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The Next Generation Science Standards and the Common Core State Standards for Social
Studies emphasize the importance of disciplinary literacy in helping students to think and
interact with texts like experts (NCSS, 2013; NRC, 2013). Developing these skills, however, is
difficult and students do not naturally display disciplinary thinking and literacy skills (Hogan &
Maglienti, 2001; Wineburg, 1991). Researchers have determined several effective practices for
addressing these cognitively demanding skills including the cognitive apprenticeship model with
embedded self-regulated instruction (SRI; see De La Paz et al., 2017; Levin et al., 2021).

In this dissertation, | discuss a range of topics that focus broadly on supporting students
and teachers while they learn and teach cognitively demanding disciplinary literacy skills. |
begin by examining SRI and its effects on motivation for students with or at risk for learning
disabilities (LD). Next, | analyze the impact of a cognitive apprenticeship model that
incorporates SRI on students’ literacy skills in science. Finally, | analyze the implementation of a
similar cognitive apprenticeship model in history by observing fidelity, chronicling teacher
curricular adaptations, and documenting the important factors that influence teachers’

instructional decisions.



The first study identified that SRI has a positive impact on student motivation in addition
to its positive impact on academics (see Antononiou & Souvignier, 2007; Graham & Harris
1989a; Schunk & Cox, 1986). The second study corroborates research on the cognitive
apprenticeship model in science (Lee et al., 2021a; Levin et al., 2021) by demonstrating that the
model can support the development of literacy skills in science inquiry settings. This study also
shows how the model helps students to transfer learning to functionally different scenarios. The
final study details the implementation of a cognitive apprenticeship intervention that supported
the use of historical literacy skills during historical inquiries. This study establishes that with
online professional development (PD) and continued coaching, teachers showed high degrees of
fidelity and made adaptations that adhered to the tenants of the model and supported their
specific students. Additionally, this study demonstrated how important factors such as teachers’

beliefs and pedagogical content knowledge (PCK) affect teacher implementation.
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Chapter 1: Introduction and Overview
Recent policy initiatives in both science, such as the Next Generation Science
Standards (NGSS), and history, such as the College, Career, and Civic Life (C3) Framework for
Social Studies Standards, emphasize the practical importance of disciplinary skills (NCSS, 2013;
NGSS, 2013; NRC, 2013). Paramount among these skills is disciplinary literacy, which entails
thinking, reading, and writing. There is an important distinction between general literacy and
disciplinary literacy (LaDuke et al., 2016; Moje, 2008; Sandoval & Millwood, 2005, Shanahan &
Shanahan, 2008). Disciplinary literacy is not merely thinking, reading, and writing within a
given discipline like science or history; instead, it requires unique skills that emulate the way that
experts in these fields such as scientists or historians think and interact with text (Seixas, 2006;
Russ et al., 2006). Disciplinary literacy is the “ways of thinking, reading, and writing that are
embedded in the production, consumption, and communication of knowledge in a discipline”
(Monte-Sano, et al., 2017). Researchers and policy makers alike recognize the critical
importance of disciplinary literacy. For example, argumentative writing, an important form of
disciplinary literacy, can help students to build disciplinary thinking skills and even improve
student content knowledge (De La Paz & Felton, 2010; Kuhn, 2010; Sampson, 2013a). By
developing disciplinary literacy skills, students begin to think and reason in similar ways to
experts in specific fields and can build skills that will be important in post-secondary settings.
For students to master disciplinary literacy, they are required to learn a series of complex
and cognitively demanding skills (Monte-Sano et al., 2014; Osborne, J. 2010; Sampson et al.,
2013b, Shanahan & Shanahan, 2012). Becoming proficient in many of these skills also means
having strong fundamental skills such as reading comprehension, a proficient vocabulary,

transcription skills, grammar skills, and even self-regulatory skills (Vacca et al., 2014). As a



result, the pursuit of disciplinary literacy is no small task. Researchers have found that students
do not naturally exhibit many of the skills needed to engage in disciplinary literacy; however,
they do exhibit the capability to learn these skills (De La Paz & Levin, 2018; Hogan &
Maglienti, 2001; Wineburg, 1991).

The research community has identified several effective instructional supports to guide
students as they develop disciplinary literacy skills (see Reisman, 2012; Sampson et al.,
2013a,b). One such support is the cognitive apprenticeship model. This model is one of the
primary foci of this dissertation and I explore both its effectiveness and implementation in the
coming chapters. In what remains of this chapter, | first discuss the core tenants of the cognitive
apprenticeship. Next, | differentiate disciplinary literacy and discuss the unique qualities of both
scientific! and historical literacy. Within each discipline I outline research on effective
instruction. Furthermore, when discussing science, | provide an overview of the field of transfer
research, which | hoped to evaluate when studying a cognitive apprenticeship with students who
were learning middle school science. When discussing history, | discuss teachers’ beliefs,
pedagogical content knowledge (PCK), and their implementation of historical reading and
writing instruction, when exposed to online professional development (PD). Finally, I will
outline my remaining chapters and discuss the relatedness of all three chapters within my
dissertation.

Cognitive Apprenticeship
The skills required to master disciplinary literacy are cognitively demanding.

Furthermore, many of the practices are not obvious especially to students who may have very

LIn this dissertation we use scientific literacy to mean literacy in science or the ways that scientists think, read, and
write in scientific settings.



little experience engaging with discipline specific texts (Leming et al. 2000; Levin et al., 2021;
Russell & Waters, 2010; Stahl, 1996). For these reasons, it is unfair to expect and unwise to
assume that students have developed these skills without proper instruction. One model for
instruction particularly well suited for these types of skills is the cognitive apprenticeship model
(Brown et al., 1989). At its core, this model is similar to a traditional apprenticeship and provides
authentic environments for students to learn new skills from experts. It differs, however, from
traditional apprenticeships because the focus is on the often hidden cognitive processes and
strategies that experts like scientists and historians use in their respective fields (Collins et al.,
1991). For disciplinary literacy, the cognitive apprenticeship model helps educators to make
expert thinking and literacy practices visible to students through modeling and think-alouds
(Monte-Sano et al., 2017; Engle & Conant, 2002; Levin et al., 2021). As students practice and
engage in new ways of thinking, reading, and writing that simulate the expert, less modeling is
required. Educators model less and begin to systematically remove scaffolds to push students
toward mastery. Targeted feedback remains an important student support throughout the entire
model (De La Paz et al., 2014; Greenleaf et al., 2011).

The cognitive apprenticeship model serves two vital functions; first, as an organizational
structure to help design an effective learning environment, and second, as an approach to
learning that helps students recognize the processes involved in complex skills (De La Paz et al.,
2017). Through the model, students learn how to use disciplinary skills and eventually achieve
similar thinking and literacy habits to those experts in the field. When originally conceptualizing
the cognitive apprenticeship, Brown and his colleagues (1989) envisioned the model as an
instructional framework that emphasizes making higher-order complex skills more visible such

that novice learners can better understand the thinking processes that are used by experts.



Brown et al. (1989) and other research on the cognitive apprenticeship model heavily
influenced Harris and Graham when designing the evidence based practice, self-regulatory
strategy development (SRSD; Harris & Graham, 2009). SRSD emphasizes self-regulated
learning, and students are explicitly taught self-regulatory skills in addition to academic content
(Graham & Harris, 1999). This approach has been identified as effective for teaching writing to
students with learning disabilities (LD) and academically talented students (De La Paz, 1999;
Graham et al., 2005; Graham et al., 2012). When researchers have used the cognitive
apprenticeship model in secondary general education settings they have employed specific
components of SRI including goal-setting, modeling self-talk, self-questioning, and self-
evaluation (see De La Paz et al., 2017; Levin et al., 2021). Instruction that targets self-regulated
learning has been effective in multiple academic domains including reading (Antononiou &
Souvignier, 2007), writing (Harris et al., 2006), and mathematics (Schunk & Cox, 1986). In
addition, instruction targeting self-regulated learning can also promote student motivation (De La
Paz & Butler, 2021).

Science

Each discipline requires unique ways of thinking and interacting with text. A scientist, for
example, must make claims to address scientific inquiries and use both evidence and reasoning
to support the claim and connect it to the evidence (Ford, 2008; Kuhn, 2010; McNeill & Krajcik,
2012). In this way, disciplinary literacy in science (scientific literacy) is functionally different
from other forms of literacy.

Scientific Literacy. The NGSS describes science learning as the development of three
important dimensions; disciplinary core ideas (DCIs), cross cutting concepts (CCCs), and

engagement in scientific and engineering practices (SEPs; NGSS, 2013). Scientific literacy plays



a particularly important role as students engage in scientific practices which require them to
think, read, and write like scientists (NGSS, 2013; NRC, 2013). An important component of
scientific literacy and the central focus of my second study is the use of argumentation and
argumentative writing in science. Argumentation is particularly important because it supports
students’ understanding of three essential practices when engaging with a scientific inquiry, (a)
constructing a claim, (b) investigating evidence, and (c) considering reasoning or justification
(Berland & McNeill 2010; Duschl and Osborne 2002; Driver et al. 2000; Ford & Forman, 2006;
Osborne et al. 2004). By engaging in arguments, students are required to not only address
inquiries by making a claim, but also justify the claim through evidence and reasoning. In this
way, students simulate how a scientist would approach a scientific inquiry and leverage scientific
literacy skills (Driver et al., 2000; Felton et al., 2019; Sampson et al, 2013a, b). Ford (2008)
contends that through argumentation students develop a “grasp of practice” and grapple with
their roles as scientists.

Scientific literacy skills are not naturally occurring in students and take time and proper
guidance to develop (Hogan and Maglienti, 2001). In fact, students often struggle to engage in
scientific inquiry because in school, students are rarely given the opportunity to engage in
authentic scientific inquiries (Levin et al., 2021). Students have trouble understanding the
purpose of reading and writing in science and set inadequate goals (Ferretti et al., 2001). Their
biggest challenge, however, is providing justification that can connect a claim to the evidence.
For this skill, students must be able to articulate the reasoning that integrates scientific principles
into the claim and evidence (McNeill & Krajcik, 2012; Russ et al., 2008).

Effective Instruction for Scientific Literacy. In response, several science education

researchers have developed interventions that specifically focus on inquiry and scientific literacy.



Sampson and colleagues (2013a, b) pioneered Argument Driven Inquiry (ADI) to help students
engage in authentic inquiries and support their writing. ADI transforms traditional laboratory
activities into short units that present information as authentic science inquiries and require
argumentation (Chu et al., 2019; Hutner et al., 2020). Students address these inquiries by
executing experiments, collecting evidence in the form of data, and writing arguments with
justification (Sampson & Murphy, 2019). In a recent report, Levin et al. (2021) modified ADI
and taught key elements using a cognitive apprenticeship model. The authors focus on improving
student scientific literacy through the use of classroom discussion and argumentation. Students
who received the model wrote more effective arguments to address the central inquires. Further
support for the benefits of this approach with struggling learners comes from Lee and De La Paz
(2021a) who explored the use of the cognitive apprenticeship model in science for students with
LD and English Language Learners (ELL). They showed that with effective instruction, students
with LD and students who were ELL could develop scientific literacy skills and write stronger
science explanations. The authors embedded cognitive, and language scaffolds into laboratory
activities to support student explanation writing skills in ways that aligned with earlier
researchers. All six students in the study wrote stronger explanations that suggested a better
understanding of causal and mechanistic reasoning. Additionally, all students showed better
lexical and grammatical abilities.

Transfer. Absent from the research on the use of a cognitive apprenticeship model to
promote scientific literacy are considerations for how students transfer knowledge. Transfer is
the ability of a person to take something learned in one setting and apply it to another setting
(Kober, 2015; Mestre, 2003). At its simplest, transfer can be understood as a continuum with

more similar environments requiring less transfer while more divergent environments require



more transfer (Barnett & Ceci, 2002). The ends of this spectrum are often called near transfer to
describe transfer to a similar setting and far transfer to describe transfer to a different setting
(Kober, 2015). The impact of an instructional practice can in theory be measured by how it
supports student transfer. This is important as those practices that limit transfer are less impactful
to a students’ overall learning while those instructional practices that promote transfer are more
impactful to a students’ overall education.

Promoting transfer is a difficult undertaking as many students seem to struggle to apply
knowledge gained in one setting to even relatively similar settings. Perkins and Saloman (2012),
for example, found that students struggled to transfer mathematics skills from one problem to the
next when the only difference was the scenario description. In the first problem, students were
taught to calculate the velocity of a ball falling from a certain distance in the sky. These same
students were asked to calculate the velocity for the same distance drop; however, in this
problem, the ball was dropped into a well. Despite the same math equation and number values,
most students could not complete the second problem.

To address this issue, researchers have attempted to focus on three main approaches:
promoting content transfer, facilitating context transfer, or a combination of the two (Engle et al.,
2011, 2012; Mestre, 2003; Reeves & Weisberg, 1994; Schwartz & Nasir, 2003). For content
transfer, many researchers have explored the use of specific supports to initiate learning that is
deep, strong, and lasting (Gentner et al., 2017; Gick & Holyoak, 1983; Reeves & Weisberg,
1994; Rittle-Johnson & Star, 2007). Researchers contend that by creating deep knowledge,
students are more likely to retain key understanding regardless of the setting (Chi & VanLehn,
2012; Engle et al., 2012). To create initial deep learning, teachers can provide multiple examples

and non-examples to help students recognize similarities between contexts and provide content



cues that may be generalizable to multiple settings (Anolli et al., 2001; Bransford et al., 1999;
Chang, 2006). For context transfer, teachers can create environments with common contextual
cues that students learn to recognize across settings. This means using structures that may be
common between many settings and even using common social cues that can be recognized in
different contexts (Barnett & Ceci, 2002; Engle et al., 2011, 2012; Thorndike, 2009). The most
effective instruction likely incorporates supporting both content and context transfer.

History

Historians think and interact with text differently than scientists, in large part because the
problems that they seek to solve are different and based on different forms of evidence (De La
Paz & McCutchen, 2017). Historians use a series of disciplinary skills to draw meaning from
sources and construct their own interpretations (Holt, 1990; Booth, 1983; Wineburg, 1991).
Some of the most important skills include contextualizing (understanding a given text within its
proper historical context), sourcing (evaluating the source including the author’s reliability and
motives), and corroborating (evaluating other texts from the same time period to recognize
similarities and differences; Seixas, 1998, 2006; Wineburg and Wilson, 1991).

Historical Literacy. Historical literacy requires the mastery of a number of cognitively
demanding skills (Monte Sano, 2008). Students do not naturally display many of these skills;
however, each is important to properly engage with primary source documents and think like a
historian (Nokes, 2010; Wineburg, 1991). One of the most important skills in historical literacy
is the use of argumentation which allows students to address historical inquiries and create
personal interpretations of historical events (VanSledright, 2010; VanSledright & Kelly, 1998).
If students are taught important historical literacy skills such as contextualizing, sourcing, and

corroboration, they can evaluate historical documents and construct effective arguments to



address historical inquiries. By using historical literacy skills, students can examine the author
and their potential influences or biases, evaluate the source within the particular context, and
decide how the source may support or rebut an argument (De La Paz et al., 2021).

Developing these skills can be challenging. Without instruction students rarely
acknowledge discrepancies between sources and are likely to assume primary sources are
reliable (Stahl, 1996). Students do not often evaluate authors and infrequently consider how the
author’s motives may bias a source (Wineburg, 1991). Additionally, students struggle with
presentism, a phenomenon in which they apply modern standards to historical actors or sources
(Huijgen et al., 2017). Adding to these concerns, teachers are often ill-prepared to teach inquiry
and historical literacy in the classroom (Barton, 2005; Leming, et al., 2009; Levesque, 2009;
Wineburg, 2006).

Effective Instruction for Historical Literacy. Researchers have identified
argumentation and inquiry as the cornerstones for instruction that helps students think more like
historians (Nokes, 2007; De La Paz, 2005). By allowing students to grapple with authentic
historical inquiries and argue using primary sources as evidence, students can develop skills that
emulate the tasks of historians (Afflerbach & VanSledright, 2001; De La Paz et al., 2021;
VanSledright, 2010; VVanSledright, et al., 2006). Studies have also found that when targeted
specifically at supporting historical literacy skills, techniques such as providing direct
instruction, facilitated guided practice, and providing feedback can help students develop more
expert ways of thinking and interacting with texts (Leinhardt, 2000; Nokes et al., 2007; Reisman,
2012; Stoel et al., 2015). For example, De La Paz et al (2014, 2017) provided teachers and
students with procedural and cognitive supports for reading and writing within a cognitive

apprenticeship model to support middle school students’ ability to write historical arguments.



Her team taught critical historical thinking skills such as contextualizing, sourcing, and
corroborating to help students analyze sources and write arguments to address a central historical
inquiry. Over the course of the cognitive apprenticeship, teachers modeled specific ways of
thinking, provided guided practice for analyzing sources, had students engage in discussion,
supported writing arguments, and provided targeted feedback. The authors found that this
intervention resulted in stronger content knowledge as well as more persuasive and elaborate
written arguments. Other studies have corroborated the effectiveness of this intervention for
students with and without disabilities as young as fourth grade (Wissinger and De La Paz, 2020).
Teachers’ Beliefs, PCK, and Implementation. The effectiveness of a cognitive
apprenticeship model is well established in history. Multiple studies with students of different
age groups and abilities have demonstrated that with proper instruction, students can develop
historical literacy skills and emulate the skills used by historians (see De La Paz et al., 2017; De
La Paz & Wissinger, 2017; Wissinger et al., 2021). The effects of even proven interventions,
however, are largely determined by teacher fidelity and decisions related to implementation
(Carroll et al., 2007). It has long been understanding that important factors such as beliefs and
PCK influence teacher implementation. Fives and Buehl (2012) for example offer a workable
framework to explain how teachers make instructional decisions, which I use as an
organizational scheme in Chapter four. Unfortunately, there is little research on cognitive
apprenticeship models in history instruction that examines the influences that determine teacher
fidelity and implementation decisions. In this dissertation, | attempt to unpack how teachers’
beliefs, content knowledge, PCK, and other factors influence how teachers implement a provided

curriculum.
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Teacher Professional Development. Researchers have identified several key
components that can contribute to effective PD in history. PD should be content focused,
incorporate active learning, include collaborative work, use models of practice, provide ongoing
coaching, and include feedback (Darling-Hammond et al., 2017; Grossman et al., 2009). It is
through these effective forms of instruction that researchers can hope to not only instruct a
teacher on an intervention, but also change important factors that affect implementation such as
beliefs and PCK. Monte-Sano et al. (2017), for example, describe the PD that introduced
disciplinary cognitive apprenticeships by employing many of these best practices. The authors
modeled key components of the intervention, allowed for cooperative planning and practice time,
gave effective targeted feedback, and provided continued coaching throughout the study. Monte-
Sano et al. (2017) documented the effects of their approach to PD on teacher learning. After
teachers received PD on instruction to support students’ historical literacy, teachers were more
focused on key aspects of historical writing, they paid more attention to evaluating students’
historical thinking, they considered the quality of student work (not just completion), and they
were better able to identify student needs. In my final study, | consider the effects of an online
PD series on the changing beliefs, PCK, and other factors of the teachers.

Summary

Recent changes in policy for both history and science place more emphasis on student
ability to use disciplinary literacy (NCSS, 2013; NRC, 2013). Students do not naturally exhibit
many skills needed for disciplinary literacy and face certain challenges when acquiring them
(Nokes, 2010; Wineburg, 1991). Students must build several cognitively taxing skills to engage
in disciplinary literacy such as constructing claims, using evidence, and providing reasoning in

science, as well as contextualizing, sourcing, and corroborating in history (Seixas, 2006; Russ et
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al., 2006). Having students engage in argumentation in science and history is an effective form of
instruction for developing content knowledge and discipline specific literacy skills (Levin et al.,
2021; Nokes & De La Paz, 2018). The cognitive apprenticeship model is a particularly promising
model for helping students engage in argumentation and develop disciplinary literacy skills (see
De LaPaz etal., 2017, Levin et al., 2021). In this dissertation, | seek to expand the research on
supporting teachers and students at they teach and learn disciplinary literacy. | address transfer in
science as well as examine how teachers’ beliefs and understandings influence curriculum
implementation in history.
Synopsis of the Projects

This dissertation consists of three main aims. Each aim contributes to understanding how
to support teachers and learners advanced literacy skills. Specifically, this dissertation considers
the role of self-regulation that learners need to perform complex academic tasks and the use of
cognitive apprenticeship models to support teachers and students with tasks that take a year (or
more) to understand and accomplish. I conducted three studies in the pursuit of my goals. The
aim for my first study was to determine the overall effectiveness of self-regulated learning in
general on academic motivation for students with or at risk of LD. Though SRI has been shown
to positively impact struggling students’ reading, writing, and mathematics performance (see
Antononiou & Souvignier, 2007; Graham & Harris 1989; Harris et al., 2006), prior literature did
not conclusively establish if it also positively affected student motivation (De La Paz & Butler,
2018).

The aim for my second study was to explore how a cognitive apprenticeship model could
support middle school students’ scientific literacy skills. Researchers have identified the

cognitive apprenticeship model as an effective model for instruction in history (see De La Paz,
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2005; De La Paz et al., 2017; De La Paz & Wissinger, 2017; De La Paz et al., 2021), but there is
considerably less research into this model’s effectiveness in science (Levin et al., 2021). The aim
for my final study was to better understand teacher implementation of a curriculum that used a
cognitive apprenticeship model of instruction to teach historical literacy skills. Teacher fidelity,
curricular adaptations, and different forms of implementation are important to the overall
effectiveness of any intervention that relies on teachers’ decision making to improve student
learning, so | attempted to better understand these facets of instruction.
Significance

The goal of this dissertation is to better understand self-regulated instruction and whether
it can be used to motivate student learning and how a cognitive apprenticeship model may
promote transfer of student learning. | also seek to understand the role of teachers in the
implementation of a cognitive apprenticeship. Through the dissertation, | probe these topics to
determine how to support both teachers’ and students’ learning in secondary content area
settings. The dissertation contributes to the field of research in three important ways. First, my
synthesis expands the field’s understanding of self-regulated instruction in academic content
areas of reading, mathematics, and writing for students with learning disabilities and students
who are at risk for LD. My findings confirm that this form of instruction can help struggling
students’ academic motivation. Second, this dissertation adds to the research on the cognitive
apprenticeship model in science classrooms. My analysis of the independent and dependent
variables when using this model show how it can support the transfer of students’ scientific
thinking and writing from one task to a functionally different and more complex task. Finally, |
qualitatively study the implementation of the cognitive apprenticeship. | observe fidelity, detail

how teachers make adaptations, and describe the factors that affect teacher decision making.
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Description of Aims
Aim 1: Synthesize findings from the current literature to identify effective forms of self-
regulated instruction that can improve academic motivation for students with or at risk for
learning disabilities.

I have an in press systematic review (Butler & De La Paz, in press) of the existing
literature on self-regulated learning (SRI) and student motivation for students with or at risk for
LD. In this synthesis, we identify the components used in recent academic SRI interventions and
examine if these components were effective at improving academic motivation for struggling
students. We identify five common components of SRI instruction and report effect sizes to
establish the impact of these intervention components. This synthesis further establishes the
importance of SRI and helps to expand the research on what components of SRI are most
impactful.

Aim 1 Research Questions:

RQ 1. What instructional components are present in the academic self-regulation
intervention literature focused on motivation?

RQ 2. To what extent do academic interventions with self-regulated instructional
elements improve motivation in struggling learners?

Aim 2: Analyze data gathered during an intervention study that employed the cognitive
apprenticeship model in an 8™ grade science classroom. Observe student outcomes related
to scientific literacy including argumentative writing and detail if students can effectively
perform near and far transfer tasks.

The second study examines the outcomes of an intervention that used the cognitive

apprenticeship model to support student scientific thinking and argumentative writing in an 8t
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grade science classroom. Researchers have identified many highly effective instruction models
for supporting student disciplinary thinking in history education such as the cognitive
apprenticeship model (see De La Paz et al., 2017 and Monte-Sano et al., 2017). Science,
however, has a less extensive research base. This study expanded the research on the cognitive
apprenticeship model and helps to illuminate how this model affects student learning. In this
study, I observe both near transfer and far transfer outcomes and speculate as to how the model
of instruction may support students’ ability to transfer complex skills between settings. The
results help to establish this model as effective in science settings and help to open the door for
further examinations into student transfer of complex scientific thinking and writing skills.

Aim 2 Research Questions:

RQ 1: Do students demonstrate improved claims, evidence, and reasoning (CER) on a
near transfer outcome of scientific argumentative writing?

RQ 2: Do students demonstrate improved claims, evidence, and reasoning (CER) on a far
transfer outcome of scientific argumentative writing?

RQ 3: Do students show improved written argumentation outcomes when compared to a
nonequivalent comparison group?
Aim 3: Describe teacher fidelity, how teachers make adaptations, and how important
factors such as teachers’ beliefs, content knowledge, and PCK affect the implementation of
a yearlong 9t grade US history curriculum that uses the cognitive apprenticeship model.

Understanding teacher fidelity and how teachers make adaptations is important to
successfully implementing any curriculum, especially one that focuses on complex skills such as
historical literacy. Furthermore, to properly address fidelity, it is important to unpack the factors

that affect teachers’ decisions around implementation. To address these needs, I analyzed data
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gathered during the roll out of a yearlong 9™ grade US History curriculum that focuses
specifically on inquiry learning and historical literacy. I collected data during coaching sessions,
surveys, teacher artifacts, and other data sources to qualitatively address the goals of the study. |
identify a number of key factors specific to our intervention including context, teacher and
student characteristics, teacher beliefs, teacher content knowledge, teacher PCK, self-efficacy,
and value that may affect implementation. | identify several themes and cross cutting
explanations that help to explain teacher fidelity and implementation.

Aim 3 Research Questions:

RQ 1: To what extent do teachers’ implement the curriculum with fidelity?

RQ 2: How do teachers adapt the yearlong curriculum? Are teachers’ adaptations
responsive to student needs? Do the adaptations facilitate or pose challenges for meeting the
overall goals of the historical reading and writing curriculum?

RQ 3: In what ways do teachers’ knowledge, goals, and beliefs of historical literacy
influence how they implement the curriculum?

The following three chapters are presented as individual papers. This is to reflect that
each paper has or will be submitted for publication as standalone manuscripts (Chapter 2 has
been accepted for publication in Learning Disabilities: Research and Practice and Chapter 3 has
been submitted for publication in Research in Science Education). Chapter 4 will be adapted
further and likely streamlined for publication in a social studies journal such as Theory and
Research in Social Education or the Journal of Social Studies Research, a teacher education
journal (e.g., Teacher Education Quarterly) or a general literacy journal (e.g., Journal of
Literacy Research). Individual titles are provided for each of the chapters as well as references

(see Butler, 2021; Butler & De La Paz, in press; Butler et al., 2021) but abstracts are not
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included. Chapter 5 will summarize the purpose, identify the major findings, make

recommendations for future research, and explicate how the papers fit together.
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Chapter 2: Synthesis on the Impact of Self-Regulated Instruction on Motivation Outcomes
for Students with or at Risk for Learning Disabilities

The National Assessment of Academic Progress (NAEP) provides a sobering account of
academic achievement in the United States. Only 37% of students reach proficiency in reading,
27% in writing, and 25% in mathematics by the twelfth grade (The Nation’s Report Card, 2019).
For students with or at risk for LD, who comprise many of the nation’s struggling learners, this
concern is amplified. Such groups lag well below age range peers across academic and adaptive
skills (Wong, 2013). By definition, these students show deficits in one or more academic
domains. In reading, fluent word recognition can be difficult, given students’ foundational
processing difficulties (Bryant et al., 2000). In writing, difficulties including simultaneously
managing planning, text production, and revising are well known (De La Paz & Graham, 2002).
Mathematics proves similarly difficult for many who struggle with basic computation and/or
problem solving (Miller et al., 1998). In addition to difficulties specific to reading, writing, and
mathematics, struggling learners experience decreased working memory, poor organizational,
self-regulated or executive control skills, or they lack efficient learning strategies (Graham et al.,
2018). As such, many of these students experience significant learning challenges that some
suspect reflect underlying LD, that may not be formally diagnosed (c.f., Fuchs et al., 2004).

In addition, struggling learners? often show diminished academic motivation (Graham et

al., 2017; O’Shea et al., 2017; Troia et al., 2012). In reading, a direct relationship between
motivation and skill proficiency has been observed as early as first grade, as students who

experience early failure become less motivated to read (Morgan et al., 2008). In writing, students

2 We use this term throughout our manuscript, referring to students with or at risk for LD
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with LD appear less engaged and attribute success to factors outside of their own control, which
is less common for students with average literacy (Garcia-Sanchez & de Caso-Fuertes, 2005).
Similarly, in mathematics, differences exist between high and low achieving students with
respect to self-efficacy, interest, and goal orientations (O’Shea et al., 2017).

Understanding Motivation

Though student deficits in motivation are commonly observed, the relationship between
motivation and academic outcomes is not well understood. Conradi et al. (2014) cogently
observed that despite the relevance of motivational factors to reading comprehension, the field of
education remains plagued by difficulties in understanding essential constructs and developing
accurate measures of those constructs. In addition, writing researchers have long theorized which
motivation components are causally linked to writing outcomes and tried to determine how
motivation variables influence short- and long-term engagement (Graham et al., 2018).

Schiefele et al. (2012) suggest there are both genuine motivation constructs and
antecedents to motivation. Genuine motivation constructs include concepts of intrinsic and
extrinsic motivation such as attitudes, intrinsic value, and task value. In contrast, antecedents to
motivation include concepts related to students’ expectancies for success in a given domain
which can influence student motivation in themselves. Students’ attitudes and self-efficacy are
both components of motivation that bear further examination.

In fact, in a review that attempted to determine if the theoretical importance of motivation
on writing was supported by existing research, Graham (2006) found that the two motivational
beliefs most studied in writing were attitudes toward writing and self-efficacy. Graham et al.
(2017), extended this finding as he and his colleagues subsequently found that attitudes toward

writing and writing self-efficacy collectively predicted the quality and length of narrative stories
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written by fourth graders. Of special relevance to this paper, Graham’s work, and that of
Schiefele et al. (2012), describe attitudes as feelings that cause learners to approach or avoid
academic situations. This is of importance as students who hold more positive attitudes are more
likely to persist or put more effort into their work, with improved learning outcomes (Graham et
al., 2017a; Schiefele et al., 2012). The predictive importance of these variables has been
similarly identified in reading (c.f., Vansteenkist et al., 2006) and mathematics (Pajares, 1996).

Self-efficacy is important because it is the degree to which students’ have confidence in
their own ability or capacity to achieve an intended outcome (Bandura, 1994). Self-efficacy
therefore appears to function as an antecedent to motivation. Self-efficacy can also change
(increase or decrease) depending on student perceptions of success and failure after engaging in
activities that are intended to reach specific outcomes. Thus, self-efficacy’s role can function as a
consequence or dependent measure after interventions.

