context and striving for change as the implementation occurs. The goal

Brovtcoufeshifiyhs desnwigrindvRith R TR iR R Asc MBIAPSR AaR: &7
supporting that realization for those who might wish to adapt the design in their
own contexts (Cobb, 2003).

Since DBR involving teacher PD, district-, and statewide contexts has increased
in number over the last decade, Stephan (2014) refers to design research in class-
room settings as classroom-DBR (C-DBR). C-DBR differs from other types of DBR
in the purpose and setting of the work. A newly designed resource typically consists
of 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 standards
implementation. 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-
ematical 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 help
teachers understand how to integrate technology meaningfully in their classrooms.
The research may examine teachers’ technology knowledge prior to the PD as well
as 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 instruction
for 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 study
one’s own classroom practices or materials for immediate improvement.

In all DBR cases, the research team typically conducts several cycles of design,
implementation, and analysis, with revisions being made at the end of each cycle. For
tzon t%go , in p art1cular, as %lnﬁ cycles gome to a close, the Qutcome is a viable instruc-

y that consists & hetual Instructional taterials as well as a escription
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-
digit place value (Bowers, Cobb, & McClain, 1999); small-number relations (Cobb,
Gravemeijer, Yackel, McClain, & Whitenack, 1997); statistical reasoning (Cobb,
McClain, & Gravemeijer, 2003); linear measurement (Stephan, Bowers, Cobb, &
Gravemeijer, 2003); differential equations (Stephan & Rasmussen, 2002); and inte-
ger concepts and operations (Stephan & Akyuz, 2012). C-DBR involves a research
team that typically includes a teacher who implements an instructional innovation
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,
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-
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conducted 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 project
to illustrate each of these activities. I conclude with a discussion of the products of

C-DBR and how they might be used.

Classroom-Based Design Research

Other chapters in this book go much deeper in the theoretical and practical aspects
of 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 of

C-DBR. A C-DBR cycle consists of three phases, each of which will be described in

turn: design, implementation, and analysis/revision.

Design Phase of C-DBR

In the first phase, design, the researchers identify a practical and/or theoretical
problem 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-
tion is the design of an instructional sequence, relevant research could involve
cognitive learning trajectories on the mathematics topic (i.e., how students reason
about the mathematics concept and how it progresses). Other literature that could
be helpful consists of descriptions of technology that may support students’ learn-
ing of the concept, the historical development of that concept, and theoretical
and practitioner articles on, say, the use of tools and inscriptions in supporting
students’ learning. The role of design team members is to read rich literature, adapt
an instructional design theory (if available), and use the creativity and ingenuity of
team members to sketch a possible learning trajectory and associated materials. A

learning trajectory is a conjectured set arning goals and toqls,inscriptions

acLVILEs to Pe uded to su]pport them (zgl%mentgs R garama, %1804?, %tir%on, 195]'51;
Stephan, 2014). With this hypothetical learning trajectory (HLT), the designer or
designers engage in a thought experiment to envision how the students may reason

with the materials and tools/inscriptions and what type of conversations would be
possible.

Implementation Phase

The second phase of the cycle, implementation, involves a full-time teacher, or one
of the researchers in the role of a classroom teacher, implementing the HLT in a
classroom setting. Sometimes, pre-interviews are conducted with only the students,
both to determine whether the starting point of the HLT is reasonable for them and

to collect baseline data on their mathematical understanding. Post-interviews can
1 1 1 L1 1 Ly e Y™y Y
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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 video
recordings as the students work together to solve problems. While formal analyses
are not usually conducted during the classroom teaching experiment due to lack of
time (Cobb, 2000), daily informal, yet formative, analyses are conducted in order to

detquming bonthe il s heing realized Pussudsateand bt shaness should bs

(2003) referred to these as daily mini-cycles of implementation—informal analysis—
revision that correlate nicely with the more formal design research cycle.

Analysis/Revision Phase

The final phase of the design research cycle, analysis/revision, consists of formal
analysis of the data in order to document students’ learning as well as revisions
that should be made to the HLT. In this way, an actual learning trajectory is docu-
mented and can be compared to the hypothesized one. It is critical in these analyses
that 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 the
introduction was the emergent perspective, a version of social constructivism (Cobb
& Yackel, 1996). The emergent perspective casts learning as both a social and indi-
vidual accomplishment; thus, the formal analysis of learning documents classroom
mathematical practices as well as individual students’ ways of participating in and
contributing to them (cf. Stephan et al., 2003). The formal analysis of classroom
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 emerging
learning trajectory and materials.

Suggested 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. These
AN P R RS VIS SR S ) o 3 R
should be what Gravemeijer et al. (2003) call an “instruction theory” for ratio and
proportion, or whatever concept has been targeted. It is referred to as an instruction
theory, as opposed to an instructional sequence of activities, because the materials
alone 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/
inscriptions, and the discourse topics that help support learning as students engage
with those materials.

In 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 middle
school. 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 other
C-DBR projects are used.
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The formal C-DBR project was conducted over 4 years and can be described in the

following timeline:

Yea.r } 4 Desj

entt

3 monébs)

hase.
a ‘practical nee

e Perform literature review.
e Conduct and analyze student interviews.
e Design a hypothetical learning trajectory (see Table 5.1).

Year 1: Implementation phase (classroom teaching, 6 weeks)

Year 1: Analysis phase (daily and 2 weeks after implementation)

Years 2—4 (completed three more cycles, one per year)
e Yielded a stable instruction theory (see Table 5.2).

TABLE 5.1. Hypothetical Learning Trajectory for Ratio and Proportions

Learning goal

Tools/imagery

Possible topics of discourse

Linking composite units

[terating linked composites

Additive reasoning using
addition and multiplication

Creating equivalent ratios

Comparing ratios

Comparing rates

Connecting pictures of aliens to

food bars

Informal symbolizing (e.g.,
tables, two columns of numbers,
pictures of aliens and food bars)

Long ratio table (build-up
method)

Shortened ratio tables through
multiplication and division with
scale factors

Ratio tables with missing
values; traditional proportion
representation (two ratios
separated with an equal sign)

Ratio table; no ratio tables
(standard proportion notation),
but can use arrow notations

Ratio table; arrow notation;
standard proportion notation

If the rule is 1 food bar feeds 3
aliens, the rule can’t be broken
if we add more food bars.

How students keep track of two
quantities while making them
bigger

Keeping track of two linked
quantities while they grow
additively

Adding or multiplying to build
up; efficient ways of curtailing
long ratio tables

Adding versus multiplying; how
do we deal with scale factors
that are decimals?

Finding common numerators or
denominators; size of the scale
factors; unit ratios

Difference between a ratio
and rate; unit rates; common
denominator and numerators
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TABLE 5.2. Stable Learning Trajectory for Ratio and Proportion

Learning goal

Tools/imagery

Possible topics of discourse

Linking composite
units

[terating linked
composites

Additive versus
multiplicative reasoning

Structuring ratios
multiplicatively

Creating equivalent
ratios

Connecting pictures of aliens to

food bars

Informal symbolizing (e.g.,
tables, two columns of numbers,
pictures of aliens and food bars)

Ratio table

Fold back to pictures; shortened
ratio table

Shortened ratio tables
through multiplication and
division with scale factors

Ratio tables with missing values

Traditional proportion
representation (two ratios
separated with equal sign)

If the rule is 1 food bar feeds 3
aliens, the rule can’t be broken if
we add more food bars.

How students keep track of two
quantities while making them
bigger

Keeping track of two linked
quantities while they grow
additively

Adding or multiplying to build up

Efficient ways of curtailing long
ratio tables

What does the horizontal scale

:
{RALQF TERECHEDY . ical scale

factor represent?

Adding versus multiplying;
meanings of scale factors;
what do decimal scale factors
mean/!

Change contexts

Analyzing equivalent

ratios

Comparing ratios

Comparing rates

Ratio tables

“Fraction” imagery

Ratio table
No ratio tables, but can use

arrow notations

Ratio table; arrow notation;
standard proportion notation

Adding versus multiplying;
horizontal and vertical scale factors

Reducing ratios;

vertical and horizontal scale
factors

Finding common numerators or
denominators; size of the scale
factors; unit ratios

Difference between a ratio
and rate; unit rates; common
denominator and numerators
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Ratio and Proportion Design Phase
Identify a Practical and/or Theoretical Need

At 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 other
(CRSOR RO MGRASS IR MRS AN (RSRRL AP RS RISh A M heRe Sl
pseudonyms). The special education teacher and I were co-teachers in an inclusion
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 a
researcher-teacher in that I led the design of the instructional materials, data col-
lection, literature search, and other research activities. The teachers, for their part,
participated as teacher-researchers by reading literature, assessing designed instruc-
tional activities, implementing the innovation in their classrooms, and participating
in all team meetings. To begin, the three of us were dissatisfied with our district-
adopted textbook’s approach to teaching ratios and proportions. The first problems
involved comparing ratios and percentages, without developing students’ under-
standing 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 could
be better utilized much earlier. From a designer’s perspective, it was difficult for me
to find a learning trajectory (i.e., a coherent learning route) supported in the materi-
als. Knowing that ratio and proportions are the crux of middle school mathematics
(Lesh, Post, & Behr, 1988), we decided to create our own instructional materials
that would better support our students’ development of ratio and proportion at a
more 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 its
practical output, while [ was interested in both the practical and research products.

Literature Review

To begin work on the design process, I did a literature search for studies that
described students’ cognitive understanding of ratios and proportions as well as any-
thing that resembled a possible learning trajectory. Students’ understanding of ratio
and proportions has been well researched, and my search yielded dozens of relevant
articles. What was missing at that time was any classroom-based studies of ratio
instruction. However, a couple of articles served to develop the first draft of a hypo-
thetical 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
the next section) that we adapted for interviews with our students. The purpose
of conducting cognitive interviews in classroom DBR is threefold: (1) Results can
inform designers whether their hypothesized starting point for instruction is reason-
able, (2) students’ strategies can lend insight into possible discussion topics for the
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hypothetical learning trajectory, and (3) pre- and post-interviews can document the
mathematical development of students over the course of the classroom teaching
experiment.

Prework: Cognitive Pre-Interviews

In 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 2
assessed if students can link together two quantities, such as $2 and 3 balloons, and
scale 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 would
revert to additive reasoning.

® Question 1: (Shows a picture of 3 balloons costing $2.) Ellen, Jim, and Steve
bought 3 helium-filled balloons and paid $2 for all 3. They decided to go back
to the store and get enough balloons for everyone in their class. How much
did they have to pay for 24 balloons? (Lamon, 1990)

e Question 2: (A picture of 3 aliens and 1 food pellet is shown to students.) How
many 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?
(Lamon, 1990)

® Question 3: Lisa and Rachel drove equally fast along a country road. It took

Lisa 6 minutes to drive 4 miles. How long did it take Rachel to drive 6 miles?
(Battista & Borrow, 1995)

We decided to interview a total of six students: three from Sean’s roster and
three from ours. We chose a diverse group of students including low-, middle-, and
high-performing students; students with special needs; and students whose first lan-
guage was not Eg%hshk\x/e hoped tharbth1s diversity woulﬁl reveal range ofld fer-
ént strategies and thinking processes about ratios, especially since the topic had not
been introduced formally in an educational setting yet. Students’ solutions to these
three questions provided insight into starting points for the instructional sequence.
For example, consider three solutions that were common for Question 1, the bal-
loon problem (Figure 5.1). In Figure 5.1a, Nadia drew sets of 3 balloons, labeling as
she went, and stopped when she reached 24 balloons. She then counted the number
of $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”; this
could thus serve as a productive starting point for the instructional sequence. We
learned from Brian, a student with a formally diagnosed learning disability, that
some students would try to keep track of the two quantities simultaneously without
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’s




Classroom DBR 91
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FIGURE 5.1. Three students’ solutions to the balloon interview task.

end-of-grade assessment, might not have a way to organize the quantities in the
problem (Figure 5.1¢).

We also learned that almost all of the students reasoned additively for Ques-
tion 3, the country road question. To solve this, students noticed that the difference
between 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 the
need for the learning trajectory to support structuring ratios multiplicatively, not
just additively. Finally, the ease with which students solved Question 2, the alien
question, led us to decide that the alien scenario could serve as a reasonable context
for the instructional materials. With these data in mind, and a possible learning
trajectory suggested by Battista and Borrow (1995), we now sketched the first hypo-
thetical learning trajectory.

Sketch an HLT and Supporting Materials

There are ﬁﬁ%ral i strucuonC} design theo 1es that ? be used by designers to
create an associated mstructional materials for mat ematics, namel ,

Realistic Mathematics Education (RME; Streefland, 1991), variation theory (Koi-
chu, Zaslavsky, & Dolev, 2013), anthropological theory of the didactics (Artigue
& Winsl@dw, 2010), and frameworks from the Shell Centre in England (Burkhardt
& 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
activity. The underlying metaphor from Freudenthal (1973) is that mathematical
ideas invented over long periods of time can and should be reinvented by students
through problem solving. Freudenthal (1991) refined the metaphor as guided rein-
vention 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 physical
tools, symbols, mathematical discourse, and instructional sequences that promote
abstraction from concrete situations.
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There are several tenets of RME that guide the design of the materials. First,
the materials should pose problems that are sequenced to support students mov-
ing from concrete situations to more abstract mathematical reasoning. Second,
the starting points for the instructional sequence should be experientially real in
that the students can imagine themselves interacting in the context, even if they
P B AR S IR niSdRtaetR T M Wi Activifiey homlstBsedssiensd
symbols (Gravemeijer & Stephan, 2003). For the ratio sequence discussed here, we
used 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 food
bar context as the starting point for instruction. Research from Middleton and van
den Heuvel-Panhuizen (1995) convinced us that students’ reasoning with a ratio
table could serve as the overarching model for the instructional sequence.

The Learning Trajectory

According to Battista and Borrow (1995), a possible learning route for proportional
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 formed
3 balloons as a composite unit (a unit of 3 singles) and a composite unit of $2.
Furthermore, she linked these two composite units together and iterated them pro-
portionally, that is, for every 3 balloons there must be $2. Battista and Borrow refer
to Nadia’s reasoning as a critical first step in reasoning about ratios, forming and
iterating linked composites. The two composite units must grow in the same coordi-
nated manner as they are iterated simultaneously. In other words, understanding
that the ratio 2:3 is equivalent to 10:15 means that students can iterate a composite
unit of 2 five times and 3 five times. Iterating by adding the numerator to itself and
the denominator to itself the same number of times is called the build-up strategy by
Kaput egld g(fest (1994{). Sgn%ly stated, studenés who use the build-up method use
repeated addition with both thé numerator and denominator to find an equivalent
ratio. When the targeted ratio is too high, however, students may invent an abbrevi-
ated build-up strategy in which they shorten the addition method by multiplication
(Kaput & West, 1994). For example, if there are 2 girls for every 3 boys and we want
to know how many boys there are when there are 58 gitls, instead of repeatedly add-
ing 2’s and 3’s to get to the target, an abbreviated strategy might involve multiplying
2 by 29 to get 58 girls and 3 by 29 to get 87 boys, the answer.

The next step might be extending linked composites sequences by whole num-
bers. Battista and Borrow noticed that when the target ratio did not yield a whole
number scale factor, students began to reason additively. For example, consider the
problem 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 that
can cause students to revert back to additive reasoning. A student might argue



that there is 1 utensil less than plates, so if there are 50 plates, there must be 1 less
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utensil, 29. Or, a different student might decide that, since you add 26 more plates
to 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,
instruction 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-
ISR USRS RRRRATHORAL dsAoRRg: i, hiChsasen & AREERGH SRS
by 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 learning
trajectory (see Table 5.1).

Initial instructional activities would provoke students to form linked compos-
ites 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 the
Ratio Instructional Unit given at www.nc2ml.org/6-8-teachers/6-2). For example, the
first page presents a picture of 1 food bar and 3 aliens as the rule. Then, the first
two 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: Is there enough food to feed the
aliens? We hypothesized that creating a strong link, further enforced by the context
(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 a
line to a food bar, we would highlight that particular inscription and ask students to
explain 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 feed
36 aliens, or how many aliens could be fed by 9 food bars. We expected students to
draw 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 a
vertical or horizontal list, we would capitalize on the inscription and reorganize it
as a ratio table.
thern) Tgaate StoAEnc ned Of the Bl shateay by cotamg Hnked Compoeiia.
We conjectured that possible topics of conversation would involve the reasons for
iterating by two different numbers and knowing when to stop. We thought students
might notice patterns in the long ratio table, such as the difference between the top
and bottom number increases or that the bottom number is always 3 times bigger
than the top (the unit rate/constant of proportionality interpretation). If those top-
ics emerged from students, we would encourage them to notice that one is additive
(difference) and the other is multiplicative (unit ratio), something not highlighted
by Battista and Borrow (1995).

As the learning trajectory progresses, we would pose different scenarios, par-
ticularly those that had high target ratios, to encourage students to invent more
efficient strategies. We would introduce the short ratio table that supports students
curtailing their build-up strategies and create an abbreviated one that capitalizes on



multiplication or division (see Figure 5.2 for a sample task).
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Who can figure out a short way to determine how many aliens 33 food bars will feed?

FIGURE 5.2. Task that encourages moving from a long to short ratio table.

After students solve problems within the alien context, utilizing various meth-
ods and inscriptions (i.e., pictures, long and short ratio tables), we would introduce
problems with nonwhole number scale factors. We expected to have conversations
about the meaning of the decimal scale factor as well as which method would be
easier: fh(_e scale ‘;’actor (horizontal relationship) or constant of proportionality (ver-
tical relationship).

Next, we posed problems in a variety of new contexts to encourage students
to reason proportionally in new situations. We gave students an actual day care
pamphlet from a local business and asked them to notice the general requirements,
such as Maintain minimum staff-to-child ratios 1:11 for 2-year-old classrooms. Again,
the consequences for breaking the link between the ratios were high stakes, that is,
a day care center can lose its license. Other contextual situations we used included
recipes, prices of a variety of calculators, and seventh and eighth graders’ preference
for a certain rock band.

The final part of the hypothetical learning trajectory involved supporting
students to make meaningful comparisons between and among ratios. While our
district-adopted textbook began with comparisons among percent and ratios, we
decided to develop students’ meaning for ratios first and then have them make
comparisons. We conjectured that their creation of ratios and linked composites
and invented strategies for finding equivalent ratios using a ratio table would sup-
port meaningful strategies for comparing different ratios. An example of an initial
task for comparing ratios concerned a Halloween problem (presented in pictorial
form):

The 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 students
decided to experiment with the recipe to see who could make the darkest shade of

jeitbiond: Rchels R EssiPr  SRERRS St CURESH Rl oo YRS Redr OB Sldgehes
recipe contains 6 ounces of corn syrup and 18 drops of red dye. Whose recipe makes



the darkest red color? Explain.
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We anticipated that students would make equivalent ratios to compare recipes
by creating unit ratios for each, finding common numerators across pairs of ratios
or across all three, and finding common denominators. Other students may simply
notice that the drops for each recipe are 4, 2, and 3 times larger than the amount of
corn syrup, respectively, and decide that Michelle’s recipe will result in the strongest

SRS RN ol S S AR 0 SRAVERAHORS Srou e hes SOmBRTieR RIoRicRe
whether to use the largest or smallest quantity. For example, if each of the ratios
are converted to unit ratios, ¥4, ¥2, and ¥/3, Michelle’s recipe is the reddest due to
the 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,
they should choose the smallest numerator to get the least amount of clear liquid to
dilute the red dye. Thus, interpreting the ratios in terms of the context is a critical
component of this part of the HLT.

Ratio and Proportion Implementation Phase

With a hypothetical learning trajectory and associated instructional materials in
hand, a classroom teaching experiment (Cobb, 2000) was performed. Since we
were employed as teachers, not researchers, the resources to run a formal classroom
teaching experiment were not available. The only formal data we could collect
were our own personal field notes and records of teacher team meetings. However,
we 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-
sion class. The three of us met on an almost daily basis to lesson image (Stephan,
Pugalee, Cline, & Cline, 2016), which consisted of reflecting on the students’ strate-
gies, adjusting the instructional materials for the following day, and hypothesizing
the types of strategies students might invent as well as questions we would ask to
facﬂﬁtt%(t)}&eg e\?vren\;%%eg S?Eaglcérrtlotgglllgclfj;ideo data from the ratios classroom teach-
ing experiment, we were able to make copies of students’ assessments and daily
work. We also kept track of changes to the instructional sequences made during the
daily debriefing sessions as well as the rationale. Additionally, we video-recorded
post-interviews of the same six students in order to determine the ways in which
their proportional reasoning had changed during the instruction. It was through
our daily notes and interview analyses that we were able to engage in the next phase

of C-DBR.

Ratio and Proportion Analysis/Revision Phase

To conduct a formal analysis of classroom implementation data, researchers utilize
their theoretical framework and analysis technique to document the learning of



the classroom as well as the ways individuals participated in and contributed to
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that 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 and
an analytical tool created by Rasmussen and Stephan (2008) to document class-
room 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 of

LTy 2 A AR IS REERR O M YR W R SR RS e s G
explanations for the solutions they used, and checked our interpretations against
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 or
proportions. For example, for the balloon problem, Nadia immediately drew a short
ratio table with money on the top and number of balloons on the bottom. Knowing
she 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 his
part, began by writing down some calculations that started to not make sense to
him. At one point, he exclaimed, “Oh!” and drew a shortened ratio table like Nadia
did (Figure 5.3b). Finally, Arthur, a student who had historically underperformed in
mathematics, 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 balloons
to 24, and then multiplied $2 times the scale factor to create the equivalent ratio
24:16. Every student also solved Question 3, the country road problem, by making a
ratio 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-
ship of 1.5 times greater or scaling down to create a unit rate.

We also analyzed the results of a common summative assessment (i.e., the unit
test) to determine the reasoning of the whole class. Each teacher created a summary
of students’ solutions for each problem. For example, one problem involved students
deciding which recipe, among three, was sweetest when given the amount of blueber-

ries and sugar, Our records indicate the most common solutions involved comparing
tastes by (I) finding common numerators; (2) finding common denominators; an

(a) Nadia’s solution (b) Brian’s solution (c) Arthur’s solution
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FIGURE 5.3. Students’ solutions to the balloon problem in the post-interview.
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(3) creating unit ratios, with a 1 in either the numerator or denominator. The most
common error occurred when students concluded incorrectly that the food item
with the bigger number always had the sweetest taste (i.e., choosing 6 cups of blue-
berries to 2 cups of sugar over 4 cups of blueberries to 2 cups of sugar). We brought
our analytic summaries to a meeting and compared the results to determine if there
BB PR R dent Rl n Pt s e s sk Rk sepR actees
cess. However, both these data and our daily teacher/research meetings suggested
three major revisions for the next cycle of design research: (1) calculational reason-
ing, (2) structuring a ratio multiplicatively, and (3) analyzing equivalent ratios.

Calculational Reasoning

Although students could solve ratio and proportion problems given in a variety
of contexts, their reasoning was very procedural. In other words, the ratio table
became a procedural device with shaky conceptual understanding underlying the
calculations. We wondered, in retrospect, what students would say if we asked them
what the x8 stood for in the balloons problem. In fact, several of us asked students
informally after the unit test and learned that the x8 unanimously stood for the
number you multiply by to get up to $16.

Students’ calculational orientation to the ratio table, while reasonable, was
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 and
students should hold a conceptual orientation to mathematics, a perspective that
mathematics is not just about calculating to obtain correct answers. Rather, math-
ematical procedures should have meaning within the context of the problem. For
example, we hoped that the x8 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.
The fact that it did not mean this for most students led us to make our first major
revision to the instructionaf‘sequence.

In order to support students’ interpreting the result of multiplying both units in
the ratio by the same number, we added tasks that focused explicitly on this idea.
For example, we would show a picture of three students’ strategies to the same prob-
lem: 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 short
table 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-
ber during discussion. Typical questions that contained contextual press (Reinke,
Stephan, Ayan, & Casto, submitted for publication) were “Why did you multiply

bovhaiteoRn Ao At Whatadastathar “Gsad fondn b e,

the top and 15 to the bottom?”



98 DBR AND CURRICULUM DEVELOPMENT

Structuring a Ratio Multiplicatively

The second adjustment we made to the learning trajectory involved adding more
tasks 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.
In this way, we were attempting to support students to structure a ratio multiplica-
tively. In other words, 3 food bars to 6 aliens is proportional to 18:36 because both
denominators are 2 times larger than their numerator. More contextually, there are
always twice as many aliens than food bars for both quantities. Alternatively, there
are always half as many food bars as aliens. The teachers asked questions about the
relationship between the numerator and denominator in the table as well as the dif-
ference between a horizontal scale factor and vertical multiplier. We hoped students
would notice that the vertical multiplier stayed constant throughout a long table
while the horizontal scale factor changed depending on the target ratio. We also
hoped that students would relate the constant vertical multiplier (what we call the
constant of proportionality) to the unit ratio 1:2.

Analyzing Equivalent Ratios

As students structured ratios multiplicatively, we introduced one more learning
goal 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-
rooms (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)
or an infant classroom (1:5). We expected students to use flexible strategies based
on their diverse ways of structuring ratios to this point. Some students might reduce
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 denominator

is 8 times as big as its numerator is a todi;llg:r room glome stude ight just assume
that any Jenotnator that 18 8 factor of 5 1s A toddler toom. Al of fhese strategies
would allow teachers an opportunity to revisit what the vertical multiplier means
and how it can be used to determine equivalent ratios/proportional relationships.

Stable Instruction Learning Theory

Recall 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 ratio
and proportion instruction theory that resulted from 4 years of design experiments

HoHmmprizsihy Tabloerdt dife e reisions dhas msulid fromdbeinplsmenta
the table.
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The stable learning trajectory, coupled with the proposed instructional
sequence, constitute the instruction theory for ratio and proportion. As can be seen in
the table, an instruction theory is not equivalent to only the instructional materials
that are to be used in a classroom. Gravemeijer et al. (2003) argued that there is no
reason to expect that the materials themselves should reproduce the same results
S T AR OIS YT A R PRAL AT P QRS iR BEFEHES
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,
that are generalizable, and it is the responsibility of teachers to adapt the materials,
forming their own hypothetical learning trajectory, for his or her particular context.
When creating an HLT for their own classroom, teachers should consider (1) how
students may reason with the tools and inscriptions, (2) how this reasoning relates
to 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 alter
some of the activities as they enact the instruction theory to better support their
students.

