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Abstract of the Dissertation 

Examining the features of students’ source-based argument writing in history, epistemology, and 
the relations between them 

by 

Jacob Steiss 

Doctor of Philosophy in Education 

University of California, Irvine, 2022 

Professor Emerita Carol Booth Olson, Chair 

 

Developing students’ source-based argument writing skills is a vital educational goal for 

the 21st-century information society. Consequently, researchers and educators continually seek 

ways to understand and improve students’ capacities for constructing and advancing arguments 

based on multiple documents, texts, or sources in a range of subject areas in secondary 

education. To contribute to these efforts, this dissertation explores the relations between 

students’ source-based argument writing and a factor increasingly seen as a predictor of how 

students reason and write with multiple sources—their epistemology—beliefs about knowledge, 

and how it is constructed. In three studies, I examined: 1) secondary students' source-based 

argument writing skills in history, 2) students’ epistemologies in this discipline, and 3) the 

relations between student writing and epistemology. Findings from all three studies will help 

researchers and educators better understand students’ source-based argument writing skills, their 

views about the nature and construction of knowledge, and how these are related. 
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Introduction  

Source-based argument writing is an important and complex skill 

National and state standards have increasingly emphasized reasoning with and writing 

arguments using multiple sources (Common Core State Standards Initiative, 2012; Levine, 2014; 

National Council for Social Studies, 2013). Makers of the CCSS have emphasized that argument 

literacy and reasoning with evidence are ‘‘essential to both private deliberation and responsible 

citizenship in a democratic republic’’ (National Governors Association Center for Best Practices 

& Council of Chief State School Officers, 2010, p. 3). The increasing emphasis on complex 

literacy skills in the standards reflects the demands of a 21st-century information society where 

students must critically evaluate and synthesize information across sources, provide coherent 

explanations to inquiry questions, and support claims with relevant evidence and analysis 

(Goldman et al., 2012; Rouet and Britt 2011). Indeed, many of the complex social, civic, and 

scientific questions that students face require making reasonable judgments and arguments based 

on multiple sources (Applebee & Langer, 2011; Bråten et al., 2011a).  

Although multiple-source-based reasoning is developed and assessed in a variety of 

ways, source-based argument writing (SBAW) is seen as a particularly useful, appropriate, and 

flexible way to develop and assess student competencies and progress towards complex 

reasoning and writing skills across content areas in secondary schools.  

To illustrate, Appendix A of the CCSS describes argument writing as having a 

particularly important place in secondary curricula:  

While all three text types are important, the Standards put particular emphasis on 

students’ ability to write sound arguments on substantive topics and issues, as this ability 

is critical to college and career readiness. English and education professor Gerald Graff 
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(2003) writes that “argument literacy” is fundamental to being educated. The university is 

largely an “argument culture,” Graff contends; therefore, K–12 schools should “teach the 

conflicts” so that students are adept at understanding and engaging in argument (both oral 

and written) when they enter college. 

As students enter college or more fully participate in civic life, forming arguments is a 

crucial skill (CWPA, 2011).  

Despite the importance of argumentation, students have few educational opportunities to 

read and construct written arguments based on multiple sources (Applebee & Langer, 2011; 

Hastings et al., 2012). Further, SBAW is an incredibly complex and challenging task that 

requires the strategic coordination of multiple, overlapping cognitive and social processes 

(Goldman & Scardamalia, 2013; Rouet & Britt 2011).  

Recent NAEP results indicate secondary students are generally challenged with writing, 

and a wide body of research documents the complex challenges prompted by SBAW, especially 

its length, complexity, and the use of multiple sources (Goldman & Scardamalia, 2013; Rogers et 

al., 2013). Secondary students struggle to evaluate and select evidence that is reliable and 

relevant to claims (Goldman & Scardamalia, 2013; McGrew et al., 2018; Rouet and Britt 2011), 

integrate multiple sources (List et al., 2019), present both sides of an argument or issue 

(Anmarkrud et al., 2014), and use source information to predict, interpret, or evaluate a 

document’s content (Bråten et al., 2011b; Britt & Aglinskas, 2002). To help students develop the 

multifaceted literacy skills needed for SBAW, secondary schools must integrate source-based 

writing instruction across content areas (not just in ELA classrooms) to prepare students for the 

digital age and 21st-century information society.  

The importance of argument literacy across content areas 
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To ensure opportunities to practice source-based argument writing across content areas, 

the Common Core State Standards (CCSS) and the College, Career, and Civic Life Framework 

(C3) emphasize the development of literacy skills students need for college and career success 

through authentic disciplinary inquiry (CCSSI, 2012; Cowgill II, & Waring, 2017; Levine, 2014; 

NCSS, 2013). In other words, students need to learn to argue in a discipline as they learn how 

people in that discipline argue. Proponents of disciplinary literacy assert there are subject-

specific ways of reading and writing that are needed to perform the distinct tasks of a discipline 

(Moje, 2008; Shanahan & Shanahan, 2008, 2012). The types of texts read, the practices for 

reading and writing, and what counts as valid knowledge claims, evidence, and sound 

argumentation vary from discipline to discipline (Langer 2011; Moje, 2008). 

A historian thinks of data differently than a scientist or literary critic and also interprets 

this data with different tools. Thus, disciplinary writing presents different rhetorical issues and 

different problems for the writer to solve. History teachers engage students in primary source 

analysis, crafting historical questions, and constructing meaning from facts with no clear answer 

(Bickford, 2010; Breakstone et al., 2013; Monte-Sano, 2010; VanSledright, 2002; Wineburg, 

1991). 

Further, views about knowledge in disciplines also vary (Cribb et al., 2018; Goldman et 

al., 2016; Shanahan & Shanahan, 2012). Those practicing the disciplinary norms of history view 

interpretations of events as tentative, unconfirmed, and liable to be disproved with countervailing 

evidence (Bain, 2006; Monte-Sano, 2010; Monte-Sano & De La Pas, 2012). Practically, this has 

myriad implications that must be considered for understanding writing. For one, acknowledging 

and determining the validity of counterclaims is a crucial part of source-based arguments that 

must be addressed in writing evaluation and instruction (Bain 2006; Goldman et al., 2016; 
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Monte-Sano, 2010, 2012; Monte-Sano & De La Paz, 2012; Wineburg, 1991). Further, it implies 

that to write well in a discipline one needs to think well in a discipline; this implication is a core 

premise of this dissertation. 

Still, there are fundamental literacy practices that span disciplines. Argument writing in 

history requires knowledge and skills that are both general and discipline-specific (Hillocks, 

1995; Monte-Sano, 2010). Argument frameworks, like Toulmin’s (1958), outline components of 

arguments that apply across disciplines (Monte Sano & De La Paz, 2012). As mentioned 

previously, National reports and research indicate the challenges students face exist across 

disciplines, including task interpretation, presenting both sides of an argument or issue, and 

supporting arguments with evidence (Anmarkrud et al., 2014; Du & List, 2020; Goldman & 

Scardamalia, 2013; List et al., 2019; NCSS, 2013; Olson et al., 2012, 2017) 

While it is unclear to what extent argument writing and historical writing are separate 

(Monte-Sano, 2010), recent research has affirmed the impact of approaches that integrate general 

literacy development alongside disciplinary literacy (De La Paz et al., 2017; Graham & Perin, 

2007; NCES, 2012; MacArthur et al., 2019; Song & Ferretti, 2013). In history classrooms, for 

example, students need general declarative, procedural, and metacognitive knowledge implicated 

in argument writing (Flower & Hayes, 1981; Hayes, 2012; Hillocks, 1995, 2011; McCutchen, 

2006), such as the use of claims, data, warrants, and counterarguments (Toulmin, 1958), but also 

disciplinary knowledge like placing evidence into its historical context when making arguments 

(Monte-Sano, 2010). Other disciplinary skills include analyzing textual evidence from primary 

and secondary documents, determining central ideas from multiple sources, determining an 

author’s point of view, analyzing relationships between sources, and constructing evidence-based 

arguments (Breakstone et al., 2013; NCSS, 2013). 
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By integrating SBAW skills and disciplinary literacy practices (e.g.. engaging in 

historical inquiry using primary sources) students can develop general and specific literacy skills 

jointly (Lee & Swan, 2013; De La Paz et al., 2017). Attending to all these literacy skills means 

students produce knowledge in writing that is both “general and discipline-specific” (Monte-

Sano, 2010, p. 543) Such an approach was adopted in this dissertation, utilizing a broad body of 

research on what supports students’ writing development while also giving attention to the 

disciplinary considerations of students in situated environments, specifically history classrooms, 

and more specifically, SBAW tasks with multiple sources.  

Given that current research indicates high school students and college freshmen use 

relatively unsophisticated approaches when it comes to SBAW writing within and across 

disciplines (Braasch et al., 2009; Kuiper et al., 2005; NCES, 2015; Wineburg, 1991), this 

dissertation contributes to the field by describing what students’ SBAW looks like in history in 

and across grade levels. Because history is a discipline that lends itself well to the development 

of general and disciplinary argumentation, findings are relevant to researchers and educators 

concerned with general and content-specific literacy practices. In addition to describing key 

components of SBAW in history, this dissertation also examines a key attribute increasingly 

acknowledged as influencing source-based reasoning and writing—epistemology—one’s beliefs 

about knowledge and how it is constructed.  

The role of epistemology in source-based argument writing 

Beliefs about the nature of knowledge and knowing have been shown to affect 

information processing, evaluation, comprehension, argumentation, source integration, and 

writing across a variety of students and content areas (Bråten et al., 2011a; Britt & Rouet, 2012; 

Ferguson & Bråten, 2013; Richter & Maier, 2017; Wiley et al., 2020). Further, epistemology 
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predicts subcomponents of source-based argument writing in history, such as attending to the 

source of information to make inferences about its relevance and reliability (Barzilai & Eshet-

Alkalai, 2015; Barzilai et al., 2015; Bråten et al., 2011b; Bråten et al., 2014; Britt & Aglinskas, 

2002; Strømsø et al., 2013).  

Epistemology influences the task models students adopt as they answer an inquiry 

question (Bråten et al., 2011a; Britt et al., 2012). For example, a student viewing history as a 

static set of facts might adopt the goal in a writing task to find and succinctly present the right 

answer to the historical question, while ignoring any conflicting evidence. A student with a more 

adaptive epistemology, that is, one in line with norms for knowledge construction in a discipline, 

might adopt a different task model. This student sees knowledge as complex and tentative. 

Consequently, as they read, think, and write they weigh multiple potential responses to the 

historical question before arguing why one explanation has more evidentiary support than 

another. Because such a student might produce writing that differs substantially, it is worthwhile 

to investigate the extent to which epistemology contributes to discrete components of writing 

(e.g. text integration and sourcing moves) in a discipline as thinking well in that discipline is 

directly linked to writing well. 

Students’ beliefs about knowledge have generally been approached from either a 

dimensional (Bråten & Strømsø, 2009; Voss et al., 1998; Wiley et al., 2020) or developmental 

view (Barzilai & Eshet-Alkalai, 2015; Kuhn & Weinstock, 2002; Maggioni et al., 2009). The 

dimensional view examines beliefs about the nature of knowledge (whether it is simple or 

complex) and beliefs about how we know (knowledge is certain or tentative) as distinct 

dimensions. These two dimensions may be manifest in distinct ways in a history classroom. For 

example, a student who sees knowledge as complex may endorse multiple reasons as to why the 
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Montgomery Bus Boycott succeeded (i.e. the boycott succeeded due to Rosa Parks’ decision to 

stay seated and the actions of those who organized the carpool once the boycott of public buses 

began). This same student might also see historical interpretations as tentative and revise their 

understanding of the event when new sources include alternative explanations (e.g. Jo Ann 

Robinson distributing hundreds of flyers in the community to spread word about the boycott). 

A developmental view sees students progressing through stages from an absolutist (the 

facts are the facts), to a multiplist (many different interpretations exist), before becoming an 

evaluativist who sees knowledge claims as verifiable through evidence-based interpretation 

(Kuhn, 2001).  This final stage matches the disciplinary practices of historians and supports the 

acquisition of advanced literacy skills (Alexander et al., 2011; Goldman et al., 2016; Monte-

Sano, 2010; VanSledright, & Maggioni, 2016). Absolutist views of knowledge are seen as naive 

and multiplist views as somewhat more sophisticated. Similarly, from the dimensional 

perspective, a view of knowledge as complex and tentative is seen as adaptive whereas a view of 

knowledge as simple and certain is seen as naive and maladaptive to source-based reasoning 

tasks. 

Yet, many researchers advance a view of students as seeing history as certain and 

preferring single cohesive narratives (Voss, et al., 1995; Voss et al., 1998). Such a view conflicts 

with adaptive epistemologies that see history as an evidence-based interpretation of events that 

would lead to better thinking, corroboration, and more sophisticated arguments about historical 

topics (Bain, 2005; Monte-Sano, 2008; Wiley et al., 2020). Therefore, close attention to the 

writing of students, their epistemologies, and relations between the two will be informative for 

educators and researchers in the field. 

Understanding epistemology and its relation to writing also matter for SBAW’s relevance 
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to 21st-century literacies and problem-solving. Individuals with more adaptive epistemologies 

not only construct better arguments but can reason with multiple conflicting sources of evidence 

and weigh multiple accounts of events (Barzilai & Chinn 2020; Goldman et al., 2012; Kuhn, 

2019), traits increasingly important for civic participation in an information society in which 

truth and accuracy are increasingly elusive (Kavanagh & Rich, 2018; Kendeou et al., 2019). This 

civic goal underscores the purpose of history education more broadly, that historical reasoning, 

thinking about the causes, consequences, and significance of historical events, matters for 

students’ civic reasoning today. Given the present focus on argument writing, a key civic skill, 

findings from this dissertation have implications for civic discourse. In other words, the quality 

of arguments about civic or social issues in society is related to student’s reasoning skills as well 

as their beliefs about knowledge, how it is constructed, and how we come to know and agree on 

what is true as a society (Barzilai & Chinn, 2020). 

Given the complexities and importance of source-based argument writing, this 

dissertation contributes to the following: 1) understanding the features and quality of students' 

SBAW across grade levels and subgroups of students, 2) understanding the nature of students' 

epistemologies, and 3) understanding the relations between the student SBAW and 

epistemology. By accounting for the relations between epistemology and components of student 

writing, the three studies produce models of students’ SBAW development across grade levels 

that can lead to improved instruction that targets the traits, skills, and contexts needed for 

flourishing in the “intertextual reality” characteristic of the 21st-century information society 

(Bråten et al., 2011a, p. 49). For example, if epistemology is found to reliably predict students’ 

skills in evidence use in a written argument, this suggests educators could productively devote 

time to addressing students' beliefs about history to improve key writing skills. Therefore, 
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findings are relevant to researchers and educators seeking to improve students’ reasoning and 

writing in source-based inquiry tasks. 

The studies of the dissertation 

The first study contributes to emerging understandings of students’ source-based 

argument writing skills in history. The study was guided by the following research question: 

What are the features of secondary students’ source-based argument writing in history? 

To address this question, a research team developed an analytic framework that measures 

features of students’ SBAW in history. The framework was applied to writing samples from 

students participating in the field trial year of a randomized control trial aiming to improve 

students’ SBAW skills in two school districts. Findings included descriptive statistics of student 

writing as measured by the analytic framework which measures discrete components of student 

writing. Findings also showed differences in writing between grade level and EL status. 

Confirmatory Factor Analysis (CFA) and Structural Regression (SR) were used to examine the 

dimensions of SBAW in history and the relative contributions of each dimension to the holistic 

score. 

In the second study, I answered the following research question: What are the features of 

secondary students’ epistemologies in history? I answered this question by developing two scales 

to measure students’ epistemology in history—one adopting a dimensional approach and one 

adopting a developmental approach. Data from the epistemology scale and CFA were used to 

examine the dimensions of students’ epistemologies in history. These dimensions were [intended 

to be] used as latent factors in the next study which described the relations between writing and 

epistemology. 

The following question guided my third study: What are the relations between students’ 
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epistemologies and their source-based argument writing? Given the growing evidence that 

epistemology influences student writing (Bråten et al., 2011a; Britt & Rouet, 2012; Ferguson & 

Bråten, 2013; Richter & Maier, 2017; Wiley et al., 2020), I used structural regression to predict 

the effect of epistemology on the dimensions of writing confirmed in Study 1. Findings indicate 

to what extent epistemology influences writing and what components of writing are most 

affected. 

Significance of the studies 

Findings from all three studies help researchers and educators better understand students’ 

writing capacities, their beliefs about knowledge in a discipline, and how their beliefs about 

knowledge relate to or affect their writing in a discipline. The range of students (grade 6-12) and 

analytic approach contribute to the understanding of when students (and important subsets of 

students such as English Learners) develop adaptive writing skills and beliefs about knowledge. 

Findings related to epistemology and its relation to student writing are relevant to 

researchers seeking to understand epistemology as a potential moderator of SBAW quality. 

Further, given the paucity of historical thinking skills in student writing (e.g. sourcing) and their 

importance to the 21st-century information society, the studies show when key skills are 

developed across grade levels and among certain subgroups of students such as English Learners. 

Whereas many studies investigating the relations between epistemology and components of 

writing use dichotomous indicators or only holistic scores, the more analytic approach to 

measurement employed in the studies was more sensitive to variation in writing skills and which 

subcomponents are most related to epistemology.  

The skills and epistemologies examined in this dissertation have relevance beyond the 

secondary [history] classroom as well. Many of the argument writing skills in history, such as 
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using source information to evaluate the relevance and reliability of a claim, and many of the 

indicators of an adaptive epistemology, such as seeing truth as the resolution of competing 

interpretations through analysis of evidence, are foundational to civic reasoning in a 21st-century 

information society. The inability of citizens to reason with multiple conflicting sources of 

evidence or attend to alternative perspectives is disruptive to civic participation and must be 

addressed through approaches that attend to students' information literacy skills as well as their 

views about how truth and knowledge are formed (Barzilai & Chinn 2020; Kavanagh & Rich, 

2018).  

Theoretical framework 

A wide range of sociocognitive and sociocultural research tells us that myriad individual 

and contextual factors influence the process of source-based argument writing with multiple 

sources. Given this, across all three studies, I drew on the MD-TRACE (Multiple-Document 

Task-based Relevance Assessment and Content Extraction) model which describes how 

individuals engage in multiple document learning tasks (Rouet & Britt, 2011). It outlines a multi-

step process individuals use when engaging in tasks with multiple sources (e.g. answering a 

historical question using primary sources) and notes that differences in how individuals perceive 

tasks, differences in context, and differences in external and internal resources available to 

individuals (e.g. epistemology or epistemic beliefs) will influence task engagement and 

subsequent products (e.g. writing). 

In their review of instruction promoting multiple source use, Barzilai and colleagues 

(2018) identify MD-TRACE as playing a major role in instruction using multiple sources across 

history, science, and language arts in secondary schools. The MD-TRACE model developed 

from the refinement of the Documents model (Perfetti et al., 1999; Britt et al., 1999). A wide 
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body of research shows the model provides broad insights into how individuals reason with 

multiple sources, documents, or texts (Bråten et al., 2011a; Bråten et al., 2014). Evidence that 

supports MD-TRACE or a documents model framework comes from research in history (e.g., 

Britt & Aglinskas, 2002; Nokes et al., 2007; Rouet et al, 1996; Wolfe & Goldman, 2005) and 

other content areas (Bråten et al., 2011a).    

Broadly, the model posits that the way individuals approach a task with multiple sources 

is influenced by a combination of external and internal resources—how an individual interprets 

and creates a mental model for the task, their prior knowledge, their self-regulation, their 

understanding of source content, their understanding of the relations between sources, 

environmental cues, the schema individuals currently have for solving similar types of problems, 

and their beliefs about knowledge (Rouet et al., 2017). To illustrate, task interpretation matters 

because individuals will disengage from a task once they feel the standards of the task have been 

met. Consequently, students who think answers to historical questions are simple and 

straightforward and do not necessarily need to be supported with evidence from multiple sources 

will produce a written argument that is brief and underdeveloped. Therefore, one’s beliefs about 

knowledge, epistemology, can determine goals for engagement, the standards for text 

production, and the final product of students thinking and production.  

To illustrate further, research has documented that individuals who differ in their beliefs 

about the amount of intertextual integration that must occur to answer a historical question will 

produce different writing (Limon & Mason, 2002; Wiley et al., 2020).  As integrating evidence 

from multiple sources and addressing counterarguments is important for a strong response to a 

document-based question in history class, understanding and attending to students' beliefs about 

knowledge is important for understanding and improving their writing. 
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Another prominent source-based reasoning model identified by Barzilai and colleagues 

(2018) is Wineburg’s (1991) model of historical thinking, which illustrates the cognitive 

processes historians engage in when analyzing and evaluating primary sources, namely sourcing, 

contextualization, and corroboration. Sourcing, a process used across disciplines and integral in 

the MD-TRACE framework, means attending to information about the source of a 

document/text/media to assess its relevance and reliability. Corroboration refers to the 

intertextual process of comparing information across sources (e.g. whether two different sources 

agree on some key point) and is also a key cognitive process in multiple document-based tasks 

across disciplines. Contextualization as a practice is arguably the most discipline-specific and 

involves situating sources within their temporal and spatial context to better understand their 

perspectives. 

Wineburg’s work to identify the key cognitive strategies involved in historical thinking 

has been widely used to study reading, cognition, and writing in history. For the present studies, 

MD-TRACE and historical thinking are not mutually exclusive, but rather complementary. The 

complementarity of the two theories is echoed by other research as well. For example, 

proponents of MD-TRACE often attend to individuals’ sourcing capabilities because evaluating 

and using information about who, what, and why a document was produced can influence how 

an individual constructs a model of sources and their relations to each other (Barzilai et al., 2015; 

Bråten et al., 2014; Strømsø et al., 2013). Sourcing is often an essential component for the 

satisfactory completion of multiple-document inquiry tasks, like resolving disparate accounts of 

historical narratives (Bråten et al., 2017; Braasch & Bråten, 2017). Corroboration, comparing 

evidence across sources, is another way that one might meet the demands of an inquiry task (as 

they interpret these demands). In this way, both frameworks are compatible, with historical 
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thinking identifying discipline-specific tools individuals utilize within the MD-TRACE model.  