Self-efficacy is also important as it relates to self-regulation (Zimmerman & Risenberg,
1997). Self-regulation is a process by which students activate cognition and systematically direct
behaviors to when perusing academic goals. Students use self-regulatory processes to direct
behaviors to achieve specific goals (Schunk & Zimmerman, 1994). Research shows that poor
academic performance among students with LD is often attributable to limited self-regulated
skills (Harris & Graham, 1999). Common self-regulated behaviors that are often targeted for
instruction are goal setting, self-assessment, self-instruction, self-reinforcement, imagery, and
managing the academic environment (Harris et al., 2005). The development and application of
self-regulation requires an adequate level of motivation. Pintrich (1999) demonstrated that
motivation promotes self-regulated learning, indicating that motivation is necessary to ensure

persistence of effort and use of self-regulated behaviors. Interventions that improve students’
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academic performance are likely to improve their self-efficacy, goal setting, and attributions;
therefore, given the reciprocal nature between learning and motivation, it seems likely that
interventions with self-regulatory elements may also have positive effects on struggling learners’
motivation.

Schunk and Zimmerman (2012) believe that motivation supports cognitive ability. In
reading, motivated students show more consistently goal-directed actions and higher levels of
academic engagement (Vansteenkist et al., 2006). Highly motivated students persist in the face
of obstacles and spend more time reading in non-academic settings (Wigfield & Guthrie, 1997).
In writing, positive motivation is associated with greater task persistence (Zimmerman & Ringle,
1981) and with improved academic achievement (Troia et al., 2012). Furthermore, skilled writers
typically hold more positive motivational beliefs than unskilled writers and differences in
motivational beliefs could effectively predict writing achievements (Graham et al., 2018).
Students who are motivated, work through challenges by using learning and coping strategies
resulting in academic success.

Previous Reviews and Syntheses on Interventions designed to improve Motivation

To address the motivation challenges that struggling learners often exhibit, effective
interventions need to be identified. Recently three literature reviews provide evidence that
academic interventions can be used to improve motivation. Unrau et al. (2018) explored the
relationship between interventions and self-efficacy for reading. Their meta-analysis of 30
studies found interventions improved students’ self-efficacy, with small to moderate effect sizes
(ES). Additionally, in interventions that reported on comprehension, there were again strong

positive correlations with reading self-efficacy.
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In a recent meta-analysis of technology-based mathematics interventions, Higgins et al.
(2019) observed how technology-based mathematics interventions affected student achievement,
motivation, and attitude. After a systematic review process, Higgins et al, (2019) identified 24
studies. They calculated average weighted ES and found a small but significant effect of
technology-based mathematics interventions on student motivation. Higgins et al. (2019) found
that students showed considerably less improvement in motivation than achievement.
Additionally, motivation ES varied across dimensions such a study design, intervention type, and
dosage. De La Paz and Butler (2018) examined the impacts of writing interventions on student
motivation for struggling students. After a systematic search we identified 19 writing studies that
specifically targeted struggling learners with empirical measures of participants’ motivation. Our
findings revealed inconsistency in how motivation was defined and measured. One surprising
result was that limited or nonsignificant benefits were evident in several strategy or SRI studies
regarding improvement in motivation.

These reviews examined how specific interventions can help to improve motivation
outcomes for students. Yet, while each set of authors examined motivation, there were
discrepancies in how motivation was defined and observed. Moreover, each paper focused on
only one of the major academic domains and reported on different motivation constructs. Unrau
et al. (2018) measured student self-efficacy while Higgins et al. (2019) and De La Paz and Butler
(2018) both reported on multiple outcome measures related to motivation including self-efficacy,
task value, attributions, etc. Additionally, only De La Paz and Butler (2018) focused on
struggling students. Unrau et al. (2018) provided descriptive information on struggling students
but did not disaggregate self-efficacy outcome data and Higgins et al. (2019) made no mention of

learning status.
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More importantly, despite the importance of SRI and its theoretical connections to
motivation, we were unable to find an article other than our own prior review that specifically
discussed how instruction in self-regulation may affect student motivation. These authors were
surprised to find that studies that included self-regulation had mixed effects on student
motivation outcomes. Unrau et al. (2018) discussed the relationship between self-regulation and
self-efficacy, though did not explore how studies that used SRI affected self-efficacy. Higgins
made no mention of self-regulation. Thus, past reviews provide little information about the
impact of SRI on motivation for struggling students across academic domains.

Current Study

To address gaps in preceding literature reviews and meta-analyses, we investigate self-
regulated learning interventions in reading, writing, and mathematics and examine the
effectiveness of instructional components on student motivation. In doing so, we focus on
struggling learners, partly due to estimates about under identification of LD (U.S. Department of
Education, 2010). Prior work indicates students who are academically comparable but not
formally identified as LD make up close to a quarter of students in classrooms (Fuchs et al.,
2004), yet we do not know how many struggling learners belong to each group. Clearly, issues
with over and under identification of LD are ongoing, leading us to search for studies with
students who were struggling academically, not just those labeled as having LD.

Moreover, we extend our prior work to also include mathematics and reading
interventions in the current study. Of note, we focus solely on interventions that include some
form of SRI because this form of instruction has consistently been shown to have positive
academic outcomes for struggling learners (Cuenca-Carlino et al., 2016; De La Paz & Graham

2002; Miranda et al., 1997). In our earlier literature review we explored motivation outcomes for
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writing studies that included students with LD and noted two important findings that helped to
influence the current synthesis. First, there were several different constructs to measure
motivation, presumably as researchers held different views on what these constructs meant.
Unfortunately, this complicated our interpretation of results Additionally, we were surprised
that, many writing intervention studies involving explicit strategy instruction or SRSD resulted
in limited or nonsignificant benefits with respect to motivation. Interestingly, each of these
studies resulted in improved written language skills but not motivation.

These two findings influenced the current work which seeks to, among other things,
document what constructs studies use to measure motivation and analyze the effect of studies
using SRI across reading, writing, and mathematics on motivation for struggling students. The
current study shares nine articles with the work by De La Paz and Butler (2018). These articles
focused on writing and used SRI, meaning that the articles fit within both studies parameters.
Our (2018) work was a literature review and did not have the level of rigor for search protocols
as the current synthesis. We seek to determine the nature of self-regulatory instructional elements
designed to promote learning across academic domains, to examine the effectiveness of these on
motivation. The following questions guided out review:

RQ1.What instructional components are present in the academic self-regulation
intervention literature focused on motivation?

RQ2. To what extent do academic interventions with self-regulatory instructional
elements improve motivation in struggling learners?

Methods

Search Procedure
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As shown in the PRISMA diagram (see Figure 1), authors performed a systematic search
of the literature including an online database search, hand search, and ancestral search (Moher et
al., 2009). First, we conducted an online search using Education Research Information Center
(ERIC), Education Source, and EBSCOHOST to locate studies in peer reviewed journals or
dissertations published in English without date restrictions.

We identified terms related to motivation, self-regulation, and disability status. In
identifying search terms related to motivation we recognize motivation as a multidimensional
construct that draws from many research traditions. We chose to define terms using important
constructs such as those described in Conradi et al. (2014) hierarchy as well as certain widely
adopted theories such as self-efficacy theory, self-determination theory, attributions theory, and
expectancy-value theory. We define the following search terms for motivation: motivation,
expectancy, value, self-efficacy, attribution, goal-orientation, perceived control, interest,
intrinsic value, utility value, attainment value, cost, anxiety, attitude.

We adopted a social cognitive view of self-regulation and attempt to identify important
self-regulatory processes to include as search terms. We looked to research on self-regulation
(e.g., Zimmerman, 2012) to define terminology. Search terms related to self-regulation are as
follows: self-regulation, self-observation, self-judgment, self-reaction, forethought, goal setting,
social modeling, visualization, self-monitoring, help-seeking, self-talk, self-verbalization,
rehearsal, self-instruction, environmental structuring, self-selection, cognitive modeling, self-
reflection, self-reinforcement, self-evaluation, strategy review, self-rewarding, and SRSD.

For our final search parameter, disability status, we chose search terms related to
common disability identifiers as well as common types of disabilities. Search terms for disability

status are as follows: disability, learning disability, special needs, remedial, struggling,
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emotional and behavioral, dysgraphia, dyslexia, dyscalculia, written language disorder, specific
reading comprehension deficit.

We used Boolean search procedures to include all search terms. A total of 2,777 studies
were identified. We also conducted a 10-year hand search of important journals (e.g., 2008-
2018) in the field of special education and intervention research identifying four additional
articles. Of the 2781 total articles 169 were removed as duplicates. The footnotes of the PRISMA
diagram include the online search terms and the journals used for the hand search. For our initial
search we included only one limiter, that studies are either peer reviewed or dissertations, as the
objective of the initial search was full inclusion.
Inclusion and Exclusion Criteria

We screened titles and abstracts of 2612 articles according to the following criteria. First,
studies incorporated interventions for teaching reading, writing, or mathematics. Second, we
determined whether studies used experimental, quasi experimental, or single case designs (SCD).
Third, studies included participants from primary or secondary grades (grades 1-12). Fourth, we
included studies where struggling learners were participants. We included studies whether
researchers reported identification using school records (e.g., Individualized Education Plan),
documentation of pervasive or significant academic deficits through psychometric tests, or
through pretesting procedures. Fifth, we included studies with some form of SRI. Finally, we
included studies with at least one motivation outcome measure. Studies that did not meet one or
more criteria were removed from our sample. Of the initial 2612 articles, 2563 were excluded.
The resulting 49 full text articles were retrieved and reviewed. Of the 49 full text articles
reviewed 22 were excluded for the following reasons: (1) studies referenced self-regulation but

did not include a specific component in which students were instructed to self-regulate learning
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(n=7; e.g., Wong et al., 1997), (2) motivation was discussed but not directly measured (n=7; e.g.,
Adkins et al., 2012), (3) further investigation revealed that studies were not experimental (n=6;
e.g., Horn, 2007), or (4) a substantial portion of the sample was students not identified as
struggling (n=2; e.g., Lyon-Wagner, 2010). References lists from the 27 studies were checked
and two more studies were identified making our total sample 29 articles.

Coding Procedures

For each investigation we capture the following information in the code sheet: general
study information, participant information, study setting, independent variables, dependent
variables, study design, procedures, intervention duration (dosage), and motivation. First,
information about the publication was recorded including journal outlet, year of publication, and
authors. Narrative information was recorded for the sample such as sample size, grade level,
gender, ethnicity, and social economic status. We recorded information on treatment and control
conditions including setting, intervention agents, academic domain, length of instruction
(dosage), how fidelity was measured, and academic outcomes. We recorded the following
outcomes related to motivation, noting type of construct, how the outcome was measured,
procedures for determining validity and reliability, and if it was researcher created or an existing
validated measure.

Data were also recorded related to the rigor of the study based on eight quality indicators
for experimental, quasi-experimental, and single case design research in special education
identified by the Council for Exceptional Children (CEC, 2014). Included was information about
(1) context and participants (i.e., whether sufficient information was provided about participant
demographics, setting, and intervention agents, and whether sufficient information was provide

to describe student identification as struggling), (2) Description of practice (i.e., whether
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intervention procedures were properly documented and whether fidelity was addressed in a valid
manner), (3) internal validity (i.e., threats to internal validity were properly controlled for by
providing baseline equivalencies, demonstrating control of independent variables, and
accounting for attrition), and (4) outcomes and data analysis (i.e., outcomes were recorded using
valid measures and data analysis helped to address any potential design concerns).

In considering quality we paid particular attention to treatment fidelity and threats to
internal validity. We graded each quality indicator on a scale from zero to two for not present
(low quality), partially present (medium quality), and completely present (high quality). In
addition, studies were automatically labeled as low quality if the study showed improper control
of internal threats (e.g., large differences between baseline conditions that were not accounted for
in data analysis, non-equivalent control groups, etc.). We identified five studies that were low, 12
studies that were of medium, and 12 studies that were of high quality. Three studies did not
report fidelity along with other significant issues and two more had non-equivalent control
groups that were not addressed in the statistical analysis, disqualifying these studies from
quantitative analysis.

We also coded all articles for instructional components related to self-regulation. We
realized that terminology describing SRI was inconsistent and varied considerably between
studies prompting us to operationally define self-regulation for our study. To address this, we
developed a coding scheme based on (1) the behavior being taught and (2) the expressed purpose
of that behavior. These dimensions helped to categorize self-regulated behaviors regardless of
the terminology used in the study. We also defined exactly what qualified as SRI. SRI was when
the teacher engaged in some form of explicit teaching of self-regulated practices or how to use

structural supports to regulate learning. This most often was in the form of teacher modeling
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skills but also could be explicit explanations of skills or structural supports that regulate learning.
For example, if a teacher explicitly taught the use of a self-regulated skill such as self-monitoring
through modeling of a procedural checklist this would qualify. However, just presenting students
with a graphic organizer, without explicit instruction on how to use the tool to regulate their
learning would not qualify.

The first author coded all 29 studies and two secondary coders double coded 100% of
studies articles. The coders were trained by the first author on five randomly selected articles
from the available pool, and reached 92% agreement during training. The coders independently
coded the remaining 22 studies. Interrater reliability was assessed for study quality as well as for
the presence of self-regulated instructional components.

The secondary coders first independently scored all articles using the quality scale, rating
each as high quality, medium quality, or low quality depending on the final score tabulation and
paying particular attention to fidelity of implementation and control of threats to internal validity.
Agreement on article ratings of high quality, medium quality, and low quality was established to
be 100%. Any individual components that were different were discussed and resolved. The
secondary coders then identified self-regulated components for each article. The secondary
coders compared components with the first author (agreement was over 90%). Any components
that differed were discussed and resolved.

Calculating Effect Size

The first author and a doctoral student unfamiliar with the study purpose independently
calculated Hedges’ g for 12 studies (Antononiou & Souvignier, 2007; Berkeley et al., 2011;
Cuenca-Sanchez et al., 2012; Garcia & De Caso, 2006; Garcia-Sanchez & Fidalgo-Redondo,

2006; Graham et al., 2005; Harris et al., 2006; Miranda et al., 1997; Nelson & Manset-
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Williamson, 2006; Page-Voth & Graham, 1999; Rooney, 1997; Schunk & Cox, 1986) to
investigate the effectiveness of SRI on motivation. Seventeen studies were excluded from ES
calculation because they were determined to be of low quality, not experimental or quasi-
experimental, lacked a BAU control condition, had inequivalent baselines, or did not assess
motivation in the control group. Hedges’ g was calculated using the following formula:

1—M;

Hedges'g = SM—

pooled

(M1=treatment group posttest mean; M2=control group posttest mean;

SDpool=pool standard deviation of both treatment and control group). ES was calculated in this

way for any outcome measure on all treatment conditions. Corrections were made for sample

Mi—M, N-3

sizes smaller than n=50 using Hedges'g = ) X
SDpooled N—-2.25

% (N=number of

participants). We used (https://www.polyu.edu.hk/mm/effectsizefags/calculator/calculator.html)

to eliminate hand calculation errors. There was 100% agreement in ES calculation between the
first author and the second coder. ES for maintenance was calculated when possible.
Results

To begin, 1283 students participated in the studies that were analyzed (See Table 1). This
included randomized designs (N=19; 66%), SCD (N=9; 31%) or quasi-experimental designs
(N=1; 3%) without randomization. Of this sample 47% of students were identified as LD, 20%
were academically comparable to students with LD, with only 4% who were typically achieving
students in comparison conditions. Garcia and his colleagues conducted three studies in Spain,
accounting for 29% of the struggling learners in our sample (Garcia & de Caso, 2006; Garcia-
Sanchez & de Caso-Fuertes, 2005; Garcia-Sanchez & Fidelgo-Redondo, 2006). Twenty-five
studies (86%) used student LD status, provided by the school district, as the primary indicator of
struggling. Authors of seventeen studies (58%) corroborated LD status with student 1Q or other

psychometric indicators, assessing pretest ability by using norm referenced assessments such as
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the Test of Written Language (TOWL), or interviewing teachers. Four studies (Nelson, &
Mansett-Williamson, 2006; Bandura & Schunk, 1981; Schunk, 1983; Schunk & Rice, 1993)
administered pretest assessments and interviewed teachers as researchers were not granted
information on LD status.

The studies in our sample included participants from first to tenth grade. Nineteen studies
included students between 5" and 8™ grade. Three studies focused on early elementary grades
between 1%t and 3". Two more studies focused exclusively on high school students between 9t
and 10™ grade. Of the remaining five studies one included students from 3 to 5™ grade, one
included students from 4" to 5" grade, one included students from 7t to 9" grade, and the last
two studies include larger grade ranges between 4™ and 8th grade and 5 and 10™ grade.
Eighteen studies provided demographic information, of these, 37% of students were White, 48%
African American, 9% Latinx, 5% Asian or Pacific Islander, and 1% other. Five studies provided
information on socio-economic status, and 11 studies provided information on English as a
second language status.

Most interventions (N=17) focused on writing, with substantially fewer focusing on
mathematics (N=7) or reading (N=5). In eight studies classroom teachers or other specified
school staff implemented the intervention. In thirteen studies graduate or undergraduate students
conducted the intervention. In the remaining three studies the authors administered the
intervention. Three studies employed whole group instruction, 25 studies employed small group
instruction, and one study employed one-on-one instruction. The intervention lengths varied
from being brief, one to five-hour interventions (28%), six to ten hour interventions (38%), or of
moderate lengths of 10 to 20 hours (17%), or in rare cases, more than 20 hours (10%). Fifteen

studies assessed fidelity of implementation.

31



RQ1.What instructional components in the academic self-regulation intervention literature
focus on motivation?

We identified three distinct self-regulatory components that were part of the academic
interventions: goal setting, self-monitoring, and self-talk. For the latter two we identified
purposes related to instructional and emotional regulation and identified progress-monitoring.
This resulted in six different component types: goal setting, self-monitoring for task completion,
self-monitoring for emotional regulation, self-talk for task completion, self-talk for emotional
regulation, and self-talk for progress monitoring. Below is a brief description that is organized
thematically, with an example of each component. See Table 2 for relative frequency in self-
regulated instructional components.

Goal Setting. Half of the treatment conditions (51%) included goal setting elements.
Students were given explicit instructions on how to set goals for instructional purposes. For
example, Page-Voth and Graham (1999) prompted students to write goals on how many parts of
a strong essay they would include, after learning what those components were. Schunk (1985)
also used goal setting to support as students completed subtraction problems. Of note, Schunk
found that goals set by children, rather than those provided by instructors resulted in more
positive mathematics outcomes.

Self-monitoring for Task Completion. In more than half of the treatment conditions
(54%) students were explicitly taught to monitor completion of instructional components,
strategies, or procedures through modeling, the use of physical scaffolds, or teacher guidance. To
illustrate, Antoniou and Souvignier (2007) asked students to monitor the use of specific
summarizing strategies. Teachers did this by introducing the most important components of a

narrative (i.e., the characters, the characters’ goal, the problem and the solution) then showed
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students how to find these components. Students then used a checklist to track if they had looked
for and found critical components of a summary.

Self-talk for Task Completion. Just over half of the treatment conditions (56%)
included prompts for students to engage in self-talk for task completion. Studies included
modeling, physical scaffolds, or teacher guidance to use self-verbalizations to help students to
vocalize or subvocalize when executing strategies, or procedures related to problem solving. For
example, Schunk (1993) taught students to self-describe steps to completing subtraction
problems to themselves and found that even in conditions where overt verbalization was faded
students continued to utilize self-talk. More recently Ennis and Jolivette (2014) prompted
students to create self-statements that helped them to complete the correct sequence of
procedures to produce a strong essay.

Self-talk for Progress Monitoring. In one third of treatment conditions self-talk focused
on evaluation of the steps taken to complete tasks or strategies, or to rate the quality of one’s
work. Modeling, procedural supports, and teacher guidance were used to teach students this skill.
Harris et al. (2006) for example prompted students to asked themselves-questions to evaluate
progress and react to procedural steps toward completion in two genres: story writing and
persuasive essays.

Self-talk for Emotional Regulation. Researchers taught students to monitor their
emotional state about one third of the time (35%), again through modeling, procedural supports,
and teacher guidance. Berkeley at al. (2011) for example, used self-talk for emotions to help
students build more positive attributions for reading. Students were prompted to use positive

self-talk and self-reinforcement to encourage more positive internalized attributions of success.
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Self-monitoring for Emotional Regulation. In a few treatment conditions (5%),
teachers instructed students how to monitor emotions such as motivation and anxiety level.
Cuenca-Carlino et al. (2016) taught students how to monitor “self-determination behaviors,”
which included level of interest as well as perceived needs, strengths, and challenges during
multi-step mathematics problem. Students learned to self-monitor through modeling, physical
scaffolds, or teacher guidance.

RQ2: To what extent do academic interventions with self-regulated instructional elements
improve motivation in struggling learners?

About 40% of the studies (N=12) could be analyzed quantitatively (Antononiou &
Souvignier, 2007; Berkeley et al., 2011; Cuenca-Sanchez et al., 2012; Garcia & De Caso, 2006;
Garcia-Sanchez & Fidalgo-Redondo, 2006; Graham et al., 2005; Harris et al., 2006; Miranda et
al., 1997; Nelson & Manset-Williamson, 2006; Page-Voth & Graham, 1999; Rooney, 1997;
Schunk & Cox, 1986). A total of 784 participants were included across the 12 studies. Of the
total sample 764 were identified as either with or at risk for LD.

Measures. Authors used measures of self-efficacy, expectancy for success, self-esteem,
value, intrinsic motivation, attributions for success and failure, effort, and affect; however,
measures were not defined consistently. Representative definitions are as follows. Self-efficacy
is an individual’s belief in their ability to execute necessary skills to solve some problem or
accomplish a task. Similarly, expectancies are an individual’s beliefs about the expected
outcomes of an upcoming activity (Bandura, 1994). Self-esteem describes is a comprehensive
assessment of competence or self-worth (Eccles & Wigfield, 2002). Value is a measure of the
importance students place on a specific task and can be understood through its four component

parts: attainment value, utility value, intrinsic value, and cost (Troia et al., 2012). Intrinsic
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motivation is the desire to engage in an activity for internalized reasons such as personal
enjoyment or interest (Ryan & Deci, 2000). Attributions are causal explanations for achievement
outcomes that in turn influence future achievement strivings. Student effort can be understood as
the exertion a student is willing to expend to engage in a specific task. Finally, affect is the
emotional response that students feel before, during, and after engaging in an activity (Eccles &
Wigfield, 2002).

Seven studies used a single construct to measure motivation (Antononiou & Souvignier,
2007; Cuenca-Sanchez et al., 2012; Garcia-Sanchez & Fidalgo-Redondo, 2006; Graham et al.,
2005; Miranda et al., 1997; Page-Voth & Graham, 1999; Schunk & Cox, 1986). The other five
studies used multiple constructs to measure motivation, with Garcia and de Caso using four
different scales to measure task value, expectancies, affect, self-esteem, and attributions.

In all, twenty different measures were used to observe constructs related to motivation; in
addition, all were created by researchers. All scales except for the forced choice scale used in
Maranda et al. (1996) used Likert scales ranging from 3 to 11 options. Scales ranged from 1
question to 32 questions. All but three studies (Harris et al., 2006; Rooney, 1997; Schunk & Cox,
1986) provided internal consistency estimates ranging from 0.53 to 0.97. Three studies reported
test-retest reliability (Miranda et al., 1997; Nelson & Manset-Williamson, 2006; Schunk & Cox,
1986) including Schunk (1986) which had not provided an internal consistency estimate.

Effect Sizes. Across the twelve studies, there were 20 treatment conditions that used at
least one self-regulated instructional component. Thirty-four total ES were calculated ranging
from -0.46 to 1.14. See Table 3 for ES for all treatment conditions across all outcome measures.
Eighty percent of ES on motivation measures at posttest were positive (i.e., students in treatment

conditions showed improved motivation relative to students in control conditions), indicating
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that self-regulated instructional components made a positive impact on students’ motivation,
irrespective of the impact on student learning.

Single v. Multi-component Interventions. Just over half of the studies (N=8) used a
combination of self-regulatory elements in the treatment conditions. In all, 83% of the treatment
conditions were multicomponent, with two to five elements to the interventions. Overall, the
combination of self-regulatory components had a positive effect (in all but one multicomponent
intervention study) as students had higher outcomes related to self-efficacy, intrinsic motivation,
effort, attributions, and affect. In addition, writing intervention studies generally included
multiple self-regulatory elements, in part due to the fact that many studies employed the SRSD
instructional approach, which embeds goal setting and options for self-talk and self-monitoring.
In contrast, six studies that relied on a single component. Self-talk for progress monitoring was
relied on most frequently in these studies, followed by self-monitoring for task completion and
finally, goal setting.

Effect Sizes by Academic Domains. Differences in average ES were evident when
comparing academic domains. The five reading studies reported outcomes on self-efficacy,
attributions for success and failure, and affect (Antononiou & Souvignier, 2007; Berkeley et al.,
2011; Miranda et al., 1997; Nelson & Manset-Williamson, 2006; Rooney, 1997). In these
studies, treatment conditions outperformed control conditions roughly half of the time (53%).
Most of these studies were intended to help students to improve their reading comprehension,
with instructional elements that targeted a variety of underlying reading skills, in addition to
elements that aimed to improve motivation.

By comparison, ES revealed improved motivation in 86% of the writing intervention

studies (Cuenca-Sanchez et al., 2012; Garcia & De Caso, 2006; Garcia-Sanchez & Fidalgo-
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Redondo, 2006; Graham et al., 2005; Harris et al., 2006; Page-Voth & Graham, 1999) with
students in treatment groups appearing more motivated at posttest than those in the control
group, with small to large positive ES. Negative outcomes came from a single study (Page-Voth
& Graham, 1999). In addition, one study reported on outcomes of intrinsic motivation and effort
(Harris et al. 2006), and another (Garcia & De Caso, 2006) focused on multiple measures (self-
efficacy, value, self-esteem, affect, causal attributions, and expectancy). The remaining studies
focused solely on self-efficacy.

Only one study involving mathematics met the criteria necessary for the quantitative
analysis (Schunk & Cox, 1986). This study measured self-efficacy across two conditions of self-
talk for task completion, with ES of 0.02 and 0.91. In one condition, sixth to eighth grade
students with LD verbalized each step in executing an algorithm for solving subtraction
problems that involved simple to complex place value regrouping. The second condition initially
involved the same procedure, but students were prompted to internalize self-talk after they had
completed half of the subtraction problems.

Maintenance. Three reading (Antononiou & Souvignier, 2007; Berkeley et al., 2011,
Miranda et al., 1997) and one writing (Garcia & De Caso, 2006) assessed motivational outcomes
between one and a half and three months after posttest. Scores were reported on self-efficacy and
attributions, all of which were positive; ES ranged from small to large values. Both Antononiou
and Souvignier (2007) and Berkeley et al. (2011) reported positive ES in maintenance that had
been negative at posttest.

Discussion
The purpose of this systematic literature review was to describe instructional components

in academic self-regulation intervention studies that were designed to improve student learning
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outcomes and designed to improve motivation for students with or who are at risk for LD. We
also sought to determine the relative effectiveness of these elements for both populations of
struggling learners.

Twenty-nine studies were initially identified for our first aim, and a smaller corpus of 12
studies were identified for ES calculation to explore questions of impact. Most interventions
(58%) focused on writing, with fewer focusing on mathematics (24%) or reading (17%). Overall,
47% of the studies included students identified as LD, with 49% more who were academically
comparable to students with LD, meaning in turn that the majority of participants in our sample
were struggling learners. Students in fifth or sixth grade participated in about two-thirds of the
studies, although researchers who conducted these studies often included younger or older
students as well (i.e., students in upper grades in middle school were also included). In contrast,
very few focused exclusively on lower elementary or high school-aged participants. Fidelity
implementation data was provided in half of the studies.

This study is an extension of work we began in 2018. We identified 20 additional studies
across reading, writing, and mathematics. Students in these studies learned between one and five
different self-regulatory skills (goal setting, self-monitoring for task completion, self-talk for
completion, self-monitoring for emotional regulation, and self-talk for emotional regulation),
however, a subset (goal setting, self-monitoring for task completion, and self-talk for
completion) were more commonly embedded in the interventions. Self-talk for task completion
was the most common component across the current sample of 29 studies, occurring in 87% of
the interventions focused on writing, 69% of those designed to improve reading, and in 30% of
the math interventions. Self-monitoring, without use of speech to guide task completion occurred

in 87% of the writing interventions, 60% of the mathematics interventions, and in 54% of the
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reading intervention studies. Finally, goal setting occurred in 83% of the writing interventions, in
70% of the math interventions, and in 23% of the reading intervention studies.

We also determined the relative effectiveness of instructional components for promoting
motivation in the 12 quantitative academic interventions. The most commonly employed
components in this subset of studies were goal setting, self-monitoring or self-talk for task
completion (each occurred in more than half of the studies), with self-talk for emotional
regulation, and/or for progress-monitoring occurring about one third of the time. Self-monitoring
for emotional regulation rarely occurred. A major finding from this study is that the use of these
elements were overwhelmingly positive, as 80% of the ES were positive. Because nearly all of
the participants had or were academically comparable to those with LD, it appears that academic
interventions with self-regulatory components resulted in improved motivation, especially when
measures of self-efficacy and causal attributions were used.

Our results suggest that inclusion of self-regulated components led to improved academic
functioning, which in turn led to improved self-efficacy and more positive attitudes. Support for
this contention comes from Eccles and Wigfield (2002) who point out that students who perform
better and are more self-regulated are more likely to attribute success to internal causes leading
to a greater sense of pride and self-esteem. In addition, self-regulated learners are more likely to
rely on internalized skill rather than external agents such as teachers (Alexander, 1997). If
learners view themselves as active contributors to the learning process, they may have more
positive attitudes if they succeed.

Benefits regarding the use of SRI for improving learning outcomes for struggling learners
in reading, writing, and mathematics have been documented in prior reviews (e.g., Berkeley et

al., 2010; Graham et al., 2012, Miller et al., 1998), and although not the primary focus of this
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review, studies in our review reported similar positive learning outcomes. Moreover, self-
efficacy has been linked to improved academic skills with typically achieving learners in reading
(Toste et al., 2020), writing (De La Paz & Butler, 2018; Graham, 2017; Troia, 2012), and
mathematics (Higgins, 2019; Pajares & Graham, 1999). This study’s findings extend the link
between self-regulatory instructional components and improved motivation outcomes to
struggling learners.

ES differences related to academic domain, for example, the stronger improvement in
motivation for writing when compared to reading, are likely explained both by the differences in
complexity of the underlying tasks, and by the associated use of multiple self-regulatory
elements to teach more cognitively challenging tasks. In other words, writing is inherently more
complex than reading (Graham et al., 2017). To illustrate, reading previously generated text is
required for the processes of revision — students must be able to identify discrepancies between
what they intended with content that they actually wrote (De La Paz & Sherman, 2013).
Unfortunately, claims about the use of self-regulatory components to improve motivation for
mathematics are not possible due to the fact that we were only able to locate one intervention
study in mathematics for generating ES.

In response to the need for students to execute and coordinate multiple complex
processes in writing (e.g., planning, text generation, and revision), approaches to writing
instruction routinely embed multiple forms of self-regulation. Self-regulated strategy
development (SRSD), a prominent and effective writing intervention for struggling learners, was
developed to operationalize and demonstrate how strong writers execute the writing process
(Harris & Graham, 2009). SRSD incorporates multiple self-regulatory elements into a single

intervention which may be another underlying reason for its documented success Therefore,
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there may be additive effects of different self-regulated instructional components on student
motivation outcomes. Improving motivation is a multifaceted process that involves, among other
avenues, improving self-efficacy and changing student attitudes (Graham et al., 2018).
Multicomponent self-regulated interventions may be able to target multiple avenues for
improving motivation.