Conclusion

In this chapter, I have described the process of enacting the three phases of a C-DBR
project. At the macro level, the designers/teachers engaged in cycles of C-DBR as a
way 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-
ematical concept resulted and was ready to be adapted to other classrooms. The
ratio and proportion instruction theory has been adapted by at least a dozen middle
school teachers with whom I have worked and is currently listed on a public website
developed for North Carolina mathematics_teachers (www.nc2ml.org). In terms of
adaptation, 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 as
the 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 and
food 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’
reasoning with ratios qualitatively, not just quantitatively. Such adaptations do not
mean that the instruction theory was flawed, but rather that it is dynamic and
adaptable to states or countries where mathematical standards for K-12 may differ.
The power of the instruction theory is that it documents the rationale, expected
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was 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-
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 told
him 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 contributing

ember of a C-DBR team helﬁfgs&tlﬁm see how gyr. gg%eﬂaléc.hrlgltlﬁledé%%,e’hélem acted

their classroom practice as w eir students 5 ah con-
tinues to read research, searches for learning trajectories in textbook materials, and
analyzes the diversity of student reasoning for revisions to instruction, and Jenny
became a mathematics coach for her district. Future research might focus on the
role that engaging in C-DBR plays in teachers’ feelings of empowerment as teacher-
researchers as well as what residue remains with teachers after a design researcher
has left the school setting.
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CHAPTER 6

Curriculum Development of Reading
and Writing in the Middle Grades

Zoi A. Philippakos and Charles A. MacArthur

The recent reading results of the National Assessment of Educational Progress
(NAEP; McFarland et al., 2017) found an unchanged performance among middle
and high school students. Despite policy changes on literacy acquisition, standards,
and instruction (see Common Core State Standards [CCSS; National Governors
Association Center for Best Practices & Council of Chief State School Officers,
2010]; Every Student Succeeds Act [ESSA]), underperformance persists. The
results 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-
cable underperformance among U.S. students (National Center for Education Sta-
tistics, 2017). Internationally, the Programme for International Student A ssessment
(OECD, 2019) showed that U.S. students performed above the average (U.S. aver-
age score 505; of the Organisation for Economic Co-operation and %)evelopment
(OECD; average score 497), but there has not been a statistically significant change
in performance since 2000.

To make progress in literacy achievement within the United States, there is
a need to redouble efforts to apply evidence-based methodologies. Research has
indeed provided a range of evidence-based practices for reading and writing instruc-
tion (e.g., Shanahan, 2016), but these practices are not widely used in schools
(Dockrell, Marshall, & Wyse, 2016; Gillespie, Graham, Kiuhara, & Hebert, 2014).
The research—practice gap is a substantial problem. In this problem space, the use of
design-based research (DBR) allows the closer examination of contexts, practices,
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in authentic settings. In this chapter, we will report our work with middle school
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students on the design and modification of writing and reading processes using
genre-based strategy instruction.

What Works in Secondary Education

Despite the often circulated opinion that writing instruction methods do not have
adequate research support, there is plenty of research conducted with elementary
and secondary learners on evidence-based practices. Those practices can be located
in the practice guides that the Institute of Education Sciences has shared (www.
ies.gov). Based on Graham et al. (2016), for example, writing instruction in the sec-
ondary classrooms should (1) explicitly teach appropriate writing strategies using
a model-practice—reflect instructional cycle; (2) integrate writing and reading to
emphasize key writing features, and (3) use assessments of student writing to inform
instruction and feedback to students. According to those guidelines and relevant
research, writing instruction should first support students’ understanding about
the audience, writing purpose, and writing process and explicitly teach students
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-
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,
but instruction should support both and connections between them. Furthermore,
instruction should incorporate the use of exemplars or mentor texts to highlight the
text features and better understand them for their own writing. Finally, formative
assessment can support the identification of specific instructional needs in order to
effectively design instruction and monitor students’ progress. Overall, these recom-
mendations address instruction, pedagogy, and assessment.

Argumentation

Argumentation is a common academic type of writing that is challenging for learn-
ers (Knudson, 1992; Kuhn, Shaw, & Felton, 1997; Midgette, Haria, & MacArthur,
2008; 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 and
its requirements, learners’ difficulty developing and including convincing reasons,
and their challenge to effectively address and rebut the opposing position. Argu-
mentation is dialogic in nature (Ferretti & Fan, 2016) and requires critical thinking
and judgment of ideas (Walton, 1989). Students may find it challenging to respond
to an opposing position and may weaken it; they may favor specific ideas and sup-
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The Common Core standards emphasize instruction to address persuasion
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and argumentation (National Governors Association Center for Best Practices
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& Council of Chief State School Officers, 2010). Across kindergarten to grade
6, 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,
they should be able to address the opposing position, arguing that their position is
stronger. Across middle school grades, students are expected to write papers that
present Cti‘heir claim, that are clear, and that inclclll,de accuae evidence. Students are

pected to write drguments in résponse to readings and also participate in conver-
sations in which they present their points and support them with evidence. Overall,
there is an expected synchrony between reading, writing, speaking, and listening
for students to function as critical readers, writers, and thinkers.

Instructional Approaches: Strategy Instruction

Several approaches support argumentative writing that draw from social and cogni-
tive theories (for a review, see Ferretti & Graham, 2019). A cognitive approach that
has led to positive changes on writing quality is strategy instruction (Graham, 2006;
Graham, Harris, & Chambers, 2016). Strategy instruction addresses both cognitive
and metacognitive strategies, their explicit and systematic instruction, and their
gradual application through systematic scaffolds provided by the teacher. In gen-
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,
2011; Philippakos, MacArthur, & Coker, 2015).

Decisions about what strategies to teach are based on extensive research on
the cognitive processes of proficient writers. The work of Hayes (1996), Hayes and
Flower (1980), Bereiter and Scardamalia (1987), and McCutchen (2006) revealed
the complex strategies used by experienced writers for planning and revision. How
to teach is guided by research on pedagogical approaches that help students master
strategies. Specifically, in strategy instruction, teachers model by using live think-
alouds that demonstrate how to complete challenging tasks and how to overcome
anticipated challenges. Modeling is followed by collaborative practice in which
teachers and students practice together, but teachers scaffold and guide the appro-
priate application of taught strategies. Through this gradual release of responsibility,
students observe the teacher model how to use the strategies, explain in their own
words why to use them, and work to memorize them before they proceed to guided
practice. In guided practice, teachers support students as needed through individual
conferences or small-group instruction. Finally, the question about how to support
independence is answered with explicit instruction on self-regulation strategies to
identify goals, select strategies for managing factors such as time and space of work,
monitor progress toward goals and strategy use, and reflect on strategy use and
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of strategies.
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In this current work, we provided instruction on genre-based strategy instruc-
tion that coordinates theories and approaches while it connects critical reading,
writing, and thinking.

Genre-Based Strategy Instruction

Genre-based strategy instruction draws from several theories and instructionally
sound methodologies. The instructional components draw from an effective model
of strategy instruction with self-regulation, the self-regulated strategy development
(SRSD) model (Harris & Graham, 1999, 2009). This model has been studied across
many grades and contexts, and has been found to positively improve students’ writ-
ing performance as well as their motivation to write (Graham, 2006; Graham et
al., 2016; Graham, Harris, & Santangelo, 2015; Graham, McKeown, Kiuhara, &
Harris, 2012). SRSD includes specific instructional stages that address activation
of background knowledge, teacher modeling, guided practice, and independent
application. Most importantly, SRSD includes self-regulation strategies for goal set-
ting, task management, self-evaluation, and maintenance of motivation. Strategy
instruction combined with self-regulation leads to higher gains in writing quality
(Graham, McKeown, et al., 2015; Harris & Graham, 2009). In the current project,
self-regulation strategies are embedded across writing and reading tasks.
Instructional components in this project, Developing Strategic Writers, also
draw from the work of Englert and colleagues (1991) on cognitive strategy instruc-
tion in writing (CSIW); they were the first to integrate text structure, or genre
elements, into planning and revising strategies. In CSIW, planning strategies began
with rhetorical analysis of the writing assighment to select an appropriate text
structure or genre; then genre elements were used to generate and organize content
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 features
to support reading comprehension as well as planning and revising.
urthermore, the instructional components draw on work on genre-based lit-
eracy pedagogy (Martin & Rose, 2012; Rose, 2016). Genre includes more than text
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 to
text structure and linguistic and syntactic characteristics that characterize the dis-
course. Thus, genres are text forms developed to meet particular social purposes and
communicate with readers. As a result, there are multiple genres within the general
categories of narrative, argumentative, and informative texts. Genre includes the
linguistic features of text in addition to the organizational elements of text structure
(McCutchen, 1986, 2006). In the current project, instruction begins with explicit
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specific text and genre characteristics (e.g., the use of an opposing position and a
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rebuttal). Instruction introduces genre and linguistic features through the use of
mentor texts, model student texts, and sentence frames.

Critical reading is incorporated in the instructional sequence to support the
development of self-evaluation. An emphasis is placed on evaluation and on the
role of critical reading using genre-specific evaluation criteria for revision that con-
nect with the elements of the genye a d the planning ,%leme ts. Before, student
plan and write their own papers, they learn genre-specific evaluation criteria an
apply them collaboratively to evaluate both good and weak examples of writing
by unknown students. Also, prior to peer review, teachers model how to evalu-
ate using genre-specific criteria and other linguistic features, and students practice
with partners evaluating the work of unknown others before they self-evaluate and
peer-review their papers. Several studies have found that teaching genre-specific
evaluation criteria has a positive impact on revision and writing (for a review, see
MacArthur, 2011; MacArthur, Graham, & Harris, 2004). In our own experimental
work with fourth and fifth graders (Philippakos & MacArthur, 2016), students who
learned genre-specific criteria and applied them to give feedback on papers written
by unknown peers improved the quality of their own revised essays.

Instructional research also supports reading and writing connections. Research
on reading and writing connections has found that the two are connected on prag-
matic, cognitive, and procedural levels (Shanahan, 1984; Tierney & Shanahan,
1991). 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, they
share common cognitive processes and knowledge, such as knowledge of pragmat-
ics, text attributes, domain knowledge, and procedural knowledge (Fitzgerald &
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 own
perspectives. As a writing strategy, summarization as well as note taking supports
reading comprehension (Graham & Hiebert, 2010). In the current project, genre-
based strategies were used both to take notes and comprehend information from
reading and then to write about that information by consulting those notes.

This genre-based approach to writing coincides with the recommendations
provided by Graham et al. (2016) on writing instruction for secondary learners.
Specifically, it has a strong emphasis on genre as this relates to purposes, audiences,
and discourse. Also, it provides explicit and systematic instruction on the writing
process but also develops a predictable relationship between planning and revision
on the basis of text structure. It promotes instruction that supports a gradual release
of responsibility and promotes evaluation for self-reflection.

Using this instructional approach, we developed lessons on the genres of
opinion, procedural, story, report writing for grades K-2 (e.g., Philippakos &
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2015; Traga Philippakos, 2020a). In the meantime, we also worked with schools to
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examine the obstacles teachers faced in the implementation of genre-based strategy
instruction and the pedagogical and content knowledge needs teachers had (Traga
Philippakos, 2020a). This information was used to design professional development
(PD) practices and a model for PD (see Chapter 11, this volume) (Traga Philippa-
kos, 2020b).

Current DBR Work: Purposes and Rationale

Historically, in our work on genre-based strategy instruction, DBR has been a work-
ing methodology for the development of instructional procedures and PD prac-
tices across the K-5 Developing Strategic Writers curricula. This current work
with middle grades arose naturally from our prior work with elementary schools.
Teachers and principals of middle schools contacted us asking for instructional
suggestions that addressed genre-based pedagogy. They shared that students who
attended 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-
egy instruction requested continuity for their curriculum, for students’ instructional
performance, and for teachers’ confidence and professional growth. Considering
that 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 sites
that included students from K—5 elementary schools that had applied the Devel-
oping Strategic Writers curriculum. The following research questions guided this
current project:

e [s the strategy for teaching strategies applicable in grades 6-8?
e What revisions are needed based on teachers’ feedback and on students’ per-
formance!

Methods
Participants and Setting

Participants in this work were the social studies, science, and English language
arts (ELA) teachers across two middle schools (n = 32) (Traga Philippakos &
MacArthur, 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 was

a Title I school.

Instructional Process: Writing
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(Graham, 2006; Graham & Perin, 2007; MacArthur, Philippakos, & Ianetta, 2015;
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Traga Philippakos, 2019). Drawing from the work with K-5 students (Philippakos &
MacArthur, 2019; Philippakos et al., 2015) and postsecondary learners (MacArthur
et al., 2015), an instructional sequence called Strategy for Teaching Strategies (STS)
was applied:

® Explanation of the writing purposes: Teachers explain that writing j Volllves
three purposes: to persuade, inform, and entertain or convey experience. leachers

explain to students that every time they read an assighment, they need to carefully
consider what Form they are asked to produce, what the Topic is, who the Audi-
ence would be, who the Author is and whether students write from a specific point
of view (i.e., assume the persona of someone else), and finally what the writing Pur-
pose is (FTAAP). For the latter, students are asked to imagine the writing purposes
as represented in a pie, with the different purposes each taking a piece (Philippakos,
2018). This process of completing a careful reading and analysis of an assignment is
called a rhetorical task analysis.

e Explanation of the genre and its purpose: Teachers explain that within each

A T A e R R A SR G R e
and develop through discussion needed background knowledge. In addition, they
address misconceptions that students may have (e.g., the perception of argumenta-
tion as fighting). Furthermore, teachers discuss with students the importance of
the genre, its application in real life, its organizational elements, and linguistic,
syntactic characteristics.

e Introduction of genre via read-alouds: Genre elements as well as specific lin-
guistic and vocabulary characteristics are further explained through a read-aloud
of 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 a

SURIRY: SRR MR ORI S i patin eResine hs sepre AT ER
mation from a book can support reading comprehension and demonstrate the value
of 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 their
work 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 paper
that readers are able to follow and understand.

® Evaluation of model samples and weak examples: Teachers proceed with the
evaluation of writing samples for that genre that vary on the clarity of their organi-
zation and meanings. The strong and weak model examples are student essays, like
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with the teacher first modeling the process of evaluation and understanding of the
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modeled papers, students practicing with the teacher, and then students evaluating
their own baseline papers and setting specific writing goals. The same process of
evaluation is used later in preparation for self-evaluation and peer review.

o Explicit explanation and think-aloud modeling with problem solving: At the mod-
eling stage, the teacher explains the writing process and the behaviors of good writ-
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 addresses
both cognitive and metacognitive strategies. Through the use of coping models,
teachers 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 the
ability to change participants’ beliefs in their ability to complete a challenging task
(Schunk & Hanson, 1989). During the modeling session, teachers plan, draft, evalu-
ate to revise, make one revision, and edit their work (see Figures 6.1, 6.2, and 6.3 for
planning materials, sentence frames, and evaluation rubric, respectively).

o Addressing self-regulation: At the end of modeling, teachers reflect on the
process and strategies they used and discuss with students observed behaviors and
comments the teachers made (e.g, “I should not skip the graphic organizer because
it 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 toward
writing.

o Collaborative practice: Teacher and students work together to complete a
paper on a new topic. The teacher guides students to use the strategies and records
students’ 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-
ing, teachers are encouraged to revert to modeling. This collaborative application of
the strategies is a part of the gradual release of responsibility (Pearson & Gallagher,

1983).

® Guided practice: Teachers support students as they work on a paper using the
steps of the writing strategy. Teachers may conference with students individually or
in small groups. Teachers may also assist them with a specific challenge they face
(e.g., how to begin a paper) and differentiate their instruction.

® Preparation for peer review, self-evaluation, and peer review: Peer review is
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,
evaluation using genre-specific criteria, generating comments, and giving feedback
using those elements. Students self-evaluate, identify their progress toward their
goal, 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 of
application and reflection.
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steps of the writing strategy producing papers in the same genre. During continuous

PLAN

Form: What is it that | am writing? Essay Paragraph Letter Other

Topic/task:
Audience:

Author:

Purpose (What piece of the purposes pie?):
What genre?

What elements?

IDEAS
In Favor (YES . ..) Against (NO...)

Graphic Organizer

Beginning | Topic/lssue/Problem Space:
Position:

Reason 1
Evidence 1

Reason 2

ME

Evidence 2

Reason 3
Evidence 3

Middle

Opposing Position:

Reasons and Evidence:

OTHERS

Rebuttal:
End Restate Position:

Message to Think/Expand the Issue:

FIGURE 6.1. Planning materials for argumentative writing. Adapted by permission from Philip-

1 2N A_ _ A 1 1M1 oIO99N1rEN N e Y AN ETY. . 1 1T D,



PakOs, (viaCALLUILUL, dllU CWORKCEL \ V1D ). WOPYIIEHL Y& U1 111C UULLOIU 'ICss.

111
112 DBR AND CURRICULUM DEVELOPMENT
1 Y
Middle for Opposing Position
- /

* On the other hand,
» Others suggest/claim/assert/think/believe that
» On the other side of the controversy, X suggest that

4 N

Middle for Opposing Reason

. J

* Afirst reason
* One reason

4 ™

Middle for Rebuttal

\_ y,

* Even though Xis , this suggestion is not , because

 This is an interesting/important perspective/idea/suggestion;
however, it is

FIGURE 6.2. Transition words for opposing position. Adapted by permission from Philippakos,
MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.

practice, teachers could continue supporting individuals and smaller groups by dif-
ferentiating their instruction.

Instructional Process: Reading

Teachers were asked to first support students in writing a paper without sources
and to then go through a process of modeling, collaborative practice, and guided
practice using sources. We acknowledged that reading comprehension can be a
challenge and wanted to make sure that students were initially aware of the writing
strategies before learning to read and incorporate information from sources into
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comprehend the text, and later utilize that information to write a draft. Then they
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Score
of 0-1-2

Beginning Topic/Issue/Problem Space: Is the topic clearly stated and
analyzed for the reader to understand the controversy or issue?

Position: Is the writer’s position clearly stated?

*For reasons: Are the reasons connected to the opinion. and are
they clear and convincing to the reader?

**For evidence: Is there sufficient evidence to support the
reasons? Is the evidence explained?

I-él Reason 1
Evidence 1
Reason 2
L) Evidence 2
o
g Reason 3
Evidence 3
Opposing Position: Is there a clear opposing position that states
" what others who do not agree with the writer think?
% Reasons and Evidence: Are the reasons connected with the
IC_) opposing position, and are they clear and sufficient?
Rebuttal: Does the rebuttal prove that what others say is wrong
and the writer is right?
End Restate Position: Did the writer restate the position?
Message to Think/Expand the Issue: Did the writer leave the
reader with a message to further think about the topic and issue
and/or take action?
Other Tone: Is the tone appropriate to the audience?

considerations
Sources: When sources were used, were they used accurately?

%?é\f&?@égvémggmgﬁ/)ﬁvere used, were they cited and

Sentence frames: Did the writer use sentence frames to guide
the reader?

REVIEWER/WRITER AS A READER
e Was the paper overall convincing? Why?
e What revisions should be made?

GOALS
e What should be the writer’s current and future goals?

FIGURE 6.3. Evaluation rubric for argumentative writing. Adapted by permission from Philip-
pakos, MacArthur, and Coker (2015). Copyright © 2015 The Guilford Press.
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were 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. The
process used for reading was the following:

o Application of FTAAP to determine the purpose and genre: Teachers asked
what the F%E/rﬁ, Titl ,.Auc%ence, Al%thor, and Purpose of oI rticle or reading selef—
tion 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.
When reading the title, they examined unknown vocabulary or content-related
terms/phrases. If terms were unknown, they looked for their definition and for an
example. When examining the author, they asked about other types of work by that
same author, the credibility the author had, how reliable the information he or she
shared 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,
teachers asked what the purpose was (the piece of the pie to be obtained).

e Identification of the genre: If teachers were not able to identify the purpose and

enre from the title, they read the firsg few paragraphs and wondered. aloud what
gente &:16 author présehtéd. %%secf (fn This S EEan: they Began taking notes on
the article and/or recording notes on the brainstorm sheet that represented ideas in
favor or against the topic.

e Note taking: 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?
What is this paragraph about? Does this information offer a reason? Or, is it general
information about the topic? What did I learn about the topic?”

o Oral summary using the notes or written summary: At the end of the reading,
teachers reviewed their notes and verbally provided a summary using them, or they
modeled how to write a summary by using information from the FTAAP (e.g., In

(Form) written by (Author), is shared).
e Use of notes to compose: Since students were aware of the strategy for plan-

ning, drafting, evaluating to revise, and editing, teachers modeled how to draft and

cite information (e.g., according to , based on the information
shared by , etc.).
Procedures

ELA 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 was
no additional time for meetings. In each of the half-day sessions, the researcher
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the differences between the types of reasons students might develop (from text,
experimentation, observation). Once teachers agreed to participate, written samples
were collected from students on opinion and argumentative writing. In ELA, stu-
dents responded to controversial topics that did not require readings, and students
used their prior knowledge. In science and social studies, students were provided
\%itl“btw.o article% qn controversial topics. Stﬁde?ts responded to dé’ff rent topics at

e beginning of the study and, after 2 weeks of instruction, typed their responses
and uploaded them to Google Drive, where they were de-identified and shared by
the administrative team with the researcher.

Measures

In order to examine changes in students’ writing performance, we developed writ-
ing assignments that (1) combined reading and writing, and (2) focused only on
writing. 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 in
the subject areas where they learned about content and cited sources. The selection
of reading sources was based on the following criteria: (1) readings that related to
content and standards teachers needed to teach and (2) readings that were on grade
level. The latter became a challenge as teachers shared concerns about students’
low reading levels. This was a negotiation between them and the researcher, who
explained that if students were to be evaluated on grade-level standards, students
had to practice and work using grade-level resources. Eventually, teachers agreed to
use the provided texts. In addition to the writing resources, the district and schools
used the Measures of Academic Progress (MAP; North West Evaluation Associa-
tion) to examine reading growth.

To better understand instructional challenges and to examine teachers’ views
on the feasibility of the approach, we interviewed participating teachers at the
end of the project and conducted live observations and video observations. Not
all teachers were comfortable with video observations, and in those instances, the
first researcher observed their instruction in person. The interview questions used
were drawn from previous studies (Traga Philippakos & MacArthur, 2020b; Traga
Philippakos, MacArthur, & Munsell, 2018).

Analysis and Findings

Students completed writing samples at pretest and posttest in ELA, science, and
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punctuation. The papers in science were also scored using a 7-point rubric that also
included 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 for
the state tests.

The results showed that students’ papers improved on quality from pretest to
posttest (Traga Philippakos & MacArthur, in press). Furthermore, teachers’ com-
ments an;ir overalﬁée back were positive as teachers spo]i<e W{ﬁ'l entilus1asm about
the 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-
sistency within the district, with a focus on reading and writing and consistent
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 with
teachers, who enthusiastically attributed this growth to students learning how to
critically think about what they read.

Learning Points and Future Research in DBR

In this project, the quantitative and qualitative data as well as observations of class-
room instruction led to specific revisions. Because we applied DBR methodolo-
gies, we were able to utilize quantitative and qualitative data to better determine
revisions that would support teachers’ instructional delivery. Without the use of
teachers’ interviews, instructional observations, and students’ writing samples, we
would not have been able to determine what works, what does not work, and what
needs to be revised. Their feedback and critical comments and, in general, the
combination of quantitative and qualitative data sources allowed us to make signifi-
cant rewrites and revisions in the argumentative unit in response to the linguistic,
background knowledge, and vocabulary needs of rural learners. The DBR learning

points and identification of inhibiting factors provided guidance for revisions to be
applied in the next cycle of implementation.

Modeling and Collaborative Practice Challenges

Even though teachers appreciated the modeling process and were able to explain
the importance of thinking aloud in front of their students, they seemed to have
the tendency to transform the modeling process into a collaborative practice. Thus,
instead of using “I” and talking about their thinking process, use of strategies, and
retrieval of ideas from their long-term memory, teachers tended to use “we” and ask
students to provide ideas about the topic. Some of the teachers also asked students
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would disengage students. 1nis irormation nelped us reexamine the explanations
provided for think-aloud modeling.
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In modeling, teachers spent considerable time developing their papers and
working at a fairly high level. Thus, in the second cycle, we plan to explain that
the think-aloud should represent the quality and level that students are expected to
produce 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. When
worlﬁing on writing from sources, stu %ts could be asked to read the articles in
small groups, review the content, and then participate in larger conversations to
collaboratively complete planning. The pace does not need to be slow to ensure
comprehension.

Background Knowledge: Inclusion of Read-Alouds and Shared Readings

A general challenge that teachers shared, and which we also observed during the
project, was students’ struggles to express themselves. Students lacked background
knowledge, which affected their ability to make connections, identify main and
secondary ideas, and participate in classroom discussions. Perhaps this lack of back-
ground knowledge also affected their confidence to express their thoughts about
what they were reading. Thus, we plan to incorporate the use of read-alouds to
introduce concepts and support conversations. Furthermore, we plan to suggest
the inclusion of short clips and videos to support students in developing needed
knowledge (e.g., about a historical period). Noticeable was that teachers avoided the
use of read-alouds. We also noticed that in certain instances, because of students’
low reading performance (up to five grade levels below their grade-level placement),
some teachers purchased lessons through online teacher sites, using those resources
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 use
grade-level texts with read-alouds and shared readings, and we will provide such
sources for both assessment and instruction.

Reading Selections

A related challenge was the variety of reading choices teachers used. Teachers
would 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-
ters, books, blogs, other websites). However, this wide variety of resources resulted
in 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-
mative texts and primary sources to cover those events; in another case, a science
teacher watched videos with students on live experiments, while another only read
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the year ana select resources that all raculty will have access to and to which they
may add.
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Reading Comprehension

Comprehension was a challenge. To address this, possibly before even working on
summarization, students should develop their own questions about the content they
read, answer them (orally even), and then proceed with the summary and composi-
tion. Critical questions can support students’ argumentative reasoning (Nussbaum
et al., 2018). Perhaps the incorporation of those can support students’ understand-
ing about information as they read and consider their arguments.