Though the MD-TRACE model has also been recently adapted to the RESOLV (REading 

as problem SOLVing) model to more fully account for the role of the task, discipline, and social 

context in students’ reading processes (Rouet et al., 2017), this model mostly focuses on the 

reading process of individuals. Similar to MD-TRACE, the model posits that how students 

perceive the demands of a disciplinary task will influence how they approach and carry out the 

tasks (Wiley et al., 2020). This can occur across disciplines (e.g. reading for universal meaning 

in language arts vs. reading to understand the past in history), and within disciplines (e.g. writing 

an essay to get an “A” vs. interpreting a historical document to better understand the past). 

Although the RESOLVE and MD-TRACE models are similar, the MD-TRACE model was 

centered in the present studies due to RESOLV’s emphasis on the reading process. 

Researchers adopting the MD-TRACE model explicitly emphasize that individual 

differences in epistemology can influence reasoning and literacy outcomes, such as writing 

performance, analytical thinking, sourcing, and the representation of other viewpoints in 

argumentation (Abendroth & Richter, 2020; Barzilai et al., 2015; Barzilai & Eshet-Alkalai, 2015; 

Bråten et al., 2014; Christensen‐Branum et al., 2019; Du & List, 2020; Kammerer et al., 2015; 

McCrudden & Sparks, 2014; Strømsø et al., 2013; Wiley et al., 2020; Wolfe, 2012). Because 

epistemology influences the task models readers, thinkers, and writers adopt as well as their 

thinking with specific sources of information, it is worth identifying students’ epistemologies as 

well as potential moderators of their reading, writing, and thinking.  

For example, students taking an evaluativist approach to a multiple source-based inquiry 

task begin the task recognizing that there will be multiple competing interpretations to the 

essential question (Barzilai & Zohar, 2012; Mason & Boscolo, 2004). They also are more likely 
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to engage in specific reasoning processes, like recognizing texts are constructed in specific times 

and places. Students with more naïve epistemologies may not attend to source information to 

resolve discrepancies and consequently fail to answer a historical question adequately (Bråten et 

al., 2011b; Britt & Aglinskas, 2002; Wineburg, 1991; Wiley et al., 2020). 

Epistemology may also play a key role in writing development due to its metacognitive 

role in knowledge production (Barzilai & Zohar 2014). Because metacognition plays a key role 

in reasoning or arguing using multiple sources (Moshman, 2018; Shraw & Moshman, 1995), 

helping students determine and control how cognitive effort is spent and regulated most 

effectively will be a key component of an intervention to improve source-based writing (Graham 

et al., 2015, 2016). For example, certain individuals may ignore conflicts, rather than engage in 

effortful resolution, due to an evaluative stance that reflects a naive epistemology (List & 

Alexander, 2017; Richter & Maier, 2017; Stadtler & Bromme, 2014). As described previously, if 

a student believes that the Montgomery Bus Boycott succeeded largely due to the role of Rosa 

Parks and this student also believes knowledge in history is simple and certain, they will be less 

likely to seek more information from sources that posits different actors and actions as leading to 

the success of the movement. Their epistemology preserves a stable and coherent view of the 

historical issue.  

Positioning epistemology in the MD-TRACE model can allow for a fuller description of 

the factors leading to high-quality writing within a given discipline. Given the interaction 

between students writing and epistemology, I now review relevant literature related to students’ 

SBAW in history, students’ epistemology, and the relations between the two. I then outline my 

three studies, how they fit within this research base, and the unique contributions they will make 

to the field. 
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Background and literature review  

Components of source-based argument writing of secondary students 

 Because writing is a complex composite of many interrelated skills, researchers and 

educators approach assessment and instruction from both holistic and analytical approaches 

(MacArthur et al., 2019; Olinghouse et al., 2015). In holistic assessment, one can determine a 

student’s overall writing proficiency (Charney, 1984). Through an analytical approach, one can 

measure proficiency across discrete but related skills and then tailor instruction to students’ 

needs. This approach can offer more precise insights into student performance by assigning 

different scores components of student writing (Bacha, 2001). For example, the 6+1 trait system 

is used widely in the U.S. and other countries (Gansle, et al., 2004; NREL, 2011) to assign 

student scores for the following categories: idea development, organization/structure, word 

choice, sentence fluency, voice, presentation, and conventions. 

Research measuring specific components of writing considers the age of the students, the 

genre of the writing, and the writing task before determining what components of writing may 

plausibly be observed in the writing (Kim & Graham, 2021; Mo & Troia, 2017; Wagner et al., 

2011). For example, studies with elementary-aged students often focus on substantive quality, 

organization, productivity, syntactic complexity, and spelling and writing conventions (Kim et 

al., 2014; Wagner et al., 2011). Text-based genres, including literary analysis and argument 

writing, require skills like the integration of textual evidence and commentary and are, therefore, 

more complex when compared to non-text-based genres (Olson et al., 2020; Schleppegrell, 

2004). The additional elements also require different approaches to assessment and instruction. 

As the present studies take an analytical approach to measuring secondary students’ SBAW in 

history, a review of the components of writing in this genre and by students of this age is 
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warranted. 

As mentioned previously, national standards like CCSS and C3 standards require that 

students display many complex skills in their argument writing: “cite textual evidence from 

primary and secondary documents, determine central ideas from primary and secondary 

documents, determine author’s point of view, analyze charts and graphs, distinguish between fact 

and opinion, analyze relationships between primary and secondary documents, and construct 

evidence-based arguments (CCSSI, 2013; NCSS, 2013). The C3 standards also emphasize the 

development of disciplinary skills (Lee & Swan, 2013). In this way, SBAW in history comprises 

general literacy skills, such as advancing a claim, but also discipline-specific ones, such as 

identifying the context and perspective of primary source documents to determine their reliability 

(Breakstone et al., 2013; Wineburg, 1991). In what follows, I describe components of writing 

that can be conceived of as general literacy skills and disciplinary skills, with both being 

essential to writing in history, but disciplinary literacy skills not necessarily being relevant to 

source-based writing in other disciplines (e.g. science and ELA). These components also 

function as hypothesized latent factors in the CFA model tested in Study 1. 

Presentation of Ideas and Structure 

Broadly, the presentation of content and ideas is frequently referenced when assessing 

writing quality (NREL, 2011; National Writing Project, 2010) and is described as distinct from 

language-based features of writing (Kim et al., 2014; Troia et al., 2019; Wilson et al., 2017). The 

presentation of a strong claim and addressing the writing prompt is seen as distinct from other 

components of writing (e.g. evidence use) in multiple subjects (Correnti, et al., 2013; Wang, et 

al., 2018). In history, the presentation of ideas can be referred to as substantiation, which 

describes how well the writing offers explanations in support of a claim (De La Paz, 2017 et al.; 
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Monte-Sano, 2010; Wiley et al., 2020).  

Further, the presentation of ideas also subsumes traits like persuasiveness and the 

structure and presentation of argument structure (Monte-Sano, 2010).  Because the presentation 

of ideas includes what is said as well as how clearly it is communicated or presented (Steiss et 

al., 2022; Wagner et al., 2011) the ideas of writing and organization can be thought of as a 

specific dimension of writing. While some popular writing rubrics may see structure and ideas as 

separate components, this has not been validated to my knowledge. 

Evidence Use 

Researchers have observed the complexity and variation in evidence use across 

developmental levels in writing (Correnti et al., 2020; O’Hallaron, 2014; Wang et al., 2018) and 

have seen these skills as a distinct component of students’ source-based writing in history (De La 

Paz, et al., 2012; Monte‐Sano, 2010, 2011; Pessoa et al., 2019). In history, skills related to 

evidence use include selecting the best evidence, attributing evidence to the source material, and 

reasoning with evidence to support claims (Monte‐Sano, 2010; Reisman et al., 2019; Brimsek, & 

Hollywood, 2019; Van Drie & van Boxtel, 2008). The challenge of integrating and using 

evidence to support claims is well documented (De La Paz et al., 2012; Monte‐Sano, 2010; 

Wiley & Voss, 1999), though less certain claims can be made related to whether evidence use is 

a district or dissociable dimension of writing in history. The present studies will address this 

question.  

Historical Thinking 

Historical thinking encompasses several skills related to reasoning with historical 

evidence, including analyzing evidence through historical moves such as sourcing, 

contextualizing, and corroborating to assess the validity of different historical interpretations or 
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perspectives (Monte-Sano 2011; Wineburg, 1991). Some research suggests historical thinking is 

a separate dissociable dimension of writing quality in history, though one correlated with overall 

quality (De la Paz et al., 2017; Monte-Sano, 2012; Pessoa et al., 2019). Researchers have 

identified key features of historical thinking in student writing, including sourcing, 

contextualization, perspective recognition, and addressing counterarguments (De La Paz et al., 

2017; Du & List, 2020; Monte-Sano 2010, 2011, 2012; Wiley et al., 2020). These skills are 

notably difficult for students to display proficiently across disciplines (Bråten et al, 2011b; Britt 

& Aglinskas, 2002; Lund et al., 2019; Wineburg, 1991).  

Historical thinking is seen as crucial to argument writing using multiple sources in 

history. Using source information, or sourcing, allows readers to organize sources and their 

content when creating a representation of a historical event and can help determine which claims 

are best supported in response to a historical question (Bråten et al., 2011b; Britt & Aglinskas, 

2002).  Further, because historical thinking helps students understand the intention of the author, 

the context of writing, the position/perspectives of sources, and the reliability of the evidence, it 

is necessary to make an accurate and persuasive argument in response to historical questions 

(Gottlieb & Wineburg, 2012; Paxton, 2002).  

Language Use 

Writing quality indicators related to language use (e.g. conventions, diction, syntactic 

variety) are also distinct components in commonly used writing rubrics. Empirically, studies 

have found specific language features to uniquely explain variance in student writing 

(MacArthur et al., 2019; Troia et al., 2019). Studies assessing the dimensionality of writing have 

found syntactic complexity and conventions to be related but dissociable constructs of writing, 

albeit with younger students (Kim et al., 2014, Kim et al., 2015). Linguistic features of writing 
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have also been shown to vary by genre and prompt (Crossley, 2020; Kyle & Crossley, 2016). 

Therefore, language use is a possible distinct dimension in the SBAW of secondary students in 

history. 

Approaches to measuring students’ beliefs about knowledge 

Beliefs about the nature of knowledge and knowing, epistemic beliefs, have been shown 

to affect information processing, evaluation, comprehension, argumentation, and performance in 

literacy tasks across a variety of disciplines (Bråten et al., 2011a; Ferguson & Bråten, 2013; 

Richter & Maier, 2017; Wiley et al., 2020) Though the inclusion of measures of epistemology in 

history is relatively novel (Maggioni et al., 2009; VanSledright & Maggioni, 2016; Wiley et al., 

2020), epistemology has been used as a variable to explain adolescent reasoning and literacy 

outcomes across wide contexts and subjects. Broadly, researchers interested in epistemology 

have taken either dimensional or developmental views of epistemology, both of which will be 

examined in the present studies. 

A dimensional view of epistemology  

Preliminary work measuring individuals’ epistemology (Hofer, 2001; Hofer & Pintrich, 

1997; Schommer 1990, 1994) has advanced multidimensional views of epistemology.  Recent 

empirical work has validated and argued for the use of four dimensions to identify an individual 

epistemology for descriptive or predictive applications. Two dimensions reflect an individual’s 

views about the nature of knowledge (how simple/complex knowledge and how certain/complex 

knowledge is) and two dimensions reflect an individual’s views about the nature of how one 

comes to know (what is considered a good source of knowledge and how one justifies a 

knowledge claim). Figure 1 shows how one can conceive of an individual falling somewhere on 

a spectrum in each dimension of epistemology. For example, the top half of the figure shows 
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how one’s beliefs about the nature of knowledge can be relatively naive, believing knowledge is 

simple and certain, or they can be relatively sophisticated, believing knowledge is complex is 

tentative. The bottom half of the figure shows different beliefs about how knowledge is 

constructed. One may see an individual’s intuition as a reliable or even preferred source of 

knowledge, whereas someone else may see knowledge as primarily formed through evidence-

based reasoning and distrust knowledge claims based on intuition. 

Figure 1.  
Dimensional View of Epistemology 

 
Researchers have outlined numerous ways in which one’s position on this spectrum 

matters for their reasoning, comprehension, evaluation, argumentation, and writing (Barzilai & 

Eshet-Alkalai, 2015; Bråten, et al., 2008; Rukavina & Daneman, 1996; Sinatra et al., 2003). In 

history, for example, viewing knowledge as complex leads to better historical reasoning and 

constructing cause/effect explanations (Wile, et al., 2020). See Table 1 for more information 

about each dimension and a practical example of how variability in specific dimensions predicts 

different thinking processes or behaviors. 
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Table 1.  
Prominent Dimensions of Epistemology  

Dimension of epistemology Practical implication 

Simple/complex dimension:  views of 
knowledge; from isolated facts to 
complex interrelated concepts 
 
 

Belief in knowledge as simple facts makes individuals less 
motivated to synthesize information from multiple documents 
into a coherent framework (Strømsø et al., 2008) 

Viewing arguments as facts, not constructions, with multiple 
sides, makes one less likely to endorse other views (Wolfe, 2012; 
Christensen‐Branum et al., 2019) 

Braten and Strømsø (2006) argue a complex view of knowledge 
is good for building coherence across multiple conflicting texts 

Certain/tentative dimension: view of 
knowledge absolute and static to 
tentative and evolving 

Believing knowledge about an issue is complex leads to less use 
of sources that simplify an issue (e.g. a newspaper article that 
depicts a one-sided view of an issue) (Strømsø et al., 2013) 

Kardash & Scholes, (1996) argue a view of knowledge as 
tentative and complex leads to more open-minded writing 

Awareness of the constructed nature of knowledge helps improve 
the integration of multiple online sources (Barzilai & Zohar, 
2012) 

Source of knowledge dimension: from 
originates outside self, with external 
authority to actively constructed in 
persons socially 
 
 

Belief in knowledge from an authority, vs. constructed from self 
has mixed results in reading comprehension and text 
interpretations (Bromme 2005; Bråten et al., 2008) 

Justification of knowing dimension: 
from justifying claims in observation, 
intuition, and personal experience to 
rules of inquiry and evaluation 
 
 

Braten and Strømsø (2010) argue that beliefs that knowledge 
claims (e.g. what led to the success of a historical movement) 
should be based on inquiry and evaluation of sources are more 
adaptive than beliefs that common sense or first-hand experience 
should be the source of knowledge claims 

This dimension is key in source evaluation as a higher-order 
moderating process (Bråten et al., 2014) as individuals will be 
more inclined to assess source material and integrate evidence 
from multiple sources 
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In three of the four dimensions, researchers see more sophisticated beliefs as generally 

more adaptive—it is better to think of knowledge as complex and tentative (rather than simple 

and certain) and to seek to justify claims through inquiry and evaluation. To illustrate, a common 

task in historical interpretations is to reconcile two conflicting accounts of a historical event. 

Given conflicting sources and asked, “Who is responsible for the violence that occurred in the 

“Boston Massacre?”, students who believe knowledge is complex and tentative will likely 

comprehend both sides of the event better, assess the reliability of sources (instead of ignoring 

sources that disagree with prior views), and write explanations that account for multiple 

perspectives. Similarly, believing that claims should be justified through evidence and 

interpretation will result in more integration of evidence across sources. 

 In the source of knowledge dimension, however, research has shown mixed results as to 

what end of the spectrum is more adaptive. Mason and colleagues (2006) found that beliefs in 

personal meaning construction positively affected holistic text interpretation, including 

understanding main ideas, and the production of text inferences. Buehl and Alexander’s (2005) 

work produced contradictory findings as students with high beliefs in authority as the source of 

knowledge performed quite well regarding text-based learning.  These results suggest that 

opposite ends of the spectrum are more or less adaptive depending on the context, sources, and 

task (Bråten et al., 2014). For example, it may be adaptive for an individual with low knowledge 

about climate change to trust authority, but in challenging an interpretation of a literary 

interpretation it may be more adaptive to trust one’s own ability to construct knowledge.  

Ferguson and Bråten (2013) found that Norweigan 10th graders with high knowledge of 

an issue, a lack of belief in personal justification, and a high-level belief in justification by 

multiple sources performed best on multiple-text comprehension measures. One implication 
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could be that this dimension of epistemology is not stable or reliable. Another implication is that 

one must flexibly shift between trusting oneself as a constructor of knowledge and trusting 

authority based on topic complexity and one’s own beliefs and knowledge. For example, given 

one’s low knowledge about how vaccines are developed, it is reasonable to trust claims about 

vaccine safety from reliable experts and not construct knowledge about this topic from one’s 

intuition, experiences, or “research.” 

One must also consider the discipline in which one is reasoning as beliefs can be more or 

less adaptive in different disciplines. Given this, the first two dimensions, Simple/Complex and 

Certain/Tentative were used to study epistemology in history because, in this discipline, the 

belief that knowledge is constructed, tentative, and complex is needed to spur effortful 

evaluation or elaboration with conflicting information (Richter & Maier, 2017). I measured these 

two dimensions in Study 2 of this dissertation. The fourth dimension, how one believes 

knowledge claims should be justified, was also addressed in the second study as evidentiary 

reasoning is a key component of history as a discipline (Goldman et al., 2016). Wiley and 

colleagues (2020) took an approach to more directly measure beliefs in the value of evidence and 

reasoning to resolve interpretations in history that is adopted in the present studies by including 

justification through the integration of evidence (Integration) as a dimension of epistemology in 

history. Finally, I did not attend to the third dimension, sources of knowledge, given issues in its 

measurement in previous research, a lack of clarity about its relation to reasoning and writing 

outcomes, and a lack of research showing which end of the spectrum is adaptive in history (e.g. it 

is unclear the extent to which trusting a source of authority, like a textbook, is adaptive to 

productive reasoning and writing).  

A developmental view of epistemology 
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Researchers studying epistemology have also taken a developmental approach, measuring 

individuals’ progress from naive to more sophisticated epistemologies as represented by three 

categories: absolutist, multiplist, and evaluativist (Kuhn, 1999, 2001; Kuhn & Weinstock, 2002). 

Individuals progress in their epistemology, first perceiving knowledge as a static and objective 

reality, then an arena of multiple subjective opinions, before moving to a final stage which 

integrates the previous two stages. An individual becomes an evaluativist when they 

“[understand] knowledge as judgment based on evaluation in a framework of alternatives and 

evidence and, accordingly, subject to change” (Kuhn, 2019 p. 28; Greene et al., 2016). 

This approach to measurement overlaps with the dimensional approach as it attends to 

how individuals conceptualize knowledge and how individuals believe one comes to know. 

However, as opposed to measuring dimensions separately, a developmental view posits that 

within a domain (i.e. history) an individual’s epistemology is unidimensional and can be 

categorized as absolutist, multiplist, or evaluativist. Each of these categories represents an 

individual’s view toward knowledge and informs their approach to solving information problems 

in a given domain.  

The following table summarizes major differences between the three categories, which 

are also seen as developing stages--an individual moves from being an absolutist, to being a 

multiplist, before becoming an evaluativist as they reach epistemological maturity. 

Table 2.  
Naive to Mature Epistemologies 

Developmental stage Practical implication 

Absolutist: Believes knowledge is concrete, stable, 
and a set of indisputable facts; there is one correct 
view of the world 
 
 

An absolutist who does not believe in climate change 
may dismiss contradictory claims as false and in 
need of correction; They wouldn’t see their view 
about climate change to be falsifiable even with 
more evidence 
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Multiplist: Believes multiple truths can exist in the 
world; each subjective view of an issue can be right 
in its own way 

Increasing awareness of multiple perspectives can 
support the move towards epistemological maturity 
but can fall short of reaching an objective 
understanding of important issues; To say climate 
change believers and non-believers are both correct 
is implausible and potentially catastrophic. 

Evaluativist: Believes knowledge can be produced 
through rational inquiry; there are sometimes 
competing theories about a topic, but these can be 
resolved by using evidence and reason  

Knowledge is complex and tentative, but claims 
about a topic are falsifiable; Therefore, we can know 
if climate change is real and true and we should use 
valid epistemic processes to discover the truth 

Note. Table created referencing research across different domains (Barzilai & Weinstock, 2015; Barzilai 
& Zohar, 2012; Greene et al., 2016; Kuhn, 2019; Mason & Boscolo, 2004).  
 

The developmental view is rooted in argumentation and discourse studies (Kuhn, 2019) 

and has been used to understand why certain individuals write more effective and balanced 

arguments. For example, Mason and Scirica (2006) found that 8th grade students who were 

evaluativists wrote more effective arguments and included more counterarguments and rebuttals 

compared to their multiplist or absolutist peers. Similarly, moving towards an evaluativist 

epistemology has been linked to higher reading comprehension and understanding of complex 

issues (Kuhn, 1999; Kuhn & Winestock, 2002). While there are cognitive processes in 

reconciling divergent views, one’s epistemological maturity can also moderate this process. For 

example, one needs to first believe there are multiple views on an issue before being compelled 

to formulate a counterargument.  One then needs to believe knowledge claims can be disproved 

(evaluativism) before moving to do so. In this way, epistemology can be seen as a type of 

epistemic metacognition that influences how tasks are carried out and how arguments are 

structured (Barzilai & Zohar, 2014); Epistemology then is a key process that determines how one 

works and carries out multiple source-based tasks within the MD-TRACE model. 