Finally, it is interesting to note that struggling learners showed improved motivation on
assessments at maintenance as compared to at posttest in several studies, and makes sense given
that similar improvements in the quality of student writing at maintenance have been observed in
writing intervention studies (e.g., De La Paz & Graham, 2002; Graham et al., 2005). With
respect to self-efficacy, improved motivation may occur because as students become stronger
self-regulated learners, they are more likely to persist on difficult tasks and succeed. This may
lead through mastery experiences of success to greater beliefs of self-efficacy over time.
Conversely, this explanation should be explored further as improved motivation may be gradual
as struggling learners often have to contend with well-established negative self-efficacy beliefs
that have been developed across years of academic turmoil (Troia et al., 2012).

Limitations and Future Research

This review has several limitations and suggestions for future research. First, outcome
measures used to report motivation were inconsistent. Motivation was measured using multiple
different constructs making comparison across studies difficult. Second, publication bias is a
concern. Despite including dissertations, nearly all studies were peer reviewed articles. There is a
bias toward positive results in peer reviewed publications. Finally, we could only determine
effectiveness of the instructional components in 12 of the 29 studies (about 40%). To establish a

more cohesive understanding on how self-regulatory instructional components may be used to
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improve student motivation, we echo calls that researchers provide theoretical explanations about
how the active ingredients in their interventions are expected to improve motivation. In addition,
while perhaps difficult to achieve, it would be helpful for authors to provide explicit rationale
regarding the use of specific motivation outcome measures, and to use constructs in ways that are
consistent with prior use. Finally, we suggest that students are asked to complete motivation
measures at different times during a study, such as after learning a writing strategy, and again
after receiving an evaluation, to learn more about how various instructional elements work to
promote motivation
Implications for Practice

Motivation is an extremely complicated set of constructs, and much of how it relates to
student learning outcomes has yet to be established (Troia et al., 2012). Expectancy—value
theory (Wigfield & Eccles, 2000), in which motivation is believed to be determined by what a
learner believes will happen when engaged in a given task as well as how much worth they
assign to the task can be used to understand motivation in students with LD and other struggling
learners who commonly express low expectancy and low value in academic tasks. Fortunately,
the use of self-regulatory instructional components can be used to improve students’ motivation
as well as their academic learning outcomes. Perhaps not surprising, it seems beneficial to embed
more self-regulatory components for more complex tasks so that struggling learners can manage
multiple or perhaps reciprocal cognitive processing demands (i.e., the use of reading during
writing or in multi-step mathematical problem solving tasks). Goal setting and self-talk for task
completion or for progress monitoring seem especially likely to improve the likelihood that

struggling learners will demonstrate positive gains in motivation.
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Tables

Table 1: Study Design and Domain

Study Design Domain Study Sample Percentage Grade Dosage Dependent

Quiality Size Struggling (hrs.) Measure
Learners

Antononiou and Souvignier RCT  Reading Medium 73 100% sihgth 29 SE

(2007)

Bandura and Schunk (1981) RCT  Mathematics Low 41 100% 15t-3rd ~3.5 SE

Berkeley, Mastropieri, and RCT  Reading High 59 100% 7hoth 6 CA

Scruggs (2011)

Buzza and Dol (2015) QED Mathematics Low 16 100% 10t NR SE, |

Cerar (2012) SCD  Writing High 7 100% gth-gth 22 SE

Cuenca-Carlino, Freeman-Green, SCD Mathematics High 6 100% gt 10 SE

Stephenson, & Hauth (2016)

Cuenca-Carlino and Mustian SCD  Writing High 9 100% gih-gh  ~15 SE

(2013)

Cuenca-Sanchez, Mastropieri, RCT  Writing High 21 100% 6t 16.5 SE

Scruggs, and Kidd (2012)

Daniel (2003) SCD Mathematics Low 18 100% 6-8th 8 SE, CA

Ennis and Jolivette (2014) SCD  Writing High 6 100% gth ~7 SE, IM

Garcia and De Caso (2006) RCT  Writing Medium 60 100% st ~8 SE

Garcia-Sanchez and Caso- RCT  Writing Medium 191 100% sih-gth  ~23 SE

Fuertes (2005)

Garcia-Sanchez and Fidalgo- RCT  Writing Medium 121 100% 5th-6th  ~20 SE

Redondo (2006)

Graham and Harris (1989)a RCT  Writing Medium 33 66% sihgth 6 SE

Graham and Harris (1989)b SCD  Writing Medium 3 100% 6t 4.5 SE

Graham, Harris, and Mason RCT  Writing High 73 100% 3rd ~5.8 SE

(2005)
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Harris, Graham, and Mason RCT  Writing High 66 100% 2nd 6.3 IM
(2006)

Macarthur and Philippakos SCD  Writing Medium 6 100% gih-gth  ~75 SE
(2010)

Mills (2012) SCD  Writing High 10 100% gth ~7 SE
Miranda, Villaescusa, and Vidal- RCT  Reading Medium 80 75% st ~17 CA
Abarca (1997)

Nelson and Manset-Williamson RCT Reading High 20 100% 4th_8th 20 SE, CA, A
(2006)

Page-Voth and Graham (1999) RCT  Writing High 30 100% 7th-gth NR SE
Rooney (1997) RCT  Reading Medium 91 100% gdpth =2 SE
Sawyer, Graham, and Harris RCT  Writing High 33 66% sihgth  ~5 SE
(1992)

Schunk (1983) RCT  Mathematics Low 30 100% gthgth 5 SE
Schunk (1985) RCT Mathematics Low 40 100% 6" 3.5 SE
Schunk and Cox (1986) RCT  Mathematics Medium 90 100% 5th-10t 35 CA
Schunk and Rice (1993) RCT Reading Medium 44 100% 5th 5 SE
Sexton, Harris, and Graham SCD  Writing Medium 6 100% gihgth  ~7 CA E
(1998)

*RCT: Randomized Control Trial, SCD: Single Case Design, QED: Quasi Experimental Design, SE: Self-Efficacy, CA: Causal
Attributions, E: Effort, A: Affect, IM: Intrinsic Motivation, I: Interest NR: not reported
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Table 2: Frequency of Occurrence of Self-Regulated Instructional Components

Sample Size  Goal Self- Self- Talk Self-Talk Self-Monitoring  Self-Talk for
(Total Setting  Monitoring  for Task for Progress  for Emotional Emotional
Treatment Task Completion  Monitoring  Regulation Regulation
Conditions) Completion
All Studies 46 51% 54% 56% 33% 5% 35%
Reading 13 23% 54% 69% 15% 8% 8%
Writing 23 78% 78% 87% 70% 9% 83%
Math 10 71% 71% 14% 14% 0% 0%
Single 11 27% 18% 45% 0% 0% 0%
Component
Multi 35 71% 7% 7% 54% 9% 83%
Component

Note: Percentages were calculated by dividing number of treatment conditions in which a specific self-regulated instructional
component is present by total number of treatment conditions.
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Table 3: Effect Size by Treatment Condition

Study Domain  Dependent v ES Mainten
Measure ance ES
Antononiou and Souvignier (2007) Reading SE Treatment -0.37 0.38
Berkeley, et al. (2011) Reading  CA (success) RCS -0.03 0.09
AT 083 0.39
CA (failure) RCS -0.04 0.04
AT 0.27 0.39
Cuenca-Sanchez, et al. (2012) Writing SE Treatment 1.03
*Garcia-Sanchez and De Caso (2005) Writing  SE Treatment 051 031
Garcia-Sanchez and Fidalgo-Redondo (2006) Writing  SE SRSD 0.76
SCM 1
Graham, Harris, and Mason (2005) Writing  SE (planning) SRSD 0.2
SRSD+ 0.38
SE (generating) SRSD 0.25
SRSD+ 0.1
Harris, Graham, and Mason (2006) Writing IM SRSD 1.14
SRSD+ 0.35
E SRSD 0.72
SRSD+ 0.25
Miranda, Villaescusa, and Vidal-Abarca (1997) Reading  CA (for effort) Sl 0.63 1.17
AT 086 1.2
Nelson and Manset-Williamson (2006) Reading SE Treatment (EC) -0.46
CA (success) Treatment 0.58
CA (failure) Treatment 1.3
A (positive) Treatment -0.12
A (negative) Treatment -0.45
Page-Voth and Graham (1999) Writing  SE Goals -0.3
Goals+Strategy  -0.07
Rooney (1997) Reading SE Self-Regulation 0.7
MF 0.26
SR+MF 0.36
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Schunk and Cox (1986)

Math

CA

SE

Self-Regulation
MF

SR+MF
Continuous
Discontinuous

0.44
0.25
0.27
0.02
0.91

Note: *Garcia-Sanchez and De Caso (2005) reported multiple other outcomes but did not provide information to calculate ES.

Outcomes: SE=self-efficacy, CA=casual attributions, A=affect, E=Effort, I\V: RCS= reading comprehension strategy, AT=attribution

retraining, SRSD=self-regulated strategy development, SCM=social cognitive model, SRSD+=self-regulated strategy development
plus peer support, Sl=strategy instruction, SR= self-regulation, MF=model feedback, treatment=authors offered no specific name for

the intervention
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Figure 1: Search Protocol
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Hand search was conducted using the following journals: Journal of Special Education, Learning
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Chapter 3: The Effects of a Cognitive Apprenticeship on Transfer of Argumentative
Writing in Middle School Science

The Next Generation Science Standards (NGSS) emphasize student engagement in
scientific practices (National Research Council, 2013), and calls for an emphasis on
argumentation in science classrooms have long existed (Berland and McNeill 2010; Driver et al.
2000; Duschl and Osborne 2002; Osborne et al. 2004). Moreover, practices of construction and
critique are seen as central to scientific practices of explanation and argumentation (Ford, 2008).
Many students struggle however to differentiate raw data vs. data transformed into evidence
(Kuhn, 2010). A major challenge for students is justifying how evidence supports a claim, that is,
the reasoning that integrates scientific principles in the match between the evidence and the
claim (McNeill & Krajcik, 2012). Students also often have difficulty constructing and critiquing
arguments with evidence, often confusing requests for evidence with requests for elaboration of
theory, and sometimes only seeing evidence that fits with their a priori theories (Kuhn, 2010).
Additionally, engaging students in writing integrated with scientific practices presents unique
challenges (e.g., discerning the goals and purposes of writing tasks, learning new organizational
structures and learning specialized linguistic features such as nominalizations and technicality;
Levin et al., 2021).

There are advantages in using writing in science classrooms, nonetheless. Creating
opportunities for students to construct reasoned arguments and causal explanations and support
them with evidence in writing provides a context in which all students can participate, in contrast
to oral discourse, where a few students may dominate the conversation (e.g., De La Paz et al.
2012). Attention to writing is important as many middle school students struggle with basic

literacy skills (Graham et al., 2015), and because writing in academic subject areas can support
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students’ content learning (Bangert-Drowns et al. 2004; Carter et al. 2007). Fortunately, effective
instructional approaches have been used successfully to help learners use evidence to
substantiate scientific claims in writing. One such approach is the cognitive apprenticeship
(described in detail below), which provides supports for learning conceptual knowledge and
disciplinary ways of thinking when writing about science as well as procedures for regulating the
writing process.
Effective Models of Argumentation and Writing Instruction

When supporting argumentative writing, students face unique challenges. Sampson et al.
(20134, 2013Db) explored how to facilitate middle school students’ argumentative writing by
helping teachers provide instructional scaffolds as students participated in a series of science
experiments. These supports included the use of written examples that served as models, teacher
feedback about work quality, and opportunities to revise their writing, all of which have been
found to be effective practices for teaching writing (e.g., Graham et al., 2015). A recent synthesis
by Lee and De La Paz (2021b) confirmed the effectiveness of these practices finding that both
cognitive and linguistic supports are beneficial when students are asked to write in science. This
line of research informs our current approach, which adapts activities and materials from
Argument Driven Inquiry (ADI; Grooms et al., 2016; Sampson et al., 2013a, 2013b) by
introducing a cognitive apprenticeship that provides carefully sequenced instructional routines
for teachers and students and cognitive tools that support student learning.
Cognitive Apprenticeship Approach to Instruction

An effective model for the instruction of argumentative writing is the cognitive
apprenticeship, which makes expert thinking and literacy practices visible to novices (De La Paz

etal., 2017; Levin et al., 2021). A cognitive apprenticeship is both a model for instruction that
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helps teachers to organize lessons and an approach that supports students in understanding the
processes involved in complex learning activities (Brown et al., 1989; De La Paz et al., 2014).
As Brown and colleagues (1989) explain, by using the cognitive apprenticeship teachers can
support higher order thinking and make visible heuristic strategies used by experts.

Work by De La Paz and colleagues has shown this approach to be successful in teaching
disciplinary forms of writing in history (see Wissinger & De La Paz, 2020 for a review). In a
series of studies focused on historical reading and writing, De La Paz and others (2014, 2017)
teachers worked with students to articulate historical reading, thinking, and writing practices in
the context of each investigation. In this work, the authors created inquiry lessons that gave
students multiple, developmentally appropriate opportunities to practice historical reading,
reasoning and writing. Teachers moved through several stages of instruction, helping students set
learning goals and develop metacognitive strategies. Teachers taught historical reading and
writing heuristics and modeled them by thinking aloud (Collins, et al, 1991), then gradually
released responsibility to students who applied the heuristics with reduced scaffolding.
Scaffolding included tools for students to use while reading, planning, and writing, and tools for
teachers to monitor students’ progress (Monte-Sano et al., 2014).

The authors found that with these supports students could better analyze evidence,
acknowledge other perspectives, contextualize, and write substantive historical arguments (effect
sizes = .45 on students’ argumentative writing, .32 on their writing quality, and .60 on the degree
to which papers were elaborated) which translates roughly to a 17% gain in argumentative
writing, a 13% gain in writing quality, and a 23% increase in elaboration (De La Paz et al.,
2017). More recently similar results have been shown in science. Lee and De La Paz (2021a)

effectively used the cognitive apprenticeship with embedded cognitive and linguistic scaffolds to
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support six struggling students. After instruction, students produced longer and higher quality
explanations for scientific phenomenon.
Student Transfer of Knowledge

The current study addresses a gap in the literature on cognitive apprenticeships. Prior
studies in history and science (De La Paz et al., 2017 , Lee & De La Paz 20214, Levin et al.,
2021) use near transfer measures (i.e., experimenter designed posttests). In contrast, the purpose
of the current study is to demonstrate the effects of this instructional approach on far transfer
tasks. We use Mestre’s (2003) definition of transfer as the ability to apply knowledge or
procedures learned in one context to a new, different context. Kober, (2015) further distinguished
between near and far transfer. Near transfer is the demonstration of learning from the initial
learning setting to one that is highly congruent, while far transfer refers to the application of
learning to a distinctly different setting. While space limitations preclude further description of
these constructs, interested readers may refer to Barnett and Ceci (2002) for additional
information.

Content Focused Explanations of Transfer. The majority of research on transfer
focuses on content that learners are expected to transfer (Mestre, 2003; Reeves & Weisberg,
1994; Schwartz & Nasir, 2003). Researchers contend that students are more likely to apply what
they have learned from one setting to another if they have formed a content-based representation
or a sufficiently complex schema that can be generalized (Chi & VahLehn, 2012; Engle et al.,
2012). Early research on content transfer observed how inducing generalizations using surface
similarities and cues could promote transfer (Gick & Holyoak, 1983). Subsequent research has
focused on providing substantive content expecting that elaborated information would help

learners to create expansive schemas that learners could more easily transfer (Gentner et al.,
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2017; Reeves & Weisberg, 1994; Rittle-Johnson & Star, 2007). The most fundamental
prerequisites for transfer are (a) initial learning that is sufficiently deep, strong, and lasting, (b)
that teachers use multiple examples and nonexamples of transferable ideas, and (c) that teachers
provide specific content-based cues that evoke transfer between analogous and non-analogous
settings (Anolli et al., 2001; Bransford et al., 1999; Chang, 2006). From a conceptual
perspective, the extent to which initial learning is deep, sufficient, and lasting and the extent that
content cues are embedded should dictate the degree that learning, and transfer occur.

Context-Focused Explanations of Transfer. In contrast, research that focuses on
contextual factors that promote learning transfer is less well represented in the field. Barnett and
Ceci (2002) and Thorndike (2009) suggest that the context by which content learning occurs is
important to consider. They theorize that students store contextual features in memory along with
content suggesting that contextual similarities can prime or cue recall of the associated content.
In addition to structural similarities, Engle (2006, 2011) asserted when students engage together
meaningfully, the social interactions can also act as important cueing mechanisms. As such,
discussions may facilitate students’ understanding that a scientific principle that can then be
generalized to other settings. Further, because transfer can be difficult to achieve, it is important
to build in redundancies during instruction to ensure students recognize similarities between
divergent settings (Englert, 2006). Thus, the degree to which contextual and social cues are
embedded in learning affect far transfer (Barnett & Ceci. 2002).
The Cognitive Apprenticeship and Student Transfer

In the current study we explore how near and far transfer occurs when students write
arguments in middle school science classes. We anticipate that specific components of our

cognitive apprenticeship will promote the application of skills to far transfer contexts as several
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instructional elements mediate learning. First, we developed four investigations providing
students with multiple opportunities to explore scientific phenomena. Although topics varied,
each retained important contextual features such as procedural steps for collecting and analyzing
data. Second, explicit instruction on scientific thinking and the use of cognitive tools (Brown et
al., 1989) are two important instructional elements. The teacher introduces scientific thinking,
writing skills, and discussion skills through explicit instruction and gradually releases scaffolds
to promote complex mental representations of critical information and procedures. The same
lesson structure and materials helped students attend to critical content cues such as the presence
of independent and dependent variables in experimentation.

Finally, our approach builds in purposeful social interactions that can act similarly as
contextual cues to be transferred to novel contexts (Levin et al., 2021) by emphasizing the role of
small and whole group discussion. These discussions provide opportunities to engage in multiple
social interactions and gives students the chance to grapple with contrasting views to construct
more complex understandings of scientific concepts.

Purpose

The purpose of this study was to gain data on the effectiveness of a cognitive
apprenticeship to support academically and culturally diverse middle school students to compose
written scientific arguments. This study also explores whether cognitive apprenticeships are
effective in supporting student transfer. We evaluate transfer of knowledge by comparing how
students are able to construct arguments from an initial learning context to a novel context.
Moreover, we compared outcomes to a nonequivalent comparison group that did not take part in
the intervention, to strengthen our research design. We ask several research questions to explore

the relationship between the instructional intervention and student outcomes. Our questions are:
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1. Do students demonstrate improved claims, evidence, and reasoning (CER) on a near
transfer outcome of scientific argumentative writing?
2. Do students demonstrate improved claims, evidence, and reasoning (CER) on a far
transfer outcome of scientific argumentative writing?
3. Do students show improved written argumentation outcomes when compared to a
nonequivalent comparison group?
Methods
Research Design
We used a quasi-experimental pretest-posttest design, including a non-randomized, non-
equivalent, business-as-usual (BAU) comparison group (Figure 1). The comparison condition
occurred in the first year and the intervention occurred in the second year as the teacher’s
students served as a comparison for a different project with the same outcome measures initially.
In the second year, the same teacher provided 12 days of instruction over the six months for the
treatment condition.
Participants
Students in eighth grade science classes participated in this study, which was conducted
at the same school in the Mid-Atlantic. We were able to gather pre and posttest data 110 students
(38 students in the comparison and 72 students in the treatment condition). See Table 1 for
demographic information. The school reported that 89% of students received free or reduced
lunch. One teacher with seven years of experience teaching science taught eight 8™ grade classes
across two different years.

Investigations Overview
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We chose four topics that aligned with the teacher’s curriculum. We designed each
investigation to take three 90 minute periods. Lessons drew materials from work by Sampson
and colleagues (2013a, b) and were modeled after previous work conducted by Levin et al.
(2021) which used the following structure.

1. Day 1: Students’ design and execute an experiment that is meant to address the
central question of the inquiry. Students collect and grapple with evidence to
construct an initial claim, justified it with scientific principles, a Claims, Evidence,
and Reasoning (CER) essay.

2. Day 2: Students begin in small group discussion to construct their first CER to
address the central inquiry. The teacher structures an “argumentative discussion” in
which students can share and critique CER using discussion supports such as adapted
graphic organizers and prompts.

3. Day 3: Students either revise their initial CER or rewrite the CER based on
information gathered during discussions.

During each of the four investigations the teacher first modeled, then supported new
skills. In Investigation 1 students explored climate change and answered the question, “How do
cloud cover and carbon dioxide concentration in the atmosphere affect the surface temperature of
the Earth?”” The teacher prepared students for learning by introducing the guiding question and
providing students with background information to inform the construction of the argument.
Readings and background information focused on helping students understand the underlying
mechanism to help students build schemas for understanding the scientific phenomenon. The
goal of this investigation was to model key skills for experimentation, discussion, and

argumentative writing as well as the use of scaffolds to support scientific thinking.
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During the second investigation, students examined electromagnetism and investigated
how the strength of an electromagnet was affected by the number of turns of wire in a coil. Our
goal was to guide students in using newly introduced skills and scaffolds needed to think
scientifically and produce a scientific argument. The teacher modeled how to (a) determine what
the central question was asking, (b) understand relevant information in the background reading,
(c) conduct the experiment, and (d) collect data. The teacher modeled how to engage in
productive discussion in small groups and led “argumentative discussions” in whole group, in
which students critiqued and revised their initial CERs. These small and whole group discussions
were further facilitated by prompts that encouraged students to consider their understanding of
the central questions, analyze how they had collected data, and compare the conclusions they had
drawn from that data. The teacher also introduced a simplified rubric and modeled judging
evidence as a support to help students better evaluate their own initial CERs.

During the third and final investigation students took more responsibility for the major
aspects of the investigations. In the third, students explored food chains and considered factors
that affected the size of the wolf population in NetLogo’s “sheep-wolves-grass” simulation, and
in the fourth they examined kinetic energy, considering how mass and velocity influenced kinetic
energy. Both investigations shared the similar goal of reducing supports and moving students
toward independent use of acquired scientific thinking and argumentative writing skills. The
teacher gave students more responsibility for small and whole class argumentative discussion
(although he still led discussion for struggling learners in two classes).

Between the third and fourth investigations, the teacher taught a writing lesson. Students
learned how to use a simplified version of a rubric designed by McNeil and Krajcik (2012) to

grade CER for sample essays as well as their own work. The goal was to improve students’ self-
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evaluation and revision skills. In the last investigation, students conducted their science
experiment with greater independence. They still worked in small groups to conduct the
investigations collaboratively, but students completed CER evaluations and revisions
independently. The teacher no longer provided supports and students worked without scaffolds.
Comparison Condition

We did not observe students in the comparison condition, however we did question the
teacher as to the forms of instruction he used in the previous year. Though the teacher did not use
a cognitive apprenticeship model in the comparison condition, he did describe effective forms of
instruction. These included the use of scientific inquiries, experiments, student discussions, and
writing. He covered the same topics in the comparison condition as in the treatment condition.
Professional Development

We designed professional development (PD) for the single participating teacher,
implementing it the same way that we would have if working with several teachers. We
introduced lessons and materials from each investigation, emphasizing specific features such as
modeling, practice, feedback, and reflection. We discussed how he planned to implement these
skills and gave him opportunities to practice key teaching elements with feedback. This approach
enabled him to reflect on and share his understandings on what scientific thinking and writing
meant for his culturally, linguistically, and academically diverse learners.

PD entailed both formal PD opportunities as well as continued coaching. All three
authors met with the teacher before each investigation and introduced new content as well as
new skills. The first author then visited the classroom multiple times during the implementation
of each investigation to support the teacher and observe practice. At least once a week during the

implementation of each investigation, the first author would meet with the teacher to discuss
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instructional decisions and aid the teacher in addressing any problems. Both the formal PD and
coaching were highly specialized to meet the needs of the specific teacher and his classroom.
Implementation Fidelity

Fidelity was measured as both a checklist of critical lesson components and a general
measure of the quality of instruction. Of the 63 lessons across the four class treatment periods,
30% of lessons (n=19) were randomly chosen for evaluation. The first author developed a list of
critical components inherent to each of the investigations and the cognitive apprenticeship
model. The first author reviewed audio and identified if the teacher adhered to these critical
components within each lesson. The teacher implemented lessons with 90% fidelity meaning that
the teacher adhered to 90% of these critical components across the 19 lessons. The first author
also created a quality scale rating the teacher’s implementation of each of the critical components
on a scale from one to four. A rating of one meant that the component was present but
ineffectively implemented and a rating of four meant that the component was present and
implemented with high effectiveness. The teacher demonstrated consistently high-quality
instruction with an average rating of 3.8 out of 4 for the reviewed lessons. We did not observe in
the comparison condition, but the teacher reported that he used traditional lecture-based
instruction.
Data Collection and Analysis

Overview of Writing Measures. We administered a standardized writing test to assess
students” initial writing ability for both comparison (Y1) and treatment (Y2) conditions. We
collected written responses to the fourth investigation’s central question to assess near transfer
for the treatment group (Y2) only. Students completed a far transfer scientific reasoning task at

the beginning and end of the academic year, for both comparison (Y1) and treatment (Y2), Our
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design dictated that we compare near and far transfer outcomes within the treatment group (Y2).
In order to gain more confidence in our results, we then compared far transfer outcomes of the
comparison group to those of the treatment group.

Test of Written Language (TOWL 4t Edition). The TOWL is a norm-referenced,
comprehensive test of written expression. Students compose a story based on a picture prompt.
We analyzed two subtests, one for grammar (subtest 6) and one for quality (subtest 7). The first
author scored all assessments. A second rater, unfamiliar with the project was trained and scored
30% of the sample (randomly selected), and Cronbach’s alpha was calculated to measure
agreement. A Cronbach’s alpha of 0.98 was achieved across the two subtests.

Analysis of Near Transfer (Kinetic Energy Task). Students in the intervention
condition constructed an argument by providing a claim to answer the central question, evidence
to support the claim, and reasoning to connect the evidence to the claim and other pertinent
scientific information. They then participated in two rounds of discussion, first in small groups
and then in a whole group. Students revised their first CER after both discussions. We measured
growth by comparing students’ first to their second CER using a rubric adapted from McNeil and
Krajcik (2012), calculating total scores by adding scores for C, E, and R together making six the
maximum value. This outcome was considered a near transfer outcome because students were
applying skills developed during the investigations to an outcome directly designed to reflect the
skills being taught. The setting was familiar, and the outcome repeated throughout the
investigations. The first author assessed all students’ initial CER and revised CER. A second
rater, unfamiliar with the project was trained and assessed 30% of assessments to ensure

reliability. A Cronbach’s alpha of 0.91 was calculated for initial CER and 0.96 for revised CER.
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Analysis of Far Transfer (Purple Loosestrife Task). Students constructed arguments
using a hypothetical teacher’s observations about a change in marsh conditions as data, based on
an interview protocol developed by Hogan and Maglienti (2001). We considered students’
arguments about purple loosestrife to be a far transfer task for two reasons. First, it was given to
students after completing the four investigations, thus representing a change in time, since we
compared students’ responses to their arguments that were written at the beginning of the school
year. Second, the purple loosestrife task represented a change in the functional academic setting.
The far transfer task was different from the learning setting in two important ways. First, the
scenario was presented as a narrative explanation rather than a central question. Students needed
to recognize that argumentation was the correct approach to the far transfer task. Second, data
were presented as a series of observations rather than experimental data. Students needed to
recognize that the observations were a form of data and translate this data into workable
evidence. The same rubric was used for evaluating students’ responses, and the same procedure
was used to determine reliability. A Cronbach’s alpha of 0.82 was calculated for pretest CER and
0.88 for posttest CER.

We first analyzed near and far transfer within the treatment group. We assessed growth
on the Kinetic Energy task using dependent t-tests to compare initial CER to revised CER.
Similarly, we used dependent t-tests to compare pretest scores on the Purple Loosestrife task to
posttest scores within the treatment condition. Second, we analyzed far transfer outcomes
comparing growth between the treatment and comparison groups by using a multilevel approach.
In so doing, we first addressed baseline equivalence between the treatment and comparison
groups by testing demographic factors as well as pretest indicators of student ability such as the

TOWL. We assessed the experimental effects controlling for confounding student-level
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variables. We determined variables for consideration through the baseline equivalency testing,
which revealed Hispanic status, student pretest writing ability (as measure by the TOWL), and
student pretest argumentation scores to be inequivalent at baseline and important covariates. We
also included two other demographic variables of interest, gender, and special education status.
The coefficient of interest is the indicator of the treatment cohort at Level 2.

Level 1: Posttest;; = By jpretest;; + B,jgender;; + Psjspecial ed;j + Byjhispanic;; +
ﬁszOWL6ij + ,86]-T0WL7l-j + ey

Level 2: Posttesty; = Yoo + Yo1TTeatment; + o

The final combined model was used to examine the total argumentation scores as well as
each of the components of CER. Finally, we examined the heterogeneity of treatment effects by
adding interaction terms into the model.

Results
Research Question 1: Do students demonstrate improved claims, evidence, and reasoning
(CER) on near transfer outcomes of scientific argumentative writing?

Dependent t-tests indicate that students produced better CER after class discussions and
written revisions. The results reported in Table 2 indicate that the cognitive apprenticeship had
significant effects on student ability to construct arguments (ES=1.08). The intervention had a
small effect on the ability to construct a claim (ES=0.21), a small to moderate effect on using
evidence (ES=0.34), and a moderate to large effect on providing reasoning (ES=0.67). These
findings demonstrate that the entire class of students benefited from the small and whole class
discussions, not simply the relatively small subset of students who participated orally.
Research Question 2: Do students demonstrate improved claims, evidence, and reasoning

(CER) on a far transfer outcome of scientific argumentative writing?
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To answer this question, we first analyzed growth within the treatment condition, to see if
improved learning was evident from the beginning to end of an academic year. Dependent t-tests
reveal that students in the treatment group made significant pretest to posttest growth on the
Purple Loosestrife task (see Table 3) with moderate to large significant effects on students’
overall ability to produce argumentative writing (ES=0.67), small effects on ability to construct a
claim (ES=0.37), and moderate to large effects on both ability to use evidence (ES=0.71) and
provide reasoning (ES=0.63). Therefore, students were able to apply what they had learned from
the four scientific investigations to a different task given at the end of the year.

Research Question 3: Do students show improved written argumentation outcomes when
compared to a nonequivalent comparison group?

We assessed pretest equivalence between students in the comparison group to students in
the intervention group. Table 4 gives summaries for these measures. We found insignificant
differences associated with student learning characteristics related to control variables of gender,
special education status, and Hispanic status. Conversely, we found that the comparison group
showed statistically stronger pretest writing ability on the TOWL. Additionally, we found that
the comparison group also scored statistically higher for student pretest argumentation ability;
therefore, we took these differences into account statistically when analyzing learning gains.

Next, we examined the variability between sections on posttest. To do this, I first fit an
unconditional model ( ) that had no predictive variables to condition the estimate. Using

this model, | found the estimates of covariate parameters for my outcome measure. Using these

2
estimates | calculated the ICC using the following formula ICC:UZZ‘B(I2 . The intraclass
B w

correlation (ICC) for total argumentation scores was more than 23.6%. Because considerable

variability was explained at the class level, we developed a multilevel model to explore
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variability within and between sections. We fit the model, controlling for variables found to be
inequivalent at baseline and variables of interest at Level 1. Condition (treatment v comparison)
was the Level 2 indicator of learning outcomes.