Incorporation of Dialogic Principles of Argumentation

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 book
reading. Also, we will include debate as part of idea generation to support students’
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-
tionally incorporated in our K—2 work (e.g., Traga Philippakos et al., 2018; Traga
Philippakos & MacArthur, 2020). Through this practice, students engage in argu-
ments about the text, while the teacher facilitates the process and supports them
in using sentence frames and language related to the genre. Then once students
are taught the writing strategy, they can apply knowledge they have acquired about
sentence construction and syntax. This process of oral argumentation also helps
students consider the audience and alternative views to their own. In the next cycle,
we 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 oral
debate on a topic while tending to the syntactic and linguistic expectations of argu-
ment. This process of idea exchange could further support students’ understanding
of the value of a strong position and of a rebuttal that enhances a writer’s position.

Mini-Lessons on Opposing Position

Although we advised teachers to first teach writing essays without including the
opposing position, only later adding it, due to time restrictions, teachers immedi-
ately worked on essays that incorporated the opposition position. However, students
found it challenging to develop a rebuttal. Therefore, in the next cycle, we will
include mini-lessons on opposing position as well as examples and nonexamples of
effective rebuttals.

Citations and Their Accurate Use

A challenge that was evident in students’ writing was the appropriate citation of
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sources. W hen referring to a source, students would state, for example, ~ 1 he article
) . . Y
says . . .,” but then not name the title or the author. As a result, it was difficult for
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readers to understand the origin of comments. In addition, students did not accu-
rately use sources, sometimes copying sections. We plan to include lessons on what
plagiarism 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 and
develop a reference list before they enter middle school.

Inclusion of Evidence from Graphs

Something that was observed when students completed their responses in science
was the absence of evidence from a bar graph or, in general, a graph that represented
data. Students treated such information like a picture and did not comment on its
information, but rather restated information about the graph as it was phrased in the
text. In the next cycle, we plan to explicitly explain data from graphs and statistical
representations of information as well as observational data to structure reasons and
evidence. Furthermore, we will set the expectation for science teachers who also
teach mathematics and for social studies teachers to explain how to analyze a graph,

nstaade asspypg thanstydensiensermiddle saiaal withwhtisdebtspstinni llesawd

only on the analysis of graphs and on the use of that information to support a claim.

Author Bias, Reader Bias, and Evaluation of Sources

When 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-
lenged 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 that
existed 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 reader
will consider the origin of information and attempt to discern the motive/biases
that an author may have. At the same time, critical readers need to be able to assess
their 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 historical
contexts. For instance, when reading about Cuba, without understanding the Cold
War and communism, they will be less likely to understand the adversarial relation-
ship between the United States and Cuba. Considering that librarians often provide
workshops to students about plagiarism, evaluation of sources, and source validity,
perhaps we could collaborate with librarians to provide additional practice and
further enhance students’ critical thinking.

Addressing Self-Regulation and Explanations of Metacognitive Strategies



‘leachers shared that the process of explaining their thinking process, modeling,
reflecting on goals, and holding discussions about use of strategies was challenging
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to 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”
and not on ways to support self-regulation. Some of the teachers were better able
to address self-regulation after they received feedback from the researcher, but still
this remained a challenge. Therefore, in the next cycle, self-regulation procedures

as well as specific tasks for goal setting, progress monitoring, and reflection will
be included?such as journal %esponses agncf sh%ring procedure% (Traga Philippakos,

2020b).

Differentiation Needs due to the Vast Differences on Students’ Levels

Without a doubt, one of the main challenges that teachers faced and continuously
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 to
differentiate their instruction, and some struggled with how to develop groups for
differentiation. In some instances, teachers with backgrounds in elementary educa-

fian wearsemare ety ie sratiolding intmitioRole genssalddenghy, thp serdendy
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 developed
rotating groups (at the different stages of the writing process) in which students
would respond to content-based questions. The incorporation of suggestions for dif-
ferentiation would be a goal for the next cycle.

Assessments

Teachers were accustomed to reading assessments and the district used a norm-
referenced test for reading, math, and science. However, they were not accustomed
to writing assessments and expressed a challenge in grading those. Even though
teachers used the same rubric that students used to examine their performance,
teachers were concerned about their scores and objectivity. Therefore, in the next
stage, 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,
we are exploring the possibility of incorporating automated essay scoring (AES)
procedures for the screening and progress monitoring measures (at the beginning,
middle, and end of the year) and providing the genre-based evaluation ones as
progress monitoring for the genres taught (Traga Philippakos & FitzPatrick, 2018).

Closing Thoughts



This 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 middle
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school. The information we collected in this project with middle school teachers
and students helped us see that we need to further explore reading comprehension
and support students in meaning-making prior to writing. DBR allows researchers
to work in a real setting and actively collaborate with participants. In this work, we
engaged in observations of classroom instruction, solicited teacher feedback on the

instructional design, and analyzed students’ writing. Without this information and
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 and
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 appreciated
the opportunity to contribute, and this collaboration supports a cohesive program
of study embedded within a true educational setting.

REFERENCES
Bereiter, C., & Scardamalia, M. (1987). The psychology of written composition. Hillsdale,

Doclg}gﬂ,]aﬂbﬁlil%haﬂ, C., & Wyse, D. (2016). Teachers’ reported practices for teaching
writing in England. Reading & Whiting: An Interdisciplinary Journal, 29(1), 409-434.

Englert, C. S., Raphael, T. E., Anderson, L. M., Anthony, H. M., & Stevens, D. D. (1991).
Making strategies and self-talk visible: Writing instruction in regular and special edu-
cation classrooms. American Educational Research Journal, 28, 337-372.

Ferretti, R., & Graham, S. (2019). Argumentative writing: Theory, assessment, and
instruction. Reading and Writing, 32, 1345-1357.

Ferretti, R. P., & Fan, Y. (2016). Argumentative writing. In C. A. MacArthur, S. Graham,
& J. Fitzgerald (Eds.), Handbook of writing research (2nd ed., pp. 301-315). New York:
Guilford Press.

Fitzgerald, J., & Shanahan, T. (2000). Reading and writing relations and their develop-
ment. Educational Psychologist, 35(1), 39-50.

Gille%[?m A,, Graham, S., Kiuhara, Ige & Hehert, M. (%014 H h school Cfe&}:hers =

writing to support students’ learning: A nationa survey eading an ztmg
Interdisciplinary Journal, 27(2), 1043-1072.

Graham, S. (2006). Strategy instruction and the teaching of writing: A meta-analysis. In
C. A. MacArthur, S. Graham, & J. Fitzgerald (Eds.), Handbook of writing research
(pp. 187-207). New York: Guilford Press.

Graham, S., Bruch, J., Fitzgerald, ]., Friedrich, L., Furgeson, J., Greene, K., . . . Smither
Wulsin, C. (2016). Teaching secondary students to write effectively (NCEE 2017-4002).
Washington, DC: National Center for Education Evaluation and Regional Assistance
(NCEE), Institute of Education Sciences, U.S. Department of Education. Retrieved
from http://whatworks.ed.gov.

Graham, S., Harris, K. R., & Chambers, A. B. (2016). Evidence-based practice and writ-
ing instruction: A review of reviews. In C. A. MacArthur, S. Graham, & J. Fitzgerald

(Eds.), Handbook of writing research (2nd ed., pp. 211-226). New York: Guilford Press.
Graham, S., Harris, K., & Santangelo, T. (2015). Research based writing practices and the



Common Core: Meta-analysis and meta-synthesis. Elementary School Journal, 115(4),
498-522.

122 DBR AND CURRICULUM DEVELOPMENT

Graham, S., & Hiebert, M. (2010). Writing to read: A meta-analysis of the impact of writ-
ing and writing instruction on reading. Harvard Educational Review, 81, 710-744.
Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012). A meta- analysis of writing
instruction for students in the elementary grades. Journal of Educational Psychology,

104, 879-896.

Graham, S., & Perin, D. (2007). What we know, what we still need to know: Teaching
adolescents to write. Scientific Studies of Reading, 11, 313-335.

Harris, K. R., & Graham, S. (1999). Problematic intervention research: Illustrations from
the evolution of self-regulated strategy development. Learning Disability Quarterly, 22,
251-262.

Harris, K. R., & Graham, S. (2009). Self-regulated strategy development in writing: Prem-
ises, evolution, and the future. British Jowrnal of Educational Psychology Monograph
Series 11, 6, 113-135.

Hayes, J. R. (1996). A new framework for understanding cognition and affect in writing.
In C. M. Levy & S. Ransdell (Eds.), The science of writing (pp. 1-27). Mahwah, NJ:
Erlbaum.

Hayes, J. R., & Flower, L. (1980). Identifying the organization of writing processes. In L.
Gregg & E. R. Steinberg (Eds.), Cognitive processes in writing (pp. 3—30). Hillsdale, NJ:
Erlbaum.

Knudson, R. (1992). Analysis of argumentative writing at two grade levels. Journal of Edu-
cational Research, 85(1), 169-179.

Kuhn, D., Shaw, V., & Felton, M. (1997). Effects of dyadic interaction on argumentative
reasoning. Cognition and Instruction, 15(3), 287-315.

Kuhn, D., & Udell, W. (2007). Coordinating own and other perspectives in argument.
Thinking & Reasoning, 13(2), 90-104.

MacArthur, C., Graham, S., & Harris, K. R. (2004). Insights from instructional research
on revision with struggling writers. In L. Allal, L. Chanquoy, & P. Largy (Eds.), Revi-
sion: Cognitive and instructional processes (pp. 125—137). Boston: Kluwer Academic.

MacArthur, C. A. (2011). Strategies instruction. In K. R. Harris, S. Graham, & T. Urdan
(Eds.), Educational psychology handbook: Vol. 3. Applications of educational psychology
to learning and teaching (pp. 379-401). Washington, DC: American Psychological

Mac&rsfcho&%? 8o A, Philippakos, Z. A., & Ianetta, M. (2015). Self-regulated strategy instruc-
tion in college developmental writing. Journal of Educational Psychology, 107, 855-867.

Martin, J. R., & Rose, D. (2012). Learning to write, reading to learn: Genre, knowledge and
pedagogy in the Sydney School. Sheffield, UK: Equinox.

McCutchen, D. (1986). Domain knowledge and linguistic knowledge in the development
of writing ability. Journal of Memory and Language, 25, 431-444.

McCutchen, D. (2006). Cognitive factors in the development of children’s writing. In C. A.
MacArthur, S. Graham, & J. Fitzgerald (Eds.), Handbook of writing research (pp. 115—
130). New York: Guilford Press.

McFarland, ]., Hussar, B., de Brey, C., Snyder, T., Wang, X., Wilkinson-Flicker, S., . . .
Hinz, S. (2017). The condition of education 2017 (NCES 2017-144). Washington, DC:
National Center for Education Statistics.

Midgette, E., Harig, P., & MacArtlg}lllr, C. (2008). The ?J']t:gf%ﬁs (C)lf gor_l rht and audience
1fth-

awareness godis jor revision on tne pe'rsuaswe essays o na eignth-graae students.



Reading and Writing, 21(1-2), 131-151.

Reading and Writing in the Middle Grades 123

National Center for Education Statistics. (2011). National Assessment of Educational
Progress. Retrieved from http:/ces.ed.gov/mationsreportcard/maepdata

National Center for Education Statistics. (2012). National Assessment of Educational
Progress. Retrieved from http:/ces.ed.gov/mationsreportcard/naepdata

National Governors Association Center for Best Practices & Council of Chief State School
Officers. (2010). Common Core State Standards for English language arts & liter-
acy in history/social studies, science, and technical subjects. Retrieved from www.
corestandards.org/assets/CCSSI_ELA%20Standards.pdf

Newell, G., Bloome, D., Kim, M.-Y., & Gof, B. (2019). Shifting epistemologies during
instructional conversations about “good” argumentative writing in a high school
English language arts classroom. Reading and Writing: An Interdisciplinary Journal, 32,
1359-1382.

Northwest Evaluation Association. (2005). RIT scale norms for use with achievement level
tests and measures of academic progress. Lake Oswego, OR: Author.

Nussbaum, E. M., Dove, 1., Slife, N., Kardash, C. M., Turgut, R., & Vallett, D. B. (2018).
Using critical questions to evaluate written and oral arguments in an undergradu-
ate general education seminar: A quasi-experimental study. Reading and Writing: An
Interdisciplinary Journal, 32(2), 1531-1522.

OECD. (2019). . Paris: OECD Pub-
lishing. PISA 2018 Assessment and Analytical Framework, PISA

Pearson, P. D., & Gallagher, M. C. (1983). The instruction of reading comprehension.
Contemporary Educational Psychology, 8(3), 317-344.

Philippakos, Z. (2018). Using a task analysis process for reading and writing assignments.
Reading Teacher, 72(1), 107-114.

Philippakos, Z. A., & MacArthur, C. A. (2016). The effects of giving feedback on the per-
suasive writing of fourth- and fifth-grade students. Reading Research Quarterly, 51(4),
419-433.

Philippakos, Z. A., & MacArthur, C. A. (2020). Dewveloping strategic, young writers through
genre instruction: Resources for grades K—2. New York: Guilford Press.

Philippakos. Z. A., MacArthur, C. A., & Coker, D. L. (2015). Developing strategic writers
through genre instruction: Resources for grades 3—5. New York: Guilford Press.

RosegDfadlh Ny desiopmenidR Reptsansch BemaiRs Sosen bty 227 Magh) riou
York: Guilford Press.

Schunk, D. H., & Hanson, A. R. (1989). Self-modeling and children’s cognitive skill learn-
ing. Journal of Educational Psychology, 81(1), 155-163.

Shanahan, T. (1984). The nature of the reading-writing relations: An exploratory multi-
variate analysis. Journal of Educational Psychology, 76, 466—4T71.

Shanahan, T. (2006). Relations among oral language, reading, and writing development.
In C. A. MacArthur & J. Fitzgerald (Eds.), Handbook of writing research (pp. 171-183).
New York: Guilford Press.

Shanahan, T. (2009). Connecting reading and writing instruction for struggling learners.

In G. A. Troia (Ed.), Instruction and assessment for struggling writers: Evidence-based
practices (pp. 113—131). New York: Guilford Press.

Shanahan, T. (2016). Relationships bet i iting devel .In C. A.
anghary T (2046) Relatiogslyins betwaen fepding and writing deyelopment. 15 G 4+



pp. 194-207). New York: Guilford Press.

124 DBR AND CURRICULUM DEVELOPMENT

Shanahan, T. (2018). Reading-writing connections. In S. Graham., C. A. MacArthur, &
M. Hebert (Eds.), Best practices in writing instruction (3rd ed., pp. 309-332). New York:
Guilford Press.

Tierney, R. J., & Shanahan, T. (1991). Research on the reading-writing relationship: Inter-
actions, transactions, and outcomes. In R. Barr, M. L. Kamil, P. Mosenthal, & P. D.
Pearson (Eds.), Handbook of reading research (Vol. II, pp. 246-280). New York: Long-
man.

Topping, K. (1998). Peer assessment between students in colleges and universities. Review
of Educational Research, 68(3), 249-276.

Traga Philippakos, Z. (2019). Effects of strategy instruction with an emphasis on oral lan-
guage and dramatization on the quality of first graders’ procedural writing. Reading &
Writing Quarterly, 35(5), 409-426.

Traga Philippakos, Z. A. (2020a). A yearlong, professional development model on genre-
based strategy instruction on writing. Journal of Educational Research, 113(2), 1-14.

Traga Philippakos, Z. A. (2020b). Developing strategic learners: Supporting self-efficacy
through goal setting and reflection. The Language and Literacy Spectrum, 30(1), 1-24.

Traga Philippakos, Z. A., & FitzPatrick, E. (2018). A proposed tiered model of assessment
in writing instruction: Supporting all student-writers. Insights into Learning Disabilities:

(2), 149-174.

Tragh PRilipesidling 7L heories v Yelidatedr AOLTAACHES, Press). Examination of genre-based
strategy instruction in middle school English language arts and science. The Clearing
House: A Journal of Educational Strategies, Issues and Ideas.

Traga Philippakos, Z. A., & MacArthur, C. A. (2020). Integrating collaborative reasoning
and strategy instruction to improve second graders’ opinion writing. Reading & Writ-
ing Quarterly, 36(4), 379-395.

Traga Philippakos, Z., MacArthur, C., & Munsell, S. (2018). Collaborative reasoning
with strategy instruction for opinion writing in primary grades: Two cycles of design
research. Reading & Writing Quarterly, 34(6), 485-504.

Voss, J. F., & Van Dyke, J. A. (2001). Argumentation in psychology: Background com-
ments. Discourse Processes, 32(1), 89—111.

Walton, D. N. (1989). Dialogue theory for critical thinking. Argumentation, 3, 169—184.



PART I11

ANDESH Y HBRSHRPR IEAOAS



CHAPTER 7
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Using Design-Based Research

Alejandro Gonzalez Ojeda, Nancy Frey,
Douglas Fisher, and Diane Lapp

The National Assessment of Educational Progress (NAEP) results for reading paint
a discouraging picture: Scores for eighth-grade students have actually declined
since the last administration in 2017. The decline is not evenly distributed. Cat-
egories of individuals who identify as Black, Hispanic, Native American/Alaska
Native, or Two or More Races youth experience a more precipitous decline. More
specifically when compared with their white and Asian peers, those who identified
as Black, Native American, and Two or More Races declined 5 points, and students
identifying as Hispanic declined 4 points. Similar declines among the same student
groups were evidenced on the Trial Urban District Assessment (TUDA). Of the 11
districts in the trial, 10 reported lower reading scores for eighth graders (the District
of Columbia was the only one with gains). Both the NAEP and TUDA reaffirm
what many secondary educators already know—too many adolescents struggle with
reading. More specifically, all students of color scored lower than their white coun-
terparts who also showed a decline in their scores. Only Asian students showed
a growth of 1 point. Furthermore, low literacy rates negatively impact knowledge
acquisition as core subjects from history, science, and mathematics require signifi-
cant reading skills, even while there is little literacy instruction available in those
courses (Heller & Greenleaf, 2007).

Health 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-

clasy and homework jperformance thyt jevgral stydents, within each, grade, were



ited by students, especially those who were learning English as an additional lan-
guage. These insights were first noted by classroom teachers in the form of concerns
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addressed to school coaches suggesting that within each class several students were
unable 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 to
refocus attention from their inabilities to read the subject-related materials to their
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 support
these students in gaining the needed literacy skills.

A result of continued low literacy levels in adolescence and low progress in
academic achievement is decreasing motivation in schooling in general and reading
in particular. Klauda and Guthrie (2015) discussed three elements of motivation
in reading: devaluing, perceived difficulty, and peer devaluing. The first, devaluing,
is the belief that reading is not important, and therefore it is not worth pursuing.
Perceived difficulty is the added perception that reading is too hard and therefore not
within a learner’s realm of accomplishment. The third, peer devaluing, is the convic-
tion that classmates do not respect a learner’s reading ability. The researchers noted
that “students’ negative perceptions of their peers’ goals for them (such as telling
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is not only academic; it is also emotional and psychological. Literacy levels are asso-
ciated with employment, lifetime earnings, and involvement in civic life (Kutner
et 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. In
fact, 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).

Unlocking Adolescent Reading Skills and Challenges

Students who fail to make progress in reading do so for a variety of reasons, and
together these factors amplify their stagnation. One contributing factor is the back-

ground knowledge and inherent vocabulary students lack, which are needed to
comprehend increasingly complex texts. Readers draw on their knowledge of the
topic to understand, and vocabulary in particular is a strong predictor of reading
comprehension (e.g., Cromley & Azevedo, 2007; Suggate, Schaughency, McAnally,
& Reese, 2018). However, the inability to comprehend grade-level texts interferes
with the learner’s ability to acquire knowledge, thus creating a downward spiral—as
knowledge lags, so do reading comprehension and vocabulary acquisition.

For adolescents reading far below grade level, generally defined as 4 or more
years below expected proficiency, sound-and-word- and sentencedevel difficulties
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school (Catts, Compton, T:omblin, & Bridges,izolz; Verhoeven & van Leeuwé,
2008). However, their reading profiles present a more checkered array of strengths
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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 can
somewhat obscure (at least temporarily) their reading deficiencies. Other students
may have experienced interrupted schooling and missed crucial instruction. Still
others may be learning English as a subsequent language, learning English while

learning in English and thus facing double the work (Short & Fitzsimmons, 2007).

Addressing Challenges
in Designing a Reading Intervention for Adolescents

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 reading
skills. Adolescent readers need to possess the skills of decoding and fluency needed
for basic comprehension. Reader profile variance between students is essential for
understanding the unique nature of intervention for struggling adolescent readers.
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gaps. Therefore, ongoing reading and language assessment data, both quantitative
and qualitative, would be crucial for progress monitoring. However, for those who
struggle there exists continued study and debate regarding causes and scientifi-
cally based reading supports (Lyon & Chhabra, 2004; National Institute of Child
Health and Human Development, 2000; Shaywitz & Shaywitz, 2003; Snowling
& Hulme, 2008). Chief among these has been the science of reading (Dehaene,
2009; Seidenberg, 2017; Willingham, 2017) and related best instructional practices
(Foorman et al., 2016; Mesmer, 2020; Seidenberg, 2013).

The second challenge lies in ensuring that knowledge building continued
during intervention sessions that maintained relevance to subject-matter courses.
Intervention often advances the idiom of rob Peter to pay Paul conundrum, which
involves students missing subject-matter instruction while working with a reading
interventionist. It would be essential to design an intervention process that can be
aligned to the academic knowledge students would be using in their courses, rather
than relying on more generic intervention materials developed to focus on general
reading skills.

A third challenge was to remain mindful of the emotional and psychological
ramifications of an intervention. On the one hand, formally identifying students as
being in need of intensive reading intervention supports could have an unintended
negative effect on their social emotional learning especially if their peers become
aware of it. Reading motivation among adolescent struggling readers is undermined
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the other hand, we were hopeful that students would welcome receiving much
needed support and intervention. We were well aware that balancing the academic
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press needed to continue to gain knowledge, while at the same time addressing
reading skills associated with younger readers, would require careful balance. Kim
et al. (2017) aptly summarized these challenges:

Although there are engagement-focused approaches to adolescent literacy instruc-

tion . . . struggling readers also need instruction in word- and sentence-level processes
that underlie skilled reading. Multicomponent reading interventions often include

isolated practice on basic reading skills but rarely embed basic skills work in more
cognitively challenging and engaging literacy activities. As a consequence, students
may fail to see the relevance of skills work and may lack adequate opportunities for
applying new skills in meaningful and cognitively demanding contexts. (p. 358)

To 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-
ing intervention program designed to provide struggling high school readers with
one-to-one intensive intervention for 6-week cycles of 30-minute sessions, between
2 to 4 times per week.

Using Design-Based Research to Design the Intervention

The LIT Lab was designed as a response to concerns about students struggling
with 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
is an intervention purposefully designed so that data and results from the process
and student outcomes would inform revisions to the intervention using an iterative
approach to future modifications to the intervention (Reinking & Watkins, 1998).
To ensure that a method of data collection and analysis was embedded in the inter-

vention, the following sequential framework was used to guide the development,
monitoring, and evaluation of the intervention (Reinking & Watkins, 1998&3:

. Identify and justify a valued pedagogical goal.
. Specify an instructional intervention and provide a rationale for why it
might potentially be effective.

3. Collect data to determine which factors in the educational environment
enhance or inhibit the specified intervention’s effectiveness.

4. Use data to modify the intervention to achieve the pedagogical goal more
efficiently and effectively.

5. Consider what positive or negative effects the intervention is producing

ond those associated with the agogical goal,
6. Consider the axtent to whic tlilxe %%ch%tigonall %nwronment has changed as

N =



a result of the intervention.
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Quantitative and qualitative data were used to help identify students who
would best benefit from the one-on-one support that this intervention will provide,
focusing specifically on improving their reading, language, writing, and content
comprehension skills. Immediate considerations were made by reviewing students’
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 and
observations of progress across their courses. Based on these initial and continuing
assessments, instruction was designed, implemented, and monitored. The intent for
each 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 in
each of his or her subject-specific classes. In doing so, we continually assessed the
occurrences at the Literacy Lab by the five constructs of design-based research
(DBR) identified by Wang and Hannafin (2005) as “pragmatic, grounded, itera-
tive and flexible, integrative, and contextual” (p. 7). The intervention was both
pragmatic and grounded because we took a practical approach to support the learn-
ing of students within the context of their learning site. Scheduling was flexible
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that was iterative and flexible enough to be continually redesigned within an exist-
ing school context. Each student remained central in the design-based assessment
and planning of instructional interventions that had the goal of ensuring literacy
skill development.

School Profile

The 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
over 600 students in grades 9-12, 75% of which qualify for free and reduced-price
meals. The school’s student population reflects that of the city of San Diego, with
the majority of the student body being Hispanic (54%). The next largest population
are 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 school
persevere at high levels. In the most recent state testing, 36.72% of students met
and 20.31% exceeded the ELA standards for California’s annual summative assess-
ment, the California Assessment of Student Performance and Progress (CAASPP).
California schools also report College and Career Indicators (CCI) for post-high
school readiness. In the 2018-2019 school year, HSHMC reported 76% of students
prepared under CCI indicator criteria.

Similar to many schools in the community, a large percentage of HSHMC's

student populatiqn cpme from households where the primary language s a lan-
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speaking Somali and 5% identifying another non-English language. Although most
of the students speak another language at home, only 90 students were identified
as being English learners in the most recent reporting year. This number reflects
the school’s long-term efforts at supporting English learners through development
of targeted program and curriculum supports. Most recently, the school’s work on

supporting English learners has shown an increase in redesignated fluent English-

"

proficient students, up from 232 three years ago to 294 in the last school year.
Since the school opened its doors, it has adopted and maintained an inclusive
education 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-
riculum. The percentage of students at the school who qualified for special educa-
tion services under an individualized education program (IEP) is 17%. The school
actively recruits students with disabilities to better represent and support the larger
community, and those currently reflect 13 of the 14 federal eligibility criteria. This
inclusive model includes comprehensive supports across all grade levels, content
areas, clubs, sports, and other school organizations. Collaboration between content-
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all grade levels. This allows for cross-grade-level alignment as students matriculate
through their high school years. Opportunities for immediate and long-term instruc-
tional planning in support of student learning are part of the model, as content-area
teachers and education specialists work closely to synchronize curriculum supports,
as well as to increase readiness for a student’s next steps in achieving set goals.