Relations between epistemology and source-based argument writing 
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Theoretical and empirical findings support further investigation of the relations between 

epistemology and SBAW. In their meta-analytic review, Greene and colleagues (2018) 

concluded that epistemology can predict academic performance across a variety of domains and 

tasks. Such an influence may exert itself in several ways. For one, epistemology has been 

conceptualized as a type of metacognition, or epistemic thinking, monitoring one’s thinking 

about knowledge claims and how to justify them throughout the work of reading, integrating, and 

writing with multiple sources (Barzilai & Zohar, 2012; Bromme et al., 2010; Hofer, 2001; Mason 

& Bromme, 2010). Most cognition, including epistemic thinking, needs to be seen as valuable 

for one to justify the effort (Kuhn, 2019). For example, even if students have demonstrated they 

can integrate information from multiple sources, they might not do so in different settings (e.g. 

evaluating claims on Twitter vs. synthesizing sources in an academic essay) because they do not 

see such cognition as relevant to the task at hand or valuable in such a setting (Barzilai & Zohar, 

2014; Chinn and Buckland, 2012). 

Epistemic thinking also affects information processing, evaluation, and comprehension 

(Bråten et al., 2011; Britt & Rouet, 2012). Therefore, in tasks that require students to integrate 

multiple sources of information to answer a question, for example, an argument about the most 

important causes of a historical event, epistemology can be a crucial predictor of second-order 

evaluation or validation processes (McCrudden, & Barnes, 2016). Practically, students with a 

belief that knowledge is simple and certain may not attend to information that conflicts with 

what they previously know or have read about a historical event. This lack of deep processing 

can also be tied to a low standard for coherence typical of students with more simple views of 

knowledge or with weak epistemic thinking (Du & List, 2020).  
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Studies have also linked students’ epistemology with their sourcing activities both while 

reading and writing (Barzilai et al., 2015; Barzilai & Eshet-Alkalai, 2015; Bråten et al., 2014; 

Wiley et al., 2020). These findings support the theory that epistemology leads to more effortful 

evaluation needed to resolve conflicting information (Richter & Maier, 2017) and 

epistemology’s role in the integration of source content, attribution of evidence to source 

material, and incorporating different perspectives or viewpoints, especially those that conflict 

with prior knowledge or beliefs (Britt, Perfetti, Sandak, & Rouet, 1999; List & Alexander, 2017; 

Perfetti, Rouet, & Britt, 1999; Taber & Lodge, 2006). 

 Epistemology has also predicted better integration of information about a topic across 

texts (Rukavina & Daneman, 1996; Stromso & Braten, 2006) and better multiple text 

understanding (Bråten et al.,, 2008), both of which are crucial for making a coherent and 

organized argument in a source-based inquiry task. Further, an adaptive epistemology, that 

knowledge is complex, tentative, and evolving is seen as predicting attention to multiple sources 

and viewpoints (Barzilai and Eshet-Alkalai 2015; Bråten et al. 2011). As integrating evidence 

from multiple sources and addressing counterarguments are key indicators of quality in SBAW, 

epistemology is a key component leading to quality writing.  

Domain-specificity: Epistemology in argument writing in history  

Epistemology must also be considered within the context of SBAW tasks (Kuhn, 1999). 

An adaptive epistemology is determined by the demands of the task and what is considered an 

appropriate construction of knowledge in a discipline (Britt et al., 2013; McCrudden, & Sparks, 

2014; Rouet and Britt 2011; Rouet, Britt, & Durik, 2017). Therefore, epistemology can be both 

domain-general and domain-specific (Muis et al., 2006), with most researchers electing to study 

epistemology using domain-specific instruments. 
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 Recent concerns with epistemology in history can be linked to an emphasis on 

disciplinary differences in knowledge construction. Such differences influence practices in a 

discipline (Alexander et al., 2011; Goldman et al., 2016; VanSledright, & Maggioni, 2016).  

Beliefs about what history is, how knowledge is created in history, and how knowledge claims 

are justified influence thinking and growth in historical understanding (VanSledright, & 

Maggioni, 2016). To measure epistemology in history, one needs to consider the object of study, 

the subject of history as a discipline, and the practices and standards for producing knowledge in 

history. 

For the present studies, it was important to operationalize an adaptive epistemology as 

one that would produce accurate and valid knowledge about history. Two recent trends in 

secondary history instruction are relevant to this dissertation: 1) the increased use of SBAW 

tasks and 2) adopting an alignment with disciplinary literacy practices to improve literacy and 

content knowledge. Disciplinary literacy refers to the specific ways experts in a discipline think, 

read, write, and communicate (Goldman et al., 2016; Shanahan & Shanahan, 2012) and includes 

their processes and products of communication as well as their beliefs about knowledge and how 

it is constructed (i.e. epistemology). A brief explanation of the epistemological stance in the 

discipline of history and its relation to student writing is warranted. 

Regarding the objects of study, history teachers often use textbooks at the expense of 

historical artifacts (i.e. primary sources). The dominance of textbook-based instruction and an 

absence of source-based inquiry tasks are increasingly considered problematic. That current 

students see history as a body of facts (Goldman et al., 2016; VanSledright, 2002) is seen as tied 

to the predominance of textbook-based instruction (Bain, 2006), which is not well suited to 

teaching the complex disciplinary reasoning needed for source-based inquiry tasks. Instead of 
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teaching history as a “fixed story” (Monte-Sano, 2010, p. 1063), other researchers and educators 

argue it is important to have an epistemology in history that predisposes one to inquiry and 

evidentiary thinking (Ashby, Gordon, & Lee, 2005; Bain, 2005).  

As most textbooks reflect a belief that knowledge is static, simple, and rests in authority, 

researchers argue that history classrooms should turn to document or source-based inquiry which 

more accurately reflects history as a competing set of interpretations supported by evidentiary 

thinking (De La Paz et al., 2017; Monte-Sano, 2010; Nokes, 2013; Young & Leinhardt, 1998). 

Such practices are informed by a more adaptive epistemology that emphasizes a view of history 

as evidence-based interpretations that can always be revised, corroboration across sources, and 

the weighing of different viewpoints before coming to a reasoned conclusion (Bain, 2005, 2006; 

Goldman et al., 2016; Monte-Sano, 2010; Reisman, 2012). In such a classroom, students are 

more able to do the work of history, learn content knowledge, and practice disciplinary literacy 

skills that are seen as relevant to 21st reasoning skills: forming a coherent interpretation of an 

event from multiple documents, advancing strong arguments with supporting evidence and 

reasoning and using evidence to justifying knowledge claims (Ashby, Gordon, & Lee, 2005; 

Goldman & Scardamalia, 2013; Lee & Shelmit, 2003;). 

Seeing history as an evidence-based interpretation of events has been seen as adaptive to 

writing improvement (Monte-Sano, 2008) and a recent study by Wiley and colleagues (2020) 

suggests student epistemology was predictive of major differences in the writing of secondary 

students, including key historical thinking moves like sourcing and contextualization. This is in 

line with the suggestion of the MD-TRACE model that internal resources and perceptions of the 

task will influence the use of disciplinary practices like inquiry, corroboration, and forming 

historical interpretations from evidence (Maggioni et al., 2009). Increasing source-based 
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instruction can develop students’ more adaptive epistemologies. At the same time, an adaptive 

epistemology may be necessary to participate in such disciplinary practices competently. If a 

student sees history as a stable and simple body of knowledge enshrined in a textbook, one 

would not expect that student to be well-prepared to resolve competing interpretations of a 

historical event through conflicting sources of evidence. 

 Further, in other subjects, epistemic beliefs are independent predictors of performance by 

secondary students (Greene et al., 2018) The present studies’ contributions to this growing base 

of knowledge are, in part, aided by a more comprehensive measurement of student writing and 

the use of both dimensional and developmental views of epistemology as potential moderators of 

student writing performance. Though some efforts have been made to measure epistemology in 

history, they have focused on teachers (Maggioni et al., 2009), have demonstrated low 

consistency scores for the proposed scales, and have been unclear as to whether epistemology is 

best viewed as uni- or multidimensional (Maggioni et al., 2009; Stoel et al., 2017; Wiley et al, 

2020). 
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Study 1: What are the features of secondary students’ source-based argument writing in 

history? 

Purpose 

Given the need to better understand the features of secondary students’ argument writing 

in history, the first study examined source-based argument writing (SBAW) of a sample of 

students in grades 6, 7, 8, 10, 11, and 12 (History is not taught in grade 9 in this state). The study 

was guided by the following research question: What are the features of secondary students’ 

source-based argument writing in history? The study examined differences between grade levels 

and between students designated as English Learners across discrete components of writing. The 

study also examined the dimensions of SBAW in history and their relations to holistic scores.  

Dimensions of SBAW writing in history were used in Study 3 which examined the relations 

between epistemology and writing.  

Given the broad challenges students face when writing arguments with multiple sources, 

I hypothesized that students’ overall writing performance would be similar on average across 

discrete features of writing such as the presentation of ideas, structure, and language use, but 

students would especially struggle with features of writing related to historical thinking and 

evidence use (namely, sourcing, contextualization, and corroboration, attribution, and presenting 

reasoning to support a claim).  

I also expected differences between grade levels and between students of different 

language statuses to be significant across all components of writing, with older students 

performing better than younger students and students designated as EO/IFEP, and RFEP 

performing better than students designated as EL. I expected that among high school students in 

the sample, components of writing related to their evidence use and historical thinking would 
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have more variation than components only related to their language skills (e.g. sentence fluency, 

diction, syntactic variety and style), which aligns with research showing the development of 

academic language takes time (Olson et al., 2017) 

Using Confirmatory Factor Analysis, I also hypothesized that SBAW in history would 

best be represented by a five-factor solution—Presentation of Ideas, Structure, Language Use, 

Evidence Use, and Historical Thinking— with all five factors, except Historical Thinking, being 

moderately related to each other. Finally, I hypothesized that all dimensions of SBAW in history 

would predict holistic scores. 

Method 

Participants 

Participants in the first study included 207 secondary students from two urban school 

districts in the southwest United States. Students were part of a field trial for a writing 

intervention aimed at improving secondary students’ SBAW through improved teacher 

knowledge and instruction. In this pilot study, 24 teachers participated in professional 

development to improve students’ SBAW in history across grades 6, 7, 8, 10, 11, and 12. At each 

grade level, three teachers in district A and one teacher in district B (4 teachers per grade level) 

selected one classroom to participate as a focal class to test the efficacy of the intervention to 

improve student writing outcomes.  

Across the four teachers at each grade level, stratified random sampling was used to 

select 9 students per teacher, or 36 students per grade. Stratified random sampling procedures 

first blocked students by sex and then by English language status (as determined by the 

California Department of Education’s definition of English Learner), to ensure an adequate 

number of students designated as IFEP (Initially Fluent English Proficient), RFEP (Reclassified 



 

34 
 

Fluent English Proficient), EO (English Only), and EL (English Learner) were included in the 

study. In each class, I randomly selected 1 student designated as IFEP or RFEP per sex, 2 

students designated as EO per sex, 1 student designated as EL per sex, and 1 additional student 

of any language designation.  One 8th grade teacher participating in the pilot study changed 

teaching assignments before the school year began and did not have her grade 8 students 

participate in the intervention. Therefore, the stratified random sampling of 9 students over 23 

classrooms resulted in a sample of 207 students used in the present study. 

In the sample, approximately 16% of the students were designated as ELs,  27% were 

designated as RFEP, and 57% were designated as EO/IFEP. These percentages are similar to 

district-wide percentages for each district. In the sample, 48% of the students were female. The 

districts did not provide the racial/ethnic composition of the students or the free or reduced lunch 

(FRPL) status of the students in the study. However, at a district level, 73% of students received 

FRPL in District A, 70% received FRPL in District B, and over 70% of students in each district 

were Hispanic/Latinx. 

Measures 

Source-based Argument Writing Task 

To examine the features of students’ SBAW in history, I examined student performance 

on a baseline writing measure. During the field trial, students were randomly selected at the 

classroom level to write to one of two text-based analytical writing prompts, which were 

administered across two, 50-minute class periods. Each prompt asked students to read four 

sources about a historical topic and to write an argument of causal analysis. Students wrote 

arguments in response to one of the following questions: 1) How did the Montgomery Bus 

Boycott succeed? (BB, n=99), or 2) How did the Delano Grape Strike and Boycott succeed? 
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(GB, n=108).  All students responded to the prompt using Google docs and typed their essays. 

All students were familiar with using Google docs and keyboards were provided for all students. 

An option to hear the sources read aloud was also provided to all students. See Appendix A for 

the complete version of each writing prompt. 

The prompts were designed the previous year over multiple cycles of testing, analysis, 

and modification. Both prompts exhibit the writing skills emphasized in history classrooms as 

well as Common Core State Standards (CCSI, 2012; Goldman et al., 2016; Cribb et al., 2018; 

Martin et al., 2011). Both prompts use a mix of both primary and secondary sources and 

emphasize constructing interpretations of the past using evidence and reasoning (Bickford, 2010; 

Breakstone et al., 2013; Wineburg, 1991). As document-based questions require the use of 

different, even conflicting sources to understand the past, they reflect the processes of historical 

inquiry and disciplinary practices of historians (Rouet et al., 1996; Wiley et al., 2020; Wiley & 

Voss, 1996; Wineburg, 1991). Further, because historical inquiry with multiple sources is an act 

of constructing truth or knowledge in history, it is influenced by epistemology. Students with 

different views about the nature of knowledge and how it is constructed may engage in historical 

inquiry differently and create different task products (Cowgill II, & Waring, 2017). In the 

prompts, students can advance clear and direct causal explanations of the past or complex 

explanations with multiple causes. Therefore, the prompts provide an opportunity to exhibit wide 

variation in writing and are sensitive to detecting performance differences between students with 

distinct epistemologies. 

The prompts also present distinct boundaries between sources (i.e., placing source text in 

boxes and on separate pages), make source information salient in each source with headnotes and 

footnotes in bold text, and modify sources according to researchers’ guidelines (Britt & 
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Aglinskas, 2002; Britt et al., 2013; Lund et al., 2019; Wineburg & Martin, 2009). Modifications 

included eliminating extraneous vocabulary, modifying length, and eliminating irrelevant proper 

nouns. Lastly, the prompt, How did the Montgomery Bus Boycott succeed?, was adapted from a 

similar lesson created by the Stanford History Education Group (Stanford History Education 

Group, n.d.). 

Holistic scoring 

During the field trial, trained evaluators assigned holistic scores to student writing. A 

holistic scoring rubric was developed using extant measures for evaluating SBAW and writing in 

history and was shared with subject matter experts in the field to assess content validity. The 

rubric used a scale of 1 to 6, with a 1 indicating “No Evidence of Achievement” and a 6 

indicating “Exceptional Achievement.” The holistic rubric captured all criteria related to 

proficient SBAW in history: the presentation of a clear and compelling argument that addresses 

the requirements of the prompt; strong organization and coherence; the use of relevant and 

sufficient evidence; reasoning that connects the evidence to claims; the selection, integration, and 

attribution of relevant evidence from source materials; the presentation of and response to 

counterclaims; the quality of historical thinking related to the analysis of the source material and 

historical reasoning; and the use of sophisticated and appropriate academic language. See 

Appendix B for the complete rubric. 18 raters were trained in the use of the holistic rubric using 

anchor papers and identifying key features of papers scoring in the 6 different categories 1-6. All 

of the essays were double-scored to assess reliability. The average agreement within 1-point was 

89% for the evaluators. Scores that disagreed by more than 1 point were scored by a third 

evaluator. 

Analytic framework for source-based argument writing in history  
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While holistic scoring speaks to the overall quality of SBAW (Charney, 1984; 

Schipolowski & Böhme, 2016), trained coders also used an analytic framework to evaluate 

discrete components of students’ writing (e.g. the quality of reasoning and how well the writing 

attributes evidence to sources). The analytic framework independently measures components of 

text-based analytical writing that, taken together, represent all the aspects of writing in the 

holistic score. This is similar to the use of an analytic rubric, but the items within analytic 

categories, such as Language Use and Evidence Use, for example, are broken down even further.  

To illustrate, evaluators using the NWP-AWC analytic rubric (National Writing Project, 2005, 

2010) assign a score to the writing's “Content” by weighing multiple subcomponents of the 

writing’s content, including the presentation of a thesis and the quality of the analysis of textual 

evidence. The analytic framework measures these criteria as separate items and assigns each item 

a unique score. 

To create a reliable and valid framework, the research team first generated a list of items 

representing criteria used for the assessment of SBAW quality in history. Items were designed to 

measure all of the separate components of text-based analytical writing that, taken together, 

would represent overall writing quality in this genre. The research team drew on extant writing 

rubrics, research examining the quality of writing in history, and input from subject matter 

experts in generating items (Goldman et al., 2016; Monte-Sano, 2010, 2012, 2015; Monte-Sano 

& De La Paz, 2012; National Writing Project, 2005, 2010; NREL, 2011) Items were continuous 

(e.g. “How well does the writer present a clear and compelling) and were scored on a scale of 1-

7; with a 1 indicating “not evident” and a 7 indicating “highly effective.” 

After the independent generation of items, the research team assessed the 

representativeness of items. The team then compared the full list of items with criteria outlined in 
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both holistic and analytic rubrics to determine whether the items taken together were a true 

composite of writing quality. Steps were taken to reduce items that were redundant or 

inapplicable. Next, the team applied prototypical analytic frameworks to a sample of student 

papers to better assess the usefulness of each item and determine what additional information 

was needed. After several iterations of testing, generating items, and reduction, the tool was 

shared with 8 subject matter experts in the field of secondary writing research who provided 

critique and feedback on the analytic framework, especially as it relates to content validity 

(Anastasi & Urbina, 1997).  

Table 3 shows analytic framework items grouped by analytic categories that are reflected 

in analytic trait rubrics used to assess distinct components of SBAW across content areas. 

Confirmatory factor analysis was used to determine whether these categories represent the 

dimensions of SBAW in history. The table also shows interrater agreement rates, which are 

discussed in the following section. 

Table 3.  
 Analytic Framework Items to Measure Writing Quality in History 

Analytic 
Dimension 

Item Description 
Inter- 
rater 

agreement 

Ideas 

Address How well does the writing address all aspects of the prompt? 100% 

Pclaim 
How well does the writing present a clear and compelling 
claim 100% 

Focus 
How well is the writing focused on proving/substantiating an 
interpretable claim? 93% 

Structure 

Intro 
How well does the writing present a skillful introduction with 
context, direction, and a clear claim 89% 

Body 
How well does the body present a structure that enhances the 
central argument? 93% 

Conc 
How well does the conclusion relate to claims made 
throughout and give the writing a sense of completeness? 89% 

Org 
Writing has sound macro organization with a strong 
introduction, body, and conclusion 96% 
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Evidence Use 

Evidence 
How well does the student use source material as evidence? 
(Integrates sufficient evidence that is compelling and 
consistently relevant to claim(s)) 96% 

Commentary 
How does commentary interpret and use the textual evidence 
(to support a claim)? 96% 

Balance 
How well does the writing balance purposeful summary, 
evidence, and commentary? 96% 

Attrib How well does the writing attribute evidence to sources? 96% 

Historical 
Thinking 

Sourcing 

To what extent does the writing use source material for 
sourcing? | Identifying and understanding the opinions, 
positioning, and bias of the author of a particular document; 
assessing credibility 93% 

Context 
To what extent does the writing use contextualization? | 
Locating actors and actions (from source material) in their 
time and place; their social and historical contexts 89% 

Corrob 
To what extent does the writing use corroboration? | Checking 
sources against each other to determine the validity of a claim 96% 

Counter 
To what extent does the writing present and address 
alternative viewpoints/opposing perspectives? 93% 

Language Use 

Fluency How well does the essay demonstrate sentence fluency and 
sentence flow? 93% 

Syntax 
How well does the essay demonstrate syntactic variety and 
style? 87% 

Diction 
How well does the essay demonstrate command of diction 
and word choice? (Discount language "borrowed" from 
source text) 80% 

Conventions 
How well does the essay demonstrate control of language and 
standard grammar conventions including spelling, 
capitalization, and punctuation? 100% 

Tone 
To what extent does the writing adjust language and use tone 
appropriate to purpose, audience, and task? 100% 

Note: Raters used a 7-point scale; reported agreement rates within 1-point 

Coding Team 

To achieve high rates of interrater agreement, the research team took the following steps: 

1) made individuals responsible for coding no more than five items in the analytic framework; 2) 

engaged in iterative cycles of coding to clearly define criteria used to code essays and improve 

reliability; and 3) generated a list of anchor papers (MacArthur et al., 2019) that described each 
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score (1-7) for every item in the framework. A description of each item can be found in Table 3. 

Coding teams were expected to reach a high degree of interrater agreement before proceeding to 

code independently. Two researchers oversaw each team’s progress to ensure the content validity 

of their measurements. 

15% of the essays (n= 32) were double-coded (Gallagher et al., 2017). Interrater 

agreement rates were calculated for each item of the framework. For all categorical items, 

agreement within a score point (on a 7-point scale) was considered acceptable (Bang, 2013; 

Gallagher et al., 2017; MacArthur et al., 2019) whereas exact agreement was necessary for 

dichotomous items. The average agreement within 1 point for all categorical items was 94% and 

all agreement rates were above 80%.  

Analytic approach 

Descriptive statistics 

To answer the research question, What are the features of secondary students’ source-

based argument writing in history?, I examined descriptive statistics of student writing as 

measured by the analytic framework which intends to measure discrete components of student 

writing (e.g. presenting a counterargument) that may be differentially related to the overall 

quality of students’ writing and dimensions of students’ epistemology. Descriptive statistics were 

examined by grade level, with ANOVA used to determine significant differences by grade level 

across items of the analytic framework.  