The reference group in the model is a non-Hispanic male who did not receive the
treatment and who did not have an IEP. The results in Table 6 demonstrate that the treatment had
a large positive (ES=1.95) and statistically significant effect on total argumentation. There was a
small to moderate, negative though statistically insignificant effect on student ability to construct
a claim (ES=-0.31). Conversely, there was also a large, statistically significant, positive effect
on students’ ability to use evidence (ES=0.93), and a moderate to large, statistically significant,
positive effect on their ability to provide reasoning (ES=0.57). These results represent positive
effects for students in the treatment group, as compared to students who did not receive treatment
after controlling for gender, Hispanic status, special education status, pretest writing ability, and
measures of pretest argumentation ability.

Finally, we examined whether the intervention had differential effects for students in the
treatment group depending on demographic factors, writing proficiency, or pretest argumentation
skills. We ran models exploring cross-level interactions between Hispanic status, special
education status, gender, TOWL 6 scores, TOWL 7 scores, pretest scores, and treatment
condition. Results show that there is no evidence of differential effects of the treatment on any of
the covariates of interests (p>0.5). This indicates that all students benefitted equally from the
intervention, regardless of background.

Discussion
Previous research has shown the benefits of supporting argumentation and writing

through a cognitive apprenticeship model for students in middle and high school in science and
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history (De La Paz et al., 2017; Lee & De La Paz, 20214a; Levin et al., 2021). To our knowledge,
this study is unique by theorizing how specific elements in cognitive apprenticeships promote
transfer. We examined students’ initial argumentative writing skills, and further determined
whether our approach supported learning transfer to a novel science task. We were not surprised
at our findings, however, as our approach allowed us to deepen the content of learning tasks, and
we built in meaningful context cues to facilitate transfer. To elaborate, the teacher introduced
important scientific thinking, writing, and discussion skills through explicit instruction and
purposeful release of scaffolds helping students to build sufficient mental representation of
highly complex skills. We employed similar lesson structures, tools, and materials with multiple
examples to build mastery over time and evoke transferable ideas (e.g., the importance in using
scientific principles when linking evidence to claims). Over the course of the four investigations,
we retained key procedures as contextual cues and used discussions to help students to deepen
their understanding of scientific ideas.

Our first set of results establish that the cognitive apprenticeship helped students to
develop skills needed to make meaningful revisions to their CER. These findings are consistent
with those reported in studies in which researchers provide explicit strategy instruction and
scaffold learning to improve writing outcomes (De La Paz et al., 2017; Lee & De La Paz, 20213;
Levin et al., 2021) and may be explained in part by instructional differences between treatment
and comparison conditions. The teacher reported the use of traditional lecture based forms of
instruction in the comparison condition making it likely that students benefited in the treatment
condition from the authentic scientific experiments, the extensive use of discussion, and

dedicated structural supports.
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Unique to our cognitive apprenticeship was the particular emphasis on discussion. This
greater emphasis may have contributed to the particularly large effect size for the near transfer
outcome (ES>1). By modeling small group interactions and supporting argumentative
discussions, the teacher facilitated student engagement in meaningful disciplinary interactions
(Felton et al., 2019). Additional scaffolding prompted students to consider critical disciplinary
aspects such as comprehension of the central question, collection and analysis of data, and
evaluation of conclusions. The discussion with scaffolds helped students to engage in
disciplinary discussion and build more complex understandings of the content, methods, and
reasoning needed for making meaningful revisions to their CER.

It is also worth noting that the effectiveness of discussion may be contingent on the
strength of a given teacher’s implementation. Felton et al., (in review) provide deep analysis of
the discussion component of our current cognitive apprenticeship. In our analyses we found that
the participating teacher shifted between “dialogic stances™ as a way to support student thinking.
At times he took a guiding stance for directing student thinking, a facilitating stance for
prompting peer dialogue, and finally a coaching stance for ceding dialogue to students. The
teacher juggled these different stances to help different groups of students develop a deep and
complex comprehension of critical scientific thinking skills. This veteran teacher was responsive
to the needs of his students during whole class discussions.

The results for our remaining research questions indicate that students who participated in
the study were able to transfer skills to a markedly different task, and that gains observed in the
treatment condition are evident when compared to students in a comparison condition. These
results represent a more significant contribution. Previous research resulted in learning outcomes

that closely reflected the context of the intervention (De La Paz et al., 2017, Lee & De La Paz,
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2021a). In contrast, our current research conceptualizes the mechanisms in our cognitive
apprenticeship that contribute to the successful transfer of skills, and outcome data that shows
improved learning on a measure that is significantly different from the context of the
intervention.

Our research confirms that a cognitive apprenticeship can produce positive outcomes on
measures of far transfer. It facilitates learning by supporting the mechanisms that make transfer
of skills possible. Transfer can happen through both physical content and social context (Barnett
& Ceci, 2002; Chi & VahLehn, 2012; Engle, 2011). Students build complex mental
representations of content that can be generalized to separate contexts (Chi & VahLehn, 2012).
Additionally, students can learn to recognize physical and social cues that are consistent between
two contexts (Barnett & Ceci, 2002; Engle, 2011). Our cognitive apprenticeship supports these
mechanisms of transfer through explicit instruction and gradual release of scaffolds, consistent
methods and supports, and the use of class discussion. While the field has long known that
cognitive apprenticeships are multi-component interventions, in this study we attempted to
collect data that could explain why our model promoted both initial learning and transfer.
Limitations

The current study had some limitations. First, because of difficulty recruiting science
teachers interested in writing instruction, we were not able to use a comparison group at the same
time the intervention occurred, and we had to use data from the same teacher across two years.
Second, due to time constraints we were not able to conduct a maintenance probe with students
in the intervention group, which would have provided us valuable information on transfer over
time, in addition to the data that we collected on transfer of learning.

Future Directions
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The current study extends research on the use of the cognitive apprenticeship in science
however, further research is needed to fully establish how individual instructional elements cause
students to develop more advanced argumentative writing skills. This line of research would
benefit from an expansion of scope addressing different grades and scientific disciplines.
However, our results provide initial data that this model is effective for supporting the

meaningful transfer of needed skills to novel scientific settings.
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Tables

Table 1: Student Demographic Information

Full Sample (N=110)  Control Condition (N=38)  Treatment Condition (N=72)

Variable Mean SD Mean SD Mean SD
Hispanic Status 79% 61% 89%

Special Ed 29% 21% 33%

Gender 43% 47% 42%

TOWLG6 15.35 4.8 17.15 5.26 14.4 4.31
TOWLY7 8.45 3.23 9.97 2.59 7.642 3.28
Pretest Total 0.82 1 1.34 1.15 0.54 0.8
Pretest Claim 0.57 0.63 0.84 0.64 0.43 0.62
Pretest Evidence 0.17 0.4 0.29 0.52 0.11 0.32

Pretest Reasoning  0.07 0.26 0.21 0.41 0 0




Table 2: Near Transfer (Kinetic Energy) Outcomes

Initial CER Revised CER
Outcome Mean SD Mean SD DF t-score  p-value ES
CER Total 0.15 0.36 1.54 1.79 80 3.17 <0.003** 1.08
Claim 051 0.69 0.66 0.73 92 1.48 0.142 0.21
Evidence 022 051 0.43 0.69 90 2.88 0.006* 0.34
Reasoning 0.18 0.44 0.61 0.79 96 4.46 <0.001**  0.67
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Table 3: Far Transfer (Purple Loosestrife) Outcomes

Pretest Posttest
Outcome  Mean SD Mean SD DF t-score  p-value ES
CER 0.67
Total 0.54 0.8 1.39 1.61 142 4.74 <0.001***
Claim 0.43 0.62 0.67 0.67 142 3.03 0.034* 0.37
Evidence 0.11 0.32 0.49 0.69 142 4.19 <0.001*** 0.71
Reasoning 0 0 0.24 0.54 142 3.69 <0.001*** 0.63
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Table 4: Baseline Equivalence

Control Treatment
Variable Mean SD Mean SD DF t-score p-value
Hispanic Status 0.61 05 0.89 0.32 108 3.7 <0.001***
Special Ed 021 041 0.33 0.47 108 1.35 0.18
Gender 047 051 0.42 0.5 108 0.56 0.57
TOWL6 17.15 5.26 14.4 4.31 108 2.95 0.004***
TOWL7 9.97 259 7.642 3.28 108 3.8 <0.001***
Pretest Total 1.34 115 0.54 0.8 108 4.27 <0.001***
Pretest Claim 084 0.64 0.43 0.62 108 3.27 0.002**
Pretest Evidence 029 052 0.11 0.32 108 2.25 0.03*
Pretest Reasoning 021 041 0 0 108 4.34 <0.001***
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Table 5: Unconditional Model

95% Confidence Interval
Parameter Estimate Std. Error df t Significance Lower Upper
Bound Bound

Intercept 1.42 0.165 8.28 8.59 <0.001 1.04 1.79




Table 6: Treatment Control Comparison

Total Claim Evidence Reasoning
Variable RC SE RC SE RC SE RC SE
Intercept -0.602 0.574 0.245 0.26 -0.511 0.257 -0.242 0.205
Cohort 0.676* 0.303 -0.145 0.133 0.402** 0.129 0.261* 0.11
Hispanic 0.195 0.322 0.111 0.145 0.073 0.144 0.054 0.116
Special Ed -0.031 0.286 -0.067 0.129 0.051 0.13 -0.083 0.102
Gender -0.426 0.25 -0.1 0.113 -0.143 0.112 -0.128 0.089
TOWLG -0.021 0.044 0.017 0.02 -0.003 -0.02 -0.015 0.016
TOWLY 0.171** 0.063 0.011 0.028 0.078** 0.028 0.061** 0.11
Pretest Total CER 0.621*** 0.142
Pretest Claim 0.477***  0.092
Pretest Evidence 0.229 0.144
Pretest Reasoning 0.443* 0.19
Goodness of Fit
-2 Log Likelihood 360.76 186.48 186.07 135.76
Treatment ES 1.95 -0.31 0.93 0.57
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Figures

Figure 1: Experimental Design

Time Delayed Non-Equivalent Pretest Posttest Control Group Design

Condition Pretest Intervention Posttest Pretest Intervention Posttest
Control 01 02
Treatment 03 X 04
>
Year 1 Year 2

Note: O1: Control pretest, 02, Control posttest, O3: treatment pretest, X: intervention, O4: treatment posttest
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Chapter 4: Implementation of a Historical Literacy Curriculum: Teacher Fidelity,
Adaptations, and Practice

History education often receives less emphasis in schools than does reading and
mathematics. A 2006 survey from the Center on Education Policy found that the average school
only devoted 178 minutes per week to history compared to 612 minutes for reading and 457
minutes for mathematics (Center on Education Policy, 2007). Recent policy initiatives articulate
the critical authentic skills that students can acquire through history education. The C3
framework is the most recent attempt to outline these skills and provide a meaningful guide to
educators (CCSSO, 2010; NCSS, 2013).

C3 Framework and Best Practices

The C3 framework conceptualizes history and social studies as composed of four
dimensions. The second and third dimensions focus specifically on historical literacy tools and
strategies, and concepts related to evaluating evidence needed to argue during inquiries (NCSS,
2013). As outlined by the C3 framework, teaching historical literacy is vitally important.
(CCSSO0, 2010; NCSS, 2013).

Historical Literacy. Historical literacy is not simply using domain general literacy skills
in a history classroom. Instead, historical literacy entails specific ways of thinking, reading, and
writing that are integral to the production and communication of information within a historical
setting (Monte-Sano, 2008). Each discipline has specific skills, tools, and ways of thinking that
are unique and independent for that environment (Shanahan & Shanahan, 2008, 2012). Thus,
within history, a historian reads and interprets text much differently than a mathematician or

physicist. Students do not naturally demonstrate these discipline specific skills; however, they do
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have the capability to develop these skills given time and proper instruction (Nokes, 2010;
Wineburg, 1991).

Historical literacy is a concept that has been explored meaningfully for the past four
decades. Various definitions all agree that critical to historical literacy is the use of a variety of
primary sources to research and analyze accounts to construct interpretations of historical events
(Seixas, 2006; Wineburg and Wilson, 1991; Holt, 1990; Booth, 1983). In the 1990s, researchers
began to observe how students worked with primary and secondary sources. Students were able
to use multiple sources and showed the ability to construct basic historical understandings
(Seixas 1998, 1993; VanSledright & Kelly, 1998). Unfortunately, researchers also found that
many teachers only used primary and secondary documents as a means of supporting a narrative
version of history, often presented in textbooks, rather than allowing students to form their own
interpretations (Stahl, 1996).

Wineburg (1991) examined the difference between students and historians by comparing
eight high school AP students to eight historians. He had participants read a series of
revolutionary war era texts and complete think-aloud activities. Wineburg (1991) found that
while historians focused on the skills of contextualizing, corroborating, and sourcing to analyze
the documents, students were likely to treat the sources as credible and factual retellings.
Students did not attend to discrepancies between the sources and made little effort to critique the
author or the author’s purpose. More recent research has focused more specifically on students’
abilities to read, think, and write like a historian. Students as young as nine, seem to be capable
of grappling with multiple texts and develop historical interpretations (Afflerbach &
VanSledright, 2001; De La Paz et al., 2021; VanSledright, 2010; VanSledright, et al., 2006;

Wissinger et al., 2017).
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With proper instruction students can grapple with sources and use skills such as sourcing,
contextualizing, and corroborating to draw meaning and make judgments that can be translated
into effective arguments (De La Paz et al., 2014; Monte-Sano, 2008; Reisman, 2009). For
example, when reading a primary source on the U.S backed coup in Guatemala, students are able
to consider who created the source and what were the creator’s motivations. Additionally,
students can place the source within its greater historical context and compare the source against
other sources written about the topic. By using these strategies, the students can comprehend the
source through a historical thinking lens and recreate the way that experts in the field interact
with texts (Nokes & De La Paz, 2018). Students use this type of analysis to create their own
interpretation of a historical event.

Learning historical literacy skills in the classroom is, however, particularly challenging.
Students must acquire both domain general skills in reading and writing while also developing
history specific strategies and tools that experts use in the field (LaDuke et al., 2016; Moje,
2008). Though historical literacy is functionally different than domain general literacy, it still
requires that students develop general skills such as reading comprehension and vocabulary
development (McConachie, 2010: Vacca et al., 2014).

Instruction in Historical Literacy

To combat these difficulties and support students in developing historical literacy skills,
researchers have identified several effective forms of instruction. One such form that is
particularly effective is inquiry based instruction.

Inquiry Based Instruction in History. Inquiry based instruction is defined as an active
approach that is student centered and revolves around questioning, critical thinking, and problem

solving (Savery, 2006). Students address a central question and teachers work to guide students
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and provide effective scaffolding to build knowledge. Inquiry instruction does not ignore
content; instead, it helps to contextualize content and adds an authentic purpose to the learning (
Reisman, 2012; Saye, 2013).

Multiple studies have confirmed the effectiveness of inquiry instruction in history
education (e.g., Parker et al., 2011; Reisman, 2012). Parker et al. (2011) observed the
implementation of an inquiry learning intervention in AP US Government and Political classes.
The study found that students in the AP class using the intervention scored higher on the end of
the year AP exams than students who took the same class using a traditional lecture-based
format. The treatment classroom scored an average of 3.46 out of 5 while the other two
classrooms scored an average of 2.58 and 2.40 respectively.

In another example, Reisman (2012) conducted a study involving inquiry and documents-
based curriculum with eleventh grade students in urban public schools. She trained teachers
using the Reading Like a Historian (RLH) US History curriculum from the Stanford History
Education Group (SHEG). The RLH curriculum frames lessons around a central historical
question and consists of three main parts: a background information portion; a document analysis
portion in which students practice and apply historical skills like sourcing, contextualizing, close
reading, and corroboration; and finally, a discussion portion in which students cooperatively
consider using documents as evidence. Students in the RLH condition recorded significantly
higher factual knowledge as well as stronger historical reading, thinking, and writing skills.

Inquiry instruction can even be used to support struggling learners. De La Paz and
Wissinger (2017) demonstrated that students with or at risk of LD could be taught to address a
historical controversy by writing argumentative essays. The authors helped students to develop

background knowledge, discuss the historical controversy, and write argumentative essays. The
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discussions focused on two schemas, argument from an expert opinion and argument from
consequences, each of which was supported by a series of critical questions to guide the
discussion. Those students in the experimental condition demonstrated better historical
knowledge, wrote essays that were more persuasive, and showed more sophisticated historical
thinking skills than students in the control condition.

De La Paz and colleagues (2014, 2017) identified the cognitive apprenticeship model as a
particularly promising model for instruction in historical literacy. The cognitive apprenticeship
model incorporates explicit instruction as well as introduces and then gradually releases scaffolds
allowing students to master new and complex skills (Brown et al., 1989; Collins et al., 1991).
Using this framework, experts begin by modeling complex thinking processes and gradually
shifting responsibility of task completion to students. In this expansive investigation, the authors
used this instructional model to teach 1,029 ethnically and culturally diverse 8" grade students to
think historically and write argumentative essays. The authors created six inquiry lessons that
used explicit instruction and gradual reduction of scaffolds to reinforce historical thinking,
general and historical literacy skills, and even metacognitive and self-regulatory skills. These
supports helped students to develop important historical thinking skills such as perspective
taking, contextualizing, sourcing, and corroborating. Students who received the intervention
wrote essays that were more persuasive, higher quality, and more elaborate (effect sizes = .45 on
students’ argumentative writing, .32 on their writing quality, and .60 on the degree to which
papers were elaborated). The current qualitative study is part of a larger implementation study
that used a similar cognitive apprenticeship developed by De La Paz to meet the demands of
students in high school.

Realities of Classroom Practice
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Although there is meaningful evidence that supports the teaching of historical literacy in
the classroom, researchers have found that when teachers use primary sources, they often do not
expressly teach historic literacy skills. Barton (2005), Seixas (1998,) and Wineburg (2006) all
found that when teachers used primary sources they often did not do so effectively. Teachers
frequently present primary sources as inherently reliable rather than having students analyzing
the documents for reliability. Stahl (1996) found that students often ignored contradictions in
primary sources and did not consider sources within the proper context.

Though many teachers claim that they use inquiry instruction and state a desire to employ
student centered teaching, researchers have found that teachers do not use these strategies as
often as they report. In a recent largescale teacher survey of just under 3,000 teachers, most
(80%) reported using student centered approaches as their most common instructional method.
Additionally, 88% of teachers reported using primary documents at least once a week (Fitchett &
Vanfossen, 2013). This is in direct contrast to several student surveys in which students reported
that the majority of instruction in their US History course remained teacher centered (Leming et
al. 200; Russell & Waters, 2010). Students reported that the most common teacher method was
lecturing and worksheet completion, and that readings often consisted of memorizing facts and
responding to multiple choice or short answer questions. This contrast may be explained by
teachers’ overarching desires being tempered by difficult barriers to implementing inquiry-based
literacy instruction.

Researchers have identified a number of reasons why teachers may not use inquiry and
historical literacy instruction. First, there is some reluctance to teaching historical literacy as
history teachers may fear that they are being turned into English teachers and that teaching

reading and writing is watering down the history curriculum (Lee & Swan, 2013). Second,
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teachers often feel external pressure to get through the entirety of the school curriculum.
Teachers often feel that provided curriculums are far too extensive and that it is their primary job
to provide details and facts that students may need for required exams (Thacker et al., 2016).
Third, teachers report that creating inquiry and historical literacy lessons is too time consuming
and that they do not have access to the resources necessary to effectively plan and implement
instruction (Leming, et al., 2009; Levesque, 2009; Wineburg, 2001). Fourth, many teachers
avoid teaching historical literacy because they do not have the pedagogical skills needed and do
not feel prepared to support students (Rangland, 2007). When teachers do not feel prepared to
teach inquiry and historical literacy, they often fall back on what Shulman (2005) refers to as
“signature pedagogies” which include lecturing, using textbooks, and using other teacher
centered approaches (Bain, 2006; Kiuhara et al., 2009; Nokes, 2010). Finally, teachers may
perceive the complex skills required to engage in historical literacy too difficult for students.
Many teachers hold fixed mindsets about their students (Dweck, 2016) and believe that their
students’ innate abilities are not sufficient to engage with historical thinking and literacy.
Teacher Development

Teachers face considerable barriers in implementing inquiry and historical literacy
instruction, so it is important that teacher professional development (PD) and support be
effective. The Learning Policy Institute (Darling-Hammond et al., 2017) identified a series of
effective practices for PD. These include that development (a) is content focused, (b)
incorporates active learning, (c) includes collaborative work, (d) uses models of effective
practice, (e) provides ongoing coaching and support, (f) includes feedback and reflection, and (g)
is sustained in its duration. Grossman et al. (2009) provide a framework for PD implementation

that includes many of these components. The authors place emphasis on sharing representations,
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decompositions, and approximations of practice that show how to use specific scaffolds and
approaches to instructional work.

Monte Sano et al. (2017) describes the PD employed in a recent intervention that used a
cognitive apprenticeship model to support teachers in delivering instruction that could help
students to develop historical literacy skills. The authors modeled the use of investigation
materials, explained the key elements and goals, talked through the core tenants of each
investigation, and gave teachers the opportunity to practice teaching important parts of each
lesson with peers and researcher support. During PD sessions, teachers worked in small groups
and took turns modeling strategies and materials while receiving feedback and cooperatively
brainstorming how implementation may look in the classroom. In this way, teachers were able to
practice in a low stress, authentic environment and receive meaningful and targeted feedback.
Once instruction began, the authors also had participants review students’ work and reflect on
how instruction could better respond to students’ specific needs. De La Paz et al. (2017) found
that when using this PD framework teachers were able to improve student historical literacy
outcomes. The larger study within which my study was conducted used a similar model of PD;
however, unlike previous studies, the current PD was conducted completely online.

Conceptual Framework: Teacher Implementation and Professional Development

In the current study, | attempt to understand how teachers implement a historical literacy
curriculum provided by the University of Maryland (UMD) and how PD provided by UMD may
affect this implementation. As part of this investigation, | observe fidelity, chronicle teacher
adaptations to the curriculum, and try to analyze what factors influence teachers’ implementation
decisions. Additionally, I document the changes in fidelity, adaptations, and important factors as

teachers attend PD and speculate as to the effects of the PD supports. I report outcomes from a
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yearlong PD series meant to support the initial implementation of a curriculum that focuses on
inquiry-oriented instruction and historical literacy. Researchers have long recognized that factors
such as teacher beliefs, PCK, self-efficacy, and other factors influence teacher’s decisions about
practice. Fives and Buehl (2012; Figure 1) provide a model for how important factors influence
teacher practice which I use during my coding as a helpful organizational scheme.

Moreover, researchers have documented how PD can affect important factors which
influence teacher’s decisions. Studies have even looked specifically at how PD affects teacher’s
beliefs and PCK when using cognitive apprenticeships, the model used during this study. Lee et
al., (2021) demonstrated that with effective PD two teachers significantly changed their beliefs
about the purpose of writing within science education during a cognitive apprenticeship. Lee et
al., (2021) drew from Guskey’s (1986) model of teacher change which speculated that through
PD and meaningful application of effective strategies teachers could change their internalized
beliefs. Monte-Sano et al., (2017) documented how teachers, through PD, developed a series of
new pedagogical skills which helped them to properly grade student work and provide feedback
during a cognitive apprenticeship to support historical literacy. After PD, teachers focus more on
key aspects of historical writing, paid more attention to evaluating student historical thinking,
considered the quality of student work (not just work completion), and identified students’ needs.
This study shows the wide ranging effects of meaningful PD. As with Monte-Sano et al. (2017),
we ground our study in the work of Grossman and colleagues work (2009) which emphasizes the
need for representations, decompositions, and approximations of specific practices and concepts
within a given curriculum as the cornerstone of effective PD. Together these concepts give
teachers the opportunity to understand and enact new practices as well as develop new

pedagogical skills and beliefs.
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COVID-19

The current study was conducted during the COVID-19 pandemic. The pandemic
influenced this study greatly and caused considerable chaos in the cooperating school district.
Among the myriad difficulties that the pandemic caused, the most pertinent for the current
research were (a) the COVID pandemic forced districts around the country to adopt a distance
learning approach, relying heavily on virtual instruction and (b) the COVID-19 pandemic
coincided with a time of major civil unrest in the United States. Protest surrounding the murder
of George Floyd, Breonna Taylor, and many others prompted the most significant civil rights
demonstrations since the civil rights movements of the 60s and 70s. (c) Due to the pandemic,
many districts, including the cooperating district, suspended student data collection causing
widespread issues for researchers.

Methods

This qualitative study is part of a larger study that was originally designed to evaluate a
curriculum intervention targeting culturally, academically, and linguistically diverse high school
students” historical literacy. Although the 2019 Coronavirus pandemic prevented us from
assessing student learning data, the year was used to strengthen a university-district research
partnership (RPP) and to pilot a fully virtual PD program in the form of webinars and individual
virtual meetings. RPPs are long-term collaborations between universities and school districts and
purposefully investigate problems of practice and solutions for improving the district (Coburn
and Penuel, 2016). The relationship between UMD and the district allowed for rapid and
consistent communication, making responding to teachers’ specific needs more efficient and
effective. We provided 8 hours of PD, including a webinar for each of the historical

investigations. Teachers were asked to preview each historical investigation, provide teaching
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materials, complete surveys and meet with researchers, providing us data on whether they
attempted to model with students or provide feedback on their writing, how they differentiated
instruction, their sense of students’ learning, and challenges they faced in implementation.
Teachers completed a final survey, providing us with a measure of their understanding of our
curricular goals.

The curriculum included six historical investigations that were supported by online PD.
Within the curriculum, students were taught important historical thinking skills such as
corroboration, contextualization, and sourcing as well as specific historical reading and writing
skills. Important aspects of the overarching study such as the development of cognitive
apprenticeship, descriptions of the tools used, description of the webinars, and descriptions of the
specific investigations can be found in De La Paz et al. (in review).

Originally, the main purpose of the current study was to chronicle teacher fidelity,
observe how teachers made adaptations to the curriculum, and analyze the important factors that
affect how teachers made implementation decisions. This study considers multiple aspects that
may affect implementation including (a) contextual factors at the district and classroom level, (b)
teacher’s beliefs about history and instruction, (C) teacher’s content knowledge and PCK, and
factored in (d) how components of the PD affected implementation. | also attempted to analyze
teacher self-efficacy and their perceived value for the curriculum. | seek to understand if and
how teacher’s beliefs and understandings changed throughout the PD series and if this resulted in
adjustments in implementation. The research questions were:

1) To what extent do teachers’ implement the curriculum with fidelity?
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2) How do teachers adapt the yearlong curriculum? Are teachers’ adaptations responsive
to student needs? Do the adaptations facilitate or pose challenges for meeting the
overall goals of the historical reading and writing curriculum?

3) In what ways, if any, does the PD provided to teachers change their beliefs and
understandings, and how does this change instruction?

Research Design

| sought to answer questions of what (fidelity), how (adaptations), and why (teacher
implementation). Qualitative research is more likely to address the how and the why of actions,
and it offers the best design for answering my research questions. A qualitative study approach is
appropriate when the main purpose of the study is to understand the inner experience of a
participant and determine how their culture and the context affect meaning making rather than
simply testing variables (Strauss and Corbin, 1990). In qualitative research, the focus is on
meaning making and the process through with attitude and beliefs influence and are influenced
by the specific context (Merriam and Tisdell, 2016). A quantitative approach to my research
questions would greatly limit my ability to fully explore the individual stories of my participants
in this unique setting. Through the use of multiple forms of data (survey, coaching sessions,
artifacts), qualitative exploration can provide a timeline, characters, and context to help the
unique experiences of my cases come alive.

In qualitative research, the researcher is responsible for data collection and analysis
meaning there are certain advantages and disadvantages (Merriam 2014; Stake, 2010). For
example, the researcher can collect specific forms of data that are of interest, clarify data, check
with participants to ensure accuracy, and remain flexible in the pursuit of important goals.

Conversely, there is always the threat of bias and the inability to generalize findings. | believe
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that the advantages far outweigh the disadvantages for my specific research questions and that a
qualitative design is the most advantageous design for this study.
Research Practice Partnership

The research practice partnership (RPP) was formally established between UMD and a
large school district in the Northeast United States after the current data collection ended. At this
district, there are roughly 6,000 ninth graders with about 2,000 identified as economically
disadvantaged according to FARMS data. The district’s 2019 demographic information indicated
that individuals who identified as White = 51.3%, Black or African American = 21%, and
Hispanic or Latino = 17.1%, two or more races = 6.2%, and Asian = 4%. Records indicate 86.3%
of black students graduate within four years compared to 92% of white students.

The UMD team interacted with two individuals: the district social studies coordinator
(who is board certified in social studies education) and the district’s secondary history teaching
specialist. The district required that all 72 US history teachers use the curriculum; however, PD
was optional. As a result, all teachers only attended the first session of the year during district
mandated PD. After this, participants at the PDs varied; however, nine teachers from eight
schools attended regularly.
Participants

The participating school district had 72 ninth grade teachers. Teachers who taught a
minimum of one class of ninth grade American History qualified for our study, though many
teachers taught multiple grade levels. This district offered ninth grade American History at both
standard and honors levels, both of which were included in the study. The district required that
all 72 teachers attended the first webinar in the PD series which was delivered before the start of

the school year. Though the district encouraged teachers to continue to attend with potential
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monetary incentives, the remaining PD sessions were voluntary. Attendance dropped after the
first webinar. For most of the year 15 teachers attended the virtual PD, however by the end of
data collection, only nine teachers remained who had completed all of the requirements for data
collection (participating in virtual coaching sessions and providing instructional materials). From
these nine teachers, | chose to study five individuals as representative cases (Table 1 shows basic
demographic information for each case and their schools).

My selection was purposeful as | sought to identify examples of exceptional teaching (N
= 2) as well as teachers who showed high (N = 3) and low fidelity (N = 2) to the curriculum. I
wanted to observe the full range of fidelity of implementation to document adherence to the
curriculum. I also hoped to capture the varying belief systems, personal characteristics, student
populations, and contexts of teachers’ who exhibited both high and low fidelity. Additionally,
among those who showed high fidelity, | was interested in the variation in how those teachers
made adaptations that adhered to the core tenants of the curriculum while being responsive to
their specific students. Finally, I was intrigued by the differences that may have been apparent
between those teachers that | considered exceptional and those teachers who had struggled at
times throughout the study. By observing teachers of varying ability levels and varying degrees
of fidelity, | hoped to gather a more accurate picture of implementation and decision making.
Data Sources and Collection

Throughout the study, I collected data from three primary sources: coaching sessions,
surveys, and artifacts. Additionally, I kept personal records and notes, member checking emails
and all emails and minutes of meetings between members of the UMD team and two district
leaders, and the participating teachers (which were stored on an ELMS organizational space with

all curriculum materials and PD lesson plans that UMD created for the district). After gaining

89



consent from teachers. In November 2020, | began collecting responses to the first post PD
survey. This was followed by the first series of coaching sessions (see Table 2) in December
2020 and January 2021. It was at this point that I also began asking teachers to submit materials
from each of the investigations. Teachers submitted a number of materials including
PowerPoints, adapted student materials, video models, etc. The UMD team had provided
teachers with these tools, so | was interested in the adaptations they had made to the original
materials. By studying these adaptations, | could answer my second research question. Teachers
were permitted to submit materials up until the study ended in June 2021 and still receive the full
compensation. I conducted our second round of coaching sessions in March and April 2021 and
our final round of coaching sessions in June of 2021. After the fourth investigation, | began
giving surveys that asked teachers to reflect on their implementation. | gave a total of three
surveys reflecting on investigations four, five, and six. Finally, | administered one last survey on
teachers’ beliefs and plans for implementation in the coming year.