Intervention Participants

The LIT Lab has provided intervention services to 57 high school students since
its inception in the 20182019 school year, 30 ninth- and 27 tenth-grade students
in 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’s
intervention cycle. In its most recent roster, the intervention served 8 ninth-grade
and 33 tenth-grade students. In the ninth-grade roster, 3 students were female and
5 were male. The tenth-grade roster consisted of 20 female and 14 male students.
Each of the ninth-grade students also qualified for an IEP, while none of the tenth-
grade students had an IEP.

Phase 1: The Initial Intervention
The first iteration of the LIT Lab involved two intervention teachers, and a smaller

group of students than the second, much lzgirg%er, present VCI’SiCi],’l. In the fall of 2018,

were nine studadents who narticinated 1in a one-to-one literacv intervention.
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Students for this first iteration were identified through analysis of Lexile scores,
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which are collected for all students through the online, independent, and adap-
tive 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 the
daily capacity of a single reading intervention teacher. Sessions were 30 minutes in
length, utilized materials from existing reading intervention programs, and were
supplemented with some teacher-created lessons. There was no end-date identified;
these students wound up being served for 19 weeks.

An initial concern of ours was how the intervention was being perceived by
students and by classroom teachers. The reading intervention teacher had students
write 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 participating
students proved to be generally favorable. The exit tickets were analyzed by inter-
vention teachers to identify any concerns or problems that could be addressed with
practical solutions within processes in an intervention session and inform the inter-
vention. 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-
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[ am getting to be a better reader.” Despite our misgivings, we discovered that once
the routines were established, students showed a positive outlook and participated
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
relaxed 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.”

Scheduling 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 surface
logic to this, as the course involved both ELA and social studies, which seemed
to make it an ideal location for mirroring subject-matter content. In addition, we
believed 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-
densome 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 an
activity and who isn’t. Lots of interruptions are making it tough for me to make sure
they are all getting what they need from my class.” This challenge intensified as the
weeks went by, as we realized that we had not put an endpoint on the intervention.
There were students who were making progress, as measured by their Lexile scores,
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-
port with individual students. As the spring semester began, we recognized that we
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use of DBDM in reading interventions), and to rethink how and when students
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would receive intervention services. In doing so, we returned to our experiences
with a short-burst interval reading intervention we had designed and implemented
with primary students (Frey, Lapp, & Fisher, 2009).

Phase 2: Modifying the Intervention

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 and
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 same
community. 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 a
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, course
grades, and soliciting classroom teacher reports about motivation and engagement.
In the meantime, a new cohort of students would be receiving reading intervention

during thissecond evel tthaensd frthe srsandg-week Sirle AnyRLysentam

We 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 the
intervention (Frey et al., 2009, p. 39).

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-
ment information, participated in a single 6-week cycle. But for students who
showed little growth during the 6-week cycle, there had been a modification to the
length 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-
fied 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 than
short-term, one-to-one intervention. Thus, students who had not seen a significant
increase in their growth to be on track for meeting their projected goals participated
in an additional intervention cycle for a total of 12 weeks. Extended time in a read-
ing intervention has not historically proven to increase an older struggling student’s
progress (Scammacca, Roberts, Vaughn, & Stuebing, 2015), including those identi-
fied as English learners (Ludwig, Guo, & Georgiou, 2019). However, the increased
emphasis 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-
vidual is (Filderman et al., 2018). Based on the learning and instructional insights
we continue to gain through DBR, we encourage that every classroom teacher use a

similar framework to identify den strengths and needs nd contmually ffol
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expectations for students as competencies and then continually assess attainment
while providing needed scaffolds to ensure success.
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Monitoring Impact on Student Progress

Understanding 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 as
possible about their students as learners and as people, then they are better pre-
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was designed to allow for intervention teachers to be informed about their students
with as much quantitative and qualitative data as could be gathered through inter-
vention cycles.

To facilitate data collection, an intervention monitoring tool was developed
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,
monthly assessments were administered and the data were collected in individual
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-
terns in student progress (see Figure 7.1).

The first metric documented in the monitoring tool was the reading level.
Along with the reported Lexile level, the reading intervention teacher also recorded
the expected Lexile level of the student, based on his or her grade level. Because all
students in the school used this program as part of their science and history literacy
curricula, 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 to
both content-area and intervention teachers was a key part of facilitating conversa-
tions, as all supporting teachers were working with the same metric.

Oral reading fluency was the second area of assessment on the monitoring tool.
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-
hension questions. The intervention team used a digital tool that facilitated this
process 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-
dent’s fluency. The tool provided a report on each metric and produced a running
record that was accessible digitally.

Digital tools and algorithms did some of the heavy lifting in the analytical
processing of the work students produce. By leveraging two digital tools to help
with scoring and reporting growth in their respective metrics, intervention teach-
ers were able to focus their attention on other forms of supportive instruction and
assessments during the sessions. Writing and vocabulary were two areas that were
assessed and monitored manually by intervention teachers. Instructional materials
ﬁ{}i ;I]rplﬂlm)le assessments ior Wr1t1n§‘em§ \ ocabHIa were {ﬁlgxglgged and curated
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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 student
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writes during an exercise was tracked by the intervention teacher and recorded.
While a student composed a response, the intervention teacher observed for tim-
ing, composition, and errors. Writing prompts were developed from a variety of
sources, including those relative to what students were learning in their courses.

Similarly, comprehension of vocabulary was assessed through a collection
of word banks developed in collaboration with content-area teachers. Using a
curriculum-based measurement approach for secondary students developed by
Espin, Shin, and Busch (2005), reading interventionists collaborated with content
teachers to identify vocabulary terms currently being used in their classes. Perfor-
mance on vocabulary matching tasks provided them with a progress monitoring
metric to gauge whether reading comprehension skills learned during intervention
were being transferred to content-area learning.

Results of Intervention
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after the beginning of the school year to near the end of the first semester grading
period. The intervention was suspended for the remainder of the 2019-2020 school
year due to the COVID-19 pandemic that forced the school’s closure. Ninth-grade
intervention participants averaged Lexile growth of +108.78. The highest gain expe-
rienced 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 make
gains from an initial 190L pre-intervention score to a current level of 680L, includ-
ing an additional 30-point increase between the time the intervention cycle ended
and the school closed. His early progress post-intervention is a hopeful sign that he
will continue to benefit from the initial momentum gained during the intervention.

Results 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 a
triple-digit increase in Lexile over time. The highest increase was 290 Lexile points
for a student who had a baseline of 765 in September 2019 and gradually grew to
1055L through February 2020.

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 students
showcased a trend in assessing at a higher oral reading level initially, and then drop-
ping a level or two in the next two monthly assessments, before trending up again in
the late January assessment. A consistent frequency of assessments is needed to help
capture student progress and inform next steps. It was also observed that WCPM

and comprehension tended to follow this same trend as the student achieved, expe-
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Data on comprehension showed that 75% of the ninth-grade participants reported
above 60%. In the tenth-grade group, 69% of students reported comprehension at
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60% or above. In addition, 21 of the 33 tenth-grade students achieved 100% on the
most recent vocabulary assessments in February 2020. One student had reported
40%, though the data fluctuated over the previous two assessments, ranging from
80 to 100%. It is important to note that these data points are snapshots in time, and
although they indicate a student’s performance, it is within the context of the con-

tent being used to assess. It is not possible to know the extent to which knowledge
informed growth in reading, and vice versa.

Data Are Only Half the Story

There was a synergy that resulted from the partnership between reading interven-
tion and grade-level teachers, and the connections that were created with students
through the multifaceted approach in supporting their growth in the intervention.
Each session offered opportunities for students to be vulnerable, more so than in a
larger class setting. Intervention teachers expressed the value of connecting with
students beyond simply teaching and assessing, and attributed much of what they
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felt 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-
ing in discussions. The trust that intervention teachers built with students also
benefited other grade-level teachers, as all the teachers were then able to learn
more about the students and how to support them through the collaborative oppor-
tunities in professional learning community (PLC) sessions. Reading intervention
teachers 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 of
these 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.

Impact on Student Confidence

Students acknowledged their growth, as well as their areas for improvement, as an
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 their
content-area classes. What truly stood out was the level of self-confidence that
students now exhibited when they recognized their growth. In some cases, stu-
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 her
“because I feel more confident in my reading and writing. I can read faster and

write more toqr”,,éggther tude;]n]g stated, “I volunteer ‘morg in class and read more
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his abilities. Finally, one student was quoted as saying, “The LIT Lab taught me to
never give up!”
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The LIT Lab intervention was designed to increase student literacy skills to
benefit not only their academics, but also their confidence as learners. In designing
this intervention, we gave strategic considerations to design questions that guided
our planning. We used and adapted a set of design inquiry questions to determine
logistics, practices, supports, and evaluative measures to address implementation of

the intervention. See Figure 7.2 for a detailed look at the design questions (Frey et

al., 2009).

Learning Points

Throughout the DBR and the cycles of design, implementation, analysis, and iter-
ations, we have attempted to chronicle our decision-making processes and how
we made adjustments using the quantitative and qualitative data gathered from

Elements of
Intervention Design Design Questions

Before the intervention: Who will coordinate?

communication and How will stakeholders (teachers, administrators, families) be
logistics consulted?

How will interventionists be identified?

What materials will be used? How will they be obtained?
What are the space requirements?

What are the scheduling requirements?

What is the budget for the intervention?

What is the intent of the intervention?

What is the method of delivery?

What lesson framework fits the intent?

What are the duration and frequency of the intervention?
What formative assessments will be used?

Before the intervention:
establishing practices

How will data be collected?

How will interventionists be trained?

How will they be coached?

How will they access professional development?

How will they communicate with classroom teachers?

How will ongoing assessments be utilized to make instructional
decisions?

During the
intervention:
ongoing support

After the intervention: e What do the collected data, both qualitative and quantitative,

making decisions reflect about the intervention?

about next steps e What improvements can be made for the next intervention?
e How will students gain access to the next intervention?

After the intervention: e At what interval will subsequent interventions occur?
academic booster e How will continuity from one intervention cycle to the next be

shots assured?



FIGURE 7.2. Design questions for reading interventions. Adapted with permission from Frey,
Lapp, and Fisher (2009). Copyright © 2009 International Literacy Association.
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students and staff. We reached specific learning points that were identified and
informed through practice (see Noyes, 2008, regarding addressing how rather than
why change occurs) and were manifested across three dimensions: how the inter-
vention team worked internally; how the intervention team worked in the larger
context of the school; and how we strengthened the intervention through DBR

by involving the wider school community, including content-area teachers and the
instructional technology team.

The Reading Intervention Team

The reading intervention team consisted of five members: a lead intervention advi-
sor, two full-time reading intervention teachers, and two part-time reading inter-
vention teachers. The make-up of this team was strategic in both teacher expertise
and the emphasis of their work with the specific students they support. The lead
advisor (Diane), was an experienced educator with deep knowledge and experience
in the field of early and adolescent literacy. The role of the lead advisor was to help

Ridnheenignsfahederepiandnsdoeraend rRisahicy smeni RS N asad:
gies, and provide guidance to the reading intervention teachers in relation to the
practices implemented and the modification of these practices based on evaluation
of student progress.

The four reading intervention teachers implemented the intervention cycles
with their respective student groups. Two were full-time, meaning they were solely
dedicated to this intervention program, and two other teachers were part-time,
splitting their time with the intervention program and other duties at the school
site. One part-time reading intervention teacher focused on supporting a small
group of ninth-grade students who also had an IEP. This group of students received
additional dedicated one-on-one literacy support through this intervention. The
second part-time reading intervention teacher focused on supporting tenth-grade
students who had also been identified as English learners. Each teacher collected
data for their respective students, which informed progress and modifications of the
intervention approaches as needed.

Professional Learning for Reading Intervention Teachers

Ongoing support is a crucial component of DBR. In this case, the professional
learning of each reading intervention teacher was an important investment made
to improve the learning experience of the students and the overall impact of the
intervention effort. There were professional learning opportunities that were sched-
uled each week and were specifically designed for reading interventjon teachers to
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the intervention program itself.
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Formal in-house professional learning sessions were led by the lead advisor.
During these sessions, the facilitator guided the reading intervention team through
an analysis of quantitative and qualitative data to measure student growth, intro-
ducing or revisiting a specific strategy, and reviewing instructional materials. Data-
sets were sourced from multiple instruments and analytic services. These included
the intervention monitoring tool, which was specifically designed for the LIT Lab;
student reports on progress from the digital Lexile development tool; reports mea-
suring fluency and comprehension scores produced by the audio recording tool; and
student observation notes from the reading intervention teacher collected during
sessions. 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-
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 needed
to its design.

The success of the team as a whole required that each intervention teacher
have a foundational understanding of the literacy strategies that were part of the

RSP HO e oS AL S PR SRS Y SRR 1 h ATRL B RIS
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,
instructional materials were introduced or revisited as needed during these dedi-
cated intervention team sessions. Throughout intervention cycles, conversations
also addressed ways of making appropriate accommodations and modifications for
students that would benefit them or identify accommodations in IEP that provide
such supports to be in place.

Partnerships with Instructional Technology

Reading intervention teachers must also be familiar with and confident in using the
digital 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-
ics 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 members
and the school site’s technology support team early at the start of the school year.
Product-specific training took place over the summer, and follow-up sessions were
scheduled during the school year to provide ongoing support to the intervention
teachers. School site technology team supports were also available to help the inter-
vention team with the technical aspects of the digital tools. Both the product and
school site technology supports were good partnerships to have in helping address

the custom setup of tool envirgnments, rosters, complexity levels, and such, as each
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and often can be unique for each student.
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Involvement in the Broader School Context

Once a week throughout the study, a PLC session took place for an hour and a half.
During these sessions, the reading intervention team became part of a larger group
of school site educator teams. This larger schoolwide intervention PLC involved
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ing team, an independent study program, the educational technology support team,
and special education support teachers. These weekly PLC sessions created a time
and space for the intervention teams to come together and review data specific to
their programs, discuss trending issues regarding learning interventions, and pos-
sible strategies that can benefit a concerted effort from each program. In addition
to the reading intervention team, a student was also receiving supports from one
or more of these PLC intervention teams. Therefore, these PLC sessions offered
each member opportunities to share further insight on students, and also allowed
for 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-
mon challenge, supporting the growth of struggling students across grade levels.
By participating in this type of PLC, the reading intervention teachers gained a
deeper knowledge of what was taking place in other academic efforts that several
reading intervention students may also experience. Having another connection to
the 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-
demic growth. Through this PLC, all participating educators were able to gather a
more well-rounded understanding of intervention efforts, determine areas of need
and resources to assist, and inform their own practices.

Communication with Content-Area Teachers
In addition to the intervention PLC sessions, reading intervention teachers also

participated in a weekly combined ninth- and tenth-grade-level meeting with
content-area teachers. The connection between content-area and reading inter-
vention teachers helped form a relationship through which a two-way dialogue
took place. This feedback loop informed the instruction of struggling readers on
two fronts. First, reading intervention teachers had the opportunity to highlight
a 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 the
content teachers were observing from student work samples, and further insight
on student successes and needs within their classrooms. Second, these insights

were then taken into consideration by the reading intervention teachers to fyrther
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tent to integrate what was being used within content courses to further support
knowledge building and reading skills. Learning more about the student allowed for
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intervention and grade-level teachers alike to develop a more in-depth understand-
ing of the student and the types of supports required to help him or her succeed. If a
content teacher is not aware of the student’s reading, fluency, writing, or vocabulary
abilities, 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, and
how the student is performing in classes, then it is more difficult to help provide the
student with contextualized instruction that will be relevant to his or her learning.
The relationship between content and intervention teachers provided incredible
value to the intervention effort and informs best approaches to support the student.

Conclusion

Professional learning is important for all educators, and in our DBR, we integrated
opportunities for LIT Lab teachers to receive, participate in, and contribute to their
professional growth and that of their educator peers to create a strong collective
SHQH Rt shirgrhipguer e and skiiwkhers R harhin AstosAniess
to raise awareness of student literacy abilities and communicate their needs. For
example, a grade-level teacher may express concerns regarding a specific student,
though not have the proper knowledge on how to best support the student without
an assessment, or an understanding of the literacy strategies that can be strategi-
cally 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 to
inform intervention teachers of content that was relevant to use in an intervention
cycle. In addition, content-area teachers became more familiar with literacy build-
ing strategies that they could use in their classrooms to extend supports.

We identified three challenges for this reading intervention that have informed
our approach. The first is to enhance the reading skills of adolescents, and our early
results appeared to show success in this realm. We were heartened that a slight
majority of students (56%) maintained and increased their reading proficiency after
the 6-week cycle ended. Our monitoring of the students who received a second
consecutive intervention cycle continued until school closure. As we continue to
participate in distance learning, we will examine both the trajectory of growth
and its association with the individualized session content. This is a question that
remains unanswered and will require more time to do so.

The second challenge identified is content knowledge building. There is a ten-
sion between providing individualized supports yet decreasing the time in quality
core instruction. We addressed this in several ways. The first was in staying apprised

of the topics cuyrrently being taught in content courses in order to align magerials to
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ing intervention teachers and content teachers communicate regularly about stu-
dent progress and subject-matter demands. In addition, otherwise well-intentioned
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interventions (not just reading interventions) can be undermined when the student
experiences 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.
Teachers needed scheduled time to have these conversations, and grade-level meet-
ings and professional learning communities made that possible.

The third challenge we identified was understanding and responding to the
psychological and emotional needs of struggling adolescent readers. Reading moti-
vation and poor self-concept are linked (e.g., Cantrell et al., 2018). Failure to attend
to 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-
edge. 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. Our
observations, however, told us that we were moving in the right direction.

As mentioned earlier, data provide but one part of the story. By bringing
together intervention teachers, content teachers, and the wider school community,
there are opportunities to further develop the understanding of who a student is,

what his or her literacy needs a nd what strategies to put into practice to.maxi-
mize thé impact on HACSTRded earning andin Teac 1rlijg RIDE Rea poten%g}.
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CHAPTER 8

Digital L#@HAPREHeII8 SN CRpHRMA

Kelly Chandler-Olcott, Sharon Dotger, Kathleen A. Hinchman,
Heather Waymouth, and Keith O. Newvine

It’s July 5, Day 2, of a graduate literacy course required for teacher candidates
in English, mathematics, science, and social studies education. The course is
located on-site in the Leroy school district, which is partnering with Etna Uni-
versity to offer Camp Questions, a voluntary summer enrichment program, to
Leroy’s middle schoolers.! Candidates are in the midst of a week of intensive
coursework about literacy, inquiry, and instructional planning, to be followed
by 3 weeks of daily teaching in Camp Questions with university instructors and
Leroy teachers.

Kelly and her co-instructor Mike are teaching candidates how to con-
struct online surveys so they can help Leroy students generate data for use in
written arguments. Candidates discuss a reading about surveys, construct and
refine questions about school recess and physical activity (the programwide
inquiry topic) using Google Forms on Leroy’s Chromebooks, and answer each
other’s questions to test their effectiveness and clarity. Mike and Kelly co-lead
a debriefing, focusing on what candidates think they need to consider when
using Forms themselves and with students. The lesson represents a significant
change from the first iteration of the program 2 years prior when instructors
had similar expectations for candidates but provided less scaffolding.

This chapter shares findings from a multiyear formative experiment (Reinking &
Bradley, 2008) investigating the design, implementation, and adjustment of Camp
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 role
in preparine teacher candidates to address digital literacies. defined in this chaoter
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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 in
the chapter, including the blurring of print and digital literacies in the intervention,
its evolution across multiple years of data analysis, and the collaborative nature of
our work.

In 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—practice
partnership (Penuel & Gallagher, 2017). Next, we describe the intervention and our
methods for studying and improving it. We then share findings, describing three
key adjustments related to digital literacies. We conclude with a discussion of what
we learned about managing trade-offs associated with designing literacy interven-
tions to address digital literacies.

What Issues Stimulated the DBR?

Scholars (fl% ee that defin t1o,ns of li ]1 erac u&l oul encompass .the ult1pélc11g 9f pur-

poses and practices in tod ay’s world , INC igital literacies ( 718,
2015; Manderino & Castek, 2016; Mllls, 2015, Rhodes & Robnolt, 2009). Use of
digital tools for self-expression, information sharing, commerce, and collaboration
is embedded in daily life for many individuals, prompting revision of older, print-
based practices and invention of new ones (Lankshear & Knobel, 2008). These
practices 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-
worked society” (Manderino & Castek, 2016, p. 79). For candidates preparing to
teach secondary subjects such as science and social studies, digital literacies are
nearly inextricable from disciplinary literacies—the ways of reading, writing, and
communicating associated with participation in a disciplinary domain—because
contemporary disciplinary practice almost always involves the use of digital tools
(Castek & Manderino, 2017).

Many K—12 schools struggle to address digital literacies robustly for varied rea-
sons (Colwell, Hunt-Barron, & Reinking, 2013; Howell, Perez, & Abraham, 2021;
Johnson, 2016; Leu et al., 2011). In the United States, two decades of testbased
accountability have pressured teachers and school leaders to align curriculum and
instruction with high-stakes tests, few of which address digital literacies explicitly
(Leu et al., 2011). This omission creates the impression that attention to digital
literacies is less crucial. New standards such as the Common Core State Standards
(CCSS) and the Next Generation Science Standards (NGSS) are compatible with
promoting digital literacies, but the documents are also not explicit about what

this mieht look like in classrooms (Drew, 2012). For example. science standards’



emphasis on developing and using models could be achieved by students’ compos-
ing with multimodal digital tools, but performance indicators leave tool selection up
to teachers. The situation is complicated further by equity issues plaguing schools,
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such as funding differences that reduce access to digital tools for students in urban
and rural settings (Gorski, 2017; Henry, 2009).

These issues present opportunities and challenges for literacy teacher educa-
tors. Their role in preparing practitioners to address discipline-specific digital litera-
cies is likely more important than ever (Mirra, 2019). Yet, they must do this work
with teacher candidates who have not uniformly experienced digitally mediated
instruction themselves and thus may lack crucial sensibilities. Even if teacher edu-
cators can address this variation among candidates in campus-based courses, can-
didates need situated experience in enacting both print and digital literacy pedago-
gies with young people (Zenkov & Pytash, 2018). These experiences can be difficult
to provide, however, because of the inconsistent attention to digital literacies in
K-12 schools already discussed and the variability associated with fieldwork in most
teacher preparation programs. That the bulk of supervision and coaching is done by
school personnel off-campus means that university teacher educators often struggle
to access and mediate their own students’ learning (Grossman, 2018). Regarding
digital literacies, candidates’ field placement assignments introduce new variability
T R B R e g R Sl ek et ettt Ko
laboration than their better-funded and often less accountability-driven counter-
parts (Leu et al., 2011). Candidates assigned to high-needs settings may have few
opportunities to practice digital literacy pedagogies and may be skeptical about the
appropriateness of such pedagogies in such contexts.

Our team embraced DBR because the approach acknowledges complexities
like these as the starting point for innovation and inquiry, rather than treating
complexities as separable from an intervention. Aware that literacy researchers’ rec-
ommendations 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
DBR with our school partners. We describe those efforts in the next section.

How Did DBR Work within the Setting?

Our study was a formative experiment—an approach to research intended to
“bring about positive change in education environments through creative, innova-
tive, instructional interventions grounded in theory and guided by systematic data
collection and analysis” (Reinking & Bradley, 2008, p. 6). The emphasis in a forma-
tive 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. We
also viewed that approach as compatible with the idea of a “design-based research—

practice partnershio” (Penuel & Gallacher. 2017. o. 27). where researchers and edu-



cators collaboratively design solutions to problems of shared interest—a description
that encapsulates the work that Etna faculty and Leroy personnel sought to do
together.
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The Partnership Context

Leroy is a small public school district in the northeast United States. Etna is a
midsized private research university located nearby. The Leroy—Etna partnership
originated in 2013, when district leaders asked university faculty to collaborate
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teacher education. At the time, Etna placed a handful of student teachers in Leroy
annually, and several Etna graduates worked in the district. Hoping to deepen the
collaboration, a steering committee of representatives from both institutions estab-
lished a three-pronged agenda, including (1) enrichment for K-12 students, (2) field
placements for teacher candidates, and (3) professional learning for adults from
both organizations. The steering committee continues to meet monthly.

The summer program was the first partnership initiative to implicate all three
prongs simultaneously. Leroy staff hoped to bolster literacy engagement for youth,
boost low test scores, and provide opportunities for participating teachers to develop
leadership skills. Etna faculty wanted to address state certification mandates around
literacy content and pre-practicum field hours and challenge traditional discourses

about the campus—field divide (Zeichner, 2010).

Designing the Intervention

Once a summer 2015 launch date was selected, the steering committee charged a
subgroup of literacy faculty from Etna and central and building leaders from Leroy
with developing the intervention. The subgroup began by sharing insights from
prior initiatives the district and the university had sponsored independently, such
as a summer camp at Leroy Elementary, discontinued when its funding expired,
and a graduate literacy course featuring campus-based tutoring for adolescents that
VIR At e SRR S e g e SRy Bl
(2008) call “baseline conditions” prior to implementing a new intervention.
The group then moved to identifying pedagogical goals for the intervention
for 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.

TABLE 8.1. Pedagogical Goals of the Intervention

Middle school students Teacher candidates Leroy teachers

Use literacy as a tool for Build capacity to teach Build capacity to support
thinking and communicating  literacy as part of inquiry- early-career colleaguesin



learning during inquiry - Dbased instruction teaching literacy as part of
inquiry-based instruction
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They decided, for instance, that Teaching Argument Writing (Hillocks, 2011),
which informed Common Core implementation for many in the region, offered
an example of what instruction might look like in the new program. Subgroup
members were intrigued by Hillocks’s emphasis on organizing inquiry around what
Kelly described as “real kid-generated questions and data sets, rather than around
traditional [curricular] content.” Leroy representatives believed that the district’s
ample supply of Chromebooks would support students to construct and distribute
surveys they developed to address current events and topics of interest, tabulate
and analyze data, access multimodal texts, and communicate their findings. Fac-
ulty believed that candidates’ facilitation of such work would meet many literacy
course objectives and align well with disciplinary agendas to develop argumentation
and evidence-based explanations. They also believed that candidates would benefit
from using Chromebooks and Google tools, which were available in many schools
but used mostly for word processing and information searching.