Confirmatory Factor Analysis and Structural Regression 

Before engaging in Confirmatory Factor Analysis (CFA), items in the analytic framework 

were examined for their univariate and bivariate distributions and multivariate normality given 

the importance of certain distributional assumptions for Structural Equation Modeling (Kline, 
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2015). Given the infrequent observations of historical thinking moves like sourcing, 

contextualization, and corroboration in student writing, data transformations were considered at 

this stage before using these variables in CFA models. Bivariate correlations between all analytic 

items and holistic scores were also examined before conducting CFA.  

Data from the analytic framework and CFA, using Mplus 8.4 (Muthén & Muthén, 2017), 

were used to examine the dimensions of SBAW in history. Four competing alternative 

confirmatory factor models shown in Figure 2 were fitted to the data from the analytic 

framework. The first model tested a unidimensional model, the baseline model, where SBAW in 

history is a single construct that captures all the items in the analytic framework (Figure 2a). The 

second model tested a multidimensional model, where Ideas/Structure, Evidence Use, Historical 

Thinking, and Language Use are dissociable, but related dimensions of writing quality. This 

model posits that the ideas and structure of an argument essay are too closely related to be 

dissociable constructs, as seen in recent research (Steiss et al., 2022).  

The third model was similar to the second in that it tested the assumption of 

multidimensionality. However, this model (Figure 2c) proposed a correlated five-factor model 

(Figure 2b) where five factors—Presentation of Ideas, Structure, Language Use, Evidence Use, 

and Historical Thinking—are indicated by hypothesized item groupings described in the analytic 

framework. Finally, a fourth model was tested: a bifactor model (Figure 2d) with a general factor 

indicated by all the variables and specific factors indicated by the factor structure in Figure 2b or 

2c (depending on the relative fit of the four and five-factor models). In a bifactor model 

(Gibbons & Hedeker, 1992), the general factor (overall writing quality) captures common 

variance across all the indicators while the specific factors, orthogonal to the general factor, help 

to explain variance that is not captured by the general factor. Model comparisons were conducted 
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using chi-square tests of difference, given that these models were nested, as well as other fit 

indices (Hu & Bentler, 1999; Kline, 2015) 

Figure 2. 
Competing Models of SBAW in History 

 

 
 
 Next, the best fitting model was used in a structural regression model with each 
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dimension of writing predicting the holistic score. A second model included three dichotomous 

variables as controls—student sex, EL status, and being in high school—to assess the relative 

contributions of the identified dimensions to overall writing quality, controlling for these 

variables. 

Findings 

Students’ writing across items in the analytic framework 

My hypothesis that students’ writing performance would be similar on average across 

discrete features of writing such as the presentation of ideas, structure, and language use was 

confirmed. The second part of the hypothesis that students would struggle with features of 

writing related to historical thinking and evidence use was partially confirmed. Students did 

score lower for items related to historical thinking and some items related to evidence use, but 

the specific item referring to use of source material for evidence showed higher performance 

than other items. Figure 3 shows the average performance on each analytic framework item for 

the 207 students in the sample 

Figure 3.  
Average Scores on Analytic Framework Items 
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Note. All items were scored on a scale of 1-7, though the vertical axis only extends to 4 points to 
improve readability. 
  

Results show that students can advance claims, integrate evidence from sources, and 

write an introduction more successfully than other writing skills such as reasoning with evidence, 

sourcing documents, and presenting and refuting counterarguments. While Figure 3 shows a 

broad picture of student performance across items, in what follows I describe student 

performance on the items across grade levels and EL status in more detail. I will then discuss the 

implications of relative performance across items in the general sample, by grade level, and by 

EL status. 

Student writing differences across grade levels  

 There were significant grade level differences for all, but two items in the analytic 

framework (sourcing and contextualization), that show a somewhat linear path towards writing 

development for students in the sample. The grade 10 students in the sample outperformed 

students in higher grades on many items and students in grade 11 had lower average scores than 

lower grades for many items. Both these points will be discussed in the Limitations section as the 
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unique features of the sample could account for these findings. Table 4 shows the average score 

across analytic framework items for students in grades 6, 7, and 8 respectively. 

Table 4.  
Descriptive Statistics of Student Writing Skills by Grade (Grades 6, 7, and 8) 
 

 Grade 6 Grade 7 Grade 8 

 Mean S.D. Max Mean S.D. Max Mean S.D. Max 

Ideas   

Address prompt 2.17 1.03 6.00 2.84 1.42 6.00 3.22 1.37 6.00 

Present clear and compelling claim 2.56 1.54 6.00 3.16 1.76 6.00 3.44 1.74 7.00 

Focus on substantiating claim 1.86 1.22 6.00 2.51 1.41 5.00 2.93 1.52 6.00 

Structure          

Present clear introduction 2.19 1.19 6.00 2.70 1.45 6.00 3.56 1.53 6.00 

Body structure 2.19 1.12 5.00 2.65 1.03 5.00 3.22 1.53 6.00 

Present clear conclusion 1.89 1.30 5.00 2.30 1.56 5.00 2.59 1.80 6.00 

Organization 2.03 1.08 5.00 2.49 1.22 5.00 3.04 1.43 6.00 

Evidence Use          

Use source material as evidence 2.28 1.11 4.00 3.00 1.39 7.00 3.44 1.55 6.00 
Commentary/reasoning 1.44 1.00 5.00 1.95 1.25 5.00 2.67 1.57 6.00 
Balance purposeful 
summary/evidence/commentary 

1.64 0.90 4.00 2.16 1.04 5.00 2.70 1.46 5.00 

Attribution 1.97 1.00 5.00 2.22 0.92 5.00 2.37 1.11 5.00 

Historical Thinking          

Sourcing 1.58 0.84 4.00 1.49 0.80 4.00 1.70 0.87 3.00 

Contextualization 2.25 1.11 5.00 2.65 0.89 5.00 2.78 1.28 6.00 

Corroboration 1.31 0.52 3.00 1.46 0.84 5.00 1.70 0.99 5.00 

Address counterarguments 1.53 0.97 5.00 1.57 0.90 5.00 1.85 1.23 5.00 

Language Use          

Demonstrate sentence fluency and flow 2.33 1.01 4.00 3.43 1.14 5.00 3.52 1.16 6.00 

Demonstrate syntactic variety and style 2.03 0.88 4.00 3.00 0.85 4.00 3.15 1.23 6.00 
Demonstrate command of diction and 
word choice 

2.36 0.99 4.00 3.46 1.12 5.00 3.48 1.25 6.00 

Demonstrate control of conventions 2.08 0.87 4.00 3.05 1.13 5.00 3.00 1.18 5.00 

Use appropriate tone 2.00 1.01 4.00 3.08 1.14 5.00 3.33 1.33 7.00 

Note. Scores were assigned on a scale of 1-7. 

Table 5 shows grade level performance for students in grades 10, 11, and 12.  

Table 5. 
Descriptive Statistics of Student Writing Skills by Grade (Grades 10, 11, and 12) 

 Grade 10 Grade 11 Grade 12 
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 Mean S.D. Max Mean S.D. Max Mean S.D. Max 

Ideas   

Address prompt 3.57 1.61 7.00 2.97 1.36 6.00 3.53 1.60 7.00 

Present clear and compelling claim 3.81 1.66 6.00 3.49 1.54 6.00 3.71 1.64 6.00 

Focus on substantiating claim 3.35 1.72 6.00 2.86 1.46 6.00 3.26 1.68 6.00 

Structure          

Present clear introduction 3.57 1.69 7.00 3.14 1.56 7.00 3.88 1.81 7.00 

Body structure 3.62 1.55 7.00 2.71 1.36 6.00 3.50 1.62 6.00 

Present clear conclusion 3.38 1.83 6.00 2.91 1.98 6.00 3.24 2.15 7.00 

Organization 3.54 1.48 6.00 2.74 1.34 6.00 3.41 1.58 6.00 

Evidence Use          

Use source material as evidence 3.73 1.68 7.00 2.89 1.32 5.00 3.68 1.61 6.00 

Commentary/reasoning 2.86 1.84 7.00 2.20 1.53 6.00 3.26 1.68 6.00 
Balance purposeful 
summary/evidence/commentary 

2.92 1.77 7.00 2.43 1.52 7.00 3.26 1.71 6.00 

Attribution 3.35 1.78 7.00 2.34 1.24 6.00 3.06 1.46 6.00 

Historical Thinking          

Sourcing 2.05 1.08 5.00 1.80 1.16 5.00 1.82 0.90 4.00 

Contextualization 3.00 1.27 5.00 2.63 1.19 5.00 2.91 1.08 6.00 

Corroboration 1.97 0.96 4.00 1.54 0.82 4.00 1.91 1.03 4.00 

Address counterarguments 2.43 1.39 6.00 1.77 0.97 5.00 1.74 1.05 5.00 

Language Use          

Demonstrate sentence fluency and flow 4.19 1.41 7.00 3.37 1.44 7.00 4.03 1.71 7.00 

Demonstrate syntactic variety and style 3.68 1.43 7.00 3.06 1.41 7.00 3.44 1.40 6.00 
Demonstrate command of diction and 
word choice 

4.24 1.46 7.00 3.51 1.56 7.00 4.35 1.84 7.00 

Demonstrate control of conventions 3.89 1.41 7.00 3.14 1.52 7.00 3.82 1.71 7.00 

Use appropriate tone 4.03 1.59 7.00 3.09 1.62 7.00 3.88 1.92 7.00 

Note. Scores were assigned on a scale of 1-7. 

 My original hypothesis was that differences across language use items would be 

relatively muted compared to differences in other items, especially for older students. However, 

this is not reflected in the data which show variation across many items and grade levels, with 

the most consistent grade level differences occurring between grade 6 students and other students 

in the sample. To make the above results more easily comprehensible, I will describe grade level 

differences by categories enumerated in the hypothesized dimensions.  

Presentation of Ideas 
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Figure 4 shows grade level performance for items related to the presentation of ideas.  

Figure 4. 
Grade Level Performance for Items Related to the Presentation of Ideas 

 
Note. Scores were assigned on a scale of 1-7. 

For each analytic framework item, a one-way ANOVA was performed to see the effect of 

grade level on that item, followed by a post-hoc test using a Bonferroni adjustment. One-way 

ANOVA revealed significant differences in mean scores for at least two groups for the item   

“Addressing aspects of the prompt” (F(5, 202) = 4.87, p < 0.01). Post-hoc tests revealed students 

in grade 6 scored lower than all other grade levels and students in grade 7 performed 

significantly worse than students in grade 10 and 12. For the items “Presenting a clear and 

compelling claim” and “Focus on substantiating claim” there was only a statistically significant 

difference for students in grade 6 and students in grade 8, 10, 11, and 12 (F(5, 202) = 2.736, p < 

0.01 and F(5, 202) = 4.738, p < 0.01).  

Overall, students’ abilities to address aspects of the prompt, advance a clear claim, and 

focus on proving that claim grew substantially from grade 6 to 8. Comparing grade 6 and 8 
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students for addressing the prompt, for example, we see a mean score difference of 1.05. The 

growth for students in grades 10, 11, and 12 is not evident, however, for these items.  

Structure 

Figure 5. 
Grade Level Performance for Items Related to Structure 

 
Using ANOVA, we find statistically significant grade level differences for “Presenting a 

clear introduction” (F(5, 202) = 5.797, p < 0.01), with students in grades 6 and 7 scoring lower 

than grades 8, 10, and 12. The item measuring the quality of the conclusion also indicated 

notable grade level differences (F(5, 202) = 3.659, p < 0.05), with grades 6 and 7 students 

scoring lower than grades 10, 11, and 12 students. 

 For the item measuring the structure of the body, there were many differences between 

grade levels (F(5, 202) = 5.776, p < 0.01): Grade 6 students scored lower than grades 8, 10, and 

12 students (but not grade 11 students); grade 7 students scored lower than grade 10 and 12 

students, and grade 10 students score lower than grade 11 students. The item measuring macro 
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organization showed significant differences (F(5, 202) = 6.380, p < 0.01) with grade 6 students 

scoring lower than all other students except grade 7, grade 7 students scoring lower than grades 

10 and 12, and grade 11 students scoring lower than grades 10 and 12. 

 Overall, students’ varied widely across skills related to structuring an argumentative 

essay, with significant growth across grades 6-8  that sometimes extended to grades 10 

(introduction) and 12 (body and macro organization). The differences between grade levels were 

also substantial. Grade 12 students scored on average 1.6 points higher in presenting an 

introduction, which is the largest difference for any item in the analytic framework. In sum, all 

items related to structure appear quite malleable throughout development, though muted 

differences occurred between secondary grades for some items. 

Evidence Use  

 Next, I examined grade level differences for items related to Evidence Use. Figure 6 

shows the average score for analytic items by grade level for students in the sample. 

Figure 6. 
Grade Level Performance for Items Related to the Evidence Use 
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Using ANOVA, we find statistically significant grade level differences for “Use source 

material as evidence: (F(5, 202) = 5.198, p < 0.01), with students in grade 6 scoring lower on 

average than all grades except grade 11; students in grade 7 scoring significantly lower than 

students in grade 10; and grade 11 students scoring significantly lower than grade 10 and 12 

students. 

For the items measuring the quality of commentary/reasoning and the balance of 

purposeful summary, commentary and reasoning, there were equivalent patterns of statistically 

significant level differences (F(5, 202) = 6.868, p < 0.01 and F(5, 202) = 5.703, p < 0.01 

respectively). For both items, grade 6 students had lower scores than grade 8, 10, 11, and 12 

students; grade 7 students has lower scores than grade 10 and 12; and grade 11 students scored 

lower on average than grade 12 students. 

A final item measured the quality of attribution. There was less overall variation across 

grades for this item, namely students in grades 10 and 12 performed higher on average than other 
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grade levels (F(5, 202) = 6.120, p < 0.01). Many students did not successfully reference which 

source selected text or evidence came from; instead, they frequently mention “the text.” There is 

evidence some grade 10 and 12 students make more clear references, for example, “source 2,” 

but the mean scores indicated a lack of specific references to where evidence came from (e.g. 

“Chavez’s letter to the public”), which is an important part of argument writing in history. 

 For the most part, patterns in grade level differences for Evidence Use resembled patterns 

for Ideas and Structure with large growth in scores across middle school students. For example, 

grade 10 students scored on average 1.16 points higher than grade 6 students in using source 

material. For one item, the use of source material, there were less pronounced differences across 

items with high school students. Though grade 12 students did not significantly outperform 

lower grades in other items in the Structure and Ideas categories, they did so for 

commentary/reasoning and the balance of purposeful summary, evidence, and commentary. For 

example, the difference in the quality of commentary/reasoning between grades 6 and 12 was 

1.82 points on average. 

Historical Thinking 

 Grade level differences in writing components to historical thinking are described next. 

Figure 7 shows the average performance in items across grade levels. 

Figure 7. 
Grade Level Performance for Items Related to Historical Thinking 
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Using ANOVA, there were no statistically significant grade level differences for 

sourcing (F(5, 202) = 1.606, p = 0.16) and contextualization (F(5, 202) = 1.945, p = 0.09). The 

average scores for all students in the sample differed across these items, with the average score 

for sourcing (1.74) being close to a full point lower than the average score for contextualization 

(2.70). Reasons for this difference are discussed in the following section summarizing major 

differences across grade levels. 

 ANOVA did find statistically significant differences for corroboration (F(5, 202) = 3.256, 

p < 0.01), with grade 6 and 7 students having lower scores than grade 10 and 12 students and 

grade 11 students having lower scores than grade 10 students. Differences also existed for 

“Addressing and refuting a counterargument” (F(5, 202) = 3.286, p < 0.01) with grade 10 

students scoring higher than all other grades. 

 The outperformance of grade 10 students is notable. Classroom level differences, not 

necessarily grade level, likely contributed to this variation, especially with only three teacher’s 
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students per grade featured in this study. Though there are some apparent, non-statistically 

significant differences across grades, many historical thinking items feature less variation than 

other analytic items. 

Language use 

 Lastly, we consider grade level differences for items related to language use, as 

illustrated by Figure 8. 

Figure 8. 
Grade Level Performance for Items Related to Language Use 

 
Using ANOVA, we can see statistically significant grade level differences for “Sentence 

fluency and flow” (F(5, 202) = 8.607, p < 0.01), with grade 6 students performing lower than all 

other grades, a pattern repeated for all other items within this category. Additionally, grades 7, 8, 

and 11 students had lower scores than grade 10, and grade 11 students had lower scores than 

grade 12 students. For “Syntactic variety and style (F(5, 202) = 7.720, p < 0.01), there was a 

similar lower performance in grade 6 students. Other differences include the lower performance 
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of grades 7 and 11 students compared to grade 10 students.  

For the quality of diction or word choice, significant differences (F(5, 202) = 9.296, p < 

0.01) include grade 6 students’ lower scores, grades 7 and 8 students scoring lower than grades 

10 and 12, and grade 11 students scoring lower than grade 12 students.  For the item 

“Demonstrate control of conventions” (F(5, 202) = 8.735, p < 0.01) grade 6 students again had 

lower scores than all other grades, and grades 7, 8, and 11 had lower scores than grades 10 and 

12.  Finally, for the item measuring the use of appropriate tone (F(5, 202) = 8.770, p < 0.01), 

there were differences between grade 6 students and all other grades, and grade 7 and 11 students 

scored lower than grades 10 and 12 students.  

 For items related to students’ language use, there is a similar pattern in growth from 

grades 6 to 8 and from grade 8 to 12 with grade 10 students scoring lower than would otherwise 

be expected if a linear progression of skills across grade levels occurred. Further, there is an 

interesting similarity with the language use of grade 7 and grade 8 students, with further growth 

seen between grades 8 and 10. A lot of language development occurs in grade 6, but less was 

apparent in grade 7 for the present population of students.  

Grade level differences summarized 

Across all items, the major differences in student writing appear across students in the 

middle school grades with less variation among analytic items for high school students, albeit 

with some exceptions (e.g. commentary/reasoning, balance, and presenting an introduction). 

Grade 6 students are largely in a knowledge-telling period (Scardamalia, & Bereiter, 1987); their 

lower scores for commentary/reasoning and focus on substantiating a claim suggest most 

students are summarizing or restating what they read from source texts. Grade 7 students appear 

to continue this growth in moving towards more complex reasoning, as well as learning the 
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structure of an academic essay and how to use evidence to support claims. 

 Some notable issues warrant further investigation with a larger sample of students from 

more classrooms. Sources of the lower scores for grade 11 students compared to other high 

school students could be unique classroom characteristics for the grade level. Another finding, 

namely, the lack of variation in historical thinking, warrants further investigation as well. 

Different writing prompts may elicit different types and occurrences of historical reasoning (De 

La Paz & Monte-Sano, 2012); so a claim about students’ lacking these skills should be robustly 

tested using different writing prompts. 

Presently, I hypothesize the full point difference in sourcing and contextualization scores 

is due to both skill differences and prompt effects. Sourcing is similar to attribution, noting 

where evidence comes from, but goes further to explain why the source of information matters 

for analysis. The low scores for attribution suggest students mostly do not know when or how to 

use these skills in historical argument writing. At the same time, the prompt itself may require 

less consideration of the sources of evidence and attention to historical context to make an 

argument about causality. Because casualty involves putting events in order or considering why 

some actor or event mattered given the surrounding circumstances, contextualization is necessary 

to answer the question.  

Sourcing is also necessary because historical reasoning means considering where 

evidence comes from when making arguments. However, the need to source may be less obvious 

to students who consistently receive reliable sources or textbook excerpts from their teachers. 

Further, sourcing is often generated by a disagreement across sources, which is not salient in the 

prompts used presently (Bråten et al., 2017; Braasch & Bråten, 2017). Other prompts that the 

research team tested in earlier phases of development, “Who is responsible for the violence that 
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occurred at the ‘Boston’ Massacre’?” elicited more sophisticated sourcing moves from the 

students because there were two explicitly conflicting accounts of events advanced by two 

competing groups (i.e. the Colonists vs. the British soldiers). Therefore, prompt differences 

might also contribute to these score differences. 

Student writing differences across EL Status 

 My hypothesis that students would perform lower across most analytic framework items 

was confirmed. There were significant differences for a broad range of items, many related to 

language use (e.g. sentence fluency and diction). Differences between students designated as EL 

and other students are summarized in Table 6 and described in greater detail in the following 

section. 

Table 6.  
Student Writing Differences by EL Status 

 EO & IFEP students RFEP students EL students 

 Mean S.D. Max Mean S.D. Max Mean S.D. Max 

Ideas          

Address prompt 3.14 1.51 7 3.20 1.47 6 2.50 1.29 5 
Present clear and compelling 
claim 

3.34 1.67 7 3.84 1.58 6 2.65 1.67 5 

Focus on substantiating claim 2.89 1.63 6 3.04 1.56 6 2.09 1.22 4 

Structure          

Present clear introduction 3.21 1.68 7 3.48 1.56 7 2.41 1.4 5 

Body structure 3.03 1.43 6 3.21 1.64 7 2.38 1.02 4 

Present clear conclusion 2.83 1.92 7 2.88 1.83 6 2.18 1.59 5 

Organization 2.95 1.48 6 3.09 1.46 6 2.24 1.1 4 

Evidence Use          

Use source material as evidence 3.21 1.55 7 3.50 1.56 7 2.50 1.24 5 

Commentary/reasoning 2.46 1.67 7 2.70 1.66 6 1.65 1.01 5 
Balance purposeful 
summary/evidence/commentary 

2.56 1.51 7 2.88 1.68 7 1.82 1.06 5 

Attribution 2.64 1.39 7 2.82 1.44 7 1.88 0.91 6 

Historical Thinking          

Sourcing 1.75 0.95 5 2 1.08 5 1.29 0.58 3 

Contextualization 2.77 1.16 6 2.84 1.17 6 2.24 0.96 5 

Corroboration 1.66 0.91 5 1.89 0.97 4 1.24 0.5 3 
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Address counterarguments 1.85 1.15 5 1.93 1.23 6 1.47 0.71 3 

Language Use          
Demonstrate sentence fluency 
and flow 

3.56 1.48 7 3.57 1.43 6 3.06 1.37 5 

Demonstrate syntactic variety 
and style 

3.20 1.37 7 3.05 1.24 5 2.59 1.16 5 

Demonstrate command of 
diction and word choice 

3.66 1.54 7 3.68 1.6 7 3.12 1.37 5 

Demonstrate control of 
conventions 

3.29 1.49 7 3.30 1.43 6 2.56 1.24 6 

Use appropriate tone 3.32 1.62 7 3.41 1.65 7 2.62 1.3 6 
Note. 117 students were designated as EO and IFEP; 56 students were designated as RFEP; 34 
students were designated as EL. 
 