Coaching sessions. The primary form of data from this study came from a series of
coaching sessions and the accompanying communications. All teachers who participated in the
PD were required to meet with the UMD team at three times during the investigations for
personalized coaching sessions. During these sessions, our team asked teachers a series of
questions for three important purposes. First, our team sought to determine the specific problems
of practice that teachers faced when they implemented the curriculum in their specific
classrooms. We provided individualized support to help teachers address these problems and
properly support the specific needs of their students. Second, our team asked questions to better
understand how teachers understood the curriculum and were making accommodations to their

classrooms. If teachers had misconceptions our team used this time to remediate the teacher’s
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understandings and make adjustments to how teachers were making instructional decisions.
Finally, our team gathered information on teacher’s beliefs about the curriculum and their
student’s ability to access the materials. We addressed any beliefs that would be detrimental to
the implementation of the curriculum and provided teachers with suggestions as to how to
overcome and perceived barriers to instruction.

To prepare for each coaching session De La Paz and | prepared a series of semi-
structured questions in collaboration with the UMD team (Appendix 1). The primary purpose
was to elicit responses that could open the door to meaningful teacher instruction. We presented
the questions and followed specific threads within answers to support teachers in properly
implementing the curriculum. The coaching session questions were changed based on trends in
the other data such as artifacts or surveys.

| conducted all of the coaching sessions with the help of other members of the UMD
team. | conducted 12 coaching sessions in the first round, 10 coaching sessions in the second
round, and 9 coaching sessions in the final round. Coaching sessions ranged from the shortest
being 23 minutes long (which was cut short due to technical issues) to the longest at 73 minutes
long. I audio recorded each coaching session with the permission of the participant and
attempted to take as detailed notes as possible without it being distracting to the coaching
session. | transcribed the first set of coaching sessions with the help of a fellow graduate student.
This work was far too time intensive, so | had the remaining audio transcribed using a
transcription service. After each set of coaching sessions, | reviewed the information and created
a summary of the initial results, identifying early themes in the data, and making detailed
personal notes. | then presented these trends to our district points of contact as a means of

member checking.

91



Surveys. | administered a series of surveys to collect additional information from
teachers. Surveys offered an important contribution to overall data collection. Because surveys
were far easier to complete than it was to participate in coaching sessions, teachers were more
willing to complete them frequently. So, | used surveys as a way to collect more close ended
information (years teaching, formal education, etc.) and as a way of collecting more frequent
data points. Starting at the beginning of the study, in September | used a survey to collect
background information on the teachers including how long they had been teaching, their highest
degree, their experience with teaching literacy, and their experience with teaching historical
literacy (Appendix 2).

| also collected surveys for each investigation after the fourth (Appendix 3). This was a
purposeful decision. It often takes teachers multiple investigations to become familiar with the
tools and the new curriculum. By the fourth investigation, teachers could make meaningful and
accurate reflections on their own implementation. So, | had teachers reflect on their
implementation through surveys in February 2021 after the fourth investigation, April 2021 after
the fifth investigation, and June 2021 after the final investigation.

| also administered a beliefs survey that asked teachers to discuss their beliefs about the
purpose of history education and historical literacy. | had teachers speculate as to their plans for
the coming year which will be the third year of the larger project (Appendix 4). Dr. De La Paz
and I collaboratively created each survey throughout the investigations.

Artifacts. | examined the artifacts that teachers submitted to me. Teachers were required
to submit a PowerPoint and adapted student materials from each investigation. Most teachers
submitted more artifacts including class discussion facilitators, mini lessons they created related

to historical literacy, student work samples, videos of their instruction, etc. (Appendix 5 shows
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example teacher materials). Teachers were asked to submit materials directly after each
investigation so that they could be used as part of the member check with the district, but only
two teachers consistently submitted materials immediately after the investigation. Most of the
teachers submitted most of their materials at the tail end of the study.

Research notes, and memos. The final source of data that I collected was my own notes
and memos. | had worked on two previous projects concerning the implementation of a cognitive
apprenticeship so | was familiar with the process of implementing the intervention and
recognized that my own notes and memos would be a valuable source of data. Throughout the
year, as | attended meetings with our district contacts, meetings with our team, meetings with
teachers, and the webinars, | took detailed records to help provide context for the study. Due to
the COVID-19 pandemic, the context is a particularly important factor to the current study.

It is prudent to take notes soon after collecting important data such as coaching sessions
as it is easy to lose the context (Merriam, 2014). Though | attempted to take notes in the
moment, these notes often ended up being limited because | wanted to be present in the coaching
sessions to follow important threads and ask branching questions if needed. To combat this
drawback, |1 would make sure to review the transcripts within a week of completing them so that
the context of the coaching session was still fresh in my mind. When | reviewed transcripts, |
would create excel sheets that would include important information and my thoughts about
interesting contextual connections to consider later.

Finally, I was careful to write down any thoughts that | had which might reflect my
preconceived notions or potential biases. It was important to me that my own biases or notions
not poison the data. For example, after the first coaching session, | was frustrated with one of the

teachers who had implemented the first investigation with particularly low fidelity choosing to
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ignore most of the materials that | and the team had work hard to create. Because | had put so
much time into these materials, | was more frustrated about them not being used than | was
considerate as to why the teacher did not use the materials. | made sure to acknowledge this
frustration so it would not continue to taint my data collection and eventually my analysis.
Data Analysis

For data analysis, | follow the example set by Harry et al., (2009) and use constant
comparative analysis. This is a process where the researcher compares data from one source to
another in an iterative process to develop a common set of codes that eventually build to themes
(Merriam & Tisdell, 2016). | began with my first set of data, took notes, and built minor themes.
As | collected new data, | compared my notes and themes to the new data to refine and build on
the previous notes and themes. | repeated this pattern until | recognized no new notes or themes.

In reviewing data, a researcher should first gather an overall impression of the data
through an in-depth review of the materials (Cresswell, 2014). | achieved this by reviewing each
round of coaching sessions, surveys, and artifacts to create detailed summaries for the district
member checking (Appendix 6 shows example slides from one of the PPTs produced for the
meetings with the district). | also periodically reviewed my personal notes and memos to make
sure that I was understanding my data within the correct context.

From there, Creswell (2014) suggests an initial reading and coding of data based on how
each source contributes to the understanding of the issue and how it may relate to a given
framework. To this end, | began with my first set of coaching sessions, collecting initial notes in
the margins. These notes were organized by my framework as a means of addressing exactly the
questions for this study. Broadly, | created notes about the context, teacher beliefs, teacher

content knowledge and PCK, teacher self-efficacy and interest, and implementation. Fives and
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Buehl’s (2012) model of teacher practice helped me to identify these broad categories. These
initial notes became my first set of codes. From there, | moved to the next set of data which was
the second coaching session. | used constant comparative analysis to find new codes and refine
my codes from the initial coaching sessions (Table 3 shows an excel sheet of this process). It was
at this point that I transitioned from paper and pencil to a computer based qualitative platform
(NVivo). On this platform, I could more easily create my codes, create memos associated with
my codes, and refine my codes as | worked with increasing amounts of data (Appendix 7 shows
a screen grab of the NVivo software). After analyzing the first two sets of coaching sessions, |
analyzed the remaining data using the same iterative process. Both surveys and artifacts were
included in this analysis as NVivo allows for both text and picture analysis. Importantly, my own
notes were only used as a contextual reference and were not used to create the coding scheme.

Once | had identified a series of codes within the data, | organized those codes using my
conceptual framework (Table 4 shows my identified codes organized into categories). |
identified six codes pertaining to the context, eight about teacher beliefs, 12 codes on teacher
content knowledge and PCK, two codes about self-efficacy and value, and 11 codes on
implementation for a total of 39 total codes. Once | had identified my initial codes, | followed
the lead of Harry et al. (2009) who described the analysis process as a series of six steps. In the
first step, the researcher identifies codes in the data. Second, the researcher identifies categories
to organize the codes. Third, the researcher develops themes within individual cases. | developed
themes for each of the cases by compiling the codes within NVivo and looking for connections
between the coded information. I wrote memos to capture identified themes for each case (Table
5 shows an example of the memo writing process). Fourth, the author validates their themes by

continuing to collect data and comparing their initial codes, categories, and themes to the new
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data. As I collected my final coaching sessions, | used this data to confirm and validate my initial
codes, categories, and themes. | identified no new codes or themes in the final coaching sessions
showing that my codes and themes properly captured the data.

In the fifth step, the researcher identifies interrelated explanations by conducting a cross
case analysis. For this step, | looked at my themes for each case and identified explanations for
the connections between the themes. Additionally, it was at this time that | constructed in-depth
teacher profiles which helped me to further find commonalities between cases. The final step
was to create or confirm an existing theory. Though I had identified certain themes and
explanations, I did not feel that my data supported the construction of a new theory, nor did | feel
the data sufficient to properly support my existing framework. As a result, my analysis concludes
with the fifth level and a robust series of suggestions for future research (Table 6 shows the
complete process used during this study).

Trustworthiness

Quialitative research is often more concerned with the overall trustworthiness of the
study’s findings as opposed to quantitative research which focuses on validity, reliability, and
generalization (Merriam & Tisdell, 2016). | promoted trustworthiness by triangulating my
findings with multiple forms of data, using member checking, and working with a fellow
graduate student to establish the reliability of codes and themes. Triangulation is the process of
corroborating evidence by comparing different forms of data (artifacts v field notes), methods of
data collection (coaching session v survey), and types of sources (students v teachers)
(Cresswell, 2014). Though I only had a single type of source, the teachers, | was able to collect
important contextual data from our district points of context. I collect data using multiple

methods including surveys, coaching sessions, and artifacts to ensure multiple different accounts
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of the same event. Finally, I used different forms of data including my notes as a means of
corroborating findings from different points of view.

I used member checking by review data with the district. After set of coaching sessions, |
summarized all of the data collected to that point. | presented our findings to district leaders, to
keep them knowledgeable about the progress we were seeing and to ask if they could share any
other observations that we did not know about.

As a final strategy for validation, | had a graduate student review the data and research
processes. At key moments during the data analysis process, this student was consulted to
confirm the validity of analytical processes and the outcomes. Over the course of the data
analysis, the graduate student contributed more than 40 hours of support. Initially, the graduate
student was employed to look over the data and familiarize herself with the tools used during the
data analysis (NVivo). Next, as a reliability check, she was asked to review a subset of the data
and develop codes independent of my own code book. We then met to compare the codes and
discussed any discrepancies. | used the comparison to make minor adjustments to my own code
book. Most codes were found to be similar.

After | had completed coding all the data, the same student and I reviewed my codes and
the data and discussed if the codes properly captured the data. We then reviewed my initial
themes. As someone who had examined all the data, the student was asked if she felt the themes
were valid. The student had no suggestions and felt that the identified themes and explanations
properly addressed the data.

After developing the interrelated explanations, | consulted with the same student once
more. The student was again asked to confirm that the explanations properly captured the cross

case themes in the data. The student confirmed that she felt the cross case explanations were
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valid. Finally, the graduate student was asked to use my code book and develop themes from an
important subset of the data: the beliefs survey. We compared the themes she had recognized in
the beliefs survey data to my themes identified about teachers’ beliefs in the whole set of data.
We identified similar themes from the data contributing to the validity of the code book and the
identified themes.
Results

This qualitative case study explores teacher fidelity of implementation, how teachers
make adaptations to the curriculum, and why teachers make instructional decisions about
implementation. Effective PD can result in improved teacher capacity and improved student
outcomes (Yoon et al., 2007). Effective instruction, however, is metered by teacher fidelity and
teacher adaptations. It is, therefore, important to understand if teachers implement with fidelity,
how they make adaptations, and why they make instructional decisions. The five high school
social studies participants taught at five different schools with varying student populations. The
following section is divided into seven subsections. The first subsection describes the context at
various time points during the intervention as the COVID-19 pandemic necessitated rapid
changes to the educational setting. The next five subsections provide detailed analyses of each
case. The final subsection section provides an overall summary of how the data relates to the
study’s conceptual framework.
Context

| present the context as a series of three time points. Although these time points
correspond to two investigations each, they also correspond to major shifts in context that greatly
influenced teachers during the study. These major shifts include (a) the beginning of the year and

the introduction to online learning, (b) the introduction of the COVID-19 vaccine and the return
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to in-person teaching for most of the teachers, and (c) the return of most students to in-person
instruction. These major changes greatly impacted teacher communication and implementation.
Additionally, the first timepoint corresponds to the first two stages in a cognitive apprenticeship
model when teachers first model and scaffold new skills, the second timepoint corresponds to the
third and fourth stage when teachers begin to release supports, and the last timepoint corresponds
to stages when students are attempting to complete skills with independence, and accomplishing
this objective.

Timepoint 1: September-December 2020. The shock of moving to online instruction
made the initial implementation of the curriculum particularly difficult. By September 2021,
students had already been working on online learning for three months not including the
summer. Unfortunately, between the 2019-2020 school year and the 2020-2021 school year, the
district had not made concrete plans for online learning, and until just weeks before, was
considering in-person instruction. Therefore, many teachers were caught off guard and
scrambled to create workable materials. Of the transition to online learning one teacher
commented, “And really, it’s sort of poorly done and they [the district] sort of just threw some
sort of token stuff at it.” Though the UMD curricular materials were built for the online space,
they were initially made for a Microsoft environment rather than for google platforms making
the curriculum less effective initially. The transition to the online space also necessitated the
reduction of instructional time. History classes went from 90 minutes every day to just 45
minutes three times a week.

Many teachers struggled as they dealt with the reality that students had different access to
technology and had different skills regarding the use of technology. Much of the early instruction

was focused on supporting student access and use of the online platforms. As one teacher put it,
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“I would say in general, most of the challenges were technology based and not content.” Another
teacher lamented, “because of the issues that we're having in the virtual learning space and being
in a title I community, you know, some of them are on their phones.”

It was into this environment teachers began using the new curriculum. Many teachers
struggled with the new content. These teachers often fell back on “traditional” and familiar types
of instruction such as lecture, close readings, and CER. Teachers also had a tendency in the early
investigations to use “hands-off” instruction likely due to a poor understanding of curricular
supports and a lack of capacity in teaching historical literacy skills. One teacher described their
writing component, “and then for the actual writing I just gave them a google doc and I just had
in a box what was required and had their work.” Despite this, certain teachers showed promising
material adaptations and quickly acclimated to the new curriculum and the new online space. In
fact, five of the 12 initial teachers participating in PD showed an advanced understanding of the
curriculum and cognitive apprenticeship as early as the second investigation. These teachers used
engaging warm up questions, integrated vocabulary supports, embedded translations, and
provided student feedback. Unfortunately, other teachers did not show as adept of an
understanding and made adaptations that fundamentally undercut the major focus of the
curriculum which was to foster historical thinking and promote historical literacy. These teachers
over scaffolded and presented the new skills as piecemeal and unconnected rather than complete
skills to be used fluidly when needed. One teacher described her initial adaptations stating:

“I'm more used to [being] a social studies teacher, you know, using claim

evidence reasoning. So, for us, we're just pushing so much for them to be able to

create a claim. Pick one document, you know, out of the many that we look at.
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Pull that quote and then give the reasoning to tie it all together. So, to me, that's

the most important skill. I don't know if that's what coincides with your model.”

Timepoint 2: January-March 2021. This time period was marked by a gradual
acclimation to the online platforms. After the initial scramble, teachers became more comfortable
with the new constraints of the online learning space, including vastly reduced academic time.
Teachers settled into effective three day cycles. One teacher describes, “So I did two days with
my reading NearPod, and I have one for writing NearPod.” Teachers still struggled with
attendance and participation which was a continued issue the entire time during distance
learning. Students would often sign on and turn off their cameras which made determining
participation virtually impossible. Teachers adopted new more effective platforms for
instructions such as Google docs, Nearpod, and Jam boards. For example one teacher described
using Google docs for monitoring and feedback as such, “Through the google doc, | said the best
way to ask me for feedback was just to write a private comment...then I would read it, highlight
it, and gave comments on the document itself.” The district worked feverishly to pilot new online
platforms, however, much of the progress was made individually or within school units.

The most significant contextual change began in January and ran through March as the
majority of teachers received the COVID-19 vaccine. This was a time of particularly strained
communication between the district, UMD, and the teachers as the district grappled with the
difficult question of returning to school. Ultimately, the district chose to return, and most
teachers returned to their classroom by the beginning of March. In person instruction was
voluntary, so most students remained home. This created a difficult new organizational issue for
teachers as they had to split instruction between in-person and online students all the while

wearing PPE for the entire day. One teacher recounts this hectic period saying, “We are partially
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back in school. So, March 8th, ninth graders who opted to come in, came in. They're cohorted, so
you only would ever possibly have half in class and half on the computer”.

Despite these difficulties, teachers showed consistent rapid pedagogical growth. Teacher
knowledge of historical thinking and their pedagogical knowledge on how to support historical
thinking and writing greatly improved. Pacing improved as most teachers adopted our three-day
cycle of day one content, day two reading, and day three writing. Teachers showed more expert
use of online platforms and adopted more materials directly from the curriculum rather than
relying on their past experiences. Teacher practice improved as they implemented important
aspects of the curriculum such as flexible use of historical thinking skills, the use of scaffolds
that more accurately supported the curriculum, and student monitoring with feedback. One
teacher said of the use of scaffolds in the third investigation, “I gave them the activity, I gave
them the Nearpod to work through, but at the same time, my co-teacher opened up a breakout
Google meet and worked with several students.”

It is also worth noting that during this time period, insurrectionists attempted to
overthrow the government during the January 6th insurrection. Though the main contextual
influence on the year was COVID-19, this event and the considerable political and social turmoil
spurred by the murders of George Floyd and many other unarmed black and brown people had
considerable influence. These events likely influenced teachers and students. Moreover, they
were also of particular importance as the curriculum was based on historical controversies many
of which either implicitly or explicitly concern racial disparities in this country.

Timepoint 3: April-June 2021. During this final time period, as teachers reached the
end of the year, they began to establish a sense of normalcy. Many of the students had returned

to the classroom. One teacher reported having 18 of her 25 students in person. This period was
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also typified by slowed COVID-19 infections rates as a spike in the winter was easing. This
considerably reduced the anxiety of many teachers. This, coupled with the oncoming summer
break, made many teachers more optimistic than they had been during other periods in the year.
Teachers quickly established stable in person routines and by now, had a robust list of online and
in person tools to support students. Teachers did begin to express frustration that they still had
students out and began to be bothered by the continued focus of online work. One teacher
recalled this time period saying, “Yeah and I actually found myself muting my [google] meet and
talking to them in the classroom.”

Unfortunately, at this point, many of the teachers who had originally engaged in PD had
dropped out. | was left with only nine teachers or roughly 12% of the total teachers in the district
and about 60% of the teachers originally signed up for PD. The teachers who were left showed
an advanced understanding of the curricular goals and had clearly learned several new
pedagogical skills. While it might have been due to our ongoing PD through the year, it is
equally possible that the teachers who remained were particularly strong or highly motivated to
teach historical literacy. The final investigations were exemplified by the teacher’s ability to
adhere to the core components of the curriculum while being responsive to student’s needs.
Many teachers drew skills directly from the webinars and began to place greater emphasis on
cooperative classroom work, effective and targeted content building, more independence, real
time monitoring, and meaningful feedback. As an example, one teacher described a mini lesson
on making historical judgments recounting:

“I shared exemplars of judgments so she (and others) could hear/see how

judgments could sound in different contexts - including judgments that were less
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explicit but still made clear the source was not just an expert to quote, but a part

of the historical picture.”

By this point in time, many teachers had successfully removed many of the scaffolds that
students required in early investigations. Though | did not have access to student work, teachers
reported that many students achieved independent mastery of critical reading, writing, and
thinking skills from the curriculum.

Though there were commonalities in the contextual changes throughout the year, each of
the cases had unique experiences and implemented curriculum based on their own specific
beliefs, content knowledge, PCK, self-efficacy, and value. | outline these factors by providing
detailed teacher profiles.

Emily: The Reliant Teacher

Emily showed considerable growth throughout the investigations and was a far different
educator from beginning to end. She was often reliant on the curriculum or other teachers to help
plan her lessons as she openly admitted to having little experience teaching historical literacy.
She, as with other teachers, was influenced greatly by the pandemic and the PD.

Context. Emily was a career educator and had been working in the field for 12 years at
the start of the study. She was a white female who had only recently transitioned to the school
district participating in the study. This posed an initial problem for Emily as on top of the
changes due to the COVID-19 pandemic, she was unfamiliar with the general procedures of the
district and had little experience with her fellow co-workers. She described the teachers
switching students between semester as such, “ And you switch teachers at semesters here, which
I’m not use to either. So we have to be on the same page.” She felt little agency during the study

and often deferred to her cooperating teachers to take the lead in planning despite her extensive
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experience in the field. As she said, “I’m not used to the county. So I’m definitely still getting
used to even having a head of my US department, for example...so pacing being determined by
that person is a new concept to me.”

Emily openly admitted to being unfamiliar with much of the pedagogy introduced during
the PD saying, “ I am not going to pretend. I say this a lot, not to the kids, but I’m not well
trained in how to teach writing.” She said that she had little training in teaching historical literacy
and had used it sporadically during her 12 years as an educator. This may have also contributed
to her willingness to take a secondary role in team planning.

During the school year, Emily faced similar challenges to other teachers. The transition to
online learning created considerable stress as class periods became shorter and Emily had to rely
on several underdeveloped pedagogical skills concerning using online platforms. Emily describe
her early issues with technology as such,

“[the problem] is the kids trying to learn how to function by having the document

open and their google form open and possibly the documents themselves open.

I’m not totally sure how to deal with that as we are going through it.”

Emily’s school was comparatively more affluent, so she dealt with fewer issues relating to
student access to technology. The majority student population identified as white (75%) with the
remaining population split between African American students (10%), Hispanic students (9%),
and students of two or more ethnicities (6%). Her student’ performance was academically
average compared to the other schools in the study with 64% proficiency on the statewide ELA
test and 46% proficiency in the statewide mathematics test.

Beliefs. Emily believed that her students' learning was hampered by several rather

daunting barriers. She lamented about the lack of instructional time available to students and
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believed that many of her students lacked the resources at home to be successful during this
academic year. She lamented the alternate versions of histories students were learning at home
saying, “many students are told different versions of history and they end up frustrated,
confused, or challenged by the events told in school.” She taught both honors and standard and
when comparing the two, she was overly pessimistic about the ability of the standard students to
complete challenging tasks. She described her students as “too literal” and “lacking self-
regulation skills.”

Despite this rather pessimistic outlook for her students, Emily set lofty goals for them.
She specifically noted that she wanted student to be, “self-sufficient”, “reflective” and acquire
skills such as, “independence with the IREAD strategy”, “thesis writing”, and “making
independent judgements”. She believed that critical thinking is the most important skill that
students can learn in a history classroom. She felt strongly that it was important to use skills from
history to “sift through” the bias in modern media. In this way, her goals aligned closely with the
goals of the curriculum. It is difficult to know if she truly held these beliefs before the study as it
was clear from her significant pedagogical growth that Emily was learning from attending the
PD.

Though she had good intentions, Emily struggled to engage her students and noted that
engagement was her chief concern when educating children. She believed that grades and
interest are the two primary motivators for students. She expressed how she, “thought that
[making the work an assessment grade] would help then do it because they need assessment
grades which are 60% of their grade in social studies.”

Content Knowledge and PCK. It was clear by her early implementation as well as her

own admission that Emily had little experience teaching historical reading, thinking, or writing.
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She did mention having used SHEG and something she described as the “taco method,”
however, she often relied on domain general teaching strategies such as close reading or CER.
Examples from her adapted materials show what she called close readings, which were
essentially independent readings with basic comprehension questions like, “What is Washington
encouraging African Americans to do when he tell them to cast down their buckets.” Emily’s
pedagogical knowledge grew steadily throughout the investigations as she began to use multiple
evidence-based practices for instructing historical literacy. In later investigations, she used
techniques mainly drawn from the provided curriculum. By the end of the investigations she
describe the analysis of a document as such, “I broke them into four different groups. Each group
had a different document and then they sourced, essentially, the judgments answers together on a
google slide.”

A good example of her progress came in how she graded student work. In early
investigations, she focused on grading for domain general structure (does the student have a
topic sentence?), participation, and grammar. By the end, she was grading largely based on how
students exhibited historical thinking skills such as determining reliability. By the end of the
semester, Emily was impressively knowledgeable and exhibited high level planning for
challenging tasks such as facilitating discussion, using scaffolding to properly support historical
reading and writing, and providing meaningful feedback. By the end of the investigations, she
state that the most important parts of her lessons were the “Judgements!!!! | broke the E, A, and
D into separate boxes and had students work on a group activity.”

Self-Efficacy and Value. Emily commented on more than one occasion about the value
of the work. She believed that the curriculum was valuable in that it supported student critical

thinking as well as provided support for teachers who may not have the time to create such
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intensive materials. She stated, “I am absolutely thankful for all of the materials that you guys
provided because they are making it [planning] a lot easier.” Despite this, her self-efficacy was
low at least initially. She admitted to being ill-equipped to teach historical literacy.

Implementation. As mentioned, Emily’s implementation changed considerably from the
beginning to the end of the investigations. Early on, she relied on familiar forms of
instruction such as close reading and CER. She tended to over scaffold her students and often
broke skills into their component parts and had students complete what amounted to checklists.
She describe her writing instruction saying, “And then I made a templet for them of essentially a
lot of the pieces that you have in a full essay. And then they fill in the template...” Her early
implementation focused little on historical thinking skills and instead, stressed engagement and
domain general skills.

As Emily attended more PD and interacted with the group, her implementation changed
considerably. She began to treat skills as more fluid and interconnected. Her instruction shifted
away from checklists to focus more on student historical thinking. She describe one mini lesson
in class as such, “I used one of the documents as a case study on judgements. We went through it
via NearPod, spending extra time on the EAD questions.” She began to integrate writing and
adopted several high leverage strategies such as classroom discussions, real time student
monitoring, and feedback. Her use of technology improved greatly, and she became an expert on
multiple effective online platforms. Emily showed high fidelity to the curriculum and used many
tools exactly as they had been provided to her. Her final investigation included an engaging
warm up question, a classroom discussion, proper scaffolding for historical reading, thinking,
and writing, real time monitoring, and meaningful feedback.

Erma: The Trend Setting Teacher
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Erma was an exceptional teacher who acclimated quickly to the demands of the pandemic
and the new curriculum. She was a thoughtful educator and leveraged her extensive pedagogical
knowledge to design tools that other teachers often adopted.

Context. Like the other teachers in our case study, Erma had extensive experience
teaching with 14 years total. She was a white female and during the study, Erma was teaching at
a new school that opened the same year as the study. The school was a magnet program that
focused specifically on information technology. This likely helped to ease the transition to online
learning precipitated by COVID-19. Because of its new status, the district had not yet compiled
information for the school at the time of the completion of the study; however, Erma, reported
that the school was more affluent than many in the district and that the majority of her students
identified as white.

Erma described extensive training in teaching historical reading and writing, and she
specifically mentioned post graduate course work that supported her teaching practice. She even
describe taking training specifically concerning writing in history saying, “I have participated in
at least two professional development series on writing in social studies.” She was a leader in her
school and had previously served as team lead at a previous school in the district. Although her
school was new, Erma seemed to work closely with her team. Erma often describes team
member constructing communally used materials, “I think it was Bailey [another teacher at the
school] and some of the team members who put together...NearPod interactive slides for the
lesson.” Another study participant, not chosen as a case, also worked at her school and similarly
reported the closeness of their working relationship.

Despite her comfort teaching historical literacy, Erma still struggled with the contextual

changes that came throughout the year. Although she was rapidly able to accommodate the
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transition from 90-minute periods of in person instruction to 45 minute online periods, she still
had to grapple with the greatly reduced academic time with students. She stated, “these time
constraints are the number one problem that are creating a barrier for students to do this kind of
thinking [historical thinking]” Though students had access to technology at home, the transition
to full time online instruction came with a steep learning curve. Erma found that much of her
early instruction was dedicated to familiarizing students with online platforms. She mentioned
that the success of the investigation was often contingent on the online tool, “But the Google
docs...was much more functional for the students. So that was a big reason that the second
investigation went much better.” These issued complicated the initial roll out of the curriculum.

Beliefs. Erma’s beliefs stand in contrast to those of Emily. Erma had consistently more
faith in her students’ ability to complete challenging tasks. She stated of her students regarding
their ability to complete the writing in the second investigation, “I don’t think that will be a
challenge for them to manage...if we revisit it and revisit and revisit they will get it.” When
students failed, Erma often went back to her own materials and teaching strategies to
troubleshoot for future instruction. Erma was an exceedingly thoughtful educator and spent
considerable time planning to meet the specific needs of her students. Erma thought of herself as
a guide to learning rather than a lecturer and believed that learning was the result of interesting
topics, opportunities to respond, and effective scaffolding. She said of herself, “I see myself as a
‘guide on the side’ who is supporting/scaffolding student to engage with content.”

Erma’s beliefs about the purpose of historical education were similar to those of Emily.
She believed that historical thinking skills are exceedingly important to being a productive
member of society. She explicitly mentioned the importance of historical literacy skills to

becoming a more informed consumer of media. She stated,
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“I think historical literacy skills are the most important thing we can teach

students. In our modern, connected world, student have ready access to...so many

sources of information...our job as history teachers is to teach students the skills

of sourcing, critical thinking, corroboration and research.”

She was likely influenced by the political and social turmoil of this time period as she often
discussed students being social activists. She believed that integrating students’ interests and
making explicit connections to the students' own lives and their political and social realities was
the most effective way of engaging students and building skills. She described her attempt to
gain students attention as such, “I ‘hook’ students with a short discussion on the legalization of
marijuana providing students the opportunity to respond out loud.”

Content Knowledge and PCK. Erma showed impressive content knowledge and often
showed understanding of the investigation topics that went beyond the curriculum. This was not
in itself surprising as other the teachers in my sample similarly were content experts. More
impressive was Erma’s considerable pedagogical knowledge. Erma brought to the study skills in
teaching both domain general and historical reading and writing. She also demonstrated
knowledge of historical thinking and prior experience teaching students in these difficult skills.
She discussed her previous experience as such, “In the past, I used the ‘OPCVL” method (origin,
purpose, content, value, limitations) in which | asked students to identify the values and
limitations of the origin, purpose and content of their sources.”

While other teachers struggled to acclimate to the reduced academic time, Erma quickly
recognize the need for a three-day cycle of investigation implementation, demonstrating a strong
understanding of pacing and her students’ abilities. Erma even showed advanced knowledge of

online tools. Even in early investigations, Erma was already identifying and piloting tools that
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would be used extensively by all the teachers in the final investigations. For example Erma
introduced other teachers to the idea of splitting students to work on documents in small groups,
“I had them familiarize themselves with all four documents, but the only selected two to annotate
completely in small groups.” Erma’s previous knowledge of teaching historical literacy allowed
her to quickly integrate new knowledge.