Table 8.2 describes the five elements the group came to view as most essential
(Colwell et al., 2013) to achieving the project’s pedagogical goals. Our focus on digi-

.

| literacies for this chapter sits primarily at the intersections of essential elements
ga dlteracy as mlgllUmocE\li com umcau%n} and r}f_: Esupport or student inquiry),

although the other three elements play roles as well. Lesson study (no. 5) is impli-
cated in our analysis because it helped to reveal how members of the heterogeneous
student population (no. 1) used (or did not use) those digital tools. Adult collabora-
tion across roles and experience levels (no. 2) was also important as instructors and
teachers supported candidate teams’ planning and instruction.

Intervention Implementation

The program took place each year at Leroy Middle School during July. What came
to be known as Week O because of the presence of adults but not youth was orga-
nized 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 candidates
for joint planning with Leroy teachers. During Weeks 1-3, Leroy students were on
site for 3 hours daily, Monday through Thursday, and the schedule was as follows:

e 8:30-9:00 AM.: Candidate teams meet with instructors and teachers.

® 9:00 AM~12:00 PM.: Teams work with youth, supported by teachers and
instructors.

e 12:00-12:30 PM.: Lunch break.

e 12:30-1:15 PM.: Candidates, teachers, and instructors debrief instruction.

® 1:15-2:30 PM.: Instructors lead class for candidates.



Candidates and instructors spent full days on Fridays exploring new content related
to literacy instruction and planning for the next week.
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TABLE 8.2. Essential Elements of the Intervention

Element

Description

Research support

Enrichment for
a heterogeneous
population of students

Collaboration in
shared space by adults
across experience levels
and roles

Literacy conceptualized
as multimodal
communication across
contexts

Support for student
inquiry

Lesson study

The district advertises the program as
enrichment for all students, rather than
remediation for some. Instructional groupings

are multiage and balanced by gender, race/
ethnicity, and language to support candidates in
problematizing grade-level norms and leveraging
diversity in culturally proactive ways.

Instructors and teachers design and deliver
lessons collaboratively to model research-based
practices. Candidate teams co-plan and co-teach
lessons with teachers.

Leroy students read, write, view, and represent
ideas across print and digital platforms. They
use writer’s notebooks, Chromebooks, and
Google tools to construct texts in various
genres. Teachers from multiple subject areas help
candidates envision how attention to literacy
supports disciplinary priorities.

Objectives focus on helping Leroy students
frame researchable questions about problems and
controversies linkable to their lives.

Each team plans and delivers two hour-long
public research lessons. Candidates, teachers,
instructors, and partnership guests observe the
lessons and discuss evidence of student learning.
Teams revise the lessons for re-teaching or
portfolio inclusion.

Chandler-Olcott
(2019); Garcia &
O’Donnell-Allen

(2015)

Friend & Cook
(2013); Zenkov &
Pytash (2018)

Cope & Kalantzis
(2015); Manderino
& Castek (2016)

Hillocks (2011);
Janks (2014)

Leavy & Hourigan
(2016); Lewis &
Hurd (2011)

The schedule reflected an intentional gradual release of responsibility (Pearson
& Gallagher, 1983) over 4 weeks from instructors and teachers to candidates.
Week 1 required all teams to address the programwide inquiry topic using the same
instructor-created plans. During Week 2, each team planned and taught a different
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 research
lessons, teams taught a revised version of this unit to a new group of students in

Week 3.

Study Participants



Participants 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 the
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study, 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 18
teacher candidates a year (51 of 53 consented for the study).

According 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 for
Asian and Native American students. The gender ratio was 53% female and 47%
male. Sixty-two percent of students were identified as economically disadvantaged,
the 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 inexperienced
teacher and turnover rates approximately equal to the state average. Etna served
22,000 students, with about 1,200 enrolled in the School of Education. As in many
U.S. teacher education programs, its candidates were predominantly female (78%)
and white (76%). Within the program, we did not ask youth, candidates, or teach-
ers to self-identify in categories such as gender or race, and we are wary of infer-
ring such identifications from physical characteristics or casual interactions, given
contemporary discussions about the shifting, constructed nature of identity. We

ave no reason to believe, that program de aphics differed dramaticall

the information about both org 2ations inchided above, but our lack of erfirﬁ)éa
individual data means that we do not share participantrelated percentages here or
use particular descriptors when discussing individuals in our findings.

Researchers

Because of the longitudinal, collaborative nature of the project, our research team
is large. To honor varied contributions while allowing for shifting commitments
and availability, individuals, including key Leroy partners and local adjuncts serv-
ing as instructional staff, make decisions about their level of involvement for each
proposed publication. We include two professors of literacy education (Kelly and
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.
Although Kelly took the lead on crafting our findings, all five of us were involved
with data analysis, drafting, and revising.

Data Sources and Analysis

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-
nership planning meetings documented the instructional context in both organiza-
tions and documented “conditions prior to introducing the intervention” (Reinking
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teacher and candidaté interviews, and instructional materials from the graduate
course captured evidence of “the factors that enhanced or inhibited movement”
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(p. 49) toward the pedagogical goal, as well as adjustments made to capitalize on or
ameliorate those factors. Lesson study observation notes, candidate unit plans, and
samples of Leroy student work from the Chromebooks documented intervention
outcomes on candidates’ learning to teach digital literacies, both before and after
the adjustments.

As recommended for design research (Gravemeijer & Cobb, 2006), our analy-
sis involved multiple layers. The first layer occurred within each program iteration,
as instructors made and documented fine-grained instructional adjustments to ben-
efit current participants, often through collaboration with Leroy teachers. In the
middle of Year 3, for example, we offered several options for constructing infograph-
ics when observational data revealed that the middle schoolers were struggling to
compose collaboratively in the Piktochart tool. Between program iterations, the
instructional staff, aided by other members of the partnership, reviewed data from
the previous year to make and document larger-scale instructional adjustments
while 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 topics
g;(r inquiry because of an emerging con'ﬁcture hat new candidates lacked fgnough

perience with youth to select them independently in a compressed time frame

The most comprehensive layer, retrospective analysis (Gravemeijer & Cobb,
2006), took place longitudinally, across multiple iterations, in order to refine
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 identified
data sources particularly relevant to candidates’ learning to teach digital literacies,
as opposed to literacy more broadly defined. We coded this subset of data using
formative-experiment categories drawn from Reinking and Bradley (2008), such as
enhancing factors, inhibiting factors, outcomes, and adjustments.

Once the data were coded, we identified patterns within and across coding
categories. We noted, for example, that many factors inhibiting capacity-building
around teaching digital literacies were linked to candidates’ inexperience as profes-
sionals. We constructed assertions about the intervention over time that linked
ideas from one coding category to another. For instance, we identified Leroy leader-
ship’s willingness to deploy Chromebooks for all adults and students connected to
the program as a key enhancing factor. A related enhancing factor was Leroy teach-
ers’ knowledge of Chromebooks, Google tools, and Leroy students. The positive
impact of this knowledge was blunted a bit, however, by an inhibiting factor: a Year
1 pay schedule that reduced teachers’ time to coach candidates when the middle
schoolers were not present and limited their access to literacy recommendations
made by instructors. Adjustments to teachers’ schedules in Year 2 made it easier
for instructors and Leroy teachers to coordinate work with candidates, including

(1Y feacher narticination in 45 mintitee of inctriictaorled debhriefine with candidatrec
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each afternoon, and (2) a standing weekly meeting of teachers and instructors for
data sharing and problem solving.
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What Were the Results of the DBR?

Since we have implemented multiple program iterations, we decided to organize
results around the coding category that speaks to that longitudinal quality most
directly: data-driven adjustments. In this section, we describe three adjustments our
analysis suggested had the most impact on our pedagogical goal related to teacher
candidates’ capacity to support students’ digital literacies: (1) instructor-determined
topics for inquiry, (2) construction and use of high-level curriculum organizers, and
(3) selection and implementation of a small set of high-leverage, focal literacy prac-
tices. Attention to other coding categories, such as outcomes, inhibiting factors,
and enhancing factors, is threaded through each section as appropriate.

Instructor-Determined Topics for Inquiry (Years 2-4)

The curricular openness of summer enrichment compared to academic-year
instruction enhanced and inhibited the program’s pedagogical goals. Freedom from
coptent mandates allowed candidates to tailpr g s £ stude %teéests, oten-
y increasing students’ motivation. Yet, t & an. estab curriculum
made that tailoring challenging for candidates with limited knowledge of young
adolescents, middle-grade priorities, and academic use of digital literacies. That
Leroy teachers were embedded on candidate teams mitigated lack of experience as
an inhibiting factor, but the teachers were not always present when teams planned.
In Year 1, the planning group sought to address topical challenges in two ways.
First, with Janks (2014) as inspiration, we selected issues related to bottled water for
programwide exploration during Week 1. According to Kelly’s email summary of
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”
for 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 social
studies focus, to capitalize on those being the most common undergraduate majors
in the candidate cohort and thus a source of content knowledge. We envisioned
that candidates would learn to facilitate literacy skills during the water unit they
would then integrate into their own units, providing additional skill practice for
youth and facilitation experience for candidates. But, lesson study observations and
post-lesson discussions revealed considerable variation in how generative these top-
ics were. A few teams’ selections supported student-driven exploration with varied
sources and survey data, but most funneled learners into more predictable, con-
strained responses, reducing opportunities for literacy.
To avoid these pitfalls in Year 2, we specified a programwide topic (pro-
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exploration—school lunch, growth mind-set, and drones in everyday life—that we

thought would better support student inquiry. We brainstormed and selected these
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topics with the partnership steering committee to access insider knowledge of the
students and community resources. In response to another Year 2 change—the
need to accommodate one-to-one tutoring for some Leroy students by literacy mas-
ter’s students completing their practica—we divided the team topics into two foci:
one inquiring with multimodal texts and another with online survey construction
and 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 both
foci over the program. We used information from a precourse questionnaire about
candidates’ interests and backgrounds to assign them to teams with a particular
topic and focus (e.g., School Lunch Survey). These moves led to team-constructed
units that instructors and returning Leroy teachers judged as more literacy-infused
than those the previous year, but concerns remained that some teams’ interpreta-
tion of the topics led them, in Leroy teacher Kaitlyn’s words, in “a completely differ-
ent direction” than what instructors envisioned, an outcome that “took away from
some of the literacy aspects.”

This between-iteration analysis led to two adjustments of the topic-selection

NG SRR A A R e e S A e
participants. We also generated explicit selection criteria that remain in use, includ-
ing topics’ potential for analysis from multiple perspectives rather than binaries;
limited overlap with required school curricula; and availability of free, multimodal,
and accessible resources on the topic (see Chandler-Olcott et al., 2018, for more
on this). These adjustments yielded a programwide inquiry topic around increasing
recess and physical activity in schools and team topics focusing on the influence of
music in teens’ lives and ways to welcome refugees into new communities.

Because all three topics appeared to be successful judging by within- and
between-iteration analysis, we expected to use the same processes again in Year 4.
We made additional adjustments, however, due to a serendipitous occurrence: The
Leroy mayor announced his desire to involve youth more deeply in the community,
and Kara, the camp’s long-time librarian, proposed addressing his invitation as our
programwide focus for Week 1. This topic met our recently articulated selection
criteria 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-
ing the pizza parties, generating several ideas (e.g., ways that youth might connect
with seniors in the community) that neither instructors nor veteran Leroy teachers
anticipated. The Year 4 program thus began with a Week 1 interview of the mayor
before shifting to community-related subtopics in Weeks 2 and 3. This increased
coherence across the program and allowed us to assign multimodal text and survey
foci to topics that best fit those foci. Topics like improving the local youth center,
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while the seniors” topic was better explored through multimodal texts about initia-
tives in other communities that suggested new possibilities for Leroy.
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Reducing candidate time and energy spent on topic selection left them more
time to plan for print and digital literacy. As Leroy teacher Noelle noted, preset
topics addressed the “struggle” she witnessed when candidates lacked enough “real
direction on where to go.” Such direction helped them “work cohesively” through
their varying ideas about instruction. Strong preselected topics also meant that
teachers and instructors spent more time coaching teams around facilitating stu-
dent learning with the Chromebooks and Google tools, rather than helping teams
navigate differences in how they viewed topics’ potential or dimensions.

Another benefit of preselected topics was time to identify multimodal texts
that were accessible for kids with varying literacy profiles. While the graduate
course had a learning objective related to text selection, most candidates needed
the full course to develop that skills set—a lag that threatened instructional quality
for the middle schoolers, especially early on. To address this issue, instructors estab-
lished a routine over multiple iterations that involved instructors and Leroy teach-
ers 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.

S R A U AR R R A A AR AR S
mayor’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 a
“listicle,” an online genre blending aspects of feature articles and lists. This example
was selected because of its nonsequential text structure, headings, and mechanisms
for directing readers to related multimedia—all features that could support better
online reading by youth. Given the rapid pace and long days associated with the
program’s compressed format (an enhancing factor for Leroy teacher and student
participation but more challenging for teacher candidates and instructors), it was
difficult to locate and select texts with those affordances without the lead time of
preselected topics.

Four-Day Curriculum Organizers (Years 2-3)

A second set of adjustments with implications for candidates’ teaching of digital lit-
eracies was associated with what we called 4-day organizers, instructor-constructed
graphic organizers specifying learning objectives, texts, and recommended activi-
ties 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 water
inquiry but then required candidates to write their own plans for the topics they
selected for Weeks 2 and 3. As hinted in the previous section, the Year 1 approach
yielded multiple problems. Following lengthy plans authored by someone else was
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appeared to have limited transfer for their own planning, judging by the weakness
of their team-written lessons.
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Even more troubling given the graduate course focus was the reduced attention
to reading and writing in the team-authored plans for Weeks 2 and 3, as compared
with instructor-authored ones for Week 1. Candidates seemed to view student talk
or even more generic hands-on activities as more engaging to students than print or
digital literacies. More specifically, we observed limited carryover into Weeks 2 and
3 of the Chromebook-supported approaches we encouraged candidates to employ
in 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 in
subsequent 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 glean
information from multimodal texts, including video clips and online articles. But,
they tended to structure those text interactions with teacher-directed graphic orga-
nizers that had not been introduced in either the Week O graduate course sessions
or the bottled water unit itself. The organizers’ appearance in the team-authored
plans suggested that Leroy partners drew on their own experience to support can-
didates in the absence of more clearly articulated alternatives from instructors.
ﬁ%&?&g&ﬁg a‘sdont%% r gc]iizt% i gtlglse (%me,l etrospective analysis revealedlglhat team

gitally mediated than ‘the approaches in the
instructor-authored plans.

To 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—rather than full-blown
lesson plans. We asked team members to develop detailed daily plans from the
bulleted recommendations in the organizer to guide instruction for their assigned
students’ needs as well as direct their collaboration as co-teachers. The organizer
reduced the cognitive load for novices while retaining some crucial aspects for them
to puzzle through with help from Leroy partners. Our intention was to find the
sweet spot between past approaches offering too little direction and Mike’s warning
to fellow instructors that being “too prescriptive” would cause candidates to “lose
ownership.” The adoption of the organizer, and the shift to predetermined topics for
teams described in the previous section, led to overall improvement in candidates’
lessons as instructors observed and then evaluated them on paper.

At the same time, our lesson-study efforts revealed that some candidates con-
tinued to struggle to write manageable learning objectives and align them with
appropriate learning activities in the team units. Furthermore, interview data from
Jamie and other Leroy staff suggested that it could be challenging to mediate that
process, 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 units
across 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 the
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and teachers to learning how to create executable lesson plans from bulleted orga-
nizer content like the following:
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Survey, Day 1

e Discuss why it will be valuable to supplement proposals to [school] leaders
with survey data from adults and students participating in Camp Questions
[5 minutes].

e Have students brainstorm questions pertaining to recess that they see as
answerable with surveys [15 minutes].

e Sort questions into three or four categories (e.g., personal preferences, knowl-
edge about recess, awareness of others’ perspectives) and assign pairs or trios
to those categories [10 minutes].

e Give groups time to begin drafting questions in Google Forms for their
assigned survey sections [25 minutes].

Some of the best evidence of organizers as an enabling factor came from Mike’s
running notes during a weekly meeting between instructors and Leroy teachers.
The meeting took place after candidates had planned with two organizers, one for
the programwide topic and another for their team topic. When Kelly asked what
SR Tong By e e e esd s ornkery PRSIk mbact
ners and more willing to take risks.” Jamie concurred, claiming that his candidates
knew “where they are going,” in contrast with the previous year, when, without
an organizer to guide them, his team had sometimes enacted its assigned topic
in surprising, not always helpful, ways. Kaitlyn believed the organizer supported
her group’s division of labor as co-teachers, and Noelle thought that hers had a
greater sense of urgency around converting the organizer directions into fully real-
ized lessons: “They are not putting off planning or neglecting it.” The exchange
represented a positive convergence of perspectives from teachers with considerable
knowledge of the program (each were 2- or 3-year veterans).

From a digital literacies perspective, adherence to the organizers also reduced
candidates’ and teachers’ inclination to sidestep digitally mediated approaches in
favor of print-based ones. Instructors could stipulate, for instance, whether students
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 feedback
with sticky notes or Google comments.

In addition, the organizers specified the form of writing students would use
to communicate learning at unit’s end. This component reinforced the course’s
Understanding by Design-influenced message (Wiggins & McTighe, 2005), that
candidates’ plans should support students in developing the knowledge and skills
aligned with a culminating product chosen in advance, not after the fact. It offered
more genre variety to the middle schoolers than was the case in Year 1, when three

o . o .
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but perhaps not with so much emphasis. And, most relevant to digital literacies, it
helped to ensure student opportunities to compose multimodal texts with digital
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tools. Candidates themselves began to recognize these opportunities as valuable.
For instance, Madeline, a future mathematics teacher, shared this: “Seeing my stu-
dents create infographics and presenting them was a heartwarming experience.”
By 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-
ters to visual maps and slides to accompany oral presentations, each tailored to the
particular needs of audiences such as the mayor, parks and recreation supervisor,
and middle school principal. If the product was not explicitly digital, students were
guaranteed to have experienced multimodal or online reading and writing at other
points in the 4-day sequence.

Focal Instructional Practices (Years 3-4)

A final adjustment with implications for digital literacies was the adoption of three
focal instructional practices in Year 3 simultaneously with our decision to construct
curriculum organizers for all units. For months, instructors had discussed growing
concerns that candidates were juggling too much in the course. Discussions of. t
pedagogica approac%es deseribedin asmgnggl readings were often short an shgﬁ
low, and candidates had few opportunities to test them with students more than
once. Like a growing segment of other teacher educators (Grossman, 2018), we
conjectured that in-depth understanding of a few versatile, important core prac-
tices would be better for candidates than the scattershot consideration of many.
As a team, we brainstormed evidence-based instructional practices to support the
program’s inquiry focus and align with disciplinary priorities (Castek & Manderino,
2017). Eventually, we narrowed our list to three: eliciting student talk, writing to
capture thinking, and facilitating student interaction with multimodal text.

That we envisioned these practices as applying, with appropriate adaptation,
to both digital and print contexts was clear from the team’s earliest exchanges.
When Mike proposed recasting “text-based discussion” as “facilitating students’
interaction 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 use
would open up space for instructional modeling about “how to identify important
info 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 at
the 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-
tions for each practice—eliciting student talk (EST), writing to capture thinking
(WCT), and facilitating student interaction with text (FSIT)—as shown in Figure
8.1.
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them. 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 in
Week O to ensure in-depth discussion of all three. When work with Leroy students
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commenced, we regularly asked candidates and teachers to reflect on the prac-
tices during afternoon debriefing. These changes, combined with the topic- and
organizer-related adjustments already described, led us to identify what course assis-
tant 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
opportunities for students. In that same conversation, however, we discussed con-
tinuing concerns about missed opportunities for student-to-student talk as well as
unclear purposes for students’ text transactions. These concerns led us to further
adjustments 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 focused
primarily on models of inquiry and strategies for co-teaching, with an additional
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, using
instructions like the following to guide discussion by candidates and teachers within
their teams:

view 1’1 e Week 1 or%anizer for allll references t% FSIT.
i

ake a list of various texts you will explore with students (are there others
we might consider?).
e Make a list of key principles about this focal practice that you can infer from
how it is used across the organizer.

This joint activity helped to build shared understandings of the focal practices,
making it easier for instructors and teachers to coach candidates consistently toward
instructional coherence for students.

To further cement the focal practices, we also made adjustments in Year 3 to
a major course assignment: the discipline-specific application project. This multi-
component assignment, dating back to Year 1, asked candidates to (1) consider the
literacy implications of disciplinary standards, (2) respond to discipline-specific arti-
cles about teaching literacy, and (3) locate and evaluate multimodal texts appropri-
ate for high school units in their subject area. After completing these components,
candidates wrote about how they intended to support literacy in their teaching
beyond 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-
ary outcomes.” This adjustment made the project a better assessment of candidates’
understanding of the practices. It also supported more explicit connections between
coursework and subsequent teaching—an outcome instructors sometimes found
challenging when candidates took a narrow view of their future subject-specific
teaching. Analysis revealed that while candidates’ memos in Years 3 and 4 varied
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for the practices that cut across print and digital platforms. For example, Rich, a

social studies education major, proposed to elicit student talk through in-person
jigsaw groups as well as voice memos shared online; his ideas about facilitating
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student interaction with texts involved the investigation of print-based histori-
cal documents alongside content from “digital archives and databases.” Data like
Rich’s suggested some emerging candidate awareness of the practices’ malleability
for disciplinary purposes.

From a digital literacies perspective, the adoption of focal practices made it
easier to address candidate needs that could otherwise remain in tension—tension
exacerbated by the pace of the Camp Questions experience. Some candidates dem-
onstrated strong instincts for use of digital tools, either from previous schooling,
work, or extracurricular experiences. Others, however, required additional instruc-
tional support in such areas as searching library databases and sharing Google Docs
to uploading images to an online discussion thread. Focusing most of our atten-
tion on just three practices exposed candidates to fewer instructional options from
which to choose, but it provided time to shore up gaps in knowledge and skills that
would otherwise have inhibited their ability to enact the practices well. Like the
adjustments we made with preselected topics and instructor-designed organizers,
adoption of the practices reflected a calculated trade-off, constraining some aspects

f candidate practice, such a}s1 unit design from scratch, to improve opportunities for
e

earning in others, such as the support of digital literacies.

How Did the DBR Influence Participant and Researcher Learning?

The formative experiment, particularly the retrospective analysis reported here,
revealed how interconnected the various adjustments were on candidates’ capacity
to support digital literacies during Camp Questions and within their disciplines.
Analyzing those adjustments separately was valuable, particularly in terms of our
research team members’ ability to identify fine-grained changes in our approaches
over time. But, treating the adjustments discretely did not reveal the degree to
which 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 how
focal practices could be embedded.

Longitudinal analysis revealed that we paid more attention to digital litera-
cies in the program than we realized from within- and between-iteration analysis.
Opportunities for candidates and youth to learn about and use digital tools were
threaded throughout the program, but in service of inquiry rather than as the focus.
Closer scrutiny of candidate data from discipline-specific application projects has
convinced us that the intervention will be better served in future iterations by
explaining more explicitly to candidates how they were learning to facilitate such
functional use of digital literacies.
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intricate relationships of our intervention components as confounding factors—

undesirable complications. However, we see them as central to the interven-
tion’s responsiveness to the complexities of teaching and learning. Longitudinal
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collaborative analysis helped us enhance the impact of these reciprocal design fea-
tures in concert with one another.

Another impact of the project was keener understanding of design-research
affordances of close collaboration with school partners. This included enhanced
documentation quality. The need to communicate across a sizable and varied imple-
mentation team helped preserve the intervention’s twists and turns—including
rationales for adjustments—with detail atypical for us when working on smaller, less
diverse teams. Collaborative analysis also ameliorated some limitations associated
with teacher educators studying their own practice. Because Leroy partners drew
on different lenses and experiences than instructor-researchers, their contributions
steered us away from seeing what we wanted to see. Such triangulation seemed
especially helpful with digital literacies, which can tempt early adopting researchers
to take advocacy positions rather than offer clear-eyed analyses.

These findings also contribute to research on the benefits of teacher educa-
tors, teachers, and candidates working with youth in shared community space, as
opposed to more typical decontextualized approaches (Zeichner, 2010; Zenkov &
ggﬁa%lf, 2018). For 1?é?enscgl’1w en all fulis sharec(]1 obsar}fggi ns during afternoon

riefings about mi oolers’ technology-mediate ing and writing, dis-
cussion was grounded in common experiences involving youth known to all. The
influence of collaboration was multidirectional: teachers gained access to recent
pedagogical scholarship, instructors gained insights about candidate preparation,
and candidates were less likely to reject digital literacies because both teachers and
instructors endorsed their potential. Common tools like the 4-day organizer and
focal practices provided important shared language.

The preceding suggests that digital literacies researchers consider formulating
the 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-leverage
digital literacies practices as credible, practices we had not been as able to promote
in previous work. These relationships also allowed us to implement community-
based inquiry topics and candidates’ use of curriculum organizers. Digital literacies
researchers may also want to consider longitudinal design-based projects to develop
the specifics of instructional frameworks over time in ways that allow them to rec-

ognize interactions among their model components.
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CHAPTER 9
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Developing Opportunities in Partnerships

Ryan McCarty, Tim Pappageorge,
and Claudia Rueda-Alvarez

Design-based research (DBR) is a powerful tool to address authentic pedagogical
problems facing schools (Reinking, 2011; Reinking & Bradley, 2008). This chap-
ter examines the use of DBR within partnerships to address the learning needs
of multilingual students. In this chapter, we use the term emergent bilinguals to
describe students who speak another language and are learning English because
it implies a continuum of language learning. This term encourages a shift toward
higher expectations and developmentally appropriate instruction and assessment
practices (Garcia, 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-
cation, 2012). We also use the broader term multilingual students, which includes
both emergent bilinguals and students who have already learned English and speak
one or more additional languages (Kieffer & Thompson, 2018; National Council of
Teachers of English, 2020). This inclusive term is appropriate because the students
in our research are by no means a monolithic group.