 Similar to the previous section, I will describe differences between EL designations by 

the categories enumerated in the hypothesized dimensions for SBAW in history.  

Presentation of Ideas  

 Figure 9 shows differences between students designated as EO/IFEP, RFEP, and EL for 

items related to the presentation and development of ideas. 

Figure 9. 
Performance across EL Status for Items Related to Presentation of Ideas 
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For each analytic framework item, a one-way ANOVA was used to compare the effect of 

EL Status on each item, with post-hoc tests using a Bonferroni adjustment showing for which 

grade levels there were significant mean differences. For the item, “Addresses all aspects of the 

prompt,” it appears EL students score lower. However, using ANOVA, differences between EL 

students and other students were insignificant: (F (2, 205) = 2.87, p = .06), most likely due to 

sample size limitations. There were statistically significant differences by EL status for the items 

“Presenting a clear and compelling claim” (F (2, 205) = 5.58, p < .01) and “Focus on 

substantiating claim” (F (2, 205) = 4.41, p < .05).  While RFEP students had an average score of 

3.84 for presenting a claim, EL students had an average score of 2.65—1.19 points lower. The 

significant difference for “Focus on substantiating a claim” was also between students designated 

RFEP and EL, with EL students scoring 0.95 points lower on average. These findings suggest 

many students designated as English learners are challenged by presenting their ideas in writing 
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as would be expected, though the performance of their RFEP peers suggests they are capable of 

growing in these skills.  

Structure 

 Figure 10 shows performance on items related to the structure or organization of an 

essay. 

Figure 10. 
Performance across EL Status for Items Related to Structure 

 
Using ANOVA, we can see statistically significant differences across EL status for 

“Presenting a clear introduction” (F2, 205) = 4.90, p < 0.01), with EL students scoring 

significantly lower for both REFP and EO/IFEP students. The item measuring the structure of 

the body also saw notable differences (F(2, 205) = 3.78, p < 0.05), with EL students performing 

0.83 points lower on average. 

 For the item measuring the conclusion, there was no statistically difference across EL 

status (F(2, 205) = 1.87, p = .15). The item measuring organization, how well the overall essay 
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was organized including transitions between major sections, showed significant differences (F(2, 

205) = 4.23, p < 0.05) with EL students scoring significantly lower than both REFP and 

EO/IFEP students. 

 Overall, students’ varied significantly across skills related to structuring an 

argumentative essay, though all students were challenged by writing a conclusion. It is important 

to note that students only had 50 minutes to write their argumentative essays.  Additionally, it is 

important to note there were no significant differences between RFEP and EO/IFEP students for 

these items, a similar pattern to those items related to the presentation of ideas. Though 

insignificant statistically, there also appears to be some outperformance by RFEP students. 

Evidence Use  

 Next, we examine differences for items related to Evidence Use. Figure 11 shows the 

average score for analytic items by EL status for students in the sample. 

Figure 11.  
Performance across EL Status for Items Related to the Evidence Use 
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Using ANOVA, we can see statistically significant differences for “Use source material 

as evidence:” (F(2, 205) = 4.73, p < 0.01), with EL students scoring lower on average than RFEP 

students. For the items measuring the quality of commentary/reasoning and the balance of 

purposeful summary, commentary and reasoning, there were equivalent patterns of statistically 

significant differences (F(2, 205) = 4.94, p < 0.01 and F(1,2 07) = 528, p < 0.01 respectively). 

For both items, EL students scored lower than their RFEP and EO/IFEP peers. The same pattern 

held for the attribution of evidence (F(2, 205) = 5.62, p < 0.01). Overall, differences across EL 

status for items related to evidence use resembled differences for other items. Integrating 

evidence, providing reasoning and commentary, and attributing evidence to sources are 

particularly challenging for English learners. 

Historical Thinking 

 Differences in writing components related to historical thinking are described next. 

Figure 12 shows the average performance in items across EL status. 

Figure 12.  
Performance across EL Status for Items Related to Historical Thinking 
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Using ANOVA, there were no statistically significant grade level differences for 

“Presenting and addressing a counterargument” (F(2, 205) = 1.98, p = 0.14). For sourcing (F(2, 

205) = 6.02, p < .01), contextualization (F(2, 205) = 3.49, p < .05), and corroboration (F(2, 205) 

= 5.99, p < .01) there were significant differences with students designated as EL scoring lower 

on average than both their RFEP and EO/IFEP peers. In sum, while all students were challenged 

to integrate historical thinking moves in their writing, especially sourcing, EL students were 

particularly challenged. 

Language use 

 Lastly, we consider differences for items related to language use across EL status. See 

Figure 13. 

Figure 13.  
Performance across EL Status for Items Related to the Language Use 
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First, there were no differences between RFEP students in their EO/IFEP peers. Further, 

using ANOVA, there were no statistically significant differences across EL status for “Sentence 

fluency and flow” (F(2, 205) = 1.74, p = .17), “Syntactic variety and style” (F(2, 205) = 2.86, p = 

.06), and “Demonstrate command of diction and word choice” (F(2, 205) = 1.83, p = .16). 

Differences were found for “Demonstrate control of conventions” (F(2, 205) = 3.75, p < 0.05) 

and “Uses appropriate tone” (F(2, 205) = 3.13, p < 0.05), with EL students scoring lower on 

average than their RFEP peers. The muted differences between students classified as EL for 

some items are notable given the magnitude of differences for other items and the nature of these 

items that largely assess proficiency with academic language.  

Differences across EL Status Summarized 

Across all items, major differences appeared in writing across students designated as EL 

and students designated as RFEP with some exceptions (e.g. fluency, diction, syntax). Students 

designated as EL experienced challenges in many aspects of writing, especially the presentation 
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of ideas and using evidence. The performance of RFEP students as well as extant research 

suggests these students can grow in these areas when instruction focuses on helping students 

engage in knowledge transformation and higher-order thinking around texts (Olson et al., 2017; 

Olson et al., 2020). However, current challenges in using the English language to communicate 

can serve as a barrier to learning or applying higher-level thinking skills in writing. 

The low sample size (117 students were designated as EO and IFEP; 56 students were 

designated as RFEP; 34 students were designated as EL) is worth noting. Some non-significant 

differences might become significant in a larger sample. Additionally, examining differences in 

EL status by grade level might offer a more detailed picture of EL students' development in their 

language skills over time. Such analyses were not feasible given the size of the current sample. 

Dimensions of source-based arugment writing in history 

 To better understand the features of source-based arugment writing in history, data from 

the analytic framework and CFA, using Mplus 8.4 (Muthén & Muthén, 2017), were used to 

examine the dimensions of SBAW in history. 

 The normality and variation of variables in the analytic framework were assessed before 

conducting CFA. The distribution of scores, skewness, and kurtosis were all adequate with the 

exceptions of attribution, sourcing, corroboration, and counterarguments. Table 7 shows the 

properties of variables with an asterisk indicating variables with unsatisfactory distributions and 

normality.  

Table 7. 
Descriptive Statistics for Items in Analytic Framework and Holistic Score 

 Mean SD Minimum Maximum Skewness Kurtosis 

Holistic 2.57 1.20 1.00 6.00 0.51 2.51 
Address prompt 3.05 1.48 1.00 7.00 0.59 2.29 
Claim 3.36 1.68 1.00 7.00 -0.25 1.70 
Focus 2.80 1.58 1.00 6.00 0.44 2.06 
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Introduction 3.15 1.63 1.00 7.00 0.54 2.28 
Body 2.98 1.45 1.00 7.00 0.37 2.39 
Conclusion 2.73 1.85 1.00 7.00 0.50 1.71 
Organization 2.87 1.44 1.00 6.00 0.38 2.27 
Evidence 3.17 1.53 1.00 7.00 0.19 2.21 
Commentary 2.39 1.61 1.00 7.00 0.87 2.48 
Balance 2.52 1.53 1.00 7.00 0.92 2.89 
Attribution 2.57 1.37 1.00 7.00 1.07 3.58 
Sourcing* 1.74 0.96 1.00 5.00 1.19 3.81 
Contextualization* 2.70 1.15 1.00 6.00 0.39 2.80 
Corroboration* 1.65 0.89 1.00 5.00 1.43 4.66 
Counterargument* 1.81 1.12 1.00 6.00 1.43 4.37 
Fluency 3.48 1.45 1.00 7.00 0.01 2.47 
Syntax 3.06 1.32 1.00 7.00 0.31 2.87 
Diction 3.57 1.53 1.00 7.00 0.06 2.44 
Conventions 3.17 1.45 1.00 7.00 0.35 2.58 
Tone 3.23 1.60 1.00 7.00 0.49 2.71 

Note. All items were scored on a scale of 1 to 7. 

The right-skew of the variables indicated with an asterisk was likely due to exceptionally, 

low, but accurate scores as these types of thinking are particularly difficult for students to master, 

as discussed previously. Therefore, logarithmic transformations were conducted since excessive 

skew can violate the assumptions of uni- and multivariate normality needed for maximum 

likelihood functions in CFA (Kline, 2015). After transformation, the variables had acceptable 

skew to be used in CFA. 

Table 8. 
Descriptive Statistics for Items with Logarithmic Transformations 

 Mean SD Minimum Maximum Skewness Kurtosis 

Attribution 0.81 0.52 0.00 1.95 0.05 2.33 

Sourcing 0.43 0.49 0.00 1.61 0.58 1.91 

Contextualization 0.38 0.47 0.00 1.61 0.73 2.23 

Counterargument 0.44 0.53 0.00 1.79 0.73 2.19 

Bivariate correlations between variables are also presented in Table 9.  

Table 9. 
Bivariate Correlations for Items in Analytic Framework 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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1. address --                    

2. pclaim .73 --                   

3. focus .87 .82 --                  

4. intro .57 .59 .60 --                 

5. body .77 .66 .84 .52 --                

6. conc .72 .58 .76 .45 .65 --               

7. org .81 .70 .88 .68 .89 .82 --              

8. evidence .77 .68 .82 .51 .83 .69 .84 --             

9. commentary .76 .59 .80 .50 .80 .62 .78 .75 --            

10. balance .74 .60 .79 .50 .81 .64 .78 .82 .93 --           

11. attrib .57 .44 .60 .46 .72 .49 .67 .64 .61 .63 --          

12. sourcing .52 .43 .57 .37 .63 .49 .62 .57 .57 .56 .67 --         

13. context .65 .58 .69 .39 .72 .63 .72 .72 .66 .66 .53 .64 --        

14. corrob .60 .49 .62 .40 .65 .56 .66 .64 .62 .61 .61 .72 .72 --       

15. counter .56 .44 .59 .34 .60 .57 .62 .57 .54 .53 .38 .55 .72 .68 --      

16. fluency .71 .57 .72 .53 .78 .63 .79 .75 .64 .68 .60 .48 .64 .55 .49 --     

17. syntax .72 .58 .73 .48 .77 .68 .78 .74 .66 .68 .60 .49 .68 .57 .52 .88 --    

18. diction .67 .53 .68 .45 .74 .63 .73 .71 .64 .68 .58 .48 .67 .56 .49 .90 .89 --   

19. convention .65 .54 .66 .46 .72 .59 .72 .68 .59 .63 .61 .47 .60 .57 .48 .89 .87 .89 --  

20. tone .69 .53 .69 .49 .74 .59 .73 .70 .65 .68 .65 .53 .60 .59 .47 .86 .84 .85 .88 -- 
Note. All coefficients were statistically significant at the .001 level.  

Examining the bivariate correlations, all variables were moderately or strongly related 

with each other. After further examination, I decided the variable “org,” which measures the 

macro organization of the writing, should be removed from analyses. Empirically, this item was 

strongly correlated with many variables and closely resembled the bivariate correlations of 

another variable “body,” which measured how well the body of the essay was organized. 

Therefore, even if “org” was dropped from analyses, much of the variance explained by the 

variable was already represented in “body.” Substantively, the coders of this variable also 

reported that the variable prompted a very “holistic” evaluation of writing—as if it were a sum of 

all other variables and, therefore, not appropriate to the purpose of the analytic framework. Initial 

CFAs were conducted, which confirmed the variable was causing issues of multicollinearity. 

 Next, to determine the dimensions of SBAW in history, the four competing models in 
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Figure 2 were fitted to the data with the model fits reported in Table 10. 

Table 10. 
Model Fits of Confirmatory Factor Analysis Shown in Figure 2 
 χ2, DF; p-value CFI RMSEA SRMR Model comparison 

Figure 2a  1286.97; 153; <.001 .757 .189 .106 -- 
Figure 2b  473.59; 146; <.001 .931 .104 .042 2b vs. 2a 

∆χ2 = 813.38, ∆df = 7, p < .001 
Figure 2c  442.446; 142; <.001 .936 .101 .051 2c vs. 2b 

∆χ2 = 31.145, ∆df = 4, p < .001 
Figure 2d*  -- -- -- -- -- 

Note. *For the bifactor model, there was no convergence. The model in bold was the best-fitting model, 
according to fit statistics but was not selected as the model for further analyses. 
 

First, there were convergence issues with the bifactor model. Attempts to resolve non-

convergence included removing indicators and fixing parameters such as correlations to set 

values, but convergence issues were not resolved. 

 Next, chi-square difference test indicated that the correlated four-factor model (Figure 

2b) had good fit and superior fit to the unidimensional model (Figure 2a) (∆χ2 = 813.38, ∆df = 7, 

p < .001). The chi-square difference test also indicated that correlated five-factor model (Figure 

2c) had superior fit to the four-factor (∆χ2 = 31.145, ∆df = 4, p < .001.) Based on model fit 

indices, the two models had good fit, with the chi-square test suggesting the five-factor model 

should be preferred. 

 The four-factor model was selected for further analyses and respecification due to the 

following reasons. First, previous research examining the dimensions of writing in this area 

suggested that Ideas and Structure might be a single factor (Steiss, et al., 2022); The ideas of an 

argument essay need to be structured well to be communicated effectively; therefore, these two 

might not be dissociable. This claim is also supported by the empirical analyses in the present 

study for two reasons: 1) the Ideas and Structure factors in the five-factor model were correlated 

at 0.996, which is so high as to suggest that these are not distinct and dissociable constructs in 
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writing and 2) multiple modification indices suggested substantial improvement in model fit if 

cross loadings were permitted by several indicators from the Ideas and Structure factors. Finally, 

the four-factor model still had good fit (Hu and Bentler, 1999; Kline 2015) 

At this point, an alternative model was fit to the data based on the fit of previous models, 

item correlations and loadings, and understanding of the analytic framework. First, the item 

“body” was set to load onto both the Evidence Use and Ideas/Structure factors. Bivariate 

correlations as well as discussions with coders using the analytic framework suggested both the 

latent factors of Structure and Evidence use were possibly being measured with this item. While 

structuring the body of an essay can be plausibly due to a writer’s organization skills, it also 

requires skills in using evidence and commentary as these are the substantive components of the 

body. Therefore, the item “body” was set to load onto both factors. 

Second, correlated residuals were allowed between four item pairs which reflect overlap 

in how these items were measured and thus relate for reasons other than the shared factor—

balance with commentary, attribution with sourcing, intro with pclaim and focus with pclaim. 

Within all these pairs, measuring one necessarily means measuring part of another. For example, 

some attribution to the source material is needed for a student to engage in sourcing. From this 

point, students can “source” documents with varying degrees of proficiency. Similarly, the 

quality of an introduction is directly dependent on the presence of a clear claim even though 

these are intended to be two separate items. Still, the way the introduction is coded cannot ignore 

the presence of the claim so these items may covary due to this method variance (Brown, 2003; 

Marsh, 1996). All respecifications were justified by both theory and empirical data (MacCallum, 

Roznowski, & Necowitz, 1992). 
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 The respecified model was run and had excellent fit. The RMSEA value was smaller than 

.08, the CFI and Tucker Lewis Index (TLI) values were ideal at 0.97 and 0.96 respectively, and 

the SRMR value was less than 0.10, which is also considered ideal. Compared to the original 

four-factor model, the Chi-square difference of fit test supported the preference for the 

respecified model (∆χ2 = 187.621, df = 5, p < .001). 

 However, an inspection of the model indicated a serious problem with the double loading 

of the body onto both the Structure/Ideas and Evidence factors. Specifically, it resulted in a 

negative factor loading from the Ideas/Structure factor to the indicator body (-.159). For this 

reason, a final model was run in which body was restricted to only load onto Evidence Use. The 

results of this final respecification are reported in Table 11. 

Table 11. 
Respecified Writing Model Fit 
 χ2, DF; p-value CFI RMSEA SRMR Model comparison 

Figure 2c 
respecification*  

285.97; 141; <.001 .97 .070 .031  

Figure 2c second 
respecification 

289.065; 142; <.001 .96 .071 .031 ∆χ2 = 3.095, ∆df = 1, p = .08 

Note. * indicates the model where body was set to load onto two factors. The bolded model constrained 
evidence to load onto a single factor—Ideas/Structure. 
 

As seen in Table 11, the fit for the final respecified model was good. The chi-square 

difference test also indicated a preference for this as the p-value was non-significant (∆χ2 = 

3.095, ∆df = 1, p = .08), indicating the preference for the more parsimonious model with a single 

factor loading for the body. See Figure 14 for the final model. 

Figure 14. 
Model of Best Fit for Source-based Argument Writing in History 
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Note. Standardized estimates are reported. 

The implication of this loading, which was contrary to the hypothesis, is worth 

discussing. The quality of evidence, commentary, and a balance of the two are indicators for the 

latent factor Evidence Use. The evidence and commentary are also the substance, the raw fodder, 

of the body of an essay that is being organized. Therefore, the respecification does make sense, 

despite prior hypotheses. Viewing student writing as a complex set of interrelated skills (Steiss et 

al., 2022) a student’s skills with evidence use, providing and explaining how the evidence 

supports the claim, directly informs how well the body is structured. This finding is aligned with 

writing pedagogies which utilize a C.E.R. (Claim. Evidence. Reasoning) heuristic for organizing 

the body, emphasizing the presence of evidence and reasoning to successfully structure the body 

of an essay. 

 In the final model, all factor loadings from indicators to their respective latent factors 

were moderate or strong (.615 ≤ 964), signifying that performance in each analytic item is 

moderately to strongly related to student proficiency in that specific latent factor. At the same 

time, all factors were strongly related (.72 ≤ .93). Overall, the results partially confirm my 

hypothesis that SBAW in history would be multidimensional as I rejected the five-factor model 

for the four-factor model. I also expected Historical Thinking to share less strong correlations 

with other factors, but the correlations were strong across all factors. This aligns with other 

research that views historical thinking as a separate dissociable dimension of writing quality in 
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history, though one strongly correlated with other indicators of writing quality (De la Paz et al., 

2017). 

Relations to holistic scores 

To examine the relations between dimensions of SBAW in history and holistic writing 

quality, two structural regression models were fit to the data. In the first model, the dimensions 

of writing were used as latent factors to predict the holistic score. In this model, three of the four 

latent factors predicted the holistic score: Ideas/Structure (b = .363, SE = .108, p < .01), Evidence 

Use (b = .331, SE = .143, p < .05), and Historical Thinking (b = .183, SE = .065, p < .01). 

Contrary to hypotheses, the Language Use factor did not significantly predict the holistic score 

(b = .093, SE = .108, p = .126). Overall, dimensions of writing quality predicted holistic scores 

well—the model captured a total of 85% of the variance in the holistic scores.  

 Next, three controls were added to the structural regression model and were allowed to 

predict each dimension of writing and the holistic score. See Figure 15. 
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Figure 15. 
Dimensions of Writing Predicting Holistic Scores while Controlling for Sex, EL Status, and HS 

  
Note. Standardized estimates are reported. 

In this model, Ideas/Structure, Evidence Use, and Historical Thinking still significantly 

predicted holistic scores with a similar magnitude in the model without controls (Ideas/Structure: 

b = .38, SE = .108, p < .01; Evidence Use: b = .32, SE = .143, p < .05; Historical Thinking: b = 

.19, SE = .065, p < .01).  

Being female had a direct effect on holistic scores, albeit a small one (b = .07, SE = .029, 

p < .05) and no significant effect on the latent factors. Being in high school, compared with 

middle school, also had a direct affect on the holistic scores (b = ..07, SE = .030, p < .05) and 

indirect effects through the Ideas/Structure (b = .25), Evidence Use (b = .24 ) and Historical 

Thinking (b = .17) factors. 

Being an EL student predicted lower scores in Ideas/Structure (b = -.18, SE = .069, p < 

.01), Evidence Use (b = -.19, SE = .069, p < .01), and Historical Thinking (b = -.19, SE = .070, p 
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< .01) factors, but there was no significant relation between EL status and the Language Use 

factor. Overall the model explained 86% of the variance in the holistic scores.  