Self-efficacy and Value. Erma mentioned on more than one occasion how valuable the
curriculum was as a “time-saver” for teachers. Though she enjoyed teaching with primary
sources, she admitted how difficult it is to plan for such lessons. Though Erma never discussed
her own self-efficacy, her willingness to pilot new ideas demonstrated a high level of confidence.

Implementation. Erma is an expert teacher who arrived at many of the best practices
earlier than other teachers. For example, she used timelines effectively for content instruction
and integrated discussion to engage students by using interesting questions in just the second
investigation. She described a discussion saying, “And we talked about social media and just
spent like five minutes at the start of class. Okay, so now do you know what to trust on social
media. How do you know what not to trust...” She was an early adopter of cooperative work
even when students were on the computers and continued to refine this teaching practice
throughout the investigations to help students grapple with historical thinking skills. Erma often
used the curriculum tools with near 100% fidelity but made meaningful adaptations to support
her specific students. She expertly faded scaffolds such that by the end of the investigations,
many of her students were working at an independent level. She often would create multiple
breakout rooms and continue to support struggling students while others worked independently,
“I always provided a separate breakout room depending on what I’m doing for kids to just work

and get things completed.”
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Erma was particularly strong at supporting diverse students and was one of few teachers
who made truly differentiated materials. She would allow students to choose adjusted versions of
materials to meet their level. She described her materials saying, “[the materials] are partly in
Spanish and partly in English , so that they [ELL students] could read it and follow along,” and
even provided different spaces for students who needed more or less direct support. Erma
worked closely with many of the other teachers in the study and help them to build capacity in
meaningful tools such as the Google suite, Jam board, and NearPod. Erma was truly a trend
setter and introduced effective practices such as using meaningful feedback and utilizing
cooperative work to help students make and evaluate judgments.

Stacey: The Most Improved Teacher

Stacey struggled with the initial implementation. In her eyes, her students had far too
great barriers to learning and could not complete the curriculum. Though this mindset was
pervasive, Stacey made considerable strides in her final implementation of the curriculum.

Context. Stacey had 12 years of teaching experience and was also a white female.
Throughout her career she had worked as a department chair and during the study, she was the
team lead for her grade. She had been teaching at her current school for several years and was
comfortable with her team, but interestingly, left the school at the conclusion of the study to
teach at a different grade level. Stacey’s school was one of the most diverse schools with 41% of
students identifying as white, 35% of students as African American, 14% of students as
Hispanic, 5% of students as Asian, and the rest being more than one ethnicity. Her school
struggled academically with only 37% of students reading proficiency on the statewide reading

exam and 24% on the statewide math exam.
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Though she never explained her exact training, she claimed that she had post-secondary
training in teaching historical reading and writing. This seemingly did not prepare her for the
challenges of teaching historical literacy remotely because Stacey struggled the most with the
transition to online education. The reduction of academic time caused Stacey considerable issues
and it was not until teachers began to return to school that Stacey began to correct issues with
pacing. As she put it, “This terrible 45 minute class period. I mean twice a week is just, I never
before have we felt this way about just getting through the content...” She often expressed
frustration with the time constraints and other district wide mandates during the pandemic.
Though Stacey experienced much the same contextual shifts and barriers as other teachers, the
changes seemed to disrupt her instruction more. Stacey taught both honors and standard classes
and held very different expectations for these two groups of students. She described her classes
as such, “Honors were definitely able to do it...but for the co-taught it was certainly a struggle.”

Beliefs. Stacey’s beliefs were dominated by her views on her students. Stacey seemed to
believe that her students’ capabilities were largely determined by their innate abilities or by their
home lives. She stated, “my school is a Title 1 so we just have a lot of parents who are not active
and do not participate.” She demonstrated on multiple occasions throughout the investigations
that she believed her honors students were capable of completing the curriculum while her
standard students were not. As she said, “I know that my honors students will do it...but with co-
taught...they need so much support and virtually we cannot provide that for them.” She stated
that scaffolding was important to education but often demonstrated over scaffolding likely tied to
the fact that she did not believe that many of her students were capable of the tasks required in
the curriculum. She commented that barriers at home such as a lack of resources were a major

contributor to student success or failure. She stated explicitly that her approach to education was

114



to guide students which seemed to contradict the heavy-handed scaffolding and lecturing she
often used in her classroom.

By the end of the study, her stated belief on the purpose of historical education was to
help students build critical thinking skills but chose not to elaborate on why those skills were
relevant. As she said, “The most important aspects of historical thinking are formulating
judgements because it helps students think about the credibility of a historical source.” In her
mind, motivation was a product of interest and external factors such as grades. This was similar
to the beliefs of Emily. Also similar to Emily, Stacey often had trouble with engagement.

Content Knowledge and PCK. Stacey was a particularly interesting case because she
had a high level of content expertise. She often spent more time than other teachers establishing
the context and produced truly impressive background information for students. Unfortunately,
this content expertise hid a seemingly shallow pedagogical base. Again, like Emily, Stacey often
relied on domain general forms of instruction and, in early investigations, showed little
knowledge of how to support students’ historical thinking. She described her early attempts at
supporting students as such, “We gave then sentence starters. So actually embedded an organizer
into your [UMD] packet and we did background information and then we said create your
claim.”

Despite this, her expertise in supporting student historical literacy grew immensely
during the study. By the end of the study, Stacey showed a knowledge base similar to those
teachers who had begun the study with much more training. She began to expertly support
student historical thinking. She described one interaction with a student that shows her growth, “I
said ‘can you trust him.” She said, ‘well yes and no.’...I said, ‘you can certainly say there are

reason to trust and reasons not to...you can certainly show us both perspectives.” Stacey
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developed skills related to online education platforms such as the Google suite and NearPod as
well as discussion forums such as Jam board. She also learned how to support historical reading
and writing. She began to use real time monitoring and feedback as well as classroom discussion
and cooperative work. Ultimately, it is difficult to tell if any of these skills were completely new
to Stacey or if she abandoned them during the hectic days of the early pandemic and later
adopted them back. For the purpose of the current analysis, Stacey showed impressive growth
throughout the semester.

Self-Efficacy and Value. Initially, Stacey seemed to see little value in the curriculum.
She focused her instruction on the topics of each investigation but implemented instruction that
fundamentally changed important aspects of the curriculum. As the study moved forward, this
seemed to change, and Stacey became more diligent about implementing the curriculum. Stacey
likely believes herself to be a capable teacher considering her leadership roles, but she never
made mention of her true self-efficacy beliefs.

Implementation. As with her growth in PCK, Stacey showed considerable growth in her
implementation. Stacey’s initial implementation was the most fraught. She struggled with pacing
and the first investigation took nearly two and a half weeks while most teachers completed it in
less than half the time. As she said, “so for the first investigation we went all in and we spent, |
would say about two and a half to three weeks on it.” To compensate, she completed the second
investigation in only two days. It is also generous to say that she was actually implementing
these investigations as the adaptations she made, made to our curriculum nearly unrecognizable
and fundamentally undercut core tenants. She relied on her previous experience and most of her
instruction supported content knowledge and domain general reading skills. She provided far too

many scaffolds and removed them too slowly, never allowing her students space to build
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independent skills. She described her scaffolding in the final investigation as such, “so we
heavily prompted them in terms of intro, claim, for the supporting paragraph. On, just giving
them those sentence starters throughout then using that judgements piece.”

Stacey’s implementation improved tremendously. She began to adopt the curricular
materials and adjusted her pacing accordingly. She began to integrate feedback and discussion as
well as focused more narrowly on supporting historical thinking and student writing. She
described a discussion as such,

“It almost became a philosophical discussion of like what was successful

[referring to Reagan’s war on drugs] and because I had a couple of kids say, well,

it was successful because Reagan wanted to punish people for doing drugs...then

some students were like, well, that’s not success because success would be putting

people in treatment.”

Admittedly, Stacey, even in later investigations, still did not set particularly high expectations of
her students and still provided far too much scaffolding ultimately preventing individual mastery.
Despite this, by the final investigation, Stacey used many of the strategies introduced by the
curriculum and fellow teachers, and she implemented them with high fidelity. She describes her
adoption of one such practices saying, “I took I think it was Rachel’s idea or someone in our
group shared just this amazing idea of really presenting it [the controversy] as a story...here are
your characters, Arbenz and Eisenhower.”

Rachel: The Master Educator and Social Justice Activist

Rachel is a master educator and held strong beliefs as to the purpose of history education.
These two points taken together outline her implementation which was both unique from the

other teachers and consistently stronger.
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Context. Rachel was the most seasoned of the case teachers with 25 total years of
experience. She was a white female who held several leadership positions throughout her
teaching career. Rachel found herself in a rather unique position among the cases as she was
moving school districts and the pandemic year was her first year with the district. All of her
previous experience had been in an urban district. Because of this transition and the unfortunate
timing, Rachel felt as though she had little voice in her new school. She was consistently
frustrated by the school’s robust team planning apparatus as she did not feel her opinions were
being considered. As she said, “ So I was in Baltimore before. So I’m kind of bottom of the
totem pole...just like my worst nightmare.” Rachel would frequently plan separately from the
rest of her team because she did not feel the lessons being produced were pedagogically strong.
It is worth noting that by the end of the semester, her school had recognized her expertise and
she became an integral part of her school's planning and was even added to the district's
curriculum writing team.

Rachel taught at an economically and culturally diverse school. Thirty two percent of
students identified as white, 26% of students as African American, 36% of students as Hispanic,
3% of students as Asian, and the remaining students identified as two or more ethnicities. Forty
three percent of students received free or reduced lunch, and 36% and 18% of students reached
proficiency on the statewide test in reading and math respectively. Rachel is the only case
teacher that worked at an IB school which offered advanced placement programs.

Rachel had considerable post-secondary training in teaching historical literacy. Though
she did not elaborate, she did mention taking multiple classes and workshops. Rachel taught both
honors and standard classes. She experienced similar contextual challenges to the other teachers

in the study. She described the time restrictions as such, “It’s like a scramble to cover as much as
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we possibly can. And it’s ridiculous...the kids get nothing out of it because we are moving so
fast.” Despite this, she acclimated rapidly to the changing environment. Changes that plagued
other teachers such as reduced academic time, transition to online instruction, and issues with
engagement, posed comparatively fewer issues for Rachel.

Beliefs. Rachel held very strong beliefs about the purpose of historical education and was
outspoken in her belief that historical education should prepare students to be productive and
progressive members of society. As she said, “To me, the most important parts are those that
directly affect student’s ability to become effective citizens.” Rachel believed that connecting the
curriculum to students’ lives was crucial to promoting motivation. She felt that to properly
educate students, instruction must make frequent connections between historical controversies
and modern political and social happenings. She said, “I just find it really hard to get kids to do
really hard thinking unless they feel like, okay this matters...like in a present sense.” She often
integrated topics of social activism and systematic injustice into her lessons as central themes.

Like other teachers, she discussed the importance of critical thinking skills. To support
students in developing these skills, she saw herself as a facilitator and believed that cooperative
work and proper scaffolding are the most effective means of instruction. She insisted that
students, “should draw their own conclusions about historical truths,” and that, “truth is
negotiated,” not provided by the teacher. She did acknowledge that students experience various
barriers in their home lives, but importantly, did not equate students to the barriers they have
faced in the past.

Content Knowledge and PCK. Rachel was uniquely talented and had an extensive tool
kit of pedagogical strategies to address the needs of her students. She showed expert content

knowledge and strove to provide meaningful and effective content for students. She was
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concerned with providing background on both sides of the inquiries. For example she described
her thoughts in the second investigation as such,

“The documents were slated in favor of repeal...I feel like there’s a legitimate

case to be made that...there was a big drinking problem with a pretty strong link

to some ugly stuff happening in families, so I put in that slide.”

She began the investigations with an overarching understanding of historical reading, writing,
and thinking. She showed her understanding of historical thinking when she described her advice
to a student as such, “you got to show your reader that you are a considerate and thought person
who’s looked at both side. And so that’s what the rebuttal shows that you’re willing to consider
the other side.” She quickly adopted meaningful strategies from the curriculum and implemented
them using practical and effective online platforms.

Unique about Rachel was her ability for self-evaluation. During coaching sessions, she
would often discuss her thoughts about a lesson and make adaptations to improve the lesson for
the next implementation. She also showed an unparallel knowledge of differentiation. She
differentiated materials by classroom to meet specific student’s needs. Her materials would
include structured supports for different students. These used scaffolds designed by UMD to
support judgments such as prompting questions and statements like, “do you trust this author?
Why or why not?” and, “Write why the authors facts and examples are/are not convincing?”’
Finally, Rachel showed an impressive understanding of historical thinking and created mini
lessons to target students’ needs and address the most difficult skills. She described one lesson as
such, “I shared exemplars of judgments so they could see how judgements could sound sin
different content, including ones that were less explicit but still made clear the sources was...part

of a historical picture.”
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Self-Efficacy and Value. Rachel believed the lessons were valuable and she was one of
three teachers who completed every investigation, though admittedly some had to be
abbreviated. Importantly, Rachel recognized that lessons were only of value if they could be
properly adapted for her students and connected to their lives. Though Rachel never explicitly
discussed her self-efficacy, her readiness to make adaptations to the curriculum suggests that she
was confident in her own pedagogical skills.

Implementation. Due in part to Rachel's extensive pedagogical knowledge, her
implementation was the most varied and consistently exceptional. More than any other teacher in
the study, Rachel was able to adhere to the critical tenants of the curriculum while adapting
materials to meet the needs of her students. Unlike other teachers, Rachel showed high fidelity
and strong instruction even during the initial hectic days of the early implementation. She
adhered closely to the UMD materials saying, “And so I used essentially the guides that you
guys have in their, the how 2 write, which I put on the left hand side.” This is not to say that her
instruction did not become stronger and more nuanced throughout the study.

As the study progressed, Rachel used tools more effectively to support historical literacy.
In early investigations, Rachel used discussion to create interest in students while in the later
investigations she used discussion to help students make meaningful judgments about primary
sources. She described a later discussion remembering a student’s comments on the reliability of
sources, “‘Like this one, Arbenz is himself and as he said the speech himself, that could make it a
more reputable source if he is telling the truth, but he could be laying making his resignation
seem better and more right.” While Rachel introduced interesting and topical content in early
investigations, in later investigations, she refined her approach and made content instruction

highly efficient presenting both sides of an argument equally to engage students in
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argumentation. Rachel was an expert at differentiation and often made specialized materials for
differing groups of students who needed differential support. Rachel scaffolded students
according to need and expertly reduced scaffolds such that by the final investigation many
students were working independently. She described her scaffolding during the fourth
investigation this way, “I gave them the option of just doing a blank document. But then | also
gave them the setup where these prompts...broke it down and they had a little space to write in.”
Important to her instruction, Rachel made considerable effort to connect instruction to modern
political and social movements by engaging students in purposeful discussion.
Steve: The Technical Wizard

Steve showed a unique aptitude for using online systems which benefitted him and his
students greatly during the administration of the investigations. Steve showed high fidelity and
his use of online platforms made for implementation unlike any other teacher in our study.

Context. Steve had the least experience of any of the case teachers with 11 years of
teaching experience. He was the only male teacher. Steve taught at a high achieving high school.
His high school had the least racial diversity with 77% of students identifying as white, 5% as
African American, 9% as Hispanic, 4% as Asian, and the remaining students as two or more
ethnicities. Steve’s school was also the most affluent with only 10% of students qualifying for
free or reduced lunch. His school also had the highest standardized testing scores.

Steve claimed he was familiar with teaching historical literacy but did not say he had
taken any additional training outside of his formal education. He was the team leader for his
school and benefitted from a close relationship with the other teachers in the school. He stated

that they work closely together to plan all lessons and materials. As he said, “The team that I’ve
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been working with now, we’ve been working together for a couple of years now...so different
writing assignments have kind of been formed collaboratively.”

Steve dealt with the same challenges as the other teachers, but these were mitigated in
part by his school policy and his students' characteristics. His school held a technology first
policy meaning the school had been moving toward integrated technology instruction before the
pandemic. Additionally, between his students’ academic ability and their access to technology,
barriers caused by COVID-19 were slightly less egregious.

Beliefs. Steve believed that the best way to teach students was by allowing students to
work with primary documents. He believed in teaching through guidance. As he said, “I like to
teach as much as | can through primary sources and document analysis. | want the students to be
historians...” This often meant he provided a model then releasing responsibility to his students.
He would offer support in the form of feedback only after student had attempted the skill on their
own. Steve believed that learning can be achieved through opportunities to respond and
interactions with fellow students. Interestingly, he believed that students’ home experience could
present significant barriers to learning though he made no mention of providing additional
scaffolds to students who may experience those barriers. He recognized that his students had
certain privileges such as the fact that they, “don’t have to have a job to support their family or
watch their younger siblings as much as maybe they would have if | taught at Benjamin High
[another school in the district].”

Steve believed that the primary purpose of history education is to reinforce the skills
introduced by the curriculum such as contextualization, corroboration, and sourcing. He did not
provide follow up as to why these skills are important, so it is difficult to tell if these were long

held beliefs or ones that he developed during the study. Steve’s actions would suggest that he
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may have held these beliefs even before the study as even in early interventions he worked to
support student historical thinking and writing specifically.

Content Knowledge and PCK. Similar to other teachers, Steve showed a high level of
expertise in content knowledge. Though not to the level of Rachel or Erma, Steve showed
adequate knowledge of historical literacy that developed considerably through the investigations.
He acquired several effective strategies for supporting student historical reading, writing, and
thinking. For example Steve used discussion to help student better understand the historical
inquiry. He describes on such interaction with students, “Did that have unintended consequences
[referring to Reagans war on drugs]? I just kind of changed the idea a little bit. So they’re
intended or unintended? | made them choose. I explained it slightly and | think a lot of them got
it.” Steve was seemingly more knowledgeable about supporting writing, or perhaps just more
willing to support writing than other teachers in the early investigations. He described his writing
support in the fourth investigation as such, “So the writing, we just kind of went over the whole
how 2 write guide and tried to discuss what should be in each part of the essay...and we went
over the rubric.” He did mention that his school had instituted an initiative for teachers to teach
writing in history before they began using our curriculum.

What set Steve apart was his extensive knowledge of online platforms. This gave him a
significant advantage when instruction transitioned to fully online. Steve was the first teacher to
effectively use NearPod and frequently built discussions and cooperative activities into the
NearPod. He describes the materials he used in the fourth investigation as such, “I made this
more of a self-paced NearPod that they could go through and go back and kind of see it for

themselves before they started writing.” He also was the first teacher to introduce real time
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monitoring through the computer and using feedback. Steve showed flexible implementation,
often integrating multiple tools into an easily digestible online platform.

Self-Efficacy and Value. Steve did not discuss his self-efficacy or if he believed the
curriculum to be valuable. His actions do, however, give us a hint as to his feelings. Steve often
implemented the curriculum with no adaptation other than the use of effective online platforms.
This would suggest that he believed the curriculum to be sufficient to support his students’
growth in historical reading and writing. Steve was confident in his use of technology but made
no mention of his overall efficacy for teaching historical literacy.

Implementation. Steve taught content using the curriculum as well as an impressive
array of multimedia tools. Though his initial investigations were largely just modeling and
independent work, Steve began to use cooperative work as a means of scaffolding in later
investigations. Steve described this cooperative work in the final investigation, “I decided to do a
collaborative activity...I gave them time to go through all four documents...And then I had them
do this little Socratic seminar.” Steve dedicated more time than most teachers to writing
instruction and integrated student work examples when modeling. Steve was an early adopter of
monitoring and feedback and as early as the second investigation, was using tools on Google
suite to monitor student work in real time and provide extensive feedback. As Steve described, “I
gave comments on the document itself...and asked them to let me know if they had further
questions. I did that as they were working.”

In later investigations, Steve began to diversify his instruction. He had students evaluate
other student’s work as well as their own. He began to integrate self-regulation and even had
student set their own writing goals. He described his use of self-evaluation as such, “I kind of

asked them to look through it [his feedback] and the how 2 write guide...Does this have all the
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components? So it’s really trying to get them to evaluate their own writing.” In later
investigations, Steve used cooperative work as a means of helping students interact and develop
historical thinking skills. Steve would often build elaborate NearPods that would integrate
curricular supports directly into documents as a way of supporting historical reading, thinking,
and writing. Steve released scaffolds earlier than other teachers, however, due in part to his
students’ familiarity with technology (and printers at home) by his report, his students became
increasingly independent in ways that we had hoped.

Discussion

This study’s central purpose was to observe teacher fidelity, document how teachers
make curricular adaptations, and analyze how important factors such as context, beliefs, and
PCK affect implementation. Fidelity of implementation is often one of the expressed goals of
intervention studies, however, strict implementation is unwise. Students have different
educational needs, and all curricula should be modified in certain ways to best fit specific student
populations. Further, not all teachers will receive information in the same way. Important factors
within the teacher dictate practice, so better understanding these factors is an important step
toward effective curriculum implementation.

Conceptualizing the influences on teacher decision making can open up important
avenues for research and practice. Information on contextual factors can enlighten researchers
and practitioners on the greatest barriers teachers face in their day-to-day practice. Registering
teachers’ beliefs can help identify specific ways that teachers engage with information and
interpret what inputs are and are not applicable. Observing teacher PCK can help to explain skills

that teachers commonly have and ones that may need to be taught in the pursuit of effective
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instruction. High fidelity and effective implementation are lofty goals, and the examination of
how teachers make decisions is a hugely important undertaking.

In this section, I will discuss four explanations | identified through cross case analysis. |
will then take time to explain how PD can better support teachers in the pursuit of high fidelity
and effective adapted implementation. Finally, I will discuss the limitations of the study,
implications for practice, and future research.

Teacher Fidelity and Implementation: Cross-Case Analysis

A cross case analysis of participants can help to reveal trends about fidelity, how teachers
made adaptations across the board, and how critical factors influenced implementation. Four
major cross-case explanations emerged from the five participants: (a) teacher implementation
fidelity improved over time as did their understanding of curricular goals, (b) teacher PCK
exerted considerable control over the tools that teachers used for implementing the curriculum
and the adaptations that they made to the curriculum, (c) teachers’ beliefs about their students
influenced how they used and faded scaffolds, and (d) with little exception, teachers’ beliefs
about the purposes of history education were well aligned to the underlying intent of UMD’s
historical reading and writing curriculum.

Teacher Fidelity. In all five cases, teachers showed meaningful improvement in fidelity
from the beginning to the end of the study though teachers with more room to improve showed
considerably more growth. Emily and Stacey both began the investigations providing instruction
that strayed considerably from the overarching goals and strategies used in the curriculum. In
fact, for the first and second investigations, Stacey made several implementation choices that
fundamentally undercut the core tenants and goals of the curriculum. Emily lamented these early

implementation woes saying, “[I’'m] not confident - | teach them to write how I do, but not sure
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that that's the "right" way.” Erma, Rachel, and Steve more quickly understood the goals of the
curriculum but did not yet have access to the full range of pedagogical skills that they would by
the end of the study. As a result, their fidelity was somewhat limited initially. In the early
investigations, teachers used little discussion or collaborative work, and favored teaching content
over historical thinking skills. Teachers struggled with pacing, and often offered little support for
historical reading and writing. Emily described her early reading lessons as such:

“We did like a close reading of the one we did together. We did. Actually, maybe

| want to say | read through both of them Souls of Black Folk and Atlanta

compromise. | think maybe | did read through both of them with them. Yeah, we

sort of did a close reading together about them.”

This changed over the course of the study as teachers attended more PD. PD provided
activities for teachers to practice what they were teaching their students. Teacher were given
explanations of appropriate use of scaffolds and why it was important to fade them out (to
promote student independence). By the final two investigations, all teachers showed an advanced
understanding of the curricular goals. As teachers developed more extensive and nuanced PCK,
they were able to face each problem with multiple and varied framing tools. Thus, they were able
to create instruction that was both effective for the setting and sensitive to the curricular goals.

By the final investigations, the teachers had adopted highly effective teaching techniques
and implemented the curriculum with high fidelity. These included a three-day lesson cycle,
nuanced support of historical thinking through the use of cooperative activities, and effective
writing support using real time monitoring and extensive feedback. Steve described his final

writing lesson as such:
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“And then we walked through how 2 write [scaffold]. So, because I told them

there's less hand-holding this time, but how you can have your hand held is to

have your how 2 write up while you're doing it. It lays it out sentence by sentence,

guys. So, we just walked through that again and all the lead-ins for the... that you

guys use on the second page for the judgments, | think we’re really helpful to the

kids. So, I gave them... their challenges this time, which isn't, again, something |

got from the webinar was having them cite the document and not the letter.”

The increase in teacher fidelity is likely the direct result of two important factors: teacher
adjustment to the contextual demands of the COVID-19 pandemic and effective PD. COVID-19
caused fully online instruction with greatly reduced time for social studies (two 60 min lessons
per week). Teachers struggled immensely with these shifts which undoubtedly impacted their
early implementation. It seems likely that as teachers learned to teach in an online environment
(through Google suite tools and Nearpod) they could more readily attend to the district’s intent
for them to use the curriculum and teach historical reading and writing.

In addition, UMD provided PD that explained (and modeled) how cognitive
apprenticeships facilitate student learning. We explained foundational concepts in teaching
historical reading and writing, then modeled how teachers could use heuristics (IREAD and
H2W) and make their thinking visible to students. In addition, teachers were given the
opportunity to engage collaborative discussions with other teachers about the curriculum and
instructional decision making (Darling-Hammond et al., 2017: Marx et al., 2020). Moreover,
teachers were shown good and weak student work examples and UMD (and participating
teachers) collaboratively evaluated students’ attempts at corroboration, contextualization, and

sourcing. This led to further instructional planning (Monte Sano et al., 2017). Finally, the PD
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was responsive to the needs of the teachers (Coburn and Penuel, 2016) and was aligned to
address the specific contextual challenges facing instruction during the COVID-19 pandemic.
Our current study corroborates findings from Monte-Sano et al., (2014; 2017) that show how
effective PD can be used to improve teacher instructional skills for historical literacy.

Teacher PCK, Adaptations, and Implementation. Though teacher PCK became more
standardized as the study progressed, initially teachers held a wide range of pedagogical skills
including skills for supporting domain general reading and writing, skills for administering
online education, and skills for supporting historical literacy including historical thinking. Stacey
and Emily showed the least developed PCK within the bounds of the current study, while Erma
and Rachel benefitted from extensive pedagogical knowledge for teaching historical literacy, and
Steve benefitted from impressive technological skills.

Those teachers, namely Rachel and Erma, who had previous experience teaching
historical literacy more quickly understood the goals of the curriculum and more readily adopted
the tools. These teachers also were able to make meaningful adaptations to support student
understanding. Rachel for example created dedicated mini lessons to support difficult historical
thinking skills. She describes the support stating:

“So, I did a mini lesson on judgments because I was like, ‘This is the thing that

they are just having such a hard time with.’... And so, we talked through that a

good judgment does these things. But then | took them back to the Guatemala

essay and said, "Hey, remember what that essay was about? Let's try to evaluate

some of the judgments that students made...”
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Teachers with less experience, Stacey, and Emily, relied on more familiar forms of
teaching such as close reading and using CER, and adopted the curricular materials in later
investigations only after attending PD.

Steve had developed a comprehensive knowledge of technological platforms and had
integrated these even before the transition to distance learning. He quickly acclimated and began
to effectively use NearPod to integrate presentations and scaffolds. Steve described blending
physical documents in NearPod:

“So, the first one I used to the draw it out on their part on Nearpod. What | did

was just a screenshot from a word document I used, and | saved this picture. So, |

just made that picture the background. And then they were able to write on it and

do whatever they want to [it] and the next one. Same deal with the background.

And then there is a box to attach a PDF to the directions.”

He was also the first teacher to use online platforms for real time monitoring and
effective largescale feedback. All the other teachers followed his lead and later adopted many of
the effective online tools.

The connection between PCK and implementation is not particularly surprising. Fives
and Buehl (2012) acknowledge the importance of PCK as a framing device to help teachers
understand specific problems in practice and develop comprehensive plans to address those
problems. As teachers developed new and useful pedagogical tools, they could more effectively
adhere to the curriculum and support the specific needs of their students. What is particularly
promising is the effectiveness of the PD that resulted in the significant changes to PCK.

The PD integrated core components that are widely recognized as effective practices. It

was content focused, incorporated active learning, included collaborative work, and used
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effective models for practice (Darling-Hammond et al., 2017). The PD was designed to highlight
representations, decompositions, and approximations to explain the specific underlying
pedagogical practices of the curriculum (Grossman, 2009). Representation of practice provided
teachers with examples of expert teaching practice to reveal hidden components of effective
implementation. Decomposition of practice allowed teachers to identify the component parts of
effective practice. Finally, approximations of practice gave teachers the opportunity to simulate
meaningful practice and rehearse, gather feedback, reflect, and improve. Taken together, these
three key processes allowed teachers to interact with complex pedagogies and develop needed
highly effective skills (Ball & Forzanu, 2009)

Teachers also received continued coaching throughout the year likely contributing to the
overall effectiveness of the PD. The coaching sessions served as a platform for individualized
coaching and support as well as a convenient means of collecting vital information for the study.
During the coaching sessions, the UMD team often helped teachers to identify and address
specific gaps in pedagogical knowledge. The UMD team worked with teachers individually to
address concerns within their classrooms and build capacity to address their specific student
populations. Continued coaching is integral to any effective PD series (Marx et al., 2020). In
fact, large school districts such as the District of Columbia Public Schools have established
continued coaching as a cornerstone for teacher support and development (DCPS, 2016). The PD
series included coaching which helped teachers to apply skills gained during PD to their
classrooms.

Teachers’ Beliefs and Scaffolding. Interestingly, by the time I had recorded teachers’
beliefs at the end of the study, all of the case teachers held similar beliefs as to the overall

purpose of historical education. This was in contrast to the teachers’ beliefs about their specific
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students’ abilities. Teachers held varying beliefs as to the impact of students’ innate abilities,
how students home lives effect of their education, and if students could meaningfully interact
with the curriculum. Stacey and Erma both felt more strongly that some of their students’ innate
abilities would prevent them from accessing the curriculum. Erma and Rachel both mentioned
that students often had barriers to education that came from home but did not seem to believe
that this prevented any students from accessing materials. Steve seemed to hold a similar mindset
to Stacey and Erma, but perhaps because of his high achieving students, he rarely mentioned that
his students struggled throughout the study.

The teachers’ beliefs about student deficits seemed to dictate teacher implementation to a
certain extent. Teachers who indicated that student deficits were insurmountable used more
scaffolds and were less likely to remove scaffolds as the students moved through investigations.
Stacey was the best example of this type of belief and implementation. She taught both honors
and standard, and there was a stark contrast in the difference in implementation. She believed her
standard students were often not capable of the tasks. As a result, even as late as the final
investigation, she provided highly scaffolded lessons and never required students to write
complete essays. As she described it:

“My co-taught students did not write a five-paragraph essay. They wrote a very

highly scaffolded model of four kinds of chunked boxes where they did an

introduction, they did two supporting paragraphs and a conclusion. Again, highly

scaffolded. So, they are on the complete other end of the spectrum. Nowhere near

expecting them to write that five paragraph given the topic on this one.”