Latinx students comprise a large proportion of multilingual students, and
Spanish is the home language of nearly three-quarters of English learners nation-
wide (Batalova & McHugh, 2010). As with any group, family structures and
socioeconomic status vary widely. Some Latinx students in the district where our
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research occurs were porn in the united otates, with ramilies who have lived here
for generations, while others are recent immigrants. Regionally, Latinx students

often have familial ties to Mexico, Puerto Rico, Guatemala, Ecuador, Cuba, or
other countries and speak different varieties of Spanish. We avoid binary categories
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such as second-language students because they can become permanent labels. In
addition, English may be a student’s third language, they may have learned English
and another language simultaneously, or they may lack formal education or literacy
skills in a home language.

This chapter will first review research perspectives for work with multilingual
students and present the advantages of DBR. It will next introduce our own DBR
on helping Latinx students write effective arguments and excel in Advanced Place-
ment (AP) coursework. Principles and guiding questions for research with multi-
lingual students will then be presented, framed around Reinking and Bradley’s six
phases for conducting DBR (2008), and followed by extended examples from our
own research. The chapter concludes by discussing new opportunities for research
partnerships to serve multilingual students. Readers may refer to Chapter 1 of this
volume for an overview of DBR and Chapter 2 for more examples of research utiliz-
ing DBR methodologies.

Challenges Facing Multilingual Students

Learning a new language is an ongoing process that is both rewarding and chal-
lenging. Understanding a given linguistic register, or how language varies according
to a particular discipline or context, adds to the complexity (Fang & Park, 2020).
While the Common Core State Standards institute ambitious learning goals for
emergent bilinguals (Graham & Harris, 2015), their knowledge of other languages
and cultures are rich resources for meaning-making and can powerfully support
learning with complex texts and concepts (e.g., Garcia & Wei, 2014). However,
schools often fail to help students build on linguistic and cultural assets, treating
multilingualism as a detriment and even prohibiting students from using other lan-
guages (Jimenez, 1997; Paris & Alim, 2017). The so-called is often
a manifestation of systems narrowly defining whose 1iteraé§déiﬁ%ielﬁ?fgtu%§é matter
(Madrid, 2011). Indeed, emergent bilinguals are more likely to attend underfunded
schools, taught by adults inexperienced or underprepared to teach culturally and
linguistically diverse youth (Garcia, 2009).

Deficit thinking has plagued literacy research in general (Dudley-Marling &
Lucas, 2009) and research with Latinx and multilingual students in particular (e.g.,
Paris & Alim, 2017). Myths that Latinx students are apathetic about education
intersect with damaging narratives that deficits in language, values, culture, and
parental support largely explain apparent gaps in achievement (Madrid, 2011). The
omnipresent term English language learner (ELL) is problematic, setting up a false
binary of knowing or not knowing a language and defining students entirely by
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thelr status as learners Of English, rather than their knowledge of other languages
(e.g., Garcia, 2009). Students designated as long-term English language learners

(LTELs) may languish in ESL classrooms for 6 or more years with little exposure
to academic language or challenging texts (Olsen, 2010). The term limited English
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proficient (LEP) is even worse, ascribing limits in English knowledge without recog-
nizing strengths in other languages.

Embracing Asset-Based Views of Multilingual Students

In contrast, asset-based pedagogical approaches view diversity in language, cul-
ture, and thinking as a strength. For example, through translanguaging, multilin-
gual students can use their whole linguistic repertoire as an “integrated system”
(Canagarajah, 2011, p. 403) to learn English content (Garcia & Wei, 2014). Writers
use enwoicing strategies, making intentional choices to reference cultural practices
or include words or phrases from languages other than English (introduced, for
instance, through dialogue or quotations from multilingual texts) in order to con-
vey their own unique voice or achieve rhetorical goals (Canagarajah, 2013).

Multilingual students often serve important roles as language brokers: help-
ing navigate their families’ health and financial concerns and translating complex
documents in meetings at hospitals, banks, and government offices (e.g., Alvarez,
2014). Many Latinx high school students in our research are wage earners, caregiv-
ers, and decision makers, yet feel treated as just a student in school, when given
worksheets and low-level tasks (Fieldnotes, Cycle 2).

The constellation of culturally responsive teaching (CRT) practices (e.g., Moll
& Diaz, 1987; Paris & Alim, 2017) continue to gain prominence, providing rich
possibilities for DBR with multilingual students. While the 2017 International Lit-
eracy Association Standards for the Preparation of Literacy Professionals spotlight
CRT, the 2010 standards only mention the importance of diversity (International
Literacy Association, 2018). We emphasize cooperation and interdependence over
classroom cultures of competition and individualism (Au, 2007), and foster person-

, a cultural value prioritizing meaningful, personal connections and trusting

?@H%nships believed to be important within Latinx communities (e.g., Ayon &
Aisenberg, 2010). We build these relationships through one-on-one writing coach-
ing sessions, individualized academic planning, and whole-group meaning-making
within agentive roles (McCarty, Pappageorge, & Rueda-Alvarez, 2018).

Argument Writing and Multilingual Students

Our own research emphasizes argument writing, an essential yet underdeveloped
area of research with multilingual students (Canagarajah, 2011). Though crucial for
college, career, and civic engagement (Graff & Birkenstein, 2007), argument writ-
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Ing 1nstruction often consists of rormulaic or 1il-in-the-blank tasks (e.g., Applebee

& Langer, 2011). Philosopher Stephen Toulmin (1958) determined that effective
arguments contain an assertion or claim, supported by evidence or data, and a war-
rant or explanation of how the evidence supports the claim. Tools such as argument
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templates (Graff & Birkenstein, 2007) help scaffold key rhetorical moves utilizing
these elements. Analyzing warrants helps students unearth tacit cultural assump-
tions that vary across cultural groups and academic disciplines. Deconstructing
divisive media rhetoric can help students craft and warrant counter-arguments to
advocate for themselves and their communities (Warren, 2010).

Self-efficacy is another important consideration for instruction with multilin-
gual students. Writers with greater self-efficacy or belief in their own writing ability
value writing, set clearer goals, and persevere amidst difficulty (Pajares, Johnson, &
Usher, 2007). Three key sources of self-efficacy beliefs include mastery experiences
or success with challenging writing tasks, vicarious experiences or observing others
complete tasks, and social persuasions or interactions with others and the judgments
they provide (Bandura, 1997; Pajares et al., 2007).

Academic language is often emphasized within writing instruction for multi-
lingual students. Academic language represents cultural capital, providing tools for
knowledge building, social positioning, and career advancement (Imbrenda, 2018a).
While difficulties for emergent bilinguals are often attributed to differences between
oral and academic language (e.g., Snow & Uccelli, 2009), creating such binaries is
problematic (Flores, 2%1 because elevating academic language positions domi-
nant white perspectives above the discourse practices of culturally and linguisti-
cally diverse students (Fang & Park, 2020). Our work addresses these criticisms
by encouraging multilingual students to use academic registers flexibly through
codemeshing and hybrid language practices (e.g., Canagarajah, 2011, 2013).

Dialogic instruction is particularly suited to argumentative writing given the
emphasis on influencing one’s audience (Newell & Bloome, 2017), yet meaningful
discussion opportunities are sorely lacking for Latinx students (Kong & Pearson,
2003). In dialogic classrooms, students and teachers co-construct meaning by dis-
cussing challenging texts and ideas (Bakhtin, 1981; Reznitskaya, 2012). Organiz-

mgré&l%’&gﬂﬁgc@gg RO R 1’&%}5@@9}'@@ [@)estions supports higher levels of

Advantages of DBR with Multilingual Students

In DBR, an intervention is tested and refined in a real-world setting through cycles
of implementation, data collection, analysis, and redesign to build theory and prog-
ress toward a pedagogical goal (Gravemeijer & Cobb, 2006; Reinking & Bradley,
2008). DBR begins with collecting data to provide a thick description of the instruc-
tional context. This ecological perspective illuminates how structural factors, such
as tracking and language education policies, impact multilingual student achieve-



ment (e.g., Conchas, ZUU1). Given the marginal outcomes ot so-called gold stan-
dard, large-scale experimental research (e.g., Kim, 2019), there is growing interest

in what works here, why, and under what circumstances (Reinking & Bradley, 2008).
A simultaneously descriptive and iterative approach, DBR encourages combining
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methods to track qualitative factors (e.g., degree of interaction or forms of discourse)
in combination with pre—post measures, providing insight into linguistic processes
and learning development.

DBR and related methods have an established history of use with multilingual
students. For example, Luis Moll and colleagues used tools from ethnography and
case study in ways now associated with DBR to examine the funds of knowledge of
Spanish-speaking students in bilingual programs, identifying enhancing and inhib-
iting factors in their education (e.g., Moll & Diaz, 1987, as cited in Reinking &
Bradley, 2008). Some of the earliest design-based or formative experiments in top
literacy journals involved work with emergent bilinguals (e.g., Jimenez, 1997).

DBR with multilingual students may begin with a broad theoretical framework,
such as dialogic teaching (e.g., Bakhtin, 1981; Reznitskaya, 2012), that was not spe-
cifically designed for multilingual students. Cycles of teaching, data collection, and
analysis can distill a humble theory to better inform instruction in similar contexts
(Gravemeijer & Cobb, 2006; Howell, Butler, & Reinking, 2017). DBR with multi-
lingual students covers a range of purposes, from exploring a general premise (e.g.,
Ivey & Broaddus, 200{) to refining specific interventions (e.g., Schleppegrell, 2013).
It often examines the learning of multilingual students in heterogeneous settings by
using focal students (Colwell, Hunt-Barron, & Reinking, 2013; Reinking & Bradley,
2008). For example, Chandler-Olcott and Nieroda (2016) studied the instruction
of emergent bilingual students from African or Middle Eastern countries with lim-
ited or interrupted prior formal education within a heterogeneous summer writing
institute.

In critiques of “linear and top-down notions of design experiments” (Gutierrez
& Vossoughi, 2010, p. 102), researchers recently have argued for more agentive roles
for school-based partners as co-designers (e.g., Fowler-Amato & Warrington, 2017).
Given that “few design studies have been conducted that focus explicitly on equity”

{GetbinReksand ShSPwalRR BHR i9ckA8), ingteasieg. the agency of partners and

The Ascend Program: A DBR Partnership

This chapter shares information on a collaborative DBR project conducted at a
diverse 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 (Illinois
State Board of Education, 2017). In 2014, leaders identified a difference of 30 points
between Latinx students and white students on the Prairie State Achievement
Exam (Illinois State Board of Education, 2014), along with comparatively lower



grade point averages and college enrollment and completion rates. Rather than
assume a deficit within the learners themselves, they identified an opportunity gap

underlying this pattern (da Silva, Huguley, Kakli, & Rao, 2007). Opportunity gaps
exist when students have less access to educational opportunities such as advanced
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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 trends
persist nationwide (Theokas & Saaris, 2013).

Opportunity gaps are often symptomatic of a pernicious view of multilingual
students as less capable of advanced work (Garcia, 2009). School leaders suspected
that policies perpetuated patterns of unequal access, despite their best intentions.
This is troubling because access to challenging coursework is the strongest pre-
dictor of college success (Adelman, 2006). Attempting AP classes may positively
impact a student’s academic future by increasing engagement with rigorous content
and emphasizing matriculation to college (Bowen et al., 2009; Jackson, 2010).

Therefore, we sought to understand why so few multilingual students were
enrolled in AP coursework and to design interventions to disrupt this pattern. Over
a 2-year period, we used DBR to help multilingual students join and successfully
complete AP courses. The pedagogical goal was to improve students’ mastery of
writing evidence-based arguments warranted by original reasoning, a key skill for
AP success and civic engagement (Graff & Birkenstein, 2007). We were not alone
on this journey. We brought in the experts: the students themselves. Centering
student experiences strengthens DBR by honoring the assets and insights of multi-
lingual learners.

The partnership began in the fall of 2016 when two school-based leaders (Tim
and Claudia) contacted their university partner (Ryan) for help supporting Latinx
student enrollment and success in AP coursework. The team first designed and co-
led an extracurricular group, named Ascend to convey a sense of growth and possi-
bility. We intended to encourage Latinx students not previously viewed as AP can-
didates to choose to enroll in advanced classes. In Year 1, our DBR centered on the
Ascend group, which emphasized developing a growth mindset (Dweck, 2006) and
improving academic self-concept through experiences that included interviewing

faEEsRE Qs apdes hessssiul Thaving 2lwesrmsstinigedfo b her] and ek
and Composition classroom, where Ascend students and their classmates learned to
write arguments warranted with original reasoning. Over the 2-year period, Ascend
students became consultants and leaders, helping us understand and address the
causes and consequences of unequal AP access (McCarty et al., 2018).

Our intersectional identities are important to acknowledge. Tim is a white
male English Department Chair and AP Language and Composition teacher at
the research site. Claudia is the Associate Principal for Student Services who is a
Latinx female with extensive experience supporting Latinx students and families
as a counselor and administrator. Ryan, the university partner, is a white male who
previously served in similar contexts as a literacy coordinator, a coach of princi-



pals and teachers, and a secondary teacher. Claudia’s linguistic and cultural knowl-
edge 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 AP
literacy demands and designing classroom-based interventions. Ryan’s knowledge of
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DBR methods and experience guiding change efforts helped trace the enhancing
and inhibiting factors of our interventions. Our personal and professional identities
both influenced and limited how we interpreted our students’ schooled lives.

Principles for DBR with Multilingual Students

Ciritical DBR principles informed our research, which, in turn, shaped practice and
policy changes in the school. We argue that researchers should take specific actions
to maximize the full potential of DBR partnerships with multilingual students. To
that 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-
thesis 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 within
each phase.

Phase 1: Forming a Research Partnership

Phase 1 typically includes recruiting schools and teachers, discussing project goals,
and negotiating research plans and responsibilities (Reinking & Bradley, 2008). In
practice, the university partner commonly pitches different involvement opportuni-
ties to potential research partners, which can be problematic if partners do not feel
empowered to propose alternatives. Each party’s priorities should be stated, and any
competing priorities should be addressed. In our research, Tim and Claudia identi-
fied the pedagogical problem and initiated our partnership, engendering mutual
ownership that sustained and strengthened our research. A sense of reciprocity
(Harrison, MacGibbon, & Morton, 2001) should be a guiding principle, ensuring

direqRenetits to prmsshm Hlineyal s®ds multilingual students, research

teams should include members with direct knowledge of their experiences. Repre-
sentation matters, and team members who share common cultural and linguistic
characteristics with multilingual students can help ensure that assets are recog-
nized and students are not essentialized. If university-based researchers are outsid-
ers to the groups being studied, they should proceed with humility and curiosity,
learning from and with key informants with direct knowledge of participants’ assets
and needs.

Phase 2: Collecting Information to Understand the Context



In Phase 2, Reinking and Bradley (2008) recommend using ethnographic and
interview methods to collect contextual and demographic information and create

a thick description of the context. Our school-based research team had helpful
knowledge of district policies governing multilingual students, including hypotheses
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TABLE 9.1. Guiding Questions for Design-Based Research with Multilingual Students

DBR phase¢

Guiding questions for design-based research with multilingual students

Phase 1: Forming a
Research Partnership

Phase 2: Collecting
Information to

Understand the

Context

Phase 3: Gathering
Baseline Data Prior to
the Intervention

Phase 4: Implementing
and Refining the
Intervention through
Design Cycles

Phase 5:
Administering a Post-
Assessment

Phase 6: Consolidating
Data and Refining
Theory

Does your research team include partners with insider knowledge of
the pedagogical problem as experienced by multilingual students?
Does your team have the cultural and linguistic knowledge to capture

nuanced student language use?

Does your analysis include the prior learning experiences of
multilingual students?

Do you consider structural and systemic factors that may contribute
to differences in achievement?

Have you chosen a research design that provides direct access to the
thinking of multilingual students?

Are you avoiding a deficit mindset when examining demographic
data that may indicate differences in student achievement?

Do your baseline data capture what multilingual students can already
do, as well as where they may need support?
Do your baseline data include multiple measures of student learning?

o vepr @aéa’ iﬁﬁ]é{ﬁaf‘gglﬁqgggﬁg’gl? about multilingual students as

Are you offering multilingual students active and agentive roles in
their own learning?

Are design changes informed by both empirical data and affective
experiences of multilingual students and their teachers?

Have you created trusting relationships and contexts that invite
multilingual students to share openly and honestly?

Are your data collection tools sensitive enough to capture
developmental and uneven changes in learning?

Are you assessing what multilingual students can do as well as what
they cannot yet do?

Are you using multiple measures of student learning, such as degree
of interaction or forms of discourse?

Are you examining the ways in which modifications may have
influenced how students feel about themselves as learners?

Do your implications include recommendations to build upon
multilingual students’ assets?

Do your conclusions avoid essentializing the experiences of
multilingual students?

Have you shared your conclusions with multilingual students and
faculty and gotten their input?

Do your implications acknowledge structural or systemic factors that
may limit the effectiveness of your intervention, and suggest ways to
overcome or eliminate them?

2Adapted from Reinking and Bradley (2008).
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about structural barriers and messages students might receive about what classes
are, and are not, meant for them.

However, if teachers and researchers aspire to teach for social justice by
working to critique and dismantle systems of privilege and oppression, they must
acknowledge how their own privilege and implicit biases shape their interpretations
of multilingual student learning (Dyches & Boyd, 2017). In this manner, the rigor
of DBR methods (e.g., ongoing data collection, triangulation from multiple sources,
participant validation of findings) helps ensure that researchers confirm and refine
initial impressions to honor students’ lived experiences.

A key decision in Phase 2 is whether to examine multilingual student learn-
ing in homogeneous or heterogeneous settings. Chandler-Olcott and Nieroda
(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,
the school’s first academically focused Latinx extracurricular group, offered sev-
eral affordances. While multilingual students typically had monolingual teach-
ers and classmates, convening a critical mass of multilingual students encouraged
codemeshing (Canagarajah, 2011, 2013). In Cycle 1, Claudia often combined Eng-
lish and Spanish with humor and warmth, incorporating idioms and insights from
her immigrant experience and inviting students to interpret and remix technical
concepts like growth mindset (Canagarajah, 2011). A heterogeneous setting with
a balance of multilingual and monolingual students was appropriate for Cycle 2,
given the makeup of many AP classes.

Phase 3: Gathering Baseline Data Prior to Intervention

In Phase 3, the research team conducts a baseline assessment, determining perfor-
mance in relation to the pedagogical goal. Any assessment of multilingual students
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set and academic self-concept. In Cycle 2 within the AP classroom, baseline data
included self-efficacy surveys (Pajares et al., 2007), interviews, reading achievement
test scores, and writing samples. We later realized that since our argument writing
task (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-
tilingual students to demonstrate their full range of synthesis and argument skills.

Phases 4 and 5: Enacting, Refining, and Determining Intervention Impact

In Phase 4, the intervention is enacted and refined as researchers gather and ana-



lyze data in iterative cycles, tracing preliminary enhancing and inhibiting features
(Reinking & Bradley, 2008). Building trusting relationships where students share

openly and honestly in their languages of choice strengthens research validity,
while offering students active and agentive roles improves the potential for transfer
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of skills. In Phase 5, researchers administer assessments, comparing post data and
baseline performance to determine progress toward the pedagogical goal. Captur-
ing multiple dimensions of language learning, such as oral discourse, planning doc-
uments, revisions, and written products, helps ensure that researchers document
both what students can do, and leading edges of growth.

Phase 6: Consolidating Data and Refining Theory

Phase 6 often includes conducting a retrospective analysis (Gravemeijer & Cobb,
2006) where findings are consolidated by examining patterns across cycles and
data sources. Researchers then draw conclusions, proposing pedagogical assertions
or a humble theory to inform work in similar contexts (Gravemeijer & Cobb, 2006;
Reinking & Bradley, 2008). While it is essential to examine the role of structural
or systemic factors that may limit opportunities for multilingual students, it is also
important not to essentialize their experiences.

We 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 through
the failure inherent within the design process (Sloane & (%orard, 2003) that their
importance came to light. Our DBR consisted of three long-term macrocycles (Table
9.2) that were made up of shorter minicycles of design and analysis (Gravemeijer
& Cobb, 2006). Our pedagogical goal was to improve Latinx students’ mastery of
writing evidence-based arguments warranted by original reasoning.

The designs in each cycle contained three essential characteristics: (1) an
emphasis on writing warranted arguments (e.g., Toulmin, 1958; Warren, 2010);
(2) dialogic teaching (e.g., Bakhtin, 1981; Reznitskaya, 2012); and (3) academic self-
efficacy (e.g., Bandura, 1997; Pajares et al., 2007). These characteristics are justi-
fied because although an argument’s effectiveness hinges on the warrant (Toulmin,
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sizing warrants within dialogic teaching where multilingual students debate contro-
versial issues positions them in agentive roles, reinforcing the structure and purpose
of warranting arguments, and encouraging critical thinking about the arguments
they encounter in their daily lives. Finally, promoting self-efficacy through exam-
ining models of effective warranted arguments and receiving extensive peer and
teacher feedback generates mastery experiences, helping multilingual students per-
severe with challenging writing tasks (Pajares et al., 2007).

In Cycle 1 (2016-2017 school year), we formed the Ascend group, recruiting
Latinx sophomores who fell within the 30th and 50th percentile on a standardized
screening assessment or who were recommended by their teachers. The group par-



ticipated in 12 hour-long workshops that emphasized developing a growth mindset
(Dweck, 2006) and promoting self-efficacy (e.g., Bandura, 1997) by offering students

agentive roles as expert consultants to the school principal on increasing Latinx
AP enrollment. In later sessions, students collaboratively completed modified AP
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TABLE 9.2. Cycles of the Ascend Program, a DBR Partnership

Practices enacting the
essential element in

Practices enacting the
essential element in

Cycle 2: AP Class

First Semester

Practices enacting the
essential element in

Cycle 3: AP Class

Second Semester

Essential Sycle s Asgend Group $02PhdeAdB focal $3046ddehdd focal
element (24 students) students) students)
Writing Collectively unpacking and  Providing argument Explicitly teaching types
warranted ~ writing AP synthesis essay ~ templates for structuring of reasoning to warrant an
arguments  prompts warrants (Graff & argument (Brockriede &
Birkenstein, 2007) Ehninger, 1967)
Dialogic Whole-class and small- Structured Academic Partner peer critique
teaching group discussions of growth  Controversy (SAC) dialogues and discussion
mindset and overcoming discussions and role-play of ways to strengthen
obstacles to AP enrollment  on issues including fracking  reasoning within warrants
and gun control (Johnson (Reznitskaya, 2012)
& Johnson, 2009)
Enhancing  Positive mastery experience  Social persuasions of peers Vicarious experiences of
self-efficacy  of serving as consultants within SAC discussions teacher modeling warrant

types and sharing mentor
texts (Bandura, 1997)

to the principal (Pajares et

al., 2007)

argument writing tasks and interviewed panels of AP students and successful Latinx
alums. At the close of Cycle 1, 54% of Ascend students enrolled in AP, a promising
trend given that only 17% of all AP students were Latinx (McCarty et al., 2018).
Having made modest progress in increasing Latinx AP enrollment, our next two
design macrocycles (Cycles 2 and 3) shifted to Tim’s particularly diverse junior-level
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dents implored us to continue the Ascend group, and because further support with
evidence-based argument writing was warranted based on Cycle 1 findings.

The dialogic approach within Cycle 2 emphasized crafting arguments about
controversial issues through Structured Academic Controversy (SAC) discussions
(Johnson & Johnson, 2009) and role-play prior to writing. Cycle 3 added an empha-
sis on explicitly teaching types of warrants (Brockriede & Ehninger, 1960) through
exercises of increasing cognitive complexity, including teacher modeling, mentor

texts, and peer feedback (Anderson, Krathwohl, & Bloom, 2001).



Enacting, Refining, and Determining Impact
Phases 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 &
Bradley, 2008), are when the bulk of essential design work occurs. Therefore, we
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will discuss our iterations from each DBR cycle separately, highlighting connec-
tions 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 retrospective
analysis of patterns across all three macrocycles.

Cycle 1: The Ascend Group (2016-2017)

We began Phase 4 in the Ascend group with carefully designed lesson plans,
which we co-taught. While there were brief, structured opportunities for peer col-
laboration, the overall approach was teacher-centered. When we examined initial
field notes and student work, it was clear that instructors were doing most of the
talking—from unpacking the content (excerpts from Carol Dweck’s 2006 book
Mindset), to debriefing exit tickets.

Claudia pointed out that we mistakenly assumed we knew the right interven-
tions, when, in fact, the students themselves were the true experts on why they and
their peers were not enrolling in AP. Acknowledging their expertise and affirming
the value of their experiences made our project more asset-based, providing insights
that accelerated progress toward our pedagogical goal. We modified our interven-
tion, telling students we needed their insights as consultants to the principal, and
expanded discussion of student-selected topics.

Offering students agentive roles also made space for powerful translanguaging
practices (e.g., Canagarajah, 2013; Garcia & Wei, 2014). After analyzing survey data
from their peers, students coined the phrase mds o menos mindset (literally trans-
lated as “more or less”). They explained that many multilingual students had a mds
o menos mindset, falling somewhere between Dweck’s (2006) binary descriptions of
fixed or growth mindsets. They are hesitant to fully commit to AP due to mixed
messages from teachers and peers about their readiness for advanced work. Ascend
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answered a released AP essay prompt on honor codes, contrasting school-based and
family notions of honor. We believe these positive mastery experiences supported
writing self-efficacy (Pajares et al., 2007).

In Phase 5, we conducted post surveys and student interviews, coding tran-
scripts from Ascend group discussions and interviews, and triangulating these with
survey data to understand conditions that encourage or inhibit participation in
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 have
to start talking. You can’t just sit there and nod at everything. You have to get out
of your comfort zone” (Student Interview, Cycle 1). By refining our intervention to



offer agentive roles to multilingual students, we created a virtuous cycle whereby
elevating student voices elevated our understanding of enhancing and inhibiting

factors, which, in turn, elevated the quality of our intervention designs for Cycles
2 and 3.
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Cycle 2: Dialogic Teaching in the AP Classroom
(First Semester, SY, 2017-2018)

Based 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-
fied approach to Structured Academic Controversy (SACL discussions (Johnson
& Johnson, 2009) to examine controversial issues (i.e., fracking and gun control).
After a whole-class inquiry dialogue introducing the issue (Reznitskaya & Gregory,
2013), students examined a series of challenging texts, gathering evidence for both
sides of their arguments. They then negotiated the specific inquiry question and
were assigned a side of the issue, working with a partner to craft and rehearse argu-
ments 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., as
a state representative or an energy executive), arguing from their chosen perspec-
tive before eventually conceding points of agreement and reaching consensus on a
mutually beneficial resolution (Pappageorge, 2013). Field notes of small-group inter-
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supported writing self-efficacy. Following these discussions, they wrote essays using
argument templates (Graff & Birkenstein, 2007) utilizing Google Docs to scaffold
key rhetorical moves (McCarty et al., 2018).