Discussion 

Writing performance across grade levels and EL Status 

Research shows that academic writing is a challenging skill to develop and takes time, 

especially for ELs (Olson et al., 2020a; Kanno & Cromley, 2015). The present study confirms 

this claim and extends previous work by examining SBAW in history. As hypothesized, students 

were challenged with many skills related to evidence use and historical thinking, especially 

commentary/reasoning, sourcing, corroboration, and presenting and addressing 

counterarguments. While there were certainly grade level differences for items measuring 

language use and the presentation of ideas, the lower scores for items related to disciplinary 

thinking and writing were notable. 

In history, it is apparent that many aspects of general argumentation (e.g. providing 

reasoning to support claims) and disciplinary thinking (e.g. sourcing and addressing 

counterarguments) are challenging for secondary students (Wineburg, 1991; Goldman et al., 

2016). While learning new features of a genre is difficult, this difficulty may be compounded by 

disciplinary considerations of history. The overall lower scores for historical thinking affirm 

Wineburg’s claim that historical thinking is “an unnatural act” (Wineburg, 1991). Students do 

not enter classrooms with sophisticated disciplinary reading, thinking, and writing practices to 

make arguments about the past. Instead, students need explicit instruction, modeling of key 

practices, and opportunities to practice source-based inquiry to develop disciplinary skills (De La 

Paz et al., 2017). The differences between sourcing and contextualization also suggest that a 
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variety of prompts should be utilized to elicit all types of historical reasoning students need to 

make sense of the past. 

The lower scores on reasoning across grade levels suggest students need more high-

quality instruction that emphasizes knowledge transformation (Bereiter & Scardamalia, 1987) 

and higher-order reasoning tasks that ask students to construct meaning from documents, think in 

discipline-specific ways, and use evidence and their reasoning to make defensible claims about 

the past (Monte-Sano, 2011, 2012). Providing commentary or reasoning is an important area for 

development for all students. Research indicates engaging students in the revision of their 

writing, dialogue with peers about how the evidence supports claims, and the use of mentor texts 

can help students develop proficiency in providing commentary and reasoning (Graham et al, 

2016; Olson et al., 2017). The emphasis on developing ideas and supporting these ideas with 

evidence and historical thinking is also supported by the structural regression model which 

shows the significant impact the dimensions of Ideas/Structure, Evidence Use, and Historical 

Thinking have on overall writing quality.  

My original hypothesis that older students would perform better than younger students 

was only partially correct. Grade level changes were observed across most of the analytic 

framework items; this shows the capacity for student growth that should be acknowledged and 

leveraged by educators and researchers to design effective instruction. Student differences were 

notable across grades 6, 7, and 8 as students appear to move from a knowledge-telling period 

(Scardamalia, & Bereiter, 1987) toward knowledge transformation and increased reasoning with 

sources.  

However, students in grades 10, 11, and 12, for which we see some skills plateau, need 

instruction in their zones of proximal development to push them further in SBAW. Specific skills 
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that seem amenable to targeted instruction include reasoning, sourcing documents, and 

presenting and addressing counterarguments. Teachers can examine grade level differences 

presented presently to target skills at developmentally appropriate times. However, future studies 

are needed to assess the malleability of these skills through instruction. 

Findings confirmed the hypothesis that EL students would underperform their peers 

across most writing skills. This corresponds with research in other subjects and disciplines that 

argues ELs need writing instruction that focuses on all elements of writing, not just language, 

especially given the gaps in many elements of writing occurred outside the Language dimension 

(Olson et al., 2020; Fitzgerald, 2017; Short & Fitzsimmons, 2007). While unfamiliarity with the 

English language hinders EL students as they try to make sense of documents and articulate 

argumentative claims, this does not necessarily mean instruction focusing on higher-level 

thinking should be ignored.  RFEP students’ performance compared with their EO/IFEP peers 

speaks to the capacity for English learners to grow over time in argument witting. 

Dimensions of writing 

The stance that all aspects of writing should be targeted during instruction is supported by 

the factor structure of SBAW in history—all the factors were related and had significant loadings 

onto analytic framework items. These results were inconsistent with previous studies that find 

writing quality to be unidimensional (Graham et al., 2005; Olinghouse, 2008) or argue analytic 

scores are too closely correlated to provide additional information about writing quality (Bang, 

2013; Crossley & McNamara, 2010).   

Using multiple indicators of quality informed by rigorous human coding, we find 

dissociable dimensions seen in previous research. For example, we find that language features 

are a dissociable construct to measure writing (Kim et al., 2014), Evidence Use is a complex and 
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distinct skill in text-based analytical writing (Wang et al., 2018; Correnti et al., 2020), and 

historical thinking is a significant component of SBAW in history that is related to overall 

quality (De La Paz et al., 2017). 

Despite our hypothesis that Ideas and Structure would be dissociable dimensions, they 

were too strongly correlated in the five-factor model and fit well as a single dimension in the 

four-factor model. This correlation and single dimension fit suggest the Ideas and Structure of 

writing are too inextricably bound and not separate constructs (Steiss et al., 2022). Yet, 

combining them into a single construct is at odds with assessment practices that frame the 

structure of an essay as distinct from its ideas (National Writing Project, 2005, 2010; NREL, 

2011).  

For example, when attending to the quality of an introduction, a scorer thinks about how 

the introduction organizes key ideas, such as a claim, that carries ideas throughout the essay in an 

organized body and a conclusion that restates these main ideas. In this way, the writing’s 

“structure” and “ideas” are interwoven. Similarly, in structuring the body of an essay, writers 

need skills in selecting, integrating, and analyzing evidence from sources. The reasoning should 

also connect back to the main claim. Therefore, the structure of a body is connected to the 

generation of ideas and skills in evidence use. 

In regards to writing evaluation and instruction, classroom teachers, may not find a 24-

item method economical and may instead assess students’ Structure/Ideas, Evidence Use, 

Historical Thinking, and Language Use as separate items of writing. For example, a teacher may 

want to target students’ skills in Evidence Use after noticing a lack of commentary/reasoning. 

Given the strong correlations between items within latent dimensions, focusing on one specific 

skill, like providing reasoning, seems useful and economical to improve student writing within 
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that dimension. Additionally, the strong correlations between factors emphasize a holistic 

approach to instruction where all elements are valued.  

Dimensions of writing predicting holistic scores 

The structural regression model shows that the analytic framework and human coding can 

reliably describe overall writing quality while attending to the relative contributions of its 

dissociable dimensions. While three dimensions of writing quality in this genre were 

significantly related to the holistic score, the moderate relations of Ideas/Structure and Evidence 

Use to the holistic score speaks to the importance of skills like presenting a clear and arguable 

claim, integrating evidence, presenting commentary, and balancing evidence, commentary, and 

summary in SBAW in history. The significant contribution of Historical Thinking is also 

noteworthy and given the low scores for the skill, its contributions to holistic scores might 

change in a sample with higher average scores in this dimension. The results show that students 

who can use evidence to substantiate claims and ideas, select, integrate, and comment on the 

evidence, and engage in skills like contextualization are better positioned for successful SBAW 

in history. Given the lower scores observed for these elements, educators should be encouraged 

and supported in targeting these areas to improve holistic writing scores. 

 Contrary to my initial hypothesis, the Language Use factor was not related to the holistic 

score. This should be interpreted alongside the strong correlations between Language Use and 

other factors, which indicate it is related to other dimensions of writing which predict holistic 

quality. Still, ELs' lower performance in holistic writing only occurred through the 

Ideas/Structure, Evidence Use, and Historical Thinking factors—not Language Use. This non-

significant influence indicates that a curricular approach focused on vocabulary and grammar 

while ignoring the higher-order reasoning skills needed to engage in commentary and 
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argumentation is misguided and can exacerbate current opportunity gaps (Applebee et al., 2003). 

Instead, these results suggest comprehensive, literacy-rich curricula that emphasize disciplinary 

reasoning is the key to improved writing for ELs and other students (Goldman et al., 2016; Olson 

et al., 2017; Olson et al., 2020). 

Limitations and Conclusion 

A key limitation of this sample is the low number of teachers represented at each grade 

level which makes the students less representative than a sample across many classrooms. The 

relatively low scores for grade 10 students indicate this issue may affect results and a broader 

sample should be used in subsequent studies. Additionally, the lack of meaningful covariates to 

explain classroom level differences exacerbates this issue and constrains additional analyses. For 

example, students’ designated RFEPS could not be added to the structural regression model, 

even though their writing may be different from students designated EO/IFEP (Olson et al., 

2017) 

Another limitation is that scored writing samples come from only a single prompt. As 

noted previously, this prompt may prioritize certain thinking skills over others—namely a 

preference for contextualization over sourcing. As writing prompts influence student writing 

performance (De La Paz & Monte-Sano, 2012), more writing prompts should be used to capture 

the construct of interest: students’ SBAW in history. The factor structure in the present study 

might change if different prompts are used that emphasize different skills. Similarly, the low 

scores for items related to historical thinking may also influence factor structure and the 

contributions of distinct factors to holistic scores. Analyses should also be completed with 

students scoring higher in these items to understand the contributions of Historical Thinking to 

holistic scores in a higher scoring sample of students. 
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 Overall, an analytic picture of students’ SBAW in history shows the challenges students 

face reasoning with historical sources and arguing using disciplinary literacy. While all elements 

of writing are important, developmental differences that exist should be acknowledged in 

designing writing instruction. Such an analytical approach allows researchers and educators to 

make informed decisions about what skills to target as students develop. Present findings 

contribute to a growing body of research that affirms English learners’ path to writing 

proficiency features instruction that emphasizes the construction of knowledge with evidence 

and interpretative, higher-order thinking. 

Study 2: What are the features of secondary students’ epistemologies in history? 

Purpose 

Given the need to better understand the epistemologies of secondary students, the second 

study examined the epistemologies of students in grades 6-12. The study was guided by the 

following research question: What are the features of secondary students’ epistemologies in 

history? The findings from Study 2 intended to identify key dimensions of students’ 

epistemologies and use them as latent factors in Study 3 which examines the relations between 

epistemology and writing.  

Using a developmental approach to measure epistemology, I hypothesized that students 

would have relatively naive epistemologies, with many students endorsing absolutist or 

multiplist views of knowledge in history, and more high schoolers endorsing evaluativist views 

of knowledge.  Using a dimensional approach, I expected students to have moderate to low 

beliefs in knowledge being Complex or Tentative in history given common approaches to 

teaching history as the transmission of fixed and static knowledge (Bain, 2005, 2006; Goldman 

et al., 2016; Monte-Sano, 2010; Reisman, 2012). I had no a priori hypothesis about 
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Complex/Tentative being a single factor or two factors given unclear findings from prior 

research (Strømsø & Braten, 2010; Wiley et al., 2020). Finally, I expected students to show a 

moderate belief in the value of integration to support claims. 

Method 

Participants 

Participants in the second study included 75 students from Study 1 and an additional 185 

students (N=256). The 75 students were those who completed the epistemology survey and were 

selected for analytic coding in Study 1. The 185 students were the remaining students who 

completed the epistemology survey. Though all teachers in the larger field trial administered the 

writing tasks to their classrooms, not all teachers administered the epistemology survey measure 

discussed next, despite directions to do so. Given the Covid-19 pandemic teachers and students 

were facing and the need to administer the two-day writing task and an additional survey 

measuring self-efficacy towards writing, it is likely many teachers in the field trial decided to 

omit or simply forgot to administer the survey. Additional efforts were taken to increase survey 

administration such as using district leads to contact teachers. For this study, only students who 

were in classrooms where the survey was administered are included. The following table shows 

the grade level breakdown for the 256 students in the sample, 

Table 12. 
Epistemology Survey Responses by Grade Level 
 All 

Grades 
Grade 6 Grade 7 Grade 8 Grade 10 Grade 11 Grade 12 

Responses 256 37 22 60 17 26 48 

Measures 

Epistemology Scales 

In designing a measure of students’ epistemologies in history, I first reviewed extant 
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literature related to the measurement of epistemology in history and other domains. The 

dimensional approach (placing students on a spectrum across multiple dimensions) and the 

developmental approach (placing students into one of three increasingly sophisticated 

epistemological categories) were both represented in studies taking place in history classrooms 

and other domains (Bråten et al., 2014; Buehl & Alexander, 2005; Maggioni et al., 2009; Wiley 

et al., 2020). Consequently, both approaches were used in the study. 

Dimensionality measure 

  Measuring students’ beliefs about knowledge across two dimensions—Simple/Complex 

and Certain/Tentative can be found in early descriptions of students’ epistemologies in history 

(Voss et al., 1995; 1998). Most recently, Wiley and colleagues (2020) developed an epistemic 

beliefs scale to measure secondary and undergraduate students’ epistemologies in history. They 

followed the dimensional approach used in multiple source-based reasoning tasks in other 

domains (see Bråten & Strømsø, 2009) and found epistemic beliefs to independently predict the 

reasoning and writing performance of high school students. They also developed an Integration 

subscale to measure the value of integrating evidence when learning from multiple documents in 

history. This subscale reflects activities historians engage in during inquiry as they integrate 

evidence from multiple sources and perspectives to validate claims.  However, distinct from 

previous research, they found that the Simplex/Complex and Certain/Tentative dimensions were 

one dimension using principal components analysis (PCA). 

Wiley and colleagues’ (2020) scale was reliable and valid across multiple experiments 

and subgroups of students and was, therefore, modified in the present study. The single factor 

was investigated by adapting items in their scale so sufficient items were available to test the 

dimensionality of the Simple/Complex and Certain/Tentative factors in confirmatory factor 



 

82 
 

analysis, a more theory-driven approach than PCA.  

Further review of extant literature led to the inclusion of 10 items for each potential 

dimension of epistemology: Simple/Complex, Certain/Tentative, and Integration (Bråten & 

Strømsø, 2009; Bråten et al., 2014; Buehl, & Alexander, 2005; Wiley et al., 2020). The first two 

potential dimensions reflect beliefs about the nature of knowledge, with more sophisticated 

beliefs viewing knowledge as complex (interrelated theories and facts and multiple causes or 

explanations) and tentative (explanations and truths can be revised or changed with new 

information). The third dimension reflects beliefs about how knowledge claims should be 

justified, with more sophisticated beliefs prioritizing the justification of claims by integrating 

evidence from multiple sources. 

From this point, a team engaged in item reduction and modification of items by soliciting 

feedback from four subject-matter experts in the field of writing beliefs and history. Items were 

also modified for language to ensure the scale was developmentally appropriate for the sample, 

which featured middle school students and a large population of English learners. Eventually, a 

14-item scale was produced, which can be seen in Table 13. 

Table 13. 
Items Measuring Epistemology Using a Dimensional Approach 

Hypothesized Dimension Item 

Simple/Complex Historical events are due to a single cause* 

Simple/Complex The best explanations in history stick to one major cause of an event* 

Simple/Complex 
There is only one good historical explanation that can be written from a set 
of facts* 

Simple/Complex 
To understand the causes of historical events, you should consider many 
perspectives and explanations 

Simple/Complex History is more like a set of facts than competing interpretations of facts* 
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Certain/Tentative Accepted explanations in history can be proven wrong 

Certain/Tentative 
Historical explanations should change when new information becomes 
available 

Certain/Tentative 
What is considered to be true about history today may be considered to be 
false tomorrow 

Certain/Tentative 
I think simple and clear explanations about historical events are better, even 
if they are not the most accurate* 

Integration 
When you read about history, you should trust explanations based on 
evidence 

Integration 
To understand the causes of historical events, you need to connect evidence 
using reasoning 

Integration 
A good way to decide if what you read is accurate is to compare multiple 
sources 

Integration 
When you read about something new in history, you should compare it to 
what you have already learned to see if the new information is trustworthy 

Integration If you read something in a textbook for history, you can be sure it’s true* 

Note. Items marked with an asterisk were reverse coded so responses were all positively oriented across 
dimensions; the highest response represents a view of knowledge of complex, tentative, and justified 
through the integration of evidence 
 

Student responses were collected using a sliding scale from 1 to 10, with 1 representing 

that they strongly disagree with the statement and 10 indicating they strongly agree with the 

statement. 

Developmental measure 

Given the use of scales taking a developmental view of epistemology across many 

domains (e.g. science, history), this type of measure was also included in the study. Items on this 

scale intended to categorize students into different stages of epistemological maturity: 

Absolutists see knowledge as a concrete and stable set of facts and assert there is one correct 

view of the world; multiplists see multiple truths can exist simultaneously; and evaluativists 

believe knowledge is produced by reconciling multiple interpretations with evidence and reason 



 

84 
 

(Barzilai & Weinstock, 2015; Kuhn, 2019). The measure was adapted from Barzilai and Eshet-

Alkalai (2015). Modifications to their questions, which focus on scientific views about climate 

change, were made by referencing Maggioni et al. (2009) who developed a similar scale in 

history. With the help of experts in the field, we balanced the ease of use of the measure students 

in the sample and eliminated redundant questions. Eventually, a 4-question scale was developed. 

The scale can be seen in Figure 16. 

Figure 16.  
Items Measuring Epistemology Using a Developmental Approach 

 
In Figure 16, option A represents an absolutist response, option B represents a multiplist 

response, and option C represents an evaluativist response. As the scale requires students to 

choose one of three multiple-choice questions, students can be placed into categories by having 

each response scored based on complexity, with one point for the corresponding absolutist 

response, two points for the corresponding multiplist response, and three points for the 

corresponding evaluativist response. Researchers have also categorized students based on their 

patterns of responses (Kuhn et al., 2000). This latter method of categorizing responses was used 

in the present study as it more specifically attends to the specific nature of each student’s 

responses, as opposed to simply adding responses together. For example, a student indicating an 
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absolutist response 3 times and an evaluativist response one time, would reasonably be 

categorized as an “absolutist.” However, simply adding responses might inaccurately identify the 

student as a multiplist. 

Both epistemology measures were administered by the classroom teacher as a single 

student survey intended to measure students’ beliefs about knowledge and history. The survey 

was taken using Qualtrics, with all survey items randomized for the sliding scale questions and 

all answer options randomized for the multiple-choice questions. 

Analytic approach 

To answer the research question, What are the features of secondary students’ 

epistemologies in history, data from the dimensional version of the epistemology survey and 

CFA were used to examine the dimensions of students’ epistemologies in history. These 

dimensions were intended to be used as latent factors in Study 3 to describe the relations between 

epistemology and writing.  

I also intended to use the developmental measure to describe students’ epistemological 

development across grade levels. However, several issues made this measure unacceptable for 

further analyses. First, responses to each question were too frequently in the evaluativist category 

given what prior research would indicate is plausible. There appeared to be an acquiescence bias 

with students preferring the longest and more detailed responses, which also represented the 

evaluativist level of epistemological development (see Table 14). 

Table 14. 
Student Responses by Category of Epistemological Development 

Category Frequency Percentage of Students 

Absolutist 62 24.4% 
Multiplist 77 30.2% 
Evaluativist 116 45.4% 
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Additionally, after categorizing student responses across various levels of epistemology, 

this variable was not significantly related to other variables in students’ writing or 13 of the 14 

items in the dimensional epistemology measure. The variable also had unsatisfactory 

distributional properties, with responses indicating many more students were evaluativists than 

prior research would suggest is plausible. For these reasons, the use of the dimensional view was 

not used. 

Returning to the dimensional measure, before conducting CFA, variables were examined 

for their univariate and bivariate distributions and multivariate normality (see Table 15) 

Table 15. 
Items Measuring Dimensions of Students’ Epistemology 

 Mean SD Minimum Maximum Skewness Kurtosis 
Events have multiple causes* 6.71 2.43 1.00 10.00 -0.36 2.22 

Best explanations list many 
causes* 5.33 2.27 1.00 10.00 0.07 2.50 

Multiple explanations can be 
written* 6.42 2.36 1.00 10.00 -0.26 2.38 

Need many perspectives to 
understand events 7.98 1.95 1.00 10.00 -0.84 3.06 

History as competing 
interpretations of facts* 5.05 2.04 1.00 10.00 -0.09 2.90 

Explanations can be proven wrong 6.80 2.28 1.00 10.00 -0.21 2.23 

Explanations should change w/ 
new info 6.67 2.37 1.00 10.00 -0.29 2.39 

True today - False tomorrow 6.57 2.54 1.00 10.00 -0.29 2.23 

Complex and accurate 
explanations preferred* 5.34 2.21 1.00 10.00 0.25 2.62 

Trust evidence-based explanations 7.51 2.08 1.00 10.00 -0.63 2.89 

To understand causes need 
evidence and reasoning 8.00 2.02 2.00 10.00 -0.90 3.11 

Compare multiple sources for 
accuracy 8.03 2.02 1.00 10.00 -0.86 3.05 

Compare sources when verifying 
new info 7.10 2.10 1.00 10.00 -0.36 2.58 

Textbooks not necessarily true* 4.99 2.42 1.00 10.00 0.20 2.45 

Note. Responses ranged from 1-10 and were recorded by sliding a bar between strongly disagree and strongly agree. 
An asterisk indicates responses that have been reverse coded. Refer to Table 13 for the original wording of the item. 
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An examination of the uni- and multivariate properties of variables indicated all variables 

were normal and adequate for engaging in CFA. Items that were originally worded with negative 

language did have lower overall means than other items. For example, complex1 (negatively 

worded) had a mean of 6.71 compared to complex4 which had a mean of 7.98 and was positively 

oriented. Bivariate correlations between variables are also presented in Table 16.  