Conversely, teachers who seemed to believe their students more capable, such as Rachel

and Erma, were more likely to reduce meaningful scaffolds over time and allow students to strive
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towards mastery. Steve described his effort to reduce scaffolds and release responsibility for
analyzing documents stating, “For standard and co-taught, | modeled the first two documents
with them, and then I gave them time to do the third and fourth through Nearpod on their own.”
Beliefs acted as an important filter for teachers. Those teachers who saw their students as less
capable were less likely to deem challenging tasks as relevant and achievable.

Teachers’ beliefs about students and the subsequent implementation can perhaps be
explained by the contrast between growth and fixed mindsets. To simplify, a growth mindset is a
belief that one can change through effort and perseverance, while a fixed mindset is a belief that
innate abilities determine the outcome irrespective of effort or other factors (Dweck, 2016).
Teachers such as Stacey and Emily may have had a fixed mindset about their students believing
that their innate abilities precluded them from making meaningful growth. This resulted in over
scaffolding and ultimately, little independence. Rachel and Erma in contrast likely held a growth
mindset of their students and believed that with effort and proper instruction, even students who
faced difficult educational barriers could access and achieve within the curriculum. This likely
contributed to their meaningful use and reduction of scaffolds pushing students towards mastery.

Consistency in Positive Teachers’ Beliefs. As mentioned, by the end of the study, most
teachers reported having similar beliefs about the purpose of historical education. All agreed that
the primary goal was to teach students to be critical thinkers. Some teachers such as Emily and
Rachel used the more domain general term, critical thinking, while others such as Steve and
Stacey directly referenced the historical thinking skills introduced by the curriculum:
contextualizing, corroborating, and sourcing. Emily, Erma, and Rachel took this view a step
further and asserted the importance of these skills in students' lives specifically when dealing

with media bias. As Rachel put it:
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“In our modern, connected world, students have ready access to historic fact and

SO MANY sources of information . . . we DO NOT need to be another source of

information . . . our job as history teachers is to teach students the skills of

sourcing, critical thinking, corroboration & research.”

Rachel specifically identified the importance of historical education for teaching social
justice. She said:

“In US History: to know that the US was founded on deeply troubling practices

AND remarkably powerful ideas; to know that our political and economic

structures have favored some groups over others, not accidentally, and that

democracy, if used effectively, is a powerful tool for righting those wrongs.”

Interestingly, these beliefs did seem to have direct effects on her practice as much of her
content building time was devoted to discussing how historical controversies connect with
modern controversies. She, as was the case with Emily and Erma, specifically believed that skills
learned in history should be used to promote social activism today. These teachers all promoted
discussion as a means of connecting content to modern controversies as early as the second
investigation.

It is worth noting that the congruency of beliefs around the purpose of history education
may have come as a result of the PD. Teachers’ beliefs were recorded at the end of the study
after they had experienced PD that taught specifically about the importance of historical
thinking. By this point in the investigations, most teachers had adopted similar and consistent
practices, many espoused by the PD. This is in contrast to the beginning of the investigations
when many teachers used a wide variety of teaching techniques. Teachers may have held

different beliefs before PD that changed and became more consistent as did their
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implementation. This suggests that effective PD may influence teachers’ beliefs as well as their
PCK. This finding corroborates work by Lee et al. (2021c) in which the authors implemented a
cognitive apprenticeship model in science and observed the changing beliefs of two middle
school science teachers. The authors found that after attending PD and administering the model,
both teachers’ beliefs about the function of writing changed. Both teachers initially believed
writing to be a tool for assessment and communication; however, after PD, both teachers
acknowledged the key role writing can play in developing scientific reasoning. Lee and
colleagues expanded on Guskey’s (1986) model of teachers’ beliefs and proposed that PD leads
to change in practice which leads to change in student outcomes and subsequent change in
teachers’ beliefs. Monte-Sano et al. (2017) demonstrated that effective PD could help teachers to
focus more on key aspects of historical writing, pay more attention to evaluating student
historical thinking, consider the quality of student work (not just work completion), and identify
students’ needs. This study shows the wide ranging effects of meaningful PD.
Professional Development

Importantly and practically, this study informs how PD helps to change factors that affect
teacher practice as well as how PD can change fidelity and teacher adaptations over time. |
identified four cross-case explanations that speak to our research question: (a) teacher
implementation fidelity improved dramatically over time as did their understanding of curricular
goals, (b) teacher PCK exerted considerable control over the tools that teachers used for
implementing the curriculum and the adaptations that they made to the curriculum, (c) teachers’
beliefs about their students dictated how they used and faded scaffolds, and (d) teachers’ beliefs

about historical education were largely uniform and reflected the overall views of the study.
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Each of these findings exemplifies the need for effective PD. | found that through
effective PD, even in a fully online space, teachers can be taught to administer interventions with
fidelity (even when initially they show reluctance), teachers can improve their PCK, and teachers
can change their beliefs. | also found that factors such as beliefs and PCK likely dictate
implementation, so if PD can adjust these factors, it can effectively impact teacher practice. This
study provides new findings because PD was fully online suggesting that online PD can be an
important tool in future studies.

The effect of the PD series was not surprising. As discussed other studies that used
cognitive apprenticeships have documented the meaningful effects of PD on beliefs and PCK
(Lee et al, 2021; Monte-Sano et al., 2017). More interesting perhaps is the structure of this
specific PD series. This study distinguishes itself from others in that it occurred during the
COVID-19 pandemic and all PD was administered online. This included the webinar series and
the coaching sessions. Though our team followed the same models as Monte-Sano et al. (2017)
in designing the PD series a number of critical changes were necessary owing to the online
instruction. Important factors of effective PD such as opportunities to collaborate and discuss
were fundamentally shifted and our team had to make several creative decisions regarding how
to adhere to the core principles of effective PD. These included the use of communal folders for
sharing adaptations, the use of online discussion platforms, and the incorporation of online whole
group curated discussions.

Additionally. It seems likely that in the online space coaching sessions may have been
more important. The expressed purpose of coaching is often to help teachers apply more broad
learning to their specific contexts and students (Marx et al., 2020). In this study, teacher’s

classrooms looked very different depending on their students (specifically their access to
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technology), their schools and the instructional decisions made by principals and department
leads, and their own expertise. Coaching sessions became critical as teachers attempted to
navigate this new environment. Our team worked with teachers to understand the supports, make
adaptations, and meet the needs of their students.

Implications for Practice

| employed a case study design, so it is worth considering that all outcomes for the
current study were analyzed within a highly contextualized environment. Thus, extrapolation
cannot be done without overextending the data. Instead, | provide suggestions for researchers to
better understand teacher implementation and how PD can be used to build teacher capacity and
potentially change important factors affecting teacher practice.

Perhaps the most important outcome of this study for future practice is the applicability
of a fully online PD. As discussed, due in part to the COVID-19 pandemic and the large number
of teachers initially enrolled, teacher PD was fully online. Teachers attended seven online PD
sessions coupled with continued coaching to help teachers implement the curriculum. This is in
contrast to similar studies such as De La Paz et al. (2014) and De La Paz et al. (2017) which used
extensive in person training. The less intensive online PD was still successful in improving
teacher PCK for implementing the cognitive apprenticeship and potentially improving student
historical literacy outcomes (albeit with a small number of teachers). Our study demonstrates that
by using effective PD strategies and coaching, online training may be used to promote similar
teacher and student learning outcomes. This must however be understood within the context of
the study which included highly experienced teachers. More research, with a greater number of
participants, is required to confirm the validity of a fully online PD model for improving teacher

capacity in historical literacy.
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The practicality of the online PD seems to be predicated on a few factors. First, that the
PD retains evidence based practices despite being online. These include that the PD be content
focused, incorporate active learning, include collaborative work, and use effective models for
practice (Darling-Hammond et al., 2017). Many of these practices, however, are employed
during in person PD as well. What perhaps makes the online PD more functional is the ease by
which teachers can receive continued coaching. Coaching is an effective practice for ensuring
teacher instructional change (Marx et a., 2018) and was an important tenant of the PD in this
study. During the study, coaching was completed during the coaching sessions showing the
flexibility of online PD. Instead of having to gather all teachers in one place, or finding time to
meet in person, online PD allows for specific and flexible continued support. It is perhaps worth
noting that the most effective PD may be a combination of both in person and online. For larger
or more hands on sessions of PD, in person would be the priority. However, as teachers move
into their classrooms and their schedules become more hectic, online coaching may become an
effective means of continued support.
Limitations

Though the findings of this study represent a significant contribution to the literature,
there are certain limitations to consider. First, our cases, though diverse, may not have been
representative of the district population of teachers. This is a limitation inherent to case study
design but was also of particular concern for our study. The original sample of teachers was over
70, however, because participation in PD was voluntary, this number quickly fell to just nine
teachers. From these teachers, | chose the most representative five. All of the teachers had over

10 years of experience and all, but one was currently or had at some point been in a leadership

139



position such as a team lead or department head. This suggests that our population was likely all
strong teachers compared to the general pool.

Second, | was only able to measure teachers’ beliefs at the end of the investigations.
Initially, this did not seem like a concern; however, as | began to realize that teachers were
showing significant changes throughout the investigations, | realized how valuable at least one
other measure of teachers’ beliefs would have been. Although | was able to document teachers’
beliefs through coaching sessions and surveys, | may have been able to better understand
changing beliefs if | had a baseline.

Finally, restrictions due to COVID-19 prevented the entirety of our data collection.
Although I was able to collect multiple forms of data to ensure triangulation, | was not able to
collect the full breadth of what I had planned. Most notably, | was not able to observe
implementation in the classroom and instead, had to rely on teacher reporting and materials.
Future Directions

This study provides a meaningful launch point for future research. First, future research
could fill in some of the limitations of my current study. | recommend that researchers continue
to observe teacher implementation and beliefs but use more diverse teacher samples and employ
mixed methods techniques that also consider student outcomes. Ultimately, I would like for this
research to leave the realm of purely qualitative and begin to integrate mixed methods to observe
how implementation affects student outcomes. Measuring teachers’ beliefs at different times in
an investigation would provide meaningful data on how teachers’ beliefs change and interact
with PCK and other factors to influence implementation.

More expansively this study opens a series of important questions regarding PD. Namely,

can PD be effective with reduced dosage, and is online PD a viable and effective method? This
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study would suggest that with relatively little PD (only 7 total hour-long sessions and up to 3
more hours of coaching during the coaching sessions) that were fully online, teachers were able
to learn the necessary skills to effectively implement the curriculum with fidelity. Future
research is certainly needed to explore these outcomes. New and struggling teachers would be a
meaningful subpopulation to examine using the parameters of this current study. Additionally, a
critical component of PD was continued coaching. I do not know how effective the online PD
would have been with a larger population of teachers in which continued coaching may not be
possible. Finally, it is worth noting that the UMD team is currently exploring a “teach the
teacher” model in which researchers instruct a series of teacher leaders to bring the investigations
to other teachers in the district. If successful, this model could confirm the long term viability of
the intervention in a district.

To conclude, | believe that this study makes a significant contribution to the field. It helps
to map the decision-making process used by teachers to implement instruction. It confirms that
within our sample, a fully online PD can effectively change teacher PCK, beliefs, and curriculum
implementation. Though there are important limitations to this study, it opens the door to

exciting new research.
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Tables

Table 1: Demographic Information

Teacher Years Historical School Demographic Information Gender Free and Statewide Test Scores
Teaching Literacy . . . . . Reduced .
Training White Afrlca_tn Hispanic Asian Other M F Lunch Reading  Math
American

Emily 12 No 75 10 9 1 6 50 50 22 46 65

Erma 14 Yes NA

Stacey 14 Yes 49 26 14 5 6 52 48 44 24 37
Rachel 25 Yes 32 26 36 3 3 48 52 43 36 18

Steve 11 Yes 17 5 8 4 5 51 49 10 54 66

Note: Stacey was teaching at a newly opened school in the district so demographic information had not yet been published.
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Table 2: Data Collection by Investigation

Investigation

Investigation 1

Investigation 2

Investigation 3 Investigation 4

Investigation 5  Investigation 6

PD Date October 8 November 23 January 6 February 22 March 14 May 17

Data Collection September-December 2020 January-March 2021 January-March 2021

Window

Coaching session Coaching Coaching Coaching
session 1 session 2 session 3

Survey

Artifacts

Teacher
Demographics
Survey

Artifacts INV 1

Artifacts INV 2

Implementation
Survey 1

Artifacts INV 3  Artifacts INV 4

Implementation
Survey 3

Implementation
Survey 2

Teachers’
Beliefs Survey

Artifacts INV 5 Artifacts INV 6
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First Coding (INT 1)

"Team planning
system"

district requirements
new job

new school
co-taught

previous experience
previous writing
experience

black and Latino
demographics
"Housing project"
"High performance”
"Hot shot"

honors

honors

IB

standard

attendance
completion
engagement
participation
computer barriers
tech barrier

tech concerns

time constraints

time content coverage

new students

school requirements
administration

Spanish ability
team lead

training

compatible students
"Title one"

student ability
struggling students
student ability
student ability
student level

participation
stamina
student engagement

tech issues

tech

virtual environment
time restrictions
content coverage

Table 3: Open Coding Context and Factors Coaching sessions 1

Reduced Codes (INT 1)

School/district factors

Teacher/classroom
characteristics

Student characteristics

Student ability

Student
participation/engagement

Tech issues/barriers

Time
restrictions/Coverage

Final Codes (INT 1)

School/district factors
Teacher/classroom characteristics
Student characteristics

Student ability

Student participation/engagement
Tech issues/barriers

Time restrictions/Coverage
Other Obstacles

classroom application



at homework limited home

resources Other Obstacles
community issue no physical docs
benefits of virtual .
. pacing o
learning classroom application
extended time writing requirements
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Table 4: Full Code Book

Context and Factors

Beliefs

Planning, Content Knowlesge, and PCK  Self-Efficacy

Implementation

School/District
Student Ability
Engagment/
Participation
Teacher/ Classroom
Time Restriction/
Content Coverage

Barriers to Learning
Goals/ Expectations
Historical Thinking
Scaffolding

Srudent Ability
Student Motivation
Teaching Approach

and Value
Content Knowledge Self-Efficacy
Discusion and coperative work Value

Examples/ Feedback
Grading

Independent Work
Instructional Materials
Lesson Planning

Scaffolding

Teaching Historical Thinking
Teaching Reading

Teaching Writing

Technocal Knowledge

Content Knowledge
Discusion and coperative work
Examples/ Feedback
Grading

Independent Work

Lesson Planning

Scaffolding

Teaching Historical Thinking
Teaching Reading

Teaching Writing

Technocal Knowledge
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Table 5: Level 3:Themes Memo Writing

Teacher Themes

Code

Memo

Context

Beliefs

CK and PCK

SE and Value

Implementation

Pittman faces similar contextual barriers to other teachers such as the short periods, distanced learning, and the
change in students midway. She teaches at an 1B school meaning that here students are stronger though she still
has a high proportion of ESL students and mention certain racial disparities. Pittman has high degrees of
participation likely due to her strong teaching abilities and level of experience. She does not seem too often
agree with her cooperating team and is new to this school doing much of her previous work in Baltimore.

Pittman sees her role as a facilitator of historical investigations. She often works in social activism and social
justice as a central theme. This corroborates her belief that in order to engage student you need to connect
content to their lives. She acknowledges certain home barriers but focuses more on the difficulty of certain
skills and how students can be properly taught. Like other teachers she discusses the importance of critical
thinking skills.

Pittman is a master teacher. She has an expert understanding of history and numerous pedagogical skills. Early
in the investigations Pittman understood the goals of the cognitive apprenticeship and made adjustments
accordingly. Pittman in many ways was the ideal teacher because she grasped the core components but was not
afraid to make adjustments when it was merited. Her understanding of scaffolding and reducing scaffolds as
well as providing writing support was unparalleled and she was able to support historical thinking, read, and
writing by providing meaning explicit instruction and scaffolding.

Pittman has a high degree of self-efficacy which seems to be well earned as she has a number of years of
experience and has taken multiple courses to improve her skills. Though she talks little about her thoughts on
the curriculum, as evidenced by her high fidelity it is likely that she sees value in the tools and supports

It is difficult to encapsulate Pittman’s implementation because she is an extremely thoughtful educator often
making multiple adaptation to support specific student needs. Of particular note however Pittman often worked
hard to make both sides of the argument equal before argumentation adding targeted content. She built useful
scaffolds and was one of few teachers who used true differentiation often building multiple forms of the same
tool at differing levels. She employed effective mini lessons that targeted specific problem areas. She supported
writing through physical supports and had student review previous work presenting grows and grows. Present
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in her mind at all times was access and social activism so she often integrated supports into materials and used
discussion and cooperative work to connect investigations to modern controversies.

148



Table 6: Data Analysis Map

6. Theory
Confirmation

I use the themes and interalatted explinations to support but the assertaions proposed within the conceptual framework about

teacher implementation and the effects of PD.

Teacher implementation Teacher PCK Beliefs about student Beliefs about the
5. fidelity improved over time as influenced abilities influenced purpose of history
Interrelating did their understanding of the what tools how teachers used educations were
Explinations curriculum. they used. scaffolding. largely uniform.
4. Testin The final coaching session and the final survey were used as additional data as well as tests of validity. The completed code

' g book was check against the new data sources and no new codes were identified suggesting that the codes were valid. A similar
Themes - . g, .
teachnique confirmed the validity of the categories.

3. Themes Themes were created through memo writing by observing the common themes within all of the coded data.

2. Categories

Context and Beliefs Planning, Content Self-Efficacy and Implementation
Factors Knowledge and PCK Value

1. Open
Codes

Compiled based on initial coaching sessions, surveys, and materials.
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Figure 1: Five and Buehl Implementation Model
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Life, Education, Professional Development

!

;

Filters
Interpretation of
events and
content as
relevant

Potential Filters:
personal
epistemology,
students, teachers’
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Figures

Frames
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teaching practices
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What affects
immediate

action

Potential
Guides: self-
efficacy, task
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Teacher
. .
Practices
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Appendices
Appendix 1: Example Coaching session Protocol
INV 3.4 Coaching session Protocol

1) Which investigation did your team use (INV 3, INV 4, Both)?

2) Could you briefly describe how the investigation went?

3) How many instructional days did you use for the investigation?

a. Where you able to complete the tasks, you wanted to in that amount of time?
b. Can you describe what you did for each day of instruction?

4) What choices did you make in using the materials we provided?

5) What materials did you make, to teach the lesson?

6) Did you attempt to model with students? If so, what did you do and how did it go?

7) How many documents did you use with the students?

8) How many (or what %) students attended the lesson?

9) How many (or what %) participated during your lesson? Did more participate than
before?

10) How did you monitor student engagement?

11) What homework did you assign, if any? (Why did you decide this?)

12) About how many students analyzed documents using all of IREAD?

13) Were students able to understand reliability?

14) How did you help students to understand reliability?

15) Were any students or, about how many students able to complete the entire essay?

16) What was the quality of the students’ annotations?

17) What was the quality of the students’ writing?

18) Where students able to make meaningful judgements?

19) How did you support students to make judgements?

20) Did students choose evidence that supported their claims?

21) Did students compose paragraphs that follow H2w?

22) How did you approach grading?

23) What went well? Or, were there any successes? What are your goals for next time?
Other Writing Activities (time permitting)

1) Did you have your students complete any other writing activities?

2) Could you briefly describe the activity?

3) Did you use any of the materials provided by UMD?
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Appendix 2: Teacher Demographic Survey

@ UN]VER‘G[TY OF

Name, name of high school, preferred email, and # of USH sections.

Please check your certification area.

[ US History Teacher
[ Special Education
[] Other

How long have you been teaching?
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How long have you been teaching US history?

What other subjects have you taught and how long?

Are you a co-teacher USH this year?

QO Yes
O No

How confident are you teaching students to read primary sources? Explain.

Are you a co-teacher USH this year?

QO Yes
O No

How confident are you teaching students to read primary sources? Explain.

What type of training (if any) have you had for teaching writing in social studies?

How confident are you in teaching students to write historical arguments?
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Are you a team lead at your school? Would you be willing to discuss how this program is
working at your school, and then communicate with UMD?

Would you like more specific grading rubrics for each investigation?

What other supports can UMD provide, to help you with this program?

Please share additional ideas or concerns. Let us know if you would like other videos or
supports.
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Appendix 3: Implementation Survey

@ UN]VEﬁTY OF

—

Name

High School Name

Did you teach any historical reading or writing lessons after finishing Investigation 27 (you
may choose multiple activities)

O Investigation 3
[0 UMD writing lesson (from Webinar 3)

[J Other historical reading or historical writing activity (please describe)

[ Did not teach any historical reading or writing lessons

What did you do and how did that go? If you did not teach any of the above, explain why.
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We discussed the following student sample (Inv. 3 student example) in the webinar. What do
you notice about the student's judgments? Summarize what you observe, focusing on the
highlighted text.

Explain what you might say or do if this student was in your class, in Investigation 4.

Write one new idea that you learned after participating in the webinar.

Write one guestion you have about helping students improve their judgements (especially
related to the context or the quality of authors' facts and examples, or about Investigation 4).
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Consider your students. Choose one from Investigation 2 or 3 who wrote at least 3
paragraphs.

Describe the class (e.g., honors, standard) and any general characteristics (e.g., motivated,
good reader, understands historical controversies, etc.) that led you to choose this student.

Upload de-identified student sample.

Drop files or click here to upload

OR Paste his or her work from google document to this box.

What goal do you have for this student? How will you guide this student in meeting this
goal?

Write one goal that you have for yourself during Investigation 4. What supports do you need
to accomplish this goal?
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Appendix 4: Beliefs Survey

@ UN]VE_?.‘];;[TY OF

—

How would you describe your approach to teaching history? Please describe your
teaching practices.

In your opinion what are the most significant challenges that you face when teaching
history?

What do you think is most important for students to learn in history?

What do you find to be the most significant challenges that students face when learning
history?

158



Please define what historical thinking means to you.

Now that you gave this definition, what aspects of historical thinking are most important
for students to learn (and why?)

How do you work to support students’ growth in historical thinking skills?

After attending the PD, speaking with us during interviews and gaining experience with
the UMD materials this year, we'd like to ask you about what you now understand as
the goals, challenges, and important instructional steps for each investigation.
Therefore, we ask the following questions. For next year, please share your plans for
implementing each investigation, if circumstances for teaching are ideal (students back
in the classroom, each student has a Chromebook to work on, things are back to
normal, etc.).

Investigation 1
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Appendix 5: Example Teacher PowerPoint

Unit 2 Lesson 5 Outcome

Outcome:

I can write high-school level Salir:

historical arguments (part 2). Puedo escribir argumentos histéricos de

TODAY: I can use IREAD to nivel secundario (parte 2).

analyze documentslfrorn 1926 HOY: Puedo usar IREAD para analizar
gouny .for and against documentos de 1926 que argumentan a
Prohibition. favor y en contra de la Prohibicion.

¥ NEGLECT OF DUTY,
MORAL DEGRADATION,

PROTECT USH
& VOTE NO
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Appendix 6: Member Checking PowerPoint

INV 2 Comprehension of Reading/Writing Goals

Lim ited Proficient Adwanced
mReading  WWriting

~

Do teachers
understand our
goals?

(=T ¥ [T ) =

* Criteria

Cognitive

* Comprehension INV 3.4 Comprehension of Reading/Writing Goals
Apprenticeship
* Implementation

of INV goals

* Application of
StUde nts Limited Proficient Adwaneed

EDUCATION

COLLEGE OF

O e kW B A W 0D

()

i:
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Y

W Reading WWriting

Teacher Glows

* Appropriate Implementation of cognitive apprenticeship
= Flexible use of IREAD
= Reduction of scaffolds
* Supporting student discussion
* Supporting student use of judgments

* Introduction of other historical literacy activities
= Adapted INV
» Use of IREAD for other lessons
* Teachers are seeing the benefits of the cognitive apprenticeship

= Student stamina
+ Student use of quotes and judgments
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—
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Appendix 7: NVivo

NVIVO1: ¢ File Home Import Create Explore Share Modules +@ logh + W » ~%s 7 B8 - F X
o- D B- i O ° ° © #r &3 (-
Clipboard Organize € Case File Workspace
# Quick Access Classification  Classification ~
Codes [a sear ]
IMPORT ® Name “ > Files References  Created on Created by Modified on Modified by €
@ () Context and Factors 0 0 5/25/20211 (B 5/25/202111:38 AM  CB
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Chapter 5: Discussion and Implications

This dissertation focuses broadly on supporting teachers and students as they teach and
learn disciplinary literacy skills. Each of the three studies contained in this dissertation
contributes to this overarching focus. In my first study, in Chapter Two, | observe self-regulated
learning and instruction (SRI), which is often viewed as an important element for successful
cognitive apprenticeship models of instruction (Brown et al., 1989; Harris & Graham, 2009). In
my first study, | completed a formal synthesis on the effects of SRI on motivation outcomes for
students with or at risk for LD. In so doing, | attempted to clarify why SRI helps to improve
student motivation in addition to its academic benefits (see Antononiou & Souvignier, 2007;
Harris et al., 2006; Schunk & Cox, 1986).

In my second study, in Chapter Three, | explored the writing outcomes from a cognitive
apprenticeship intervention in middle school science developed by De La Paz, Levin and Felton,
who also helped to develop and evaluate De La Paz’s earlier work in history. | analyzed the data
to determine if students’ scientific literacy skills and argumentative writing skills improved on
both near and far transfer outcomes. In my final study, in Chapter Four, | documented the
implementation of a historical literacy curriculum that used a cognitive apprenticeship model.
The curriculum was designed by De La Paz with several important contributors (My primary role
was as project director and in so doing, | led three other doctoral students and a masters student
in developing curriculum, maintaining our online learning platform, and collecting data that we
did as a team. | also served as primary liaison with the participating school district leaders in our
research practice partnership).

In my final study, | observed teacher fidelity, recorded teacher adaptations, and analyzed

how important factors such as teachers’ beliefs and PCK affected the implementation of our
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curriculum. I begin this chapter with a brief summary of each study including important findings.
Next, | discuss the broader implications for students and teachers. I conclude with limitations of
the dissertations and future directions for both research and practice.
Summary and Findings

Each of the three studies contributes to a better understanding of supporting teachers and
students as they teach and acquire complex disciplinary skills. The first study affirms the
effectiveness of SRI instruction, the second study analyzes the impact of a cognitive
apprenticeship model in science, and the third study observes and details the implementation of a
similar model in history.
Elements of Effective Self-Regulated Instruction for Promoting Student Motivation

Struggling students from K-12 show significantly lower academic motivation when
compared to age range peers (Graham et al., 2017). Importantly, motivation predicts academic
achievement (Pajares, 1996). Despite this, motivation is rarely included in intervention studies
that include SRI as an outcome of interest (De La Paz & Butler, 2018). A recent literature review
by De La Paz and Butler (2018) identified that SRI may have a positive impact on student
motivation. In the first study | determined that the trend observed in our previous research
remained valid after a more systematic review of the literature on SRI and motivation.

Butler and De La Paz (in press) completed a synthesis based on 29 studies that used an
SRI intervention, and observed motivation outcomes for students with or at risk for LD. | used a
multistep identification process (online search, hand search, reference search). | coded studies for
instructional components, outcomes measures, and a series of indicators of study quality. | had
two major purposes for the study. First, to descriptively identify the types of SRI that researchers

have used to help address motivation. Second, to quantitatively analyze those studies of
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sufficient rigor to observe if interventions using SRI components did, in fact, improve student
motivation.

The analysis revealed that there were five types of SRI components in studies that
focused on improving motivation including: goal-setting, self-monitoring for task completion,
self-talk for task completion, self-talk for progress monitoring, self-talk for emotional regulation,
and self-monitoring for emotional regulation. Further, | found that across academic domains and
outcome measures, motivation increased after intervention with over 80% of studies reporting
positive outcomes. | also recognized that there were significant differences between academic
domains. First, there were more studies in reading and writing than in mathematics that met the
criteria for inclusion. Second, writing studies reported consistently higher motivation outcomes
than did either of the other two domains. Finally, writing studies were more likely to include
interventions that integrated multiple forms of SRI than either reading or mathematics.

This study, by establishing the positive effects that SRI has on motivation, lends further
credibility to the cognitive apprenticeship models used in the second and third studies. It is well
documented that writing motivation predicts writing performance (Graham et al., 2017; Troia et
al., 2012). Though disciplinary writing and domain general writing require different skills, it is
likely that motivation is similarly important in disciplinary settings. Thus a cognitive
apprenticeship model with embedded SRI has the potential to improve academic outcomes and
motivation outcomes.

Cognitive Apprenticeship in Middle School Science

Helping students to develop scientific literacy skills is difficult. Students do not naturally

think like scientists, nor can they explain the reasoning behind important scientific processes;

however, they do have the ability to learn these important skills (De La Paz & Levin, 2018;
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Hogan & Maglienti, 2001; Lee & De La Paz, 2021). In the second study, | analyzed data from an
intervention that was designed to support students as they learned scientific thinking and
argumentative writing skills. The intervention was designed by De La Paz, Levin, and Felton and
used a cognitive apprenticeship model to integrate cognitive and linguistic supports into inquiry
lessons. The intervention also integrated self-monitoring and goal setting skills during a writing
lesson. Students learned to self-evaluate and make revisions to their scientific arguments.

The intervention was composed of four, three-day, investigations on science topics
provided by the cooperating teacher using adapted materials from ADI (Sampson et al., 2013a,
b). Each investigation began with a central inquiry and required that students conduct an
experiment to collect data. Students would then write an argumentative essay to address the
central inquiry. A critical component of the intervention was small and large group discussions.
Students engaged in small group discussion to construct an initial argument and then in a whole
group teacher-led discussion to refine the argument by discussing critical questions that
promoted scientific thinking.

The study used a quasi-experimental pre-post control group design, and students were
assessed on both near and far transfer outcomes of scientific argumentative writing. | used a
multilevel analysis to account for classroom level differences and baseline inequivalences. |
found that students in the treatment condition made considerable growth on the near transfer and
far transfer outcomes. When compared to the control group, the treatment group scored made
statistically more growth on the far transfer measure. As part of the analysis, | speculated as to
why our cognitive apprenticeship model supported transfer.

In examining transfer this study contributes to the research on the effectiveness of

cognitive apprenticeship models. | analyzed the components of the model designed by De La
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Paz, Levin, and Felton and detailed how these components may have contributed to student
transfer. Key components such as the use of authentic learning investigations and evidence based
science instruction, the emphasis on small and whole group discussion, and the incorporation of
evidence based writing instruction helped to mediate learning and support transfer. These key
variables helped students to create initial learning that was deep and lasting and helped students
to recognize specific cues in both content and context that can promote transfer.
Cognitive Apprenticeship Implementation in High School History

In my final study I shifted focus and attempted to understand how teachers implemented
a cognitive apprenticeship in a historical setting. | analyzed qualitative data collected during a
yearlong project in which our team at UMD designed a curriculum to support students’ historical
thinking and argumentative writing. The curriculum included six investigations that began with a
central inquiry and had students examine historical sources to create an argument. The
cooperating district provided investigation topics and our team developed critical historical
questions. Our team designed questions to connect to current events and specific problems in
society. For example, the first and last investigations both connected to the issue of systemic
racism. The first investigation asked students, “Who was the stronger advocate for African
Americans during the 1900s, Booker T. Washington or W.E.B Dubois?” The final investigation
asked students, “Did Reagan’s intensified war on drugs have its intended consequences?”
Teachers were supported through seven professional development (PD) sessions and continued
coaching.