We initially hypothesized that taking on agentive roles while discussing contro-
versial topics would be sufficient to foster warranted arguments. Our primary Cycle
2, Phase 5 outcome measure was an AP Synthesis writing task (focused on whether
or not college was worth the expense), along with interview data. Since the holistic
AP Synthesis Essay rubric provided by the College Board provided little insight into
the quality of reasoning within students’ warrants, we developed a rubric to measure
original reasoning within warrant attempts (McCarty et al., 2018). Though direct
causal claims cannot be made, students wrote longer essays with more idea units (m
= 2.75 pre vs. m = 7.5 post) devoted to warrant attempts. However, students tended
to merely restate or summarize arguments found within the accompanying text sets,
as illustrated in the following response: “These reasons mentioned show that even
though unemployment rates might be rising, high school students will still have a
greater possibility to earn more income” (Cycle 2, Student Essay). While dialogic
teaching appeared to help students recognize the need for warrants, we hypoth-
esized that more explicit instruction in reasoning to warrant a claim was needed.

Cycle 3: Adding Explicit Instruction and Feedback



(Second Semester, SY, 2017-2018)

To help students include more original reasoning in their warrants, we provided
explicit instruction in four common reasoning approaches to warrant a claim,
namely, cause and effect, comparison and contrast, sign, and analogy. These
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approaches indicate beliefs about evidence reliability due to relationships between
ideas (Brockriede & Ehninger, 1960). We explicitly taught these approaches using
tasks of increasing cognitive complexity (Anderson, Krathwohl, & Bloom, 2001),
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 ongoing
argument synthesis inquiry unit that included over a dozen suggested informational
texts and novels. The mentor text included evidence from articles about the Arab
Spring uprising, Black Lives Matter, and the #MeToo movement. Tim modeled
his thinking as he shared his essay and then proposed several potential warrants.
Students helped him refine and strengthen his writing. This modeling and mentor
text use provided students with vicarious experiences of effective argument writing
(Pajares et al., 2007). Students then practiced writing each warrant type within a
sample paragraph the teacher had begun, analyzing their effectiveness with peers
before applying them in their own essays.

Though multilingual students often only receive feedback on the superficial
features of their writing (e.g., Ferris, 2009), these students engaged in peer critique
dialogues, providing targeted feedback on reasoning within warrant attempts using
both the researcher-created warrant rubric from éycle 2 and the warrant types.
These dialogues offered students active roles and emphasized providing peers with
honest and helpful critiques as they co-constructed arguments (Reznitskaya, 2012).
They audio-recorded these dialogues on their Chromebooks, submitting the audio
files to the teacher using Google Classroom for a formative grade.

In Phase 5 of Cycle 3, Writing Self-Efficacy Scale (WSES) data (Pajares et al.,
2007) 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
points. A selective sample of students interviewed following Phase 3 revealed that
both Ascend and non-Ascend students valued the interventions, particularly the
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whether or not certain texts should be required reading), the results were mixed,
though some focal students successfully applied the warrant types introduced in
the unit. For example, one wrote, “If a student is assigned to read a specific piece of
text and has no say in it they might feel less compelled to completed [sic] the task”
(Student Essay, Phase 3). This example shows the student hedging their thinking
and includes linguistic markers of cause—effect reasoning.

Retrospective Analysis: Consolidating Data and Refining Theory

While our researcher-created warrant rubric provided a metalanguage to discuss



reasoning, it did not capture developmental changes in student writing. There-
fore, in our retrospective analysis, we turned to the work of researcher Jon-Philip

Imbrenda (e.g., Imbrenda, 2018a, 2018b), who designed and tested semantic differ-
ential scales to capture important developmental dimensions of high school student
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writing in urban schools. Dimensions include reciprocity (inviting the reader into
the conversation and making an arguable claim; Nystrand, 1986) and indexicality
(using conventional forms of academic reasoning in contextually appropriate ways;
Chafe, 1986). Analyzing focal student writing with these tools across cycles enabled
us to recognize new strengths (McCarty, 2020). For example, the focal student
Maria demonstrated a high level of reciprocity in her essay about whether or not
college is worth the expense. To initiate her argument, she wrote:

Picture 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 to
America 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 not
have to work as hard as they do. (Student Essay, Cycle 2)

This essay invited the reader into the perspective of a multilingual student by citing
a vivid example, both particular to the immigrant experience and connected to the
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excerpt also used hedges and employed inventive sentence structure to suggest a
nagging parent, assets overlooked in our initial Cycle 2 analysis.

Multilingual students are rarely included as partners in understanding,
researching, and shaping education practice and policy (Paris & Alim, 2017), a pat-
tern we aspire to disrupt in our research. In Cycle 1, students served as consultants,
highly 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 and
gun control, advocating for new legislation and greater gun manufacturer account-
ability. In Cycle 3, students learned powerful new tools for warranting arguments,
applying them in peer critique dialogues using evidence from contemporary and
culturally responsive texts.

Our work began with a broad theory of dialogic instruction to support the
argumentative writing of multilingual students. We initially believed that creating
a dialogic space through SAC discussions and role-play alone would improve stu-
dent mastery of warranting arguments with original reasoning. While the number
of 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 amenable
to such changes, an important quality given the complexity of academic writing in
another language. Each DBR cycle with multilingual students generates powerful
insights into pedagogical problems, student assets, and needed supports.

Our humble theory is that mastery of argumentative writing warranted by origi-



nal reasoning for multilingual students can be strengthened by dialogic writing
instruction that offers opportunities to take on agentive roles and discuss contro-

versial issues. This should include explicit instruction in writing specific types of
warrants. Situating these cognitive moves within authentic, collaborative inquiry
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and peer critique helps students build an understanding of arguments as ongoing
conversations. Formative assessment tools should measure multiple dimensions
of student learning and classroom interaction in order to capture developmental
changes in writing, including strengths to build on and areas for support.

Impact and Opportunities for Future DBR Partnerships

What began with a group of 24 Ascend sophomores over 3 years ago has expanded
to currently include more than 100 students who attend bi-weekly meetings, form-
ing an emerging network of multilingual students who are successfully navigating
advanced classes. We have broadened the criteria for AP enrollment beyond test
scores to include student interest, teacher and peer recommendations, and class per-
formance. Though the opportunity gap has not closed completely, Latinx students
have comprised close to 30% of all AP enrollment. As one Ascend student stated,

“I finally feel like I'm kind of on the same level as everyone else (in AI(? ... like
if we are in the group and we're having a discussion, I feel like I can add to that

discussion. I'm actually helping others.” (Student Interview, Cycle 2)

Ascend students have also taken on greater leadership roles within the school,
having spoken to the school board, organized a Familias en Educacién parent night
in partnership with an area university, and mentored Latinx underclassmen.

In future design cycles, we will continue to refine interventions guided by our
humble theory. We are expanding students’ choices in selecting controversies and
texts reflective of their lived realities, balancing explicit instruction into ways of
warranting an argument with opportunities to leverage their own linguistic and
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multimodal arguments to address social justice issues affecting their communities.
There is currently a renewed emphasis on educational equity in response to
police brutality and the resulting Black Lives Matter movement, along with the
disproportionate impact of COVID-19 on Black and Brown communities. Educa-
tors are eager to examine antiracist and culturally sustaining practices (Paris &
Alim, 2017). DBR is an ideal method for such work, and the methodology would
benefit from the greater involvement of multilingual researchers, teachers, students,
and families as co-designers of educational futures (Fowler-Amato & Warrington,
2017). For example, translanguaging has been strongly theorized and would benefit
from DBR to test and refine models of instruction to support codemeshing practices



(Canagarajah, 2013; Garcia & Wei, 2014). With the emphasis on digital literacy
amidst remote learning, DBR should be used to examine the affordances of digital

technologies to co-construct and warrant arguments, including semiotic resources
beyond language (Canagarajah, 2013).
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Now more than ever, DBR is needed to develop and refine new theories and
practices to support the learning of multilingual students—when used as part of
a principled approach building on their linguistic and cultural assets. By spot-
lighting important and often inconvenient truths including inhibiting factors and
unintended consequences, DBR methods empower educators and school leaders to
critically examine their own practice in order to enhance learning opportunities for
multilingual students.
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CHAPTER 10

Using Design-BasdiiESkaeR e

Kristi Tamte Bergeson

Comprehension is a massive and active multivariable process (Hoffman, 2017; Press-
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).
The many variables that contribute to a reader’s comprehension include the reader’s
purpose for reading, motivation, goals, executive skills, strategies, knowledge, decod-
ing, fluency, vocabulary, language, and culture (Duke & Cartwright, 2019). These
variables interact with one another in self-perpetuating ways (Paris, 2005). As an
example, 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 gains

from texts (van den Broek, Bohn-Gettler, Kendeou, Carlson, & White, 2011).

The Challenge of Assessing Comprehension

The complexity in this active, multivariable reading process can lead to unclear
views of comprehension instruction in schools and even greater perplexity in know-
ing 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-language
learners, this volume). Students experiencing difficulty with comprehension do not
fit a single cognitive profile (Karlsson et al., 2018). Some readers, for example, may
have difficulty identifying central information in texts (van den Broek, Helder,
& van Leiienhorst. 2013). while other readers differ between their difficultv with



higher-order processes and word- or sentence-level processes (Oakhill & Cain,
2012). Sometimes readers activate background knowledge that is not relevant to the
text, and this can lead to inaccurate inferences (Kendeou & van den Broek, 2007).
Still other readers may have difficulty holding onto a central idea in the text while
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considering important connections and details across the text (Budd, Whitney, &
Turley, 1995).

Though comprehension is a dynamic, multivariable process, it is often assessed
in schools as a product or an outcome of reading (Leslie & Caldwell, 2017; Pearson
& Hamm, 2005). Product assessments, such as multiple-choice tests, question—
response, and retell are used to assess comprehension after a student has finished
reading a text. This limits the teacher’s instructional approach because product
assessments do not show how individual readers are thinking about texts while they
are reading (van den Broek & Espin, 2012). Product assessments make it hard for
practitioners to know why a student may be experiencing difficulty and when in the
reading process this difficulty has occurred. Comprehension is an unconstrained
skill, and this necessitates assessments that can take into account cognitive flex-
ibility and contextual variation (Paris, 2005). Recently, comprehension researchers
have highlighted the need for comprehension assessments that can guide instruc-
tion (Leslie & Caldwell, 2017) and support the individual student’s reading process
(Kendeou, van den Broek, Helder, & Karlsson, 2014). When practitioners pay close
attention to the processes students use as they read, they have the opportunity to
adjust instruction to better support readers. This is critically important when work-
ing with students who are experiencing difficulty.

Why Design-Based Research
in the Context of Reading Comprehension Assessment?

I became interested in design-based research (DBR; McKenney & Reeves, 2012;
Reinking & Bradley, 2008) related to this vexation of comprehension assessment
for several reasons. DBR creates a bridge between research and practice; it is firmly
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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 to
approach the development of a comprehension assessment through a DBR study.

A Bridge between Research and Practice
DBR (McKenney & Reeves, 2012; Reinking & Bradley, 2008) allowed me to seek a

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-
lences manv of mv students faced with readine comorehension. Available comore-



hension assessments in schools provided only a partial view of my students’ diffi-
culty. With my colleagues, we wondered if students’ difficulty was related to interest
in texts, reader identity, decoding, fluency, vocabulary knowledge, or the match of
background knowledge with a text. Without a strong understanding of the reason/s
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individual readers struggled with comprehension, it was difficult for me—as their
teacher—to know how to provide instructional support in the school setting.

As a researcher, I strived to provide an answer. Thus, through my readings of
the literature, I discovered laboratory studies that investigated complex comprehen-
sion processes through the use of verbal protocols. Verbal protocols reveal think-
ing (Ericsson & Simon, 1993; Pressley & Afflerbach, 1995). They have been used
since the beginning of psychology to study mental processes (Pressley & Hilden,
2004). Ericcson and Simon (1993) explain that verbal protocols allow readers to
think aloud without needing to practice, and this dramatically increases the amount
of observable behavior. Verbal protocols have been used in laboratory settings to
reveal differences among readers who are struggling with comprehension, and these
differences are often undetected by more traditional measures (Israel, 2015). Based
on my emergent understanding, I began to wonder if verbal protocols could be used
in schools to better understand individual reader’s challenges with comprehension.

In DBR, scholars move their research from laboratory settings to naturalis-
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-
tory setting to the school setting would support practitioners in being able to better
understand their individual student’s comprehension processes. In addition, I won-
dered how the naturalistic setting of a school might influence the usability or valid-
ity of verbal protocols. Verbal protocols are time-intensive because they generally
require a researcher (or in this case, practitioner) to focus on one student at a time.
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 would
be used by practitioners to locate information from verbal protocols. Furthermore, I
wondered how verbal protocols might be used with preset curriculum and whether
the social context of classrooms might impact students’ verbal reports.
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time, and this would create less strain on teacher time than a classroom setting. In
addition, reading specialists generally have advanced training with reading devel-
opment, processes, and instruction, and I believed this advanced training would
be useful in forming a collaborative partnership. Moreover, reading specialists are
focused on better understanding the challenges individual students face in order
to support students with their reading development. The idea of working to reveal
a deeper understanding of individual student’s comprehension processes seemed
relevant to the reading specialist’s role in a school.



Grounded in Theory

The DBR goal of developing usable knowledge is firmly grounded in theory (Bell,
2004; Brown, 1992). I believed theory would be fundamental to my study for several
reasons. First, theory could provide a foundation to understand cognitive processes
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involved with comprehension. Second, though verbal protocols have been promoted
as an instructional practice in schools, not a lot of work has been done in those set-
tings to interpret think-aloud statements based on a theoretical understanding of
comprehension processes. Without this theoretical understanding, practitioners are
left to interpret verbal protocol statements based on their own unique perspectives
and prior knowledge. Third, comprehension researchers and measurement experts
have articulated the importance of, and need for, theory-guided comprehension
assessments (Kintsch, 2012; Leslie & Caldwell, 2017). By approaching the design
of assessments through a theoretical lens of comprehension processes, we could
watch for indicators of the reader’s comprehension processes and hopefully gain
diagnostic information about a reader’s difficulty. Fourth, by attaching theory to
assessments, we could increase validity of the measurement tool (van den Broek &
Espin, 2012), avoiding misleading information from verbal reports, such as focusing
on a unidimensional indicator of comprehension. Fifth, an important goal for DBR
is to develop and better understand theory by applying it to authentic contexts of
learning. Without testing the boundaries of theory in different contexts, or studying

the 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.

Innovative and Solution-Oriented

DBR is solution oriented through the development of an intervention (Cobb,
Confrey, diSessa, Lehrer, & Schauble, 2003). My goal in this study was to create
a solution to the challenge of comprehension assessment in schools by developing
a way for practitioners to better understand how individual readers process texts.
Reinking and Bradley (2008) suggest that DBR researchers ask the question “What
could be?” This fit my inquiry and allowed me to explore, design, and test possibili-
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protocols for their instruction?

Formative Design Decisions

In order to develop verbal protocols as an assessment tool to be used in schools, I
wanted to make formative decisions with the reading specialists, based on the ongo-
ing collection of data throughout the study. DBR is open-ended and guided by an
inference that is based on theory (Confrey & Lachance, 2000; Reinking & Bradley,
2008). The open-ended nature of the inquiry sustains a posture of continual design,
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ments, adaptations, and modifications to be made throughout the study. I structured
this study in weekly microcycles of enactment that would allow us to respond to
unforeseen needs revealed during planned phases of data collection and also during
the daily implementation of verbal protocols in the reading specialist setting.
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Collaborative Partnerships

DBR is intentionally collaborative and conducted with practitioners whose practi-
cal knowledge, expertise, and understanding of the problem at hand are valued and
used to design solutions (Wagner, 1997). Indeed, there are several reasons that a
collaborative partnership with reading specialists in schools was critical to my study.
Importantly, Fwanted to develop a fgller understanding of the problem that prac-
titioners faced with comprehension assessments because a shared understanding of
the problem could lead to a better innovative product. Furthermore, I believed the
expertise, unique perspectives, and knowledge the reading specialists would bring
to this study could enhance the intervention design. Additionally, reading special-
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 information
about their individual student’s comprehension processes that had not previously
been known through other comprehension assessments. Moreover, by forming a
collaborative partnership, the reading specialists and I could alternate in the role of
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also observe and take fieldnotes. Though I planned to spend more time than read-
ing specialists analyzing data between the three schools, I valued the role of reading
specialists, not only as practitioners, but also as researchers who could observe, take
fieldnotes, analyze their fieldnotes, and share their analysis with me.

Study Explanation and Design

According to McKenney and Reeves (2012), DBR has three main phases. I planned
the timeline of my study with these three phases in mind (see Table 10.1 on the

project timeline).

Phase 1: Analysis and Exploration

DBR often begins with a preliminary examination of a problem (McKenney &
Reeves, 2012). As aresearcher, I joined six reading specialists within one midwestern

TABLE 10.1. Timeline for Project

Phase 1: analysis and Phase 2: design and Phase 3: evaluation and
exploration (6 months) construction (2 months) reflection (2 months)
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public school district for their professional learning community (PLC) meetings for
6 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-
prehension. During these months, each of the six reading specialists explored and
analyzed with me: (1) current understandings about comprehension processes, (2)
approaches that were being used to support students with comprehension in the
intervention setting, and (3) strengths and challenges of these approaches.

As part of the preliminary examination of the problem, I also conducted a
literature review and shared highlights of this review at the reading specialists’ PLC
meetings. Specifically, I communicated information about the use of verbal proto-
cols as a research tool used in laboratory settings to study comprehension processes,
and I described two theories of comprehension. The first theory I described was
constructively responsive reading (Pressley & Afflerbach, 1995). I explained that
this theory was created by synthesizing 40 verbal protocol studies and could be
used to measure reading comprehension. The second theory that I described to
reading specialists was the landscape model of reading (van den Broek, Young,
Tzeng, & Linderholm, 1999). The landscape model describes reading comprehen-
sion 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-
ers 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 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.
When information is activated, it spreads across a network and links to related
concepts. This strengthens understanding and memory of the text. The landscape
model describes comprehension as a dynamic interaction between memory-based
processes that activate automatically during reading and constructionist processes
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tation with the reading specialists.

The feedback I received from reading specialists during the exploratory phase
of DBR helped establish the direction of the project. Based on our initial collabora-
tion, I presented a research proposition to the reading specialists that included the
exploration of the use of verbal protocols as a formative assessment tool in the read-
ing 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 the
participants, data sources, and findings follows.



Reading Specialists

The primary role of the reading specialists at the time of this study was to work with
students in a Tier 2 intervention setting, though reading specialists also provided
leadership to the reading programs at their schools. Each of the reading specialists
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held an elementary education license, had experience as a classroom teacher,
received advanced training in reading, held a reading specialist license, and worked
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-learners (Wagner,

ergdadar hinssedys In cotlsprring agiaamentsibeth datepraharsird RrpcligoRest
contributing knowledge to instructional practice in schools and also contributing
knowledge beyond the classroom. The reading specialists and I collaborated on the
majority of the project, including developing a shared understanding of the issue,
designing the intervention, taking turns teaching and observing, writing fieldnotes,
refining the design, contributing to theoretical understanding, and establishing
design principles.

The reading specialists’ experience and knowledge were critical to the imple-
mentation and outcomes of this project. Their extensive knowledge about reading
development provided valuable information on the usefulness of verbal protocols
as an assessment tool in relation to previous comprehension assessments they had
used in their practice. As collaborative colleagues, reading specialists and I alter-
nated between the practitioner role of teaching the students and the researcher role
of observing and taking fieldnotes. This opportunity to use verbal protocols with
students and also observe the use of verbal protocols in the intervention setting
allowed us to combine our understanding, and we discussed both the practical and
theoretical implications of verbal protocols as a formative assessment tool.

Students

Eleven students (nine fourth-grade students and two fifth-grade students) from
three separate reading groups at three different schools participated in the study.
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qualified for Tier 2 intervention support based on scores that fell below the 40th
percentile on the Measures of Academic Progress (MAP) assessment (Northwest
Evaluation Association, 2003). In addition, data from the Qualitative Reading
Inventory IV (Leslie & Caldwell, 2006) and a teacher recommendation were used
in the selection process. Furthermore, according to district guidelines, students
were not pulled from the classroom for multiple intervention programs, so none of
the students in the reading intervention sessions also qualified for special education
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.



Materials

I selected eight trade books and a website about raptors for students’ reading
materials and presented these materials to reading specialists for feedback. To
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accommodate the content requirement and standards of the district, one of the
texts 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 specialists
and I valued content grouped texts for reading materials because we recognized the

mieckaendedss Plaxsebinsthassadingiprrsesslifenderv SoreardenSresk, 29043

than a set of isolated skills. Three of the trade books were about eagles, three were
about owls, and two were about falcons. Texts ranged from a 2.9 grade level to a 5.2
grade level according to Co-metrix (Graesser, McNamara, & Kulikowich, 2011).
This is equivalent to a text range of 525 and 860 Lexile.

Intervention Sessions

Students met in a small-group, pullout setting 5 days a week for 30 minutes at a
time for 8 weeks. There were four students in two groups and three students in one
group. The reading specialists and I took turns in the role of instructor for these
sessions. During these 30 minutes, the instructor provided a purpose statement
for the lesson, introduced the text, modeled thinking processes, and then moved
around the room listening to students read and think out load. Students also talked
with 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 a
book about raptors, and they gave this book to the University of Minnesota Raptor
Center. In response, each student received a free family pass to visit the Center.

Phase 2: Design and Construction

The implementation phase of DBR is systematic problem solving, while also flex-
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instructional and design decisions across microcycles of enactment throughout the
study. Table 10.2 displays a timeline for Phase 2 implementation of the interven-
tion.

Week 1: Using Verbal Protocols as a Pre-Instruction Assessment

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-

tors and share their thinking as they read. I followed the methodological recom-
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explained to students, “Strong readers think a lot as they read. It’s like a conversa-
tion in our heads. When you are aware that you are thinking something about your
reading, I want you to say what you are thinking out loud.” Then I modeled my own
thinking for students while reading the first couple of lines of the text. After this,

TABLE 10.2. Timeline for Phase 2: The Implementation of the Intervention

Week  Micro-cycles of enactment

Output

1 Exploration Initial view of comprehension
p
Researcher met with each student independently to challenges for individual readers
gather data using verbal protocols.

1 Analysis and reflection o ohared understanding of readers’
Researcher and reading specialists met to analyze and ~ Vetbal protocol data
reflect on initial data.

2-3 Exploration Discovered verbal protocols were easy
Students read about eagles (Week 1) and owls (Week to 1mplement and reYeale§ points of
2), while the researcher and reading specialists difficulty in students’ reading process.
implemented verbal protocols as a formative
assessment tool.

2-3 Evaluation and reflection Enthusiasm about verbal protocols in
Reading specialist and researcher engaged in providing new and useful information
conversations and written reflections about verbal about students
protocols as an assessment tool.

3 Design and construction Created a table that listed indicators

g
Refer to the landscape model of reading in relation to of student difficulty along with
verbal protocol data to consider instructional support coaching prompts.

3 Evaluation and reflection Enthusiasm about the table for
Reading specialists and researcher engaged in emails, accurate.ly Summarizing d1fferent
conversations, written reflections, and sharing of observations and providing a
fieldnotes. common language to prompt students

4 Exploration Usefulness of the table to coach
Students read about falcons, while the researcher and stycients at an identified point of
reading specialists coached student processing. difficulty

4 Evaluation and analysis Evidence of effective coaching
Audiorecorded a reading specialist coaching students ~ Usefulness of the landscape model as
based on prompts from the coaching table a theoretical model

5-6 Exploration and analysis Ongoing data collection and analysis
Students read about raptors, wrote about their of verbal protocols
learning, and created a book about raptors, while the Refine coaching prompts
researcher and reading specialists continued to use
verbal protocols as a formative assessment tool.

7 Exploration and analysis Comparison of pre- and post-

y p p p

Researcher met with each student independently to
gather post-intervention data using verbal protocols.

intervention verbal protocol
statements



Analysis and reflection View of impact of the study

Researcher and reading specialists analyzed and Collaborative insight regarding the
reflected on final verbal protocol statements. ongoing successes and challenges
with comprehension assessment
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students 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-
ing, I prompted students to think out loud with the open-ended prompt “What are
you thinking?” I selected this prompt because open-ended prompts are conducive

frshgsesiclivedersiendingdEHemsenth Jmeth st whidHirona apepishded

ing formative assessment. Equally important, I prompted readers to share what they
are thinking, rather than explain their thinking. This activates information in the
reader’s short-term memory, and short-term memory is a more accurate reflection
of processing than long-term memory (Ericsson & Simon, 1993). Furthermore, by
activating students’ current thinking at different points of the text, this reveals a
view of readers’ processing as they move through the text.

I audio-recorded 196 minutes of reading and verbal protocol statements and
transcribed this information. Then I examined and categorized each think-aloud
statement based on Pressley and Afflerbach’s (1995) theory of constructively respon-
sive reading. I differentiated between thinking statements that were text-based
(paraphrase, ask a question about text content, monitor) and thinking statements
that integrated information (relate the text to prior knowledge, make an inference,
make a prediction, substantiate a prediction based on new information, critical/
evaluative stance). Previous verbal protocol research demonstrated that readers
with strong comprehension integrate information during reading, while readers
experiencing difficulty with comprehension stay close to the text in their verbal
protocol statements (Rapp, van den Broek, McMaster, Kendeou, & Espin, 2007). 1
added a third category of inaccurate or unclear statements made by students.

At the end of Week 1, I met with each reading specialist individually and shared
the verbal protocol statements of their individual readers aligned to categories of
thinking. Based on this initial analysis of pre-instruction verbal protocol data, we
BRSO RiRp r NS RmRY ARG o5 PRTR RO B PR HRLERS
the enthusiasm readers shared during their verbal protocol statements. Frequent
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 this
study.