Table 16. 
Bivariate Correlations for Items in Dimensional Epistemology Scale 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. complex1 1              
2. complex2 .44* 1             
3. complex3 .39* .37* 1            
4. complex4 .03 -.06 .08 1           
5. complex5 .20* .35* .36* -.20* 1          
6. tent1 .05 .05 .09 .25* .01 1         
7. tent2 -.01 -.19* -.11 .29* -.06 .23* 1        
8. tent3 -.01 .03 .10 .23* .00 .36* .34* 1       
9. tent4 .22* .28* .28* -.04 .26* -.14* -.05 -.07 1      
10. just1 .02 -.24* -.05 .32* -.20* .15* .16* -.01 -.15* 1     
11. just2 -.05 -.13* .03 .45* -.17* .24* .27* .15* -.06 .36* 1    
12. just3 0.13 -.08 .04 .39* -.10 .26* .22* .25* -.20* .26* .38* 1   
13. just4 .01 -.22* -.12 .42* -.26* .21* .19* .13* -.07 .25* .36* .15* 1  
14. just5 .20* .28* .30* -.08 .25* .03 -.04 .16* .31* -.31* -.09 -.14* -.06 1 

Note. Asterisk* indicates p < .05 
 

While I expected all variables to be somewhat related and for hypothesized dimensions to 

be more strongly correlated, there were only weak or significant correlations across all variables 

and correlation patterns did correspond to hypothesized dimensions—many variables showed 

stronger correlations with variables from different hypothesized dimensions than variables within 

the same hypothesized dimension. For example, complex3 (originally worded: “There is only 

one good historical explanation that can be written from a set of facts”) has an insignificant 

correlation with complex4 (“To understand the causes of historical events, you should consider 

many perspectives and explanations”) at .08, but is significantly correlated with tent4 at .22 (“I 
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think simple and clear explanations about historical events are better, even if they are not most 

accurate”). 

I conducted a close analysis of items, noting which were significantly related and which 

were not. Examining pairs of items, I found that tent2 and complex3 appeared to ask a very 

similar question: Tent2, asks if “historical explanations should change when new information 

becomes available” while complex3, which is a negatively worded item, asks if “there is only 

one good historical explanation that can be written from a set of facts.” Both suggest there are 

multiple possible historical explanations and it is unlikely someone’s responses to these items 

would not correlate. On further examination, it appeared the only difference between these items 

was item orientation. The correlations suggested there were response patterns based on whether 

items were positively or negatively oriented items. These patterns appeared to be unrelated to the 

hypothesized dimensions of epistemology.  

Presently, I define negatively oriented items as those that, when endorsed, indicate a 

lower amount of a measured trait—in other words, items that have an inverse relation to the 

construct of interest (van Sonderen et al., 2013; Bandalos, 2018). For example, a “strongly 

agree” response to the complex1, “Historical events are due to a single cause*,” indicates low 

levels of Complexity beliefs. Positively oriented items indicate that, when endorsed, a 

respondent has higher levels of that construct (for example, high beliefs that knowledge is 

complex or tentative). To illustrate, tent2, “Historical explanations should change when new 

information becomes available,” is positively oriented, with a response of 10, strong agreement, 

indicating a belief that knowledge is tentative.   

Returning to the correlation matrix, all correlated items in the epistemology scale were 

those sharing item orientation. Additionally, it appeared that extant literature used scales to 
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measure dimensions of epistemology that were possibly confided by item orientation. If this was 

the case, it suggests patterns of responses based on item orientation may generate independent 

factors that represent “artifact[s] of the language of item[s] rather than underlying construct[s]” 

(Deuber et al., 2021, p.2). Given the potential for item orientation to confound factor structure, 

its influence was investigated (Deemer & Minke, 1999; Johanson & Osborn, 2000; Ibrahim 

2001; Weems et al., 2003; DiStefano & Motl, 2006). 

Findings 

Investigating Item Orientation 

First, I retroactively examined my own decisions regarding item orientation and apparent 

decisions made by previous research. Second, I added another model to test using CFA in which 

items were set to load onto two factors reflecting positive and negative item orientation (See 

Figure 17). This model uses item orientation as the best explanation for the common variance of 

items. Because CFA is theory-driven, the theory for factors reflecting item orientation—Positive 

and Negative—needed to be established. Therefore, I first discuss the construction of my scale 

and adaptions made by previous researchers, before conducting the initially planned CFA with 

the additional model that assesses the influence of item orientation on factor structure.  

I first examined Wiley et al.’s (2020) scale, which was modified for the present study. 

Their first factor, titled Simple/Certain, features items that are uniformly negative in their 

orientation (e.g. “Historical explanations should not change in light of new information”). The 

second factor, titled Integration, features items that are positively oriented (e.g. “To understand 

the causes of historical events, you need to connect evidence using reasoning”)1  

                                                           
1Others might argue that items are positively oriented because the scale is titled “Certain/Simple.” High responses 
indicate high levels of simple or certain beliefs. However, previous research is clear that Complex and Tentative 
views of knowledge are more adaptive and more frequently use these terms. Further, the 49-item Topic-Specific 
Belief Questionnaire, from which Wiley et al. (2020) and others construct their scales name the dimensions 
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When developing the present scale, I adapted some items to test if the Simplex/Certain 

factor was one or two dimensions as previously validated scales conceptualized Complex and 

Tentative views of knowledge as distinct and dissociable dimensions (Bråten & Strømsø, 2009; 

Strømsø et al., 2008). I also adapted items for readability and to ensure there were some 

positively and negatively oriented items in each scale to reduce acquiescence bias or satisficing 

responses (Barnette; 2000). To illustrate, the following table shows 1) items originally used by 

Wiley and colleagues (2020), 2) the dimension these items loaded onto in their research, 3) 

changes I made to these items, and 4) the dimensions they loaded onto after changing the item’s 

orientation. 

Table 17. 
Change in Epistemology Items and Dimensions 

Wiley et al. (2020) item Dimension Present study item Dimension 
There is only one good 
historical explanation that 
can be written from a set of 
facts. 

Component 1 
(Simple/certain) 

There is only one good historical 
explanation that can be written 
from a set of facts. 

Negative 

Most historical events are 
due to a single cause. 

Component 1 
(Simple/certain) 

Historical events are due to a 
single cause. 

Negative 

Good explanations in history 
are always indisputable. 

Component 1 
(Simple/certain) 

Accepted explanations in history 
can be proven wrong 

Positive 

Historical explanations 
should not change in light of 
new information. 

Component 1 
(Simple/certain) 

Historical explanations should 
change when new information 
becomes available. 

Positive 

You can be certain that 
historical explanations are 
true. 

Component 1 
(Simple/certain) 

What is considered to be true 
about history today may be 
considered to be false tomorrow. 

Positive 

While all of Wiley et al.’s (2020) items measuring Simple/Certain views of knowledge 

were negative, when items were changed to a positive orientation in the present study, they 

                                                           
Complex and Tentative and feature positively and negatively oriented items for these dimensions. Wiley and 
colleagues (2020), through PCA, essentially remove positively oriented items from the Complex and Tentative 
dimensions and rename the scale Simple/Certain. The following analyses should make clear that changes in item 
orientation were made to create this resulting factor structure.  
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loaded onto a distinct dimension as seen in rows 3-5 in Table 17. Row 4 offers a particularly 

salient example as “historical explanations should not change in light of new information” is 

changed to “historical explanations should change when new information becomes available” 

and subsequently loads onto a distinct dimension (despite the content on the item being virtually 

identical). I interpret this as initial evidence that changing item orientation can have 

consequential changes on the factor structure of constructs in a way that undermines claims 

about dimensionality. Next, I examined previously validated scales that Wiley and colleagues 

(2020) used to create their present scale. 

Like Wiley et al., (2020), Bråten & Strømsø (2009) used the Topic-Specific Epistemic 

Beliefs Questionnaire (TSEBQ) to create an epistemic beliefs scale to examine the dimensions of 

student epistemology related to climate change. Their scale has been utilized or modified in 

hundreds of subsequent studies. Bråten & Strømsø (2009) posit that Simplicity and Certainty are 

two distinct dimensions of epistemic beliefs about climate change. However, items in the 

Certainty dimension are positively oriented, with questions like: “Theories about climate change 

can be disproved at any time” and “What is considered to be certain knowledge about climate 

research today may be considered to be false tomorrow.” Both these questions imply knowledge 

can change.  

The “dissociable” Simplicity dimension features negatively oriented questions that 

resemble the content of items in the Certainty dimension: “Knowledge about climate change is 

indisputable.” This item, when reverse coded, also implies knowledge can change and should 

plausibly load onto the same dimension as the aforementioned Certainty items. Either this 

conjecture is incorrect, or item orientation explains the loading of the item. Further analysis, I 

argue, supports the latter hypothesis. 
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The respective items for Certainty and Simplicity dimensions are enumerated below, with 

the item orientations labeled as follows: positive indicates agreement with a sophisticated 

epistemology (Tentative and Complex) and negative agreement aligns with a less sophisticated 

epistemology. This is in line with the original TSEBQ and with the practice of researchers who 

reverse code these items so that sophisticated or adaptive epistemic beliefs positively predict 

reasoning outcomes (Bråten, & Strømsø, 2009; Yli-Panula et al., 2021). 

Table 18. 
Items Measuring Epistemology with Uniform Item Orientation within Dimensions  

Certainty of knowledge 
Item 

Orientation 
Simplicity of knowledge 

Item 
Orientation 

What is considered to be certain 
knowledge about climate today may 
be considered to be false tomorrow. 

Positive 
The knowledge about climate problems 
is indisputable. 

Negative 

Theories about climate can be 
disproved at any time. 

Positive 

With respect to knowledge about 
climate, there are seldom connections 
among different issues. 

Negative 

Certain knowledge about climate is 
rare. 

Positive 

Knowledge about climate is primarily 
characterized by a large amount of 
detailed information. 

Negative 

The results of climate research are 
preliminary. 

Positive 

Within climate research, accurate 
knowledge about details is the most 
important. 

Negative 

The knowledge about issues 
concerning climate is constantly 
changing. 

Positive 

Within climate research, various 
theories about the same will make 
things unnecessarily complicated. 

Negative 

Problems within climate research do 
not have any clear and unambiguous 
solution. 

Positive 

There is really no method I can use to 
decide whether claims in texts about 
issues concerning climate can be 
trusted. 

Negative 

Note. While the scale uses uniform item orientation within dimensions, the scale also uses polarized item 
orientation across dimensions (one subscale is negatively oriented and one subscale is positively oriented). 
 

Although the above table does not conclusively show item orientation creates factor 

structure, it is suggestive. Bråten and Strømsø (2009) and Wiley and colleagues (2020) also use 

Principal Components Analysis (PCA), not CFA, which is sensitive to capturing latent factors in 

the data that may be “methods” factors (i.e. sharing item orientation) and will parcel these out 
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(Brown, 2003; Marsh, 1996;). They also report reducing items to by examining fit statistics and 

coefficient alpha, but not necessarily considering patterns in item orientation. 

At this point, I considered similar patterns of uniform item orientation in the extant 

literature as evidence that we should consider item orientation to be a key contributor to factor 

structure that must be addressed as a check for robustness. One way to do this would be by to 

change the item orientation of items used in previously validated scales (Bråten & Strømsø, 

2009; Ferguson & Bråten 2013) and then examine subsequent changes in factor structure. 

Conveniently, Wiley et al. (2020) did just this. 

In their article, Wiley and colleagues (2020) describe selecting items from the larger 

TSEBQ (Bråten & Strømsø, 2009) and combining them with items from Voss (1998) to make 

them history oriented. They also describe modifying items that had confusing phrases or difficult 

vocabulary. Notably, they do not mention changing item orientation, though it is apparent this 

occurred and arguably in a way that made items less clear. Also, they removed several items 

from the 49-item inventory that are positively oriented. They do not mention eliminating 

positively oriented items explicitly, but these items can be found in other research using the 

TSEBQ (Bråten, & Strømsø, 2009; Bråten, & Strømsø, 2009; Yli-Panula et al., 2021). 

In Table 19, I show the notable changes I observed from the version of the TSEBQ used 

by Bråten, and Strømsø (2009) to the version used by Wiley and colleagues (2020). I have 

replaced climate change with topic, which is then replaced with history by Wiley and colleagues. 

Overall, the table shows the effect of changing item orientation on factor structure. The first 

three items, already negatively oriented, remain so. The next three items are rewritten from 

positive to negative item orientation and consequently load onto the same factor as the first three 
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items despite previous claims that Certainty and Simplicity were distinct dimensions of 

epistemology. 

Table 19. 
Perceived Modifications Made by Wiley et al., 2020 from Extant Research 
Items Grouped by Original 
Dimension 

Modification Modified Item under Simple/Certain 
Factor 

[Negatively oriented] Simplicity of 
Knowledge Dimension 

 [Negatively oriented] Component 
(Simple/Certain) 

Within topic, various theories about 
the same will make things 
unnecessarily complicated. 

Change topic  
The best explanations in history are those 
that stick just to the one major cause that 
most directly leads to the event. 

Knowledge about topic is 
indisputable. 

Change topic  
Good explanations in history are always 
indisputable. 

With respect to topic, there are 
seldom connections among different 
issues. 

Change topic  
There is only one good historical 
explanation that can be written from a set of 
facts. 

[Positively oriented] Certainty of 
Knowledge Dimension 

  

What is considered to be certain 
knowledge about topic today may be 
considered to be false tomorrow. 

Change topic, 
orientation, and 
dimension  

You can be certain that historical 
explanations are true. 

Theories about topic can be disproved 
at any time.* 

Change topic, 
orientation, and 
dimension  

Historical explanations should not change in 
light of new information. 

Problems within topic research do not 
have any clear and unambiguous 
solution. 

Change topic, 
orientation, and 
dimension  

Most historical events are due to a single 
cause. 

Note. *This item is also similar to “The knowledge about topic is constantly changing.” If this was the adapted item, 
there is also a change in item orientation and subsequent change in factor structure. The item is also similar to 
“Knowledge about topic is indisputable” which appears in the negatively oriented Simplicity dimension. One might 
argue there is a substantive difference between something being indisputable versus not being able to be disproved 
at any time (or knowledge and theory are different) and, therefore, these are indicators of substantively different 
dimensions of epistemology. However, I see this argument as weak on its own and not robust to critiques of item 
orientation. One item reoriented would result in the following two questions loading onto different dimensions of 
epistemology: “Knowledge about topic can be disproved” and “Theories about topic can be disputed.” 

 

Two points are worth considering: First, item orientation is the most salient change in 

items made by Wiley et al. (2020). Second, though they claim to make changes to simplify 

language, many of the changes are more confusing than the original. For example, “Historical 
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explanations should not change in light of new information” uses direct negation, which 

researchers argue should be avoided (Foddy, 1993, Deuber et al., 2021; Gnambs & Schroeders, 

2020). One might have simply written: “Explanations about a topic should change with new 

information.” This writing would be clear but would likely have a poor factor loading if item 

orientation matters.  

Further, Bråten & Strømsø (2009) ask similar questions about the changing nature of 

knowledge, but use positively oriented items: “The results of climate research are preliminary” 

and “What is considered to be certain knowledge about climate today may be considered to be 

false tomorrow.” This second question, I also ask in my own scale about history and find it only 

correlates with similarly oriented items. This differs from both groups of prior researchers who 

find it fits somewhere else due to different patterns of item orientation.  

 Finally, I return to my modifications as evidence of the influence of item orientation on 

factor structure. I used three items from Wiley et al., (2020) and retained the negative item 

orientation. These items load onto the Negative factor (discussed in the next section): 1) The best 

explanations in history stick to one major cause of an event, 2) Historical events are due to a 

single cause, and 3) There is only one good historical explanation that can be written from a set 

of facts. The following Table shows modifications I made to other three items. 

Table 20. 
Modifications to Items Measuring Epistemology 

Wiley et al., (2020)  Present study 

You can be certain that historical explanations 
are true. 

 
What is considered to be true about history 
today may be considered to be false 
tomorrow 

Good explanations in history are always 
indisputable. 

 
Accepted explanations in history can be 
proven wrong. 

Historical explanations should not change in 
light of new information. 

 
Historical explanations should change when 
new information becomes available 

Note. Changes made resulted in items no longer being correlated with other, non-changed items. 
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 The table illustrates changes in item orientation, but not content, as a mechanism for the 

resulting change in correlations and (discussed next) the superior fit of the two-factor Positive 

and Negative model. 

 Finally, items used in the present study not coming from Wiley et al., (2020) also 

followed this pattern of being correlated with other items of equivalent orientation. The next 

table shows these items, their hypothesized dimension, and eventual factor loading on the 

preferred two-factor model. 

Table 21. 
New Items Measuring Epistemology 

Hypothesized 
Dimension 

Item  Dimension 

Complex 
To understand the causes of historical events, you should 
consider many perspectives and explanations 

 Positive 

Complex 
History is more like a set of facts than competing 
interpretations of facts 

 Negative 

Tentative 
What is considered to be true about history today may be 
considered to be false tomorrow. 

 Positive 

Tentative 
I think simple and clear explanations about historical 
events are better, even if they are not the most accurate 

 Negative 

Note. These items were originally added to test whether Certain/Simple (termed Complex/ Tentative 
presently), was a single dimension. The results suggest it is multidimensional, albeit not in a way that 
prior research argues.  
 
 Again, we see the influence of item orientation on student response patterns, correlations, 

and [eventually] factor structure. A final point to note is that items in the Integration subscale 

were positively oriented and, therefore, more strongly related to items that were positively 

oriented from other hypothesized dimensions. Now that the theory for testing an alternative 

positive/negative model of epistemology has been established, I present the results of the CFA 

and discuss the implications of this study. 

Confirmatory factor analysis 
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 Confirmatory factor analysis using Mplus 8.4 (Muthén & Muthén, 2017) was used to 

examine the dimensionality of students’ epistemology. Four competing alternative confirmatory 

factor models shown in Figure 17 were fit to the data. The first model (Figure 17a) tested a 

unidimensional model, the baseline model, where students’ epistemology is a single construct 

that captures all the items in the epistemology. The second model tests a two-factor model 

similar to Wiley and colleagues (2020) with Simple/Certain and Integration representing two 

dissociable but related dimensions of students’ epistemology measure (Figure 17b). The third 

model tests a three-factor model (Figure 17c) with Complex, Tentative, and Integration 

representing three dissociable but related dimensions of students’ epistemology. The final model 

tests a two-factor model where one factor represents the method variance of positive item 

orientation and another factor represents the method variance attributable to negative item 

orientation. Model comparisons were conducted using chi-square differences, given that three of 

these models were nested. 

Figure 17.  
Alternative models of students’ epistemology 
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Model fits are reported in Table 22. 

Table 22. 
Model Fits of Confirmatory Factor Analysis shown in Figure 17 
 χ2, DF; p-value CFI RMSEA SRMR Model comparison 
Figure 17a  417.022; 78; <.001 .460 .130 .144 -- 
Figure 17b  395.120; 78; <.001 .490 .126 .124 -- 
Figure 17c  347.540; 77; <.001 .570 .117 .124 4c vs. 4b 

∆χ2 = 47.58, ∆df = 1, p < .001 
Figure 17d  217.250; 78; <.001 .778 .084 .087 4c vs. 4d  

∆χ2 = 130.29, ∆df = 1, p < .001 

The first three models all had poor fit. The final model (Figure 17d) had slightly better fit, 

but overall had marginally poor fit. RMSEA was .084, with values below .08 considered ideal, 

CFI and TLI were .778. with equal or great than .95 considered ideal and .90 acceptable, and 

SRMR was .087 which is considered acceptable (Hu & Bentler, 1999; Kline, 2015). With one fit 

statistic acceptable and chi-square difference test suggesting this model had superior fit to the 

next best-fitting model, Figure 17d was still the best-fitting model. 
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 Factor loadings from positively or negatively oriented indicators significantly loaded onto 

their respective factors (.326 ≤ .657), but there was a large amount of residual variance or error 

for each indicator (.568 ≤ .894). This suggests some variance in the item is not being accounted 

for by the factor. Additionally, the two factors were weakly and negatively correlated (see Figure 

18). 

Figure 18.  
Best Fitting Model of Epistemology 
 

 
Discussion 

Developmental approach 

I initially hypothesized that students’ would have naïve beliefs about the nature of 

knowledge in history. However, these initial hypotheses presumed reliable measurement of 

epistemology and cannot be presently addressed due to issues in both the developmental and 

dimensional approaches to measuring epistemology. While I suspected the developmental 

perspective would be less useful due to poor discrimination between categories, fewer items, and 

a lack of attention to the dimensionality of epistemic beliefs, the measure was more problematic 

than expected. The current iteration of the scale should be revisited in future studies. 
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Given the ineffectiveness of the developmental scale, alternative assessments of 

epistemology from a developmental approach seem more promising than self-report measures. 

For example, teachers might classify students’ epistemologies based on their performance on an 

applied problem-solving task, such as the Livia Problem (Zavala & Kuhn, 2017). Such a task 

asks students to explain why two historical accounts of an event disagree and to respond to 

several questions about the nature of historical knowledge and how it is constructed (e.g. Why do 

these accounts disagree? How can we resolve their disagreements? Can both accounts be right or 

only one? How can we come to know what really happened?) Such an assessment determines a 

student’s epistemology by observing it in their approach to resolving historical disagreements. 

Given wide issues with survey responses (Schmitt & Stults, 1985; Nunnally & Bernstein, 1994), 

this approach may be more promising despite the additional efforts and time needed to 

administer and code such an assessment. 

Making epistemic beliefs scales more discriminant, as may occur in the applied problem-

solving approach, appear important. The frequency of evaluativist responses in the present study 

was at odds with extant research which argues that pervasive approaches to teaching history, 

such as the transmission of fixed and static knowledge and the predominance of textbook-based 

instruction, serve as context-level barriers to more sophisticated and discipline-appropriate 

epistemologies (Bain, 2005, 2006; Goldman et al., 2016; Monte-Sano, 2010; Reisman, 2012; 

VanSledright, 2002). In more general contexts, students and adults have observed preferences for 

simple and certain narratives. Such preferences can be explained by the cognitive difficulty of 

revising previous interpretations, or schema, and includes preferences for coherence instead of 

accuracy, a preference for single-cause explanations of events, and a preference for explanations 

that are consistent or confirm prior beliefs (Abendroth & Richter, 2020; Kuhn, 2019; Richter & 
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Maier, 2017). It is possible that students in the present study had more mature epistemological 

beliefs than hypothesized, but it is not plausible in the magnitude observed in the data. This does 

indicate problems with the current measure in accurately measuring beliefs. 