The goals of this study were to observe teacher fidelity to the curriculum, document the
ways that teachers made adaptations to support their students, and analyze how teachers’ beliefs,

content knowledge, PCK, and other factors affected their implementation. Additionally, | sought
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to observe how PD may affect these critical factors over the course of the study. I collected
several data sources including coaching sessions, surveys, and teacher materials to address the
goals. I chose five teachers as cases and developed profiles for each teacher.

| found that teachers were able to implement the curriculum with fidelity after completing
the yearlong PD. | documented a series of adaptations that teachers made to the curriculum,
regarding teachers using scaffolding to support students. I identified a series of cross cutting
explanations that help to explain how important factors affect implementation of the curriculum.
First, teachers showed improved fidelity throughout of the PD series. Second, through PD,
teachers expanded their PCK which affected their adaptations to the curriculum. Third, teachers’
beliefs about student ability affected decisions surrounding scaffolding and adaptations. Finally,
all teachers held similar beliefs about the purpose of history education by the end of the study.
Importantly these themes show that teachers can learn a cognitive apprenticeship model with
relatively little training (only 10 total hours between PD and coaching). Furthermore, the
findings showed that the PD could alter the way teachers think and teach in the classroom by
changing teachers’ beliefs and improve teacher PCK

Implications for Practice

The studies in this dissertation outline several important implications for practice
including the importance of integrating SRI, the use of cognitive apprenticeship models for
teaching disciplinary skills, and the need for effective PD to support teachers when implementing
a cognitive apprenticeship model.
Importance of Self-Regulation

This dissertation reaffirms the validity of teaching self-regulation. I identify SRI as an

effective form of instruction for promoting student motivation. Eighty percent of studies that
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incorporated SRI showed positive change in student motivation. Furthermore there was some
indications that certain types of SRI were particularly effective at promoting motivation. In the
second study, SRI was integrated into the intervention. The participating teacher modeled self-
talk to students as they interacted with the scientific inquiry. As part of the investigations,
students also received direct instruction on how to use self-evaluation and make revisions to their
arguments. Students wrote stronger arguments that more effectively used evidence and provided
justification after discussions and opportunities to revise. In the final study, pedagogically strong
teachers who exhibited high fidelity used SRI to support students while they learned how to
write historical arguments. For example, teachers had students set goals that addressed specific
aspects of historical writing such as creating a rebuttal. Across the three studies, SRI was shown
to be an effective and meaningful component of instruction.
Efficacy of the Cognitive Apprenticeship

The latter two studies reiterate the effectiveness of cognitive apprenticeship models for
supporting disciplinary literacy. Butler et al. (2021) adds to the research on the usefulness of the
model in science and demonstrates how students can acquire skills needed to transfer knowledge.
This study also shows the importance of discussion in helping students to think more like
scientists. Argumentative discussion is an effective way to promote student learning and can help
students to think and reason more like experts (Felton et al., 2019). Discussion was the
cornerstone of this study and students engaged in both small and large group discussions. Felton
et al. (in review) discusses the important ways that the cooperating teacher in the study shifted
“dialogic stances” while supporting student thinking. This teacher was highly responsive to the
needs of his students and would oscillate between guiding student thinking, facilitating peer

dialogue, and coaching student skills.
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The final study demonstrated that with meaningful PD, teachers can learn how a
cognitive apprenticeship supports student learning and implement it with a high degree of
fidelity while still making meaningful adaptations in materials. This study also shows that key
factors such as teachers’ beliefs and PCK affect implementation and can be changed through the
use of PD. This means that PD can not only teach the curriculum, but also change critical factors
that affect implementation and ensure high levels of fidelity. Taken together, these studies show
that the cognitive apprenticeship is accessible to teachers with proper training and once
administered, it can support disciplinary literacy in the classroom.

Meaningful PD to Support Implementation

Effective PD entails several components including that it is content focused, it provides
effective models for implementation, it occurs over a sustained period of time, and it provides
ongoing coaching to support teachers (Darling-Hammond et al., 2017). Though not a direct focus
of the second study, De La Paz, Levin, and Felton designed highly effective means of
administering PD. This PD resulted in high levels of fidelity and highly effective instruction. The
teacher had over 90% fidelity on a researcher created measure and delivered lessons that scored
an average of 3.8 out of 4 on a scale of instructional quality. In the third study, teachers showed
improved fidelity as well as greatly expanded PCK and even changing beliefs after attending the
entire PD. Meaningful PD that follows these guidelines and the examples laid out in this
dissertation can make teacher practice stronger and implementation more efficacious.

Future Directions

The studies in this dissertation open multiple avenues for future research. To extend my

first study, an initial step would be expanding the student population to typically achieving

students. Additionally, research into some of the interesting trends identified in the study may
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yield important outcomes. For example, it would be interesting to explore why SRI was more
commonly used in writing than reading and mathematics, and writing intervention studies
showed more consistently positive results. Explorations into these differences could provide
important information about the use and usefulness of SRI across academic domains.

With regards to studies incorporating SRI and motivation for struggling students,
researchers need to be more explicit about their theory of change and choice in outcome
measures in the future. If researchers are to prove that their interventions improve motivation
they will need to provide theoretical explanations as to how their specific intervention
components may affect motivation. This is similar to what we did in my second study, outlining
the potential instructional components that led to successful transfer. Researchers should also be
more explicit about their choice of motivation measure, providing a rationale for why they chose
the specific motivation constructs.

To extend my second study, researchers could focus initially on addressing some of the
gaps in this study. Though the study established that with meaningful instruction students could
transfer knowledge, there were certain limitations pertaining to the sample size and study design.
Future research needs to confirm the efficacy of cognitive apprenticeship models by using RCTs
and expanding the sample size. Focusing on specific populations of learners such as students
with disabilities and English language learners could provide insight into what populations a
cognitive apprenticeship model can effectively support.

It would be particularly important in the future to detail exactly why our cognitive
apprenticeship model was effective in promoting transfer. Though we make speculations, we do
not isolate components of the model to examine those speculations. By using more specific

outcomes measures, future researchers could identify the specific components that are most
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effective. For example, researchers could use outcomes related to student’s content knowledge to
analyze if certain components like evidence based science instruction are the most effective
components of the model.

To extend my final study, researchers could focus on expanding the sample size to
examine if trends in teachers’ beliefs remain consistent in larger and different teacher
populations. Studies could focus on mixed methods designs to examine if the changes in
implementation would have discernible effects on students’ outcomes. Additionally, researchers
could focus on measuring beliefs at different times throughout the investigations to observe more
incremental and nuanced growth.

More broadly this study reveals questions as to the nature of PD. Using a fully online PD
with only 10 hours of training, teachers were able to successfully implement a cognitive
apprenticeship. This is an important finding that demands further investigation. First, future
research should examine the dosage. If teachers could achieve effective implementation with 10
hours of training, could other teachers who did not have the same level of background in
historical reasoning or years teaching also be effective with this level of support? Additionally,
in our study, teachers benefitted from both formal PD and coaching but it was not clear which
contributed more to teacher success. Finally, researchers should explore PD models for
supporting large numbers of teachers such as a “teach the teacher” model. Though our model

was successful it may not be a model that could effectively support an entire school district.

172



Chapter 2 Table 1: Study Design and Domain

Tables

Study Design Domain Study Sample Percentage Grade Dosage Dependent

Quiality Size Struggling (hrs.) Measure
Learners

Antononiou and Souvignier RCT  Reading Medium 73 100% sihgth 29 SE

(2007)

Bandura and Schunk (1981) RCT  Mathematics Low 41 100% 15t-3rd ~3.5 SE

Berkeley, Mastropieri, and RCT  Reading High 59 100% 7hoth 6 CA

Scruggs (2011)

Buzza and Dol (2015) QED Mathematics Low 16 100% 10t NR SE, |

Cerar (2012) SCD  Writing High 7 100% gth-gth 22 SE

Cuenca-Carlino, Freeman-Green, SCD Mathematics High 6 100% gt 10 SE

Stephenson, & Hauth (2016)

Cuenca-Carlino and Mustian SCD  Writing High 9 100% gih-gh  ~15 SE

(2013)

Cuenca-Sanchez, Mastropieri, RCT  Writing High 21 100% 6t 16.5 SE

Scruggs, and Kidd (2012)

Daniel (2003) SCD Mathematics Low 18 100% 6-8th 8 SE, CA

Ennis and Jolivette (2014) SCD  Writing High 6 100% gth ~7 SE, IM

Garcia and De Caso (2006) RCT  Writing Medium 60 100% st ~8 SE

Garcia-Sanchez and Caso- RCT  Writing Medium 191 100% sih-gth  ~23 SE

Fuertes (2005)

Garcia-Sanchez and Fidalgo- RCT  Writing Medium 121 100% 5th-6th  ~20 SE

Redondo (2006)

Graham and Harris (1989)a RCT  Writing Medium 33 66% sihgth 6 SE

Graham and Harris (1989)b SCD  Writing Medium 3 100% 6t 4.5 SE

Graham, Harris, and Mason RCT  Writing High 73 100% 3rd ~5.8 SE

(2005)
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Harris, Graham, and Mason RCT  Writing High 66 100% 2nd 6.3 IM
(2006)

Macarthur and Philippakos SCD  Writing Medium 6 100% gih-gth  ~75 SE
(2010)

Mills (2012) SCD  Writing High 10 100% gth ~7 SE
Miranda, Villaescusa, and Vidal- RCT  Reading Medium 80 75% st ~17 CA
Abarca (1997)

Nelson and Manset-Williamson RCT Reading High 20 100% 4th_8th 20 SE, CA, A
(2006)

Page-Voth and Graham (1999) RCT  Writing High 30 100% 7th-gth NR SE
Rooney (1997) RCT  Reading Medium 91 100% gdpth =2 SE
Sawyer, Graham, and Harris RCT  Writing High 33 66% sihgth  ~5 SE
(1992)

Schunk (1983) RCT  Mathematics Low 30 100% gthgth 5 SE
Schunk (1985) RCT Mathematics Low 40 100% 6" 3.5 SE
Schunk and Cox (1986) RCT  Mathematics Medium 90 100% 5th-10t 35 CA
Schunk and Rice (1993) RCT Reading Medium 44 100% 5th 5 SE
Sexton, Harris, and Graham SCD  Writing Medium 6 100% gihgth  ~7 CA E
(1998)

*RCT: Randomized Control Trial, SCD: Single Case Design, QED: Quasi Experimental Design, SE: Self-Efficacy, CA: Causal
Attributions, E: Effort, A: Affect, IM: Intrinsic Motivation, I: Interest NR: not reported
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Chapter 2 Table 2: Frequency of Occurrence of Self-Regulated Instructional Components

Sample Size  Goal Self- Self- Talk Self-Talk Self-Monitoring  Self-Talk for
(Total Setting  Monitoring  for Task for Progress  for Emotional Emotional
Treatment Task Completion  Monitoring  Regulation Regulation
Conditions) Completion
All Studies 46 51% 54% 56% 33% 5% 35%
Reading 13 23% 54% 69% 15% 8% 8%
Writing 23 78% 78% 87% 70% 9% 83%
Math 10 71% 71% 14% 14% 0% 0%
Single 11 27% 18% 45% 0% 0% 0%
Component
Multi 35 71% 7% 7% 54% 9% 83%
Component

Note: Percentages were calculated by dividing number of treatment conditions in which a specific self-regulated instructional
component is present by total number of treatment conditions.
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Chapter 2 Table 3: Effect Size by Treatment Condition

Study Domain  Dependent v ES Mainten
Measure ance ES
Antononiou and Souvignier (2007) Reading SE Treatment -0.37 0.38
Berkeley, et al. (2011) Reading  CA (success) RCS -0.03 0.09
AT 083 0.39
CA (failure) RCS -0.04 0.04
AT 0.27 0.39
Cuenca-Sanchez, et al. (2012) Writing SE Treatment 1.03
*Garcia-Sanchez and De Caso (2005) Writing  SE Treatment 051 031
Garcia-Sanchez and Fidalgo-Redondo (2006) Writing  SE SRSD 0.76
SCM 1
Graham, Harris, and Mason (2005) Writing  SE (planning) SRSD 0.2
SRSD+ 0.38
SE (generating) SRSD 0.25
SRSD+ 0.1
Harris, Graham, and Mason (2006) Writing IM SRSD 1.14
SRSD+ 0.35
E SRSD 0.72
SRSD+ 0.25
Miranda, Villaescusa, and Vidal-Abarca (1997) Reading  CA (for effort) Sl 0.63 1.17
AT 086 1.2
Nelson and Manset-Williamson (2006) Reading SE Treatment (EC) -0.46
CA (success) Treatment 0.58
CA (failure) Treatment 1.3
A (positive) Treatment -0.12
A (negative) Treatment -0.45
Page-Voth and Graham (1999) Writing  SE Goals -0.3
Goals+Strategy  -0.07
Rooney (1997) Reading SE Self-Regulation 0.7
MF 0.26
SR+MF 0.36
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Schunk and Cox (1986)

Math

CA

SE

Self-Regulation
MF

SR+MF
Continuous
Discontinuous

0.44
0.25
0.27
0.02
0.91

Note: *Garcia-Sanchez and De Caso (2005) reported multiple other outcomes but did not provide information to calculate ES.

Outcomes: SE=self-efficacy, CA=casual attributions, A=affect, E=Effort, I\V: RCS= reading comprehension strategy, AT=attribution

retraining, SRSD=self-regulated strategy development, SCM=social cognitive model, SRSD+=self-regulated strategy development

plus peer support, Sl=strategy instruction, SR= self-regulation, MF=model feedback, treatment=authors offered no specific name for

the intervention
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Chapter 3 Table 1: Student Demographic Information

Variable
Hispanic Status
Special Ed
Gender

TOWLG6

TOWLY

Pretest Total
Pretest Claim
Pretest Evidence
Pretest Reasoning

Full Sample (N=110)

Control Condition (N=38)

Treatment Condition (N=72)

Mean
79%
29%
43%
15.35
8.45
0.82
0.57
0.17
0.07

SD

4.8
3.23

0.63
0.4
0.26

Mean
61%
21%
47%
17.15
9.97
1.34
0.84
0.29
0.21

SD

5.26
2.59
1.15
0.64
0.52
0.41

Mean
89%
33%
42%
14.4
7.642
0.54
0.43
0.11
0

SD

431
3.28
0.8
0.62
0.32
0
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Chapter 3 Table 2: Near Transfer (Kinetic Energy) Outcomes

Initial CER Revised CER
Outcome Mean SD Mean SD DF t-score  p-value ES
CER Total 0.15 0.36 1.54 1.79 80 3.17 <0.003** 1.08
Claim 051 0.69 0.66 0.73 92 1.48 0.142 0.21
Evidence 022 051 0.43 0.69 90 2.88 0.006* 0.34
Reasoning 0.18 0.44 0.61 0.79 96 4.46 <0.001**  0.67
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Chapter 3 Table 3: Far Transfer (Purple Loosestrife) Outcomes

Pretest Posttest
Outcome  Mean SD Mean SD DF t-score  p-value ES
CER 0.67
Total 0.54 0.8 1.39 1.61 142 4.74 <0.001***
Claim 0.43 0.62 0.67 0.67 142 3.03 0.034* 0.37
Evidence 0.11 0.32 0.49 0.69 142 4.19 <0.001*** 0.71
Reasoning 0 0 0.24 0.54 142 3.69 <0.001*** 0.63
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Chapter 3 Table 4: Baseline Equivalence

Control Treatment
Variable Mean SD Mean SD DF t-score p-value
Hispanic Status 061 05 0.89 0.32 108 3.7 <0.001***
Special Ed 021 041 0.33 0.47 108 1.35 0.18
Gender 047 051 0.42 0.5 108 0.56 0.57
TOWLG6 17.15 5.26 14.4 4.31 108 2.95 0.004***
TOWL7 9.97 259 7.642 3.28 108 3.8 <0.001***
Pretest Total 1.34 1.15 0.54 0.8 108 4.27 <0.001***
Pretest Claim 0.84 0.64 0.43 0.62 108 3.27 0.002**
Pretest Evidence 029 052 0.11 0.32 108 2.25 0.03*
Pretest Reasoning 021 041 0 0 108 4.34 <0.001***
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Chapter 3 Table 5: Unconditional Model

95% Confidence Interval

Parameter Estimate Std. Error df t Significance Lower Upper
Bound Bound
Intercept 1.42 0.165 8.28 8.59 <0.001 1.04 1.79
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Chapter 3 Table 6: Treatment Control Comparison

Total Claim Evidence Reasoning
Variable RC SE RC SE RC SE RC SE
Intercept -0.602 0.574 0.245 0.26 -0.511 0.257 -0.242 0.205
Cohort 0.676* 0.303 -0.145 0.133 0.402** 0.129 0.261* 0.11
Hispanic 0.195 0.322 0.111 0.145 0.073 0.144 0.054 0.116
Special Ed -0.031 0.286 -0.067 0.129 0.051 0.13 -0.083 0.102
Gender -0.426 0.25 -0.1 0.113 -0.143 0.112 -0.128 0.089
TOWLSG6 -0.021 0.044 0.017 0.02 -0.003 -0.02 -0.015 0.016
TOWLY 0.171** 0.063 0.011 0.028 0.078** 0.028 0.061** 0.11
Pretest Total CER 0.621*** 0.142
Pretest Claim 0.477***  0.092
Pretest Evidence 0.229 0.144
Pretest Reasoning 0.443* 0.19
Goodness of Fit
-2 Log Likelihood 360.76 186.48 186.07 135.76
Treatment ES 1.95 -0.31 0.93 0.57
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Chapter 4 Table 1: Demographic Information

Note: Stacey was teaching at a newly opened school in the district so demographic information had not yet been published.

Teacher Years Historical School Demographic Information Gender Free and Statewide Test Scores
Teaching Literacy . . . . . Reduced .
Training White Afrlca_tn Hispanic Asian Other M F Lunch Reading  Math
American

Emily 12 No 75 10 9 1 6 50 50 22 46 65

Erma 14 Yes NA

Stacey 14 Yes 49 26 14 5 6 52 48 44 24 37
Rachel 25 Yes 32 26 36 3 3 48 52 43 36 18

Steve 11 Yes 17 5 8 4 5 51 49 10 54 66
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Chapter 4 Table 2: Data Collection by Investigation

Investigation
PD Date

Data Collection
Window

Investigation 1
October 8

Investigation 2

November 23

September-December 2020

Investigation 3 Investigation 4

January 6 February 22

January-March 2021

Investigation 5  Investigation 6
March 14 May 17
January-March 2021

Coaching session

Survey

Artifacts

Teacher
Demographics
Survey

Artifacts INV 1

Coaching
session 1

Artifacts INV 2

Coaching
session 2

Implementation
Survey 1

Artifacts INV 3  Artifacts INV 4

Coaching
session 3

Implementation
Survey 3

Implementation
Survey 2

Teachers’
Beliefs Survey

Artifacts INV 5 Artifacts INV 6
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First Coding (INT 1)

"Team planning
system"

district requirements
new job

new school
co-taught

previous experience
previous writing
experience

black and Latino
demographics
"Housing project"
"High performance”
"Hot shot"

honors

honors

IB

standard

attendance
completion
engagement
participation
computer barriers
tech barrier

tech concerns

time constraints
time content coverage

new students

school requirements
administration

Spanish ability
team lead

training

compatible students
"Title one"

student ability
struggling students
student ability
student ability
student level

participation
stamina
student engagement

tech issues

tech

virtual environment
time restrictions
content coverage

Chapter 4 Table 3: Open Coding Context and Factors Coaching sessions 1

Reduced Codes (INT 1)

School/district factors

Teacher/classroom
characteristics

Student characteristics

Student ability

Student
participation/engagement

Tech issues/barriers

Time
restrictions/Coverage

Final Codes (INT 1)

School/district factors
Teacher/classroom characteristics
Student characteristics

Student ability

Student participation/engagement
Tech issues/barriers

Time restrictions/Coverage
Other Obstacles

classroom application



at homework limited home

resources Other Obstacles
community issue no physical docs
benefits of virtual .
. pacing o
learning classroom application
extended time writing requirements
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Chapter 4 Table 4: Full Code Book

Context and Factors

Beliefs

Planning, Content Knowlesge, and PCK  Self-Efficacy

Implementation

School/District
Student Ability
Engagment/
Participation
Teacher/ Classroom
Time Restriction/
Content Coverage

Barriers to Learning
Goals/ Expectations
Historical Thinking
Scaffolding

Srudent Ability
Student Motivation
Teaching Approach

and Value
Content Knowledge Self-Efficacy
Discusion and coperative work Value

Examples/ Feedback
Grading

Independent Work
Instructional Materials
Lesson Planning

Scaffolding

Teaching Historical Thinking
Teaching Reading

Teaching Writing

Technocal Knowledge

Content Knowledge
Discusion and coperative work
Examples/ Feedback
Grading

Independent Work

Lesson Planning

Scaffolding

Teaching Historical Thinking
Teaching Reading

Teaching Writing

Technocal Knowledge
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Chapter 4 Table 5: Level 3: Themes Memo Writing

Teacher Themes

Code

Memo

Context

Beliefs

CK and PCK

SE and Value

Implementation

Pittman faces similar contextual barriers to other teachers such as the short periods, distanced learning, and the
change in students midway. She teaches at an 1B school meaning that here students are stronger though she still
has a high proportion of ESL students and mention certain racial disparities. Pittman has high degrees of
participation likely due to her strong teaching abilities and level of experience. She does not seem too often
agree with her cooperating team and is new to this school doing much of her previous work in Baltimore.

Pittman sees her role as a facilitator of historical investigations. She often works in social activism and social
justice as a central theme. This corroborates her belief that in order to engage student you need to connect
content to their lives. She acknowledges certain home barriers but focuses more on the difficulty of certain
skills and how students can be properly taught. Like other teachers she discusses the importance of critical
thinking skills.

Pittman is a master teacher. She has an expert understanding of history and numerous pedagogical skills. Early
in the investigations Pittman understood the goals of the cognitive apprenticeship and made adjustments
accordingly. Pittman in many ways was the ideal teacher because she grasped the core components but was not
afraid to make adjustments when it was merited. Her understanding of scaffolding and reducing scaffolds as
well as providing writing support was unparalleled and she was able to support historical thinking, read, and
writing by providing meaning explicit instruction and scaffolding.

Pittman has a high degree of self-efficacy which seems to be well earned as she has a number of years of
experience and has taken multiple courses to improve her skills. Though she talks little about her thoughts on
the curriculum, as evidenced by her high fidelity it is likely that she sees value in the tools and supports

It is difficult to encapsulate Pittman’s implementation because she is an extremely thoughtful educator often
making multiple adaptation to support specific student needs. Of particular note however Pittman often worked
hard to make both sides of the argument equal before argumentation adding targeted content. She built useful
scaffolds and was one of few teachers who used true differentiation often building multiple forms of the same
tool at differing levels. She employed effective mini lessons that targeted specific problem areas. She supported
writing through physical supports and had student review previous work presenting grows and grows. Present
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in her mind at all times was access and social activism so she often integrated supports into materials and used
discussion and cooperative work to connect investigations to modern controversies.
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Chapter 4 Table 6: Data Analysis Map

6. Theory
Confirmation

I use the themes and interalatted explinations to support but the assertaions proposed within the conceptual framework about

teacher implementation and the effects of PD.

Teacher implementation Teacher PCK Beliefs about student Beliefs about the
5. fidelity improved over time as influenced abilities influenced purpose of history
Interrelating did their understanding of the what tools how teachers used educations were
Explinations curriculum. they used. scaffolding. largely uniform.
4. Testin The final coaching session and the final survey were used as additional data as well as tests of validity. The completed code

' g book was check against the new data sources and no new codes were identified suggesting that the codes were valid. A similar
Themes - . . .
teachnique confirmed the validity of the categories.

3. Themes Themes were created through memo writing by observing the common themes within all of the coded data.

2. Categories

Context and Beliefs Planning, Content Self-Efficacy and Implementation
Factors Knowledge and PCK Value

1. Open
Codes

Compiled based on initial coaching sessions, surveys, and materials.
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Figures

Chapter 2 Figure 1: Search Protocol
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Hand search was conducted using the following journals: Journal of Special Education, Learning
Disabilities: A Contemporary Journal of Special Education, Exceptional Children, Behavior
Disorders, Learning Disabilities Quarterly, Journal of Learning Disabilities, Contemporary

Education Psychology.
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Chapter 3 Figure 1: Experimental Design

Time Delayed Non-Equivalent Pretest Posttest Control Group Design

Condition Pretest Intervention Posttest Pretest Intervention Posttest
Control o1 02
Treatment 03 X 04
>
Year 1 Year 2

Note: O1: Control pretest, 02, Control posttest, O3: treatment pretest, X: intervention, O4: treatment posttest
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Chapter 4 Figure 1: Five and Buehl Implementation Model
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Appendices
Chapter 4 Appendix 1: Example Coaching session Protocol
INV 3.4 Coaching session Protocol

24) Which investigation did your team use (INV 3, INV 4, Both)?

25) Could you briefly describe how the investigation went?

26) How many instructional days did you use for the investigation?

a. Where you able to complete the tasks, you wanted to in that amount of time?
b. Can you describe what you did for each day of instruction?

27) What choices did you make in using the materials we provided?

28) What materials did you make, to teach the lesson?

29) Did you attempt to model with students? If so, what did you do and how did it go?

30) How many documents did you use with the students?

31) How many (or what %) students attended the lesson?

32) How many (or what %) participated during your lesson? Did more participate than
before?

33) How did you monitor student engagement?

34) What homework did you assign, if any? (Why did you decide this?)

35) About how many students analyzed documents using all of IREAD?

36) Were students able to understand reliability?

37) How did you help students to understand reliability?

38) Were any students or, about how many students able to complete the entire essay?

39) What was the quality of the students’ annotations?

40) What was the quality of the students’ writing?

41) Where students able to make meaningful judgements?

42) How did you support students to make judgements?

43) Did students choose evidence that supported their claims?

44) Did students compose paragraphs that follow H2w?

45) How did you approach grading?

46) What went well? Or, were there any successes? What are your goals for next time?
Other Writing Activities (time permitting)

4) Did you have your students complete any other writing activities?

5) Could you briefly describe the activity?

6) Did you use any of the materials provided by UMD?
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Appendix 2: Teacher Demographic Survey

@ UN]VER‘G[TY OF

Name, name of high school, preferred email, and # of USH sections.

Please check your certification area.

[ US History Teacher
[ Special Education
[] Other

How long have you been teaching?
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How long have you been teaching US history?

What other subjects have you taught and how long?

Are you a co-teacher USH this year?

QO Yes
O No

How confident are you teaching students to read primary sources? Explain.

Are you a co-teacher USH this year?

QO Yes
O No

How confident are you teaching students to read primary sources? Explain.

What type of training (if any) have you had for teaching writing in social studies?

How confident are you in teaching students to write historical arguments?
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Are you a team lead at your school? Would you be willing to discuss how this program is
working at your school, and then communicate with UMD?

Would you like more specific grading rubrics for each investigation?

What other supports can UMD provide, to help you with this program?

Please share additional ideas or concerns. Let us know if you would like other videos or
supports.
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Appendix 3: Implementation Survey

@ UN]VEﬁTY OF

—

Name

High School Name

Did you teach any historical reading or writing lessons after finishing Investigation 27 (you
may choose multiple activities)

O Investigation 3
[0 UMD writing lesson (from Webinar 3)

[J Other historical reading or historical writing activity (please describe)

[ Did not teach any historical reading or writing lessons

What did you do and how did that go? If you did not teach any of the above, explain why.
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We discussed the following student sample (Inv. 3 student example) in the webinar. What do
you notice about the student's judgments? Summarize what you observe, focusing on the
highlighted text.

Explain what you might say or do if this student was in your class, in Investigation 4.

Write one new idea that you learned after participating in the webinar.

Write one guestion you have about helping students improve their judgements (especially
related to the context or the quality of authors' facts and examples, or about Investigation 4).
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Consider your students. Choose one from Investigation 2 or 3 who wrote at least 3
paragraphs.

Describe the class (e.g., honors, standard) and any general characteristics (e.g., motivated,
good reader, understands historical controversies, etc.) that led you to choose this student.

Upload de-identified student sample.

Drop files or click here to upload

OR Paste his or her work from google document to this box.

What goal do you have for this student? How will you guide this student in meeting this
goal?

Write one goal that you have for yourself during Investigation 4. What supports do you need
to accomplish this goal?
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Appendix 4: Beliefs Survey

@ UN]VE_?.‘];;[TY OF

—

How would you describe your approach to teaching history? Please describe your
teaching practices.

In your opinion what are the most significant challenges that you face when teaching
history?

What do you think is most important for students to learn in history?

What do you find to be the most significant challenges that students face when learning
history?
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Please define what historical thinking means to you.

Now that you gave this definition, what aspects of historical thinking are most important
for students to learn (and why?)

How do you work to support students’ growth in historical thinking skills?

After attending the PD, speaking with us during interviews and gaining experience with
the UMD materials this year, we'd like to ask you about what you now understand as
the goals, challenges, and important instructional steps for each investigation.
Therefore, we ask the following questions. For next year, please share your plans for
implementing each investigation, if circumstances for teaching are ideal (students back
in the classroom, each student has a Chromebook to work on, things are back to
normal, etc.).

Investigation 1
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Appendix 5: Example Teacher PowerPoint

Unit 2 Lesson 5 Outcome

Outcome:

I can write high-school level Salir:

historical arguments (part 2). Puedo escribir argumentos histéricos de

TODAY: I can use IREAD to nivel secundario (parte 2).

analyze documentslfrorn 1926 HOY: Puedo usar IREAD para analizar
gouny .for and against documentos de 1926 que argumentan a
Prohibition. favor y en contra de la Prohibicion.

¥ NEGLECT OF DUTY,
MORAL DEGRADATION,

PROTECT USH
& VOTE NO
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Appendix 6: Member Checking PowerPoint

INV 2 Comprehension of Reading/Writing Goals

Lim ited Proficient Adwanced
mReading  WWriting

~

Do teachers
understand our
goals?
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Cognitive

* Comprehension INV 3.4 Comprehension of Reading/Writing Goals
Apprenticeship
* Implementation
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Teacher Glows

* Appropriate Implementation of cognitive apprenticeship
= Flexible use of IREAD
= Reduction of scaffolds
* Supporting student discussion
* Supporting student use of judgments

* Introduction of other historical literacy activities
= Adapted INV
» Use of IREAD for other lessons
* Teachers are seeing the benefits of the cognitive apprenticeship

= Student stamina
+ Student use of quotes and judgments
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Appendix 7: NVivo

NVIVO1: ¢ File Home Import Create Explore Share Modules +@ logh + W » ~%s 7 B8 - F X
o- D B- i O ° ° © #r &3 (-
Clipboard Organize € Case File Workspace
# Quick Access Classification  Classification ~
Codes [a sear ]
IMPORT ® Name “ > Files References  Created on Created by Modified on Modified by €
@ () Context and Factors 0 0 5/25/20211 (B 5/25/202111:38 AM  CB
@ () Epistomology ] 0 5/25/20211 (B 5/25/202111:38 AM  CB [ ]
#=- QO Implementation 0 0 5/25/20211 CB 5/25/202111:39 AM  CB .
Externals @- () Planning, Content Knowlegde, and PCK 0 0 5/25/20211 CB 5/26/2021 10:32 AM  CB .
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