We also determined that the readers in this study fit the profile of a student
who is struggling with comprehension based on a cognitive view of the reading pro-
cess. Students’ verbal protocol statements revealed a majority of text-based (51%)
statements, rather than integration statements (25%). In addition, verbal proto-
cols revealed that when students did integrate information from their background
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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-
porting the integration of information while reading.
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Weeks 2-3: Implementing Verbal Protocols in the Reading Specialist Setting

Our initial analysis of verbal protocol data provided insights into the challenges
that students may be experiencing. Our next step was to move verbal protocols
to the reading specialist classroom. During the next couple of weeks, the reading
specialists and I took turns using verbal protocols in the intervention setting while
students independently read about eagles (Week 1) and owls (Week 2). We worked
as co-learners during this time, taking turns teaching students and observing and
taking fieldnotes. In the meantime, we communicated our observations and reflec-
tion notes with one another through face-to-face conversations and email.

The data collected and analyzed across these 2 weeks revealed several impor-
tant findings. First, reading specialists and I discovered that verbal protocols were
easy to implement in the intervention setting. During independent reading, the
reading 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 any
thinking by the end of a page, we provided the prompt “What are you thinking?”
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and sharing verbal protocol statements.

Second, reading specialists reported learning new and useful information about
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 their
students were experiencing difficulty. Following are examples of the reading spe-
cialists’ written reflection notes that show initial thinking about verbal protocols:

“Think-alouds have given me the best insight I've had at where each student’s
comprehension is breaking down.”

AR Bkeudtisteakingth SRSRs RSB U SRHERCOintt FAS S ug: Hinking
that lead to understanding a text. When we wait until after the entire text has
been read to ask about the story, we may find out what they remember, but not
the processes that they are using to pick out the information.” (Bergeson, 2019,
p. 188; quotes used with permission from The Reading Teacher)

In all three schools reading specialists reported similar findings, and this led me
to have confidence that verbal protocols provided new and useful information for
practitioners to better understand the challenges their students faced. Based on this

conclusion, I referred to the landscape model of reading (van den Broek et al., 1999)
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nitive processing. According to the landscape model, there are four sources of infor-
mation activated during reading. These sources include (1) text input in the current
sentence, (2) carryover from the preceding sentence, (3) current understanding of
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the text as a whole, and (4) readers’ background knowledge. I organized our think-
ing into a table based on these four sources of information with input and feedback
from reading specialists. On the left-hand side, I listed indications of difficulty stu-
dents displayed through verbal protocols for each of the sources of information, and

pelihedighiiang sidestlistedcpashing i Bmes shahtherradingnacishssmndd
(see Table 10.3).

We created this table to capture significant understandings and to serve the
practical 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-
ments aligned to the four sources of information described in the landscape model
of reading.

Week 4: Coaching Students at an Identified Point of Difficulty

Each of the reading specialists began using these coaching prompts with their stu-

dents, and they shared their enthusiasm with me through emails, conversations,
and written summaries. One reading specialist wrote in an email:

“I LOVE THIS!!! This sums up the different observations we have seen and
gives us a common language to follow-up with to prompt or redirect the type of
thinking 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 in
working 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-
prehension development.” (Bergeson, 2019, p. 191; quote used with permission

from The Reading Teacher)

During this fourth week of our project, I audio-recorded and transcribed two
20-minute coaching sessions to analyze the effectiveness of our coaching. Through
the transcription, I discovered that the reading specialist coached multiple students
with each of the four sources of information based on indicators of student difficulty
from our table. Following are examples of the coaching that originated from verbal
protocol statements for each of these identified points of difficulty.

e Source 1: Text input in the current sentence. By listening to the student read
and think out loud, the reading specialist noticed that this student didn’t under-
stand the meaning of an important word (eyases) in the sentence. The specialist
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recognized tnat tne placement or Cominas was Keeping tne studcent 1rom using con-
text clues to understand this word. In response, the reading specialist modeled how
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-
dent talked about how the commas interrupted the sentence to describe another
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TABLE 10.3. Coaching Table

1. If students show difficulty processing text input in the current sentence

Students may . . . Teacher prompt:

Have difficulty pronouncing a word. “Read that sentence again, think about what’s
happening in the story, and see if you can figure out

what means.”
Skip or misread an important word. “Read that sentence again and be careful to read each
D P g
word. What are you thinking?”
Ask a question about something that is “Read that sentence again and see if you can find your
q g g
literal and can be found in the text. answer in the text.”

2. If students show difficulty integrating information from one sentence into the next

Students may . . . Teacher prompt:

Have difficulty with pronouns. “What is referring to! How do you
know?”

Show they are missing important “Read these two sentences, and look for clues in the

information from a previous sentence. sentences that tell you more about ”

Get stuck on a thought and not pay “Read this sentence again, and look for clues to tell you

attention to important new text information.  more about J

3. If students show difficulty integrating current representation of text

Students may . . . Teacher prompt:
Show evidence that they are not aware of “How does your thinking connect with what you already
the big idea in the text. know about ?”
Paraphrase details in the text. “What do you think is the main message so far in
the text? How does fit that main
message”

“How does your thinking connect with the heading
‘ "in this informational text?”

“What’s the author trying to tell us?”
“What do you think is the main problem, and how does

what you just read connect to that main problem?”

4. If students show difficulty integrating prior knowledge

Students may . . . Teacher prompt:
Consistently only paraphrase the words they ~ “What do you know about that? Have you ever
just read and not draw on prior knowledge. experienced anything like that? How does that help

you understand what’s happening in the text?”

“How does this part of the text connect with something
in your life?”

Draw on prior knowledge that takes students  “Reread this sentence. How does what you know help
away from the meaning in the text. you understand this sentence?”

“How does what you know about fit
with what this sentence says or is happening in the

E3)]
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“What do you know now about that
you didn’t know before?”

Note. Reprinted with permission from Bergeson (2019). Copyright © International Literacy Association.
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word for eyases. This coaching supported the student in understanding an impor-
tant word for the story.

e Source 2: Integrating information from one sentence into the next. In this exam-
ple, the reading specialist recognized that a student paraphrased the text in the

form of a questio becausi; he was missing ir%pc()irt nt infOflmation from the preyi-
ous sentence in the text. The specialist provided the coaching prompt to reread a
couple of sentences and look for the answer to his question. In doing so, the student

answered his own question and reached an understanding of this portion of text.

e Source 3: Difficulty integrating current representation of text. In this example,
the reading specialist recognized through verbal protocols that a student was strug-
gling 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, rather
than 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-
pening in the story. The specialist explained that the author gives clues to show

why something is important. Through. this.coaching, the student made an accurate
mlPé’rence andeonnectedit to t eog% 1c§ea SOFE gt

o Source 4: Integrating prior knowledge. In this example, the reading specialist
noticed that a student’s activated background knowledge was taking the reader
away 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 were
revealing. Based on this prompt, the student elaborated on relevant background
knowledge about raptors and reached deeper connections and understandings with
the text.

In each of these identified points of difficulty, the reading specialist coached

el RromRsPe s iheeniNgRg rachissi peiaRInR Doring ikt dmengneedt
students who are experiencing difficulty with reading. Explicit explanations help

students 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.

Weeks 5-7: Refining the Use of Verbal Protocols
as a Formative Assessment Tool

The reading specialists and I continued to listen to students read and think out
loud. During the seventh week of this project, reading specialists sent me their field
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and summary notes irom the project and snared the ways 1in wnicn they were work-
ing to individualize instruction based on verbal protocol reports. They wrote:

“Prompt Mary to expand her thinking to understand the big idea of the passage.
She doesn’t connect to prior knowledge often.”
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“Ian gets lost in his thoughts and loses focus easily. He needs to be prompted to
stay 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-
stands what he has read.”

“Nancy needs extra time to process before answering questions, and she can
give unrelated answers. Does language impact her comprehension?”

“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-
gle comes from her difficulties with unknown words.” (Bergeson, 2019, p. 191;
quotes used with permission from The Reading Teacher)

These data showed that reading specialists used verbal protocols to better
understand the unique challenges their individual students faced. Furthermore,
reading specialists used this information to identify an instructional approach for
each of their students. The data revealed that verbal protocols provided insight
into the ways individual readers were processing texts. In just a few weeks, all three
reading specialists reported learning a lot of information about their students. This
led me to have confidence that our findings were more than just a local interaction
with the intervention.

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 loud
and share their thinking as they read. I followed the same procedure to collect post-
instruction assessments as I did for the pre-instruction assessments. I transcribed
the verbal protocol data and analyzed each statement based on the three categories
developed at the beginning of the study. These categories included (1) text-based
statements, (2) integration statements, and (3) unclear or inaccurate statements.

Week 8: Impact of Our Work with Students

Findings from the post-instruction assessments showed a positive response to our
work with students. I met with the reading specialists and shared the following data.

Increased Words Spoken during Verbal Protocols. Students spoke an aver
age of 147 words during the pre-instruction verbal protocol data collection. After
instruction, the average number of words spoken increased to 251 words for the
same passage. Previous research demonstrates that strong readers think a lot as they
read (Pressley & Afflerbach, 1995), and we viewed this increase in words spoken as



a positive response to our work with the stuaents.

Shift in Types of Thinking Statements. There was also change in how the ver
bal protocol statements aligned to categories established during the pre-instruction
analysis. During post-instruction think-aloud statements, students shared more
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inferences, related text content to prior knowledge more often, made more pre-
dictions, and substantiated on these predictions. The percentage of integration
statements shifted from 25% in the pre-instruction assessments to 54% in the post-
instruction assessments. Adding to the significance of this change, all 11 students

increaseeh thanumbeion! infsei don Sassrsns Brdssduring the possingtrugion

ments represented an inaccurate understanding of the text, and this number fell to
7% in the post-instruction assessments.

I believe there are two reasons for this change between pre- and post-instruction
verbal protocol statements. First, students were more familiar with the content they
were reading by the post-instruction assessments, and this made it easier to activate
background knowledge, integrate such knowledge with the text, and form a mental
representation of the text. Second, our data suggest that coaching students with
reading processes, based on information gained from verbal protocols, increased
students’ cognitive processing related to inferences, predictions, and background
knowledge.

Phase 3: Evaluation and Reflection

The reflection and evaluation phase of DBR involves active and thoughtful con-
sideration of what has occurred during the implementation phase of the study
(McKenney & 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-
ciples and theoretical in reflecting on the implementation of the design.

Reading specialists and I continued to meet for the next 2 months to review
our data and discuss the implications of our study. As we reflected, we were able to
conclude that verbal protocols did provide valuable information about individual
student’s comprehension progesses, tlge were easy .to implement in the readin
specialist setting, and t eyplred: to cdaching opportu ifies TOT students at an 1den e
fied point of difficulty. We also recognized that verbal protocols do not only provide
information about errors students make as they process texts; they also illuminate
students’ successes. By making these processes visible and explicit to students, read-
ing specialists can affirm students’ processing of text and support students in using
these processes outside the intervention setting.

Practical Output

As a practical output of this study, the six reading specialists and I identified



design principles of a prescriptive nature to support the development of a torma-
tive approach to assessment by reading specialists to be used with students who
are struggling with comprehension. The principles illustrate that reading specialists
can:
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® become familiar with processes of comprehension described in models of
cognitive processing.

e listen to students read and think out loud using the prompt “What are you
thinking?”

’ ﬁ%%fg}sggﬂﬁﬁqésofwéglaltbﬂaa{gcessing of texts based on an individualized

® make processes visible and explicit to students in order to illuminate their
successes and support metacognition.

Future Iterations

During the process of reflection, we also determined that more work is needed to
refine verbal protocols as a formative assessment tool. DBR allows for iterative test-
ing over time. We determined that future iterations might address the following
questions:

® What length of passage provides reading specialists with useful information
about the comprehension processes of individual students?

e How does text difficulty influence the value of the information from verbal
protocols?

e What level of expertise about reading comprehension processes is needed
to use verbal protocols effectively as a formative assessment tool in schools?

e How can verbal protocol data be easily recorded for further analysis?

Research in these areas is still needed.

Impact-and-Spread: Learning Points

Reading without understanding widens the achievement gap in schools (Duke &
Carlisle, 2011). Program and curriculum changes in schools work to address this
achievement 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, reading
specialists and I were able to consider the instructional needs of individual students
from a cognitive processing perspective during this study. By listening to students
think out loud, reading specialists and I grew in our understanding of cognitive
theories in the context of practice. In addition, throughout this study, reading spe-
cialists learned new information about their students, and they shared this informa-



tion with classroom teachers, parents, specialists, and principles.

Student participants were also impacted by this study. When considering the
pre- to post-data of verbal protocols, our students shifted their thinking toward
more integration statements. These integration statements are consistent with the
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research of strong readers (Rapp et al., 2007) and demonstrate positive learning
from 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 many
rounds of metacognition throughout our study. Research often takes years to influ-

ggaqggaﬁg&e(éggﬁlgg @E@%ﬁggge%@wdy can be immediate on both students

The flexibility and iterative nature of DBR led to the development of use-
ful knowledge. DBR allowed us to make adjustments throughout the study based
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 had
difficulty with higher-order processes, and this led us to reconsider the landscape
model (van den Broek et al., 1999) as a theoretical framework. While revisiting the
landscape model, we recognized students’ verbal protocol statements aligned to the
four sources of information, and we could see indicators of student difficulty with
(1) processing text input in the current sentence, (2) integrating information from
one 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
to support students at this identified point of difficulty and referred back to the
landscape model to create a table that compiled our observations. This sequence of
decisions and events demonstrates how our design was based on a flexible, iterative,
formative 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 particularly
useful for describing comprehension processes from a cognitive perspective. The
DBR goal of putting theory to work (Reinking & Bradley, 2008) helped us interpret
our data and also led to a theoretically guided formative assessment tool.

There is evidence of spread beyond the local level as teachers across states read
about our study and seek to better understand their individual student’s unique
oA AR RREIERCE Between piocess ahd prodult assesoments Kr Compre:
hension. Additionally, this study describes an approach for reading specialists to
better understand the challenges their readers face with comprehension. The act
of creating meaning with texts is complex, but our understanding of individual stu-
dent’s cognitive processes, and not just comprehension outcomes, provides valuable
information for supporting students with reading comprehension.
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CHAPTER 11

Professionalﬁl‘%e\{elopmgpt o;[lI Ge re\ﬁaﬁﬁa

Zoi A. Philippakos

After college graduation, teachers are expected to continue growing as profes-
sionals, acquiring best practices, and engaging in evidence-based pedagogical
approaches. In addition to teachers’ own attempts to identify effective practices and
methods, schools and districts often support teachers’ professional development.
Professional development (PD) often takes the form of in-house sessions and work-
shops, and sometimes schools support teachers’ attendance at professional confer-
ences. The potential benefits of PD are substantial for teachers, who enhance their
understanding about what works to better prepare students for college, careers, and
citizenship. Despite the positive effects of PD on learning (Yoon, Duncan, Lee,
Scarloss, & Shapley, 2007), PD on writing is not as developed and supported in edu-
¢ ggéﬁlli%elggg}%sﬁges ee%éa%yavrvlheerrﬁ cl%)mipared 1t10 Ic)1D on reading. Furtherm Ie, gven

phasis on the design, identification, and délivery
of instruction in a whole group (Tier 1), such practice is not as clearly applicable in
writing. 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-based research
(DBR) was employed (see Chapter 1, this volume, for the principles of DBR) to
better identify ways to develop a sustainable and feasible PD model on genre-based
writing for whole-group (Tier 1) instruction and suggestions for scaffolded, differ-
entiated instruction.



State of Writing: Reform Policies and Writing

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 policies
that addressed school reform. For instance, in the United States, reform efforts,
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such 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-
ments 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 and

VAT &yrising, dmesoansl anplicauonsingelesirems Radsh S raamedC08:

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-
eracy tasks. However, when accountability shifted focus to improvement of reading
scores, 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 writing
performance and instruction are not a phenomenon limited to the United States;
such concerns are shared across the globe (Graham & Rijlaarsdam, 2016; Hsiang,
Graham, & Yang, 2020).

Specifically, in the United States, the Common Core State Standards Initia-
tive (National Governors Association Center for Best Practices & Council of Chief
State School Officers, 2010) led to a change in policy because it focused more
attention on writing and supported a writing-across-the-curriculum approach for
students to think critically about information they read and respond to in writing.
These standards set expectations about writing purposes, development processes,
research, and duration of engagement on writing tasks. Based on the standards’
guidelines, 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,
and edit, and throughout they would thoughtfully develop ideas and organize them
based on the needs of the audience, the specific task, and genre requirements. Stu-
dents 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 writing
%irrlrclie a k&%%%gsgi&g the, source (ﬂc informationaFinil]yhstud nts WOLilCil write with

pendent on the purpose and task; thus, they would write short
responses to information read and compose longer papers after conducting research
across time. This policy shift brought renewed attention to writing and the need for
teachers to return to the connection of reading and writing in their instructional
day. This policy shift required instructional revisions to incorporate writing and
also promote reading and writing in the instructional data.

State of Writing: Research on Evidence-Based Practices



Around the same time that policy brought attention to writing, the Institute of
Education Sciences (IES) released practice guides that addressed guiding principles
for writing instruction across grades K5 (Graham, Bolinger, et al., 2012) and 6-12
(Graham, Bruch, et al., 2016). The authors of the practice guides provided rec-
ommendations and indicated whether the recommendations were supported with
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strong, moderate, or weak evidence. The authors of the elementary practice guide
share the following recommendations for writing instruction: (1) provide daily time
for students to write (minimal evidence); (2) teach students to use the writing pro-
cess for a variety of purposes (strong evidence); (3) teach students to become flu-
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evidence).

Regarding the first recommendation, the authors of the practice guides propose
an hour of writing instruction and practice daily, including writing during content-
area learning. Writing across subject areas can support students’ content learning
and knowledge of academic writing. Also, writing about information they read can
improve their reading comprehension (Graham et al., 2016).

In reference to the second recommendation, writing instruction should address
the writing process and multiple purposes. Instruction should help students under-
stand different writing purposes and their relationships to genres and discourse,
expand students’ understanding about audience, and expose them to features of
good writing. Instruction should also include explicit explanations and modeling of
strategies for planning, revision, and editing with gradual release of responsibility
from teachers to students.

Regarding foundational skills, the practice guide addresses the importance of
fluent transcription skills. Evidence supports the value of instruction in spelling,
handwriting, word processing, and sentence construction (Graham et al., 2016).
Finally, engagement is of great importance in writing instruction. Students should
be encouraged to collaborate through the stages of the writing process, give and
receive feedback on their writing, write on topics of choice, and publish their work
for audiences other than the classroom peers and teacher.

The practice guide for secondary learners echoes the recommendations for
%rl}setreulggl&?%rze%{%&g Afcording tOhGrﬁil?B’ Brlf’ch’l et al. I$2016, p.,Zz, writing

ry classrooms shou explicitly teach appropriaté writing
strategies using a model—practice-reflect instructional cycle; (2) integrate writing
and reading to emphasize key writing features; and (3) use assessments of student
writing to inform instruction and feedback. Thus, instruction should support stu-
dents’ understanding about the audience, writing purpose, and writing process and
explicitly 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,
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 writing looks
like, and how it can be achieved affects students’ self-efficacy and motivation to



write (Graham et al., 2019; Grenner, Johansson, van de Weijer, & Sahlén, 2020).
Writing and reading should not be viewed as separate entities, but rather
instruction should support the identification of commonalities in use of strategies
between reading and writing. Instruction on writing can support reading compre-
hension, and instruction in reading can support writing. Furthermore, instruction
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should incorporate the use of exemplars or mentor texts to highlight text features
and 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 writing
(Philippakos, 2021). Finally, formative assessment supports instructional goal set-
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progress. In addition, formative assessment can support students’ goal setting, so
they can monitor their own progress toward specific learning goals.

Overall, the recommendations from the practice guides could be used to
develop a system of instruction and assessment and to best teach writing while
addressing standards.

State of Writing Instruction: A Paradox

Even with the focus on writing instruction and an expectation for students to
develop as writers, and despite the fact that there are research-based recommenda-
tions about the best ways to support writers, instruction using evidence-based prac-
tices is not consistently evident in classrooms (Drew, Olinghouse, Luby-Faggella, &
Welsh, 2017; Graham, 2019; Hertzberg & Roe, 2016; Kennedy, 2005). One example
is the application of strategy instruction, an approach with strong research support
(Graham, 2006). Strategy instruction acknowledges that writing is a challenging
and cognitive demanding task that requires the learner to juggle several cognitive
demands; therefore, strategy instruction provides explicit and systematic instruc-
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-
ual release of responsibility how to complete a specific process, such as planning
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2016b; Philippakos, 2017), or how to complete the planning, drafting, evaluation to
revise, and editing for a specific genre (e.g., see Philippakos, 2019; Philippakos &
MacArthur, 2020; Traga Philippakos & MacArthur, 2020). In strategy instruction,
students are also taught metacognitive strategies that support them in managing
the task and their effort, space, and overall behavior. Research shows that strategy
instruction addressing self-regulation supports learners to manage the writing tasks
and demands of good writing (Graham et al., 2016), while the benefits on writ-
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-



tion and self-regulation, teachers do not apply these approaches in their classrooms
(Graham, 2019; Cutler & Graham, 2008).

Several explanations may be provided for this disconnect and the absence of
research-based approaches from classroom settings. One is that teachers do not
have a clear understanding of strategy instruction and may confuse it with the
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application of similar approaches to instruction on planning and revision. Thus,
even though they know about planning and its importance, they may not know
how to teach planning for a specific genre and how to gradually release the respon-
sibility from themselves to their students. Another explanation is that teachers may
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in strategy instruction, modeling is done by explicitly explaining how to complete
the cognitive task and how to manage the process by explicitly explaining how
to problem-solve anticipated challenges. Teachers, in this form of modeling, make
their thinking visible and model how to overcome challenges by using their strat-
egy. Then through gradual release and transition from modeling to collaborative
practice and guided practice, students independently apply the taught strategies.
Furthermore, rather than brief modeling in a mini-lesson, teachers model the entire
process for students to see how their plan translates into sentences (by considering
the needs of the genre) and then into an essay that is reread and evaluated, revised,
and 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-
vant syntax, vocabulary, and linguistic needs related to a genre (McCutchen, 1986).
Another possible explanation is that teachers are using a program that includes
writing but incorporates only mini-lessons and responses to reading, but does not
support teachers in applying pedagogically sound approaches and systematically
teaching the writing process to respond to content learned. Furthermore, teachers
may not have received instruction in their college teacher preparation programs on
evidence-based practices on writing and may not be aware of what this term means
and what practices it entails (Brindle, Graham, Harris, & Hebert, 2016; Cutler &
Graham, 2008; Gilbert & Graham, 2010; Kiuhara, Hawken, & Graham, 2009;
Ray, Graham, Houston, & Harris, 2016). Finally, teachers may not have received
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2017; Troia & Graham, 2016).

Prior Research on PD for Writing

Recentreviews of research on PD in writing instruction (Kennedy, 2018; McCarthey
& Geoghegan, 2016) have concluded that the research is limited but evolving. For
instance, a comprehensive review by McCarthey and Geoghehan (2016) found that
widely used models of PD on writing lack evidence of effectiveness and did not



produce findings that show increases in students’ writing quality.

In recent years, studies have evaluated writing PD using the instructional
approach of self-regulated strategy development (SRSD; Graham & Harris, 2005)
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,
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FitzPatrick, et al., 2019). SRSD offers strong evidence of the effects on writing qual-
ity (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 with
20 teachers and 262 second- and third-grade students. Participants were randomly

FRIRRSH P ARk SHASE ARIRRRID AR SR W THIRR SHorieh el OB IR
son, observed the instructor model lessons, and practiced teachmg lessons to peers.
Then, teachers proceeded with instruction and taught for 24 sessions while they
were observed. When questions were raised, the researchers answered by phone or
email. 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
the genre they learned, but effects on writing quality were determined only for the
opinion essay group (ES >1.0).

McKeown and colleagues (2019) conducted a quasi-experimental study with
25 teachers across four urban schools (n = 11 treatment). Teachers were taught
how to provide instruction on persuasive writing using the principles of SRSD
through practice-based PD (Ball & Cohen, 1999) that (1) had a focus on con-
tent, (2) engaged teachers on active participation and learning of the methods that
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, and
(5) provided opportunities for teachers to see examples of instructional methods.
The results showed that teachers did teach the strategies and that students in the
treatment group outperformed students in the control group on writing quality. The
authors reported that teachers’ fidelity of implementation was lower than expected,
and 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).

With an emphasis on writing through reform efforts, PD is essential in achiev-
glg regorm goeg s (Opfer & Pedder, 2001). However, , Fven though s1grétf1§6n efforts
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ing, research on PD has not addressed more than one genre, been applied across an
academic year, and examined the application of strategy instruction. The study we
refer to in this work examined PD of strategy instruction in writing for three genres
and for an entire academic year (Traga Philippakos, 2020a).

Current Work

The work described was a collaboration initially with a school and then the entire



district. The site was a K=5 Title I school identified as being at risk by its state and
in need of improvement in reading, writing, and mathematics. The principal of that
school had attended a state conference where a researcher presented on the use of

evidence-based practices and extended an invitation to schools to participate in
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research 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 work
ended 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 researcher
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year that followed, the researcher collaborated with the entire district in workshops
while coaching was provided to one more school site with 33 teachers. The next
section further explains the research methodology used and the results of collabora-
tion with the sites. Additional information on the first cycle of implementation and
the research study itself may be found at Traga Philippakos (2020a).

Application of DBR

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, across
grades 3-5, and to evaluate teachers’ feedback and comments on feasibility. The
benefit of DBR, as shared in Chapter 1 of this volume, is the collaboration between
practitioners and researchers and the ability not only to begin with theory but also
to inform theory through the constant examination of application, analysis of data,
reflection, and revisions across iterative cycles of implementation (Brown, 1992;
Design-Based Research Collective, 2003; Gravemeijer & Cobb, 2006; Reinking &
Bradley, 2008). In their discussion about PD in reading and teacher education, Dil-
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 across
time (McKenney & Reeves, 2012). To guide this effort to examine the application
of a PD model on writing, a theory of change was designed (see Figure 11.1).

Explanation of the Theory of Change

The purpose of this theory of change was to define the long-term goals and, through
a 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’
instructional practices. An explanation of the model follows.

Student Distal Qutcomes

Distal outcomes refer to achievement on Common Core ¢rade-level reading and