Coding thinking and writing might also be a promising approach to accurately categorize 

an individual’s epistemological maturity. In history, epistemology may be manifest in a student 

response that advances a single cause in an explanation of an (i.e. Rosa Parks alone caused the 

Montgomery Bus Boycott). In this way, coding students’ source-based argument essays or 

having students engage in think-aloud protocols might be better ways to estimate epistemology. 

Dimensional approach 

Hypotheses related to the dimensions of students’ epistemologies in history also 

presumed reliable measurement of latent constructs. However, the failure to find a satisfactory 

model of epistemology did not mean there were no important findings. After documenting issues 

with item orientation in previous research and the superior fit of the positive and negative factor 

model, I see at least two major implications for research examining the nature of students’ 

epistemology in history and other domains. First, the latent factors proposed by previous 

research likely capture student response patterns based on question-wording to some extent. 

These studies, in so far as they make claims about dimensionality or factor structure, are not 

robust enough to protect against the influence of the method variance (Bråten, & Strømsø, 2009; 

Bråten et al., 2008; Bråten, et al., 2011; Strømsø et al., 2008; Wiley et al., 2020).  

One objective of the present study was to make disagreements in factor structure more 

clear (Strømsø & Bråten, 2009; Wiley et al., 2020). This was somewhat achieved as the study 

brought to light a plausible explanation for apparent disagreements in factor structure that should 

be further investigated while measuring epistemology in history and other domains—the 
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capacity for item orientation to confound factor structure. Present analyses provided evidence 

that the large number of studies using the TESBQ and a dimensional approach to measure 

epistemology should be re-evaluated given the likely influence of item orientation on factor 

structure, especially as researchers tie specific student outcomes to specific dimensions of 

epistemology that may exist as artifacts of method variance.  

 In short, I cannot disprove the concern that factor structure in previous research is 

influenced by uniform item orientation within scales and polarized item orientation across 

scales. This pattern of item orientation—wholly negatively oriented and wholly positive oriented 

subscales—seems most susceptible to item orientation confounding factor structure. Therefore, 

testing for the effects of item orientation should be conducted, both in the formation of and 

validation of scales proposing a latent construct is best represented by multiple dimensions. 

When reducing or modifying items, researchers should document their reasons for doing so, 

including item orientation and correlations with retained items. Empirically investigating the 

influence of item orientation is vital if researchers are concerned with measuring what they 

intend to—not artificial method variance. 

Notably, Bråten and Strømsø (2010) considered the issue of item orientation briefly in 

another article about the effects of epistemic beliefs on student reading. They used PCA to 

reduce items in the TSEBQ and note that items with poor factor loadings are discarded: 

“While it was not possible to differentiate between the items that we excluded and the 
items that we retained with respect to content, it should be noted that all the items 
excluded from the justification dimension were negatively worded (e.g., I often feel that I 
just have to accept that what I read about climate problems can be trusted), suggesting 
that, at least to our participants, rejection of a negatively worded item did not necessarily 
mean the same as endorsement of a positively worded item” (p. 643). 
 
Despite this observation, the influence of item orientation is not further investigated, 

despite methods for doing so. Still, the same pattern of using statistical methods to reduce items 
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and create uniform item orientation within scales persists in research related to the dimensions of 

epistemic beliefs (For a most recent example see Yli-Panula et al., 2021). 

Given the extant literature documenting how item orientation can confound factor 

structure, the large number of studies using the original scale, which is not robust to critiques of 

item orientation, should be re-evaluated in this light (Brown, 2003; Dalal & Carter, 2014; 

Deemer & Minke, 1999; DiStefano & Motl, 2006; Hughes, 2009; Johanson & Osborn, 2000; 

Roszkowski & Soven, 2010; Weems et al., 2003). Such studies include those that tie specific 

student outcomes to specific dimensions of epistemology that may exist as artifacts of method 

variance. For example, in the same study where Bråten and Strømsø (2010) explicitly discard 

negatively oriented items, they claim to demonstrate the “unique predictability” of different 

dimensions on students’ multiple-texts comprehension (p. 649). Confounded factor structure due 

to item orientation plausibly undermines the unique predictability of distinct factors. 

As a caveat, researchers find dimensions do positively predict other outcomes that 

theoretically make sense. This suggests epistemology is being measured to some extent. This is 

evident in the present study with correlations of uniformly oriented items, even those across 

hypothesized dimensions. Even so, dimensionality remains an issue across studies previously 

mentioned. 

Second, the quality and usefulness of self-reported survey measures or likert response 

options should be examined given issues of acquiescence bias, social desirability bias, and the 

influence of item orientation on student responses (Weems et al. 2002; Hughes, 2009). That 

students respond differently to the two following questions should give researchers pause as to 

the usefulness of these items to make claims about psychometrically valid constructs: “What is 

considered to be certain knowledge about topic today may be considered to be false tomorrow” 
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and “You can be certain that historical explanations are true.” 

Many researchers argue against the inclusion of negatively worded items due to the 

influence on factor structure and means (Cole et al., 2019; Foddy, 1993; Hughes, 2009; Lietz, 

2008; Roszkowski & Soven, 2010; Weems et al. 2002). Such an item, “Historical explanations 

should not change in light of new information,” (Wiley et al., 2020) is problematic when 

examined in light of these cautions. Another example, “Problems within climate research do not 

have any clear and unambiguous solution,” (Bråten, & Strømsø, 2009) highlights what Foddy 

(1993) and Colston (1999) argue should not be used in scale responses; That problems do not 

have clear solutions is written in the negated positive mode, which is unideal; That problems do 

not have unambiguous solutions is in the negated negative mode which is less ideal; To 

combine both is simply confusing. 

Given these issues, future scales should include uniform item orientation across scales, 

especially if they intend to make claims about dimensionality. They should also use clear 

classification systems, and/or test for the influence of negatively oriented items (Roszkowski & 

Soven, 2010). Additionally, scales should also clarify what is meant by responses in opposite 

directions and possibly test versions of scales where individuals choose between two positively 

and clearly worded options. For example, one can represent the following questions with a 

sliding scale. 

Which do you agree with more? From a single set of facts, you can write…. 

Only one good historical explanation ←→ Many good historical explanations  

 A student who sees just one of the above response options might indicate agreement. On 

their own, each response seems reasonable. Represented as two polar ends of a construct, 

whether knowledge in history is simple or complex, the student is forced to choose between two 
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clear epistemological stances. This would also clarify the names for latent dimensions. Currently, 

researchers describe one dimension as Certainty (instead of Tentative) and another as 

Complexity (instead of Simplicity), which results in negative correlations between two 

constructs that could simply be positively correlated with each other and the reasoning skills 

associated with a more adaptive epistemology. One additional benefit of using two clear 

endpoints for the question, students can infer the meaning of words or sentence construction that 

are unclear from the opposite endpoint.  This provides context clues for lower-performing 

readers and English learners. 

Limitations and Conclusion 

 The present study’s sample size (n=256) was sufficient to determine the dimensions of 

epistemology in the general population, but not large enough to test for differences between 

important subgroups such as EL students. Given that reading skills and processing may influence 

scale responses (Dueber et al., 2021; Foddy, 1993; Roszkowski & Soven, 2010), attending to the 

measurement invariance in subsequent studies will be useful. In preliminary analyses, I 

conducted CFA models that excluded students in grades 6 and 7 and excluded students with low 

scores on their essays (scores less than 3 on a 6-point scale). These analyses did not produce any 

differences in the results. 

The developmental scale only had four items, which is much too small to conduct item 

analyses. As discussed, applied approaches to classifying students’ epistemologies appear better 

than the self-report measures used in the current study, but it is possible that a scale with more 

items and more testing could improve the usefulness of the approach. Little oversight over the 

testing situation, the measures we administered by teachers as part of classroom instruction, 

could have also influenced results for both measures. 
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 While I make claims about the influence of item orientation on factor structure that are 

supported by an analysis of extant research and some empirical findings, more empirical testing 

is warranted. Only one item from each respective dimension had polarized item orientation 

relative to other items. A future study will be conducted in which each hypothesized dimension 

of epistemology has a combination of both positively and negatively oriented items. With 

sufficient positively and negatively oriented items for each dimension, the study can advance a 

multidimensional view of epistemology that is robust to the influence of item orientation. It can 

also empirically show that factor structures advanced by previous research were largely 

influenced by method variance. Either result is important for those interested in the accurate and 

reliable measurement of epistemology. 

Study 3: What is the relationship between epistemology and source-based argument 

writing in history? 

Purpose 

Given initial findings in Studies 1 and 2, the third study intended to use structural 

equation modeling to examine the relations between student epistemology and important 

dimensions of students' source-based argument writing (SBAW) in history. The following 

research question guided this study: What is the relationship between epistemology and source-

based argument writing in history? 

I originally hypothesized that the dimensions of students’ epistemology identified 

through confirmatory factor analysis (CFA) in Study 2 would be related to students' writing 

ability, but only weakly related when controlling for other variables such as EL status, sex, and 

grade level. I also expected epistemology to more strongly predict holistic writing quality for 

older students as their beliefs should be more strongly developed and, therefore, exert greater 
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influence on their reading and writing processes in history. Given the issues with item orientation 

plausibly confounding factor structure described in Study 2, the present study first used CFA to 

test an alternative model of epistemology before using this model in structural regression models 

to predict the effect of epistemology on different writing outcomes.  

Method 

Participants 

The same participants and measures from Study 2 were used in Study 3 to measure the 

relationship between epistemology and holistic writing scores (N=256). These students were 

those who responded to the epistemology survey and completed the pretest writing assessment as 

part of the ongoing field trial. Additionally, analytic coding data was used to examine relations 

between epistemology and certain components of student writing—presentation of ideas, 

evidence use, and historical thinking. For these analyses, a smaller sample was used. Because 

certain students were selected from the stratified random sampling in Study 1 and not all students 

completed the epistemology survey measure described in Study 2, initially there were only 75 

students who had both analytic coding data and epistemology data. Therefore, for Study 3, an 

additional 36 students were sampled and their essays were analytically coded. This was done by 

first selecting the ten teachers who successfully administered the epistemology survey. Then, I 

randomly selected an additional six students from each grade whose essays were also 

analytically coded. The resulting sample included 115 students. This relatively small sample 

precluded analyses that measure the effects of epistemology on all dimensions of writing 

simultaneously but the sample is sufficient to detect the effects of epistemology on each 

dimension of writing independently. 

Measures 
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 For the writing outcomes, holistic scores and items in the analytic framework related to 

the presentation of ideas, evidence use, and historical thinking were used. All writing scores, 

both holistic and analytic, were created through reliable and rigorous coding (See the measures 

section in Study 1 for more details). Data used to measure epistemology come from the 

dimensional epistemology scale described in Study 2. 

Analytical approach 

This study used multiple structural regression in Mplus 8.4 (Muthén & Muthén, 2017) to 

predict the effects of epistemology on student writing. Originally, I intended to use the best 

fitting model of writing in Study 1 and the best fitting model of epistemology in Study 2 as 

models in the regression. However, due to previous issues with item orientation in Study 2 and 

the low amount of students for whom there was both epistemology data and analytic coding data, 

reduced models of epistemology and writing were necessary. Therefore, CFA was conducted 

before structural regression. 

Confirmatory Factor Analysis 

 The model of SBAW in history described in Study 1 was reduced to include only three 

factors—Ideas, Evidence Use, and Historical Thinking. Researchers have claimed that 

epistemology in history is related to how knowledge claims are justified, evidentiary thinking, 

endorsing competing interpretations, and sourcing moves, but not necessarily related to the 

structure of an academic essay or a student’s academic language (Ashby, Gordon, & Lee, 2005; 

Bain, 2005; Goldman & Scardamalia, 2013; VanSledright, & Maggioni, 2016). Therefore, items 

related to Language Use and Structure were removed from analyses. Additionally, analytic 

coding with high rates of interrater agreement is labor-intensive and costly, so we focused our 

efforts on those components that were predicted to be relevant by the extant research. 
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Given the fit of the previous four-factor model of student SBAW in history and the non-

significant prediction of the Language Use factor on holistic scores, I expected a three-factor 

model of SBAW in history to fit the data well. Still, I tested a unidimensional model of writing 

and compared the hypothesized three-factor model with this baseline model to evaluate the 

comparative fit of each model. 

 Next, the model of epistemology was reduced due to the influence of item orientation on 

factor structure reported in Study 2. While it is evident item orientation influences factor 

structure to some extent and, therefore, previously hypothesized factors should be re-evaluated 

(e.g. whether Complex/Tentative is one factor or two), this does not necessarily mean 

epistemology is not being measured by the scale. Indeed, much research confirms the influence 

of epistemology, albeit with plausibly confounded factor structures, on student reasoning, 

reading, and writing outcomes (see Greene et al., 2018 for a review). Therefore, I tested an 

alternative model of epistemology that avoided some issues with item orientation and retained 

items most likely connected to students’ epistemologies in the present writing sample. 

 First, the items measuring whether knowledge was certain or tentative were removed. 

This was done because the dissociability of this dimension is least plausible given the results of 

Study 2. Prior research is unclear as to whether beliefs that knowledge is tentative are separate 

from beliefs knowledge is complex. This lack of clarity is likely connected to the aforementioned 

issues with item orientation as Complex and Tentative factors are distinct or a single factor 

depending on item wording. In the present study, most Tentative items were positively oriented 

and most Complex items were negatively oriented. Consequently, representing these as factors in 

CFA may permit the validation of “methods” factors, especially if the one polarized item in each 

factor was removed due to “poor fit.” In other words, to include both factors would be to ignore 
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the influence of item orientation that was previously discussed. Also, if Tentative and Complex 

items were set to load onto a single factor in CFA, this same method variance would result in 

poor model fit. 

The removal of the Tentative items was also justified because this dimension is less 

plausibly connected to student writing in the present writing sample. A belief that knowledge in 

history is complex is essential to writing well in the prompts used presently; students who think 

there are multiple causes for events are likely to perform well on a task of a causal analysis with 

multiple sources. Similarly, a belief that knowledge claims in history require integration of 

evidence from multiple sources, versus using prior experience or authority, is adaptive to writing 

well in the present SBAW task. Therefore, the Complex and Integration items were retained. 

However, a belief that knowledge can change over time is less obviously linked to a 

single piece of student writing completed in an on-demand testing situation (Bråten & Strømsø, 

2006; Christensen‐Branum et al., 2019; Strømsø et al., 2008). A task more likely to elicit the 

bolstering impact of tentative beliefs in knowledge would ask students to revise or reform their 

interpretation of the past (Kardash & Scholes, 1996). While such a task represents the 

disciplinary practices of history and requires tentative beliefs in the nature of knowledge, 

students in the present study did not respond to this type of task. 

Next, an item from each of the Complex and Integration subscales was removed. “What 

is written in textbooks is not necessarily true,” was removed because it had poor item fit in the 

previous factor analyses and analysis of the content of the item indicated it was unclear which 

response was positively oriented. Sometimes it is reasonable to assume information in textbooks 

is accurate and true, but at other times, textbook explanations are rewritten to include a revised 

understanding of the past. 
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The item, “You need multiple perspectives to understand the causes of historical events,” 

was removed due to poor fit in previous models. Notably, this item was oriented positively, 

whereas other Complex items were oriented negatively. The remaining respecified model of 

epistemology included four items for the Complex dimension and four items for the Integration 

dimension. It is worth noting here and in the discussion that each of these latent factors uses 

uniform item orientation within scales and polarized item orientation across scales—a 

problematic pattern shared with previous research that should be considered as a limitation. Still, 

as discussed previously, it is plausible that epistemology is being measured to some extent. 

Further, the decision to remove poor fitting items, which results in uniform item orientation 

within a scale, was frequently made in previous studies (Bråten & Strømsø, 2010; Strømsø & 

Bråten, 2009; Wiley et al., 2020; Yli-Panula et al., 2021). 

Structural Regression 

After conducting CFA, four sets of structural regression models were used to show the 

effect of epistemology on four writing outcomes: holistic scores and each of the three dimensions 

of writing—Ideas, Evidence Use, and Historical Thinking. Each model was run without controls 

before a second structural regression model was run that included controls—a dummy variable 

for age (whether a student was in high school), a dummy variable for sex, and a dummy variable 

for EL status (designated as EL by the district). Figure 19 shows relations between epistemology 

and writing outcome with controls added. Such a model allows sex, EL status, and age to directly 

and indirectly contribute to writing quality through epistemology. The model also shows the 

direct effect of epistemology on writing controlling for sex, EL status, and being in high school. 

Figure 19. 
Relations between Epistemology and Writing Outcomes 
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In confirmatory factor analysis and structural regression models, multiple indices were 

used to evaluate model fit: chi-square statistic, comparative fit index (CFI), root mean square 

error of approximation (RMSEA), and standardized root mean square residuals (SRMR). 

RMSEA values below .08, CFI and TLI values equal to or greater than .95, and SRMR equal to 

or less than .05 indicate excellent model fit (Hu & Bentler, 1999). CFI values greater than .90 

and SRMR equal to or less than .10 are considered acceptable (Kline, 2015).  

Findings 

Confirmatory Factor Analysis 

 Both the one-factor and three-factor models for SBAW in history had an acceptable fit. 

However, the three-factor model had superior fit to the one-factor model as indicated by the Chi-

square difference of fit test (∆χ2 =40.717, df = 4, p < .001), superior CFI and TLI values (.946 

and .922 versus .920 and .895), superior SRMR value (.045 versus .167), and superior RMSEA 

value (.133 versus .155). Though RMSEA values were not ideal, the other fit statistics suggest 

good fit for the model. All factor loadings for items significantly loaded onto their respective 

factors (.647 ≤ .940) and factors were strongly and significantly correlated with each other (.901 

≤ .970). See Figure 20. 

Figure 20.  
Factors of SBAW in History used in Structural Regression 
 



 

113 
 

 
Note. Standardized estimates are reported. 

For epistemology, the respecified model had poor fit (χ2 =60.937, df = 19, p < .001). The 

RMSEA value was marginally poor (.093) with values close to 0 and smaller than .08 considered 

ideal. CFI and TFI values were also poor (.855 and .787) with values close to 1 and above .9 

considered good model fit. The SRMR value (.069) was ideal with a value of < .10 considered 

ideal (Hu and Bentler, 1999). This marginally poor fit was still better than many previous models 

tested in Study 2. Further, coefficient alpha for the subscales represented in the two-factor CFA 

model were .68 and .61, which are similar to coefficients considered acceptable by previous 

research (Bråten, & Strømsø, 2009; Wiley et al., 2020). Respecification did not improve model 

fit. 

Factor loadings for items significantly loaded onto their respective factors (.348 ≤ .726). 

Factors were moderately and significantly negatively correlated with each other: -.441. 

Theoretically, the negative correlation makes little sense and is likely due to the polarized item 

orientations across respective factors and lower mean scores for negatively oriented items—in 

this case, items related to the Complex dimension (Weems et al. 2002; Hughes, 2009; Sliter & 

Zickar, 2014). Despite the poor fit, given the factor loadings, improved fit compared to models 
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used in Study 2, and that both dimensions, Complex and Integration, were theoretically related to 

writing outcomes, this model was selected for use in subsequent structural regression models 

Figure 21.  
The Preferred Model of Epistemology used in Structural Regression 

 
Note. Standardized estimates are reported. 

Structural Regression 

To examine the relationship between epistemology and writing quality, four sets of 

structural regression models were fit to the data. In each set, the writing outcome was first 

predicted by epistemology before controls were added. In the first set, the preferred model of 

epistemology was used to predict holistic scores.  

Epistemology predicting holistic scores  

Figure 22 shows the effects of Complex and Integration factors on students' holistic 

writing scores. Model fit was good, overall, with individual fit indices ranging from acceptable 

to good. 

Figure 22 
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Beliefs in the Complexity of Knowledge and Justification through the Integration of Evidence 
Predicting Students’ Holistic Scores 

 
Note. Standardized estimates are reported.  

 The model shows that both Complex (b = .427, SE = .134, p < .01) and Integration (b = 

.464, SE = .138, p < .01) factors significantly and positively predicted students’ holistic scores. A 

standard deviation increase on the Complex dimension predicted, on average, a .427 standard 

deviation increase in a student’s holistic score. Similarly, a standard deviation increase on the 

Integration dimension predicted on average a .464 standard deviation increase in a student’s 

holistic score.  

In non-standardized terms, the model predicted that a student scoring a point higher than 

the average student on the Complex dimension of epistemology (on a scale of 1-10) would score 

.50 points higher on their writing (on a scale of 1-6). Similarly, a student who scored a point 

higher on the Integration dimension scored .54 points higher on their writing. Overall, the model 

explained 22% of the variance in student scores. 

With controls added to model—sex, EL status, and being in high school—the significant 

relations between each dimension of epistemology and the holistic score remained (Complex: b 

= .424, SE = .176, p < .05 and Integration b = .430, SE = .194, p < .05). The model also showed 

that students designated EL scored lower on the Integration subscale compared with their non-
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EL peers (b = -.389, SE = .110, p < .01), but there was no direct relation between EL status and 

the holistic score. In the model, students designated ELs did score lower than their peers, but 

only through lower scores on the Integration factor which in turn predicted writing quality. 

The model also showed high school students scored higher on holistic scores compared 

with middle school students (b = .247, SE = .076, p < .01) and that female students had higher 

scores on the Complex dimension (b = .227, SE = .019, p < .05), but there were no direct 

relations from sex to holistic scores or the Integration subscale. Overall, the model with controls 

explained 26% of the variation in student scores. 

Epistemology predicting performance in Evidence Use 

The next set of structural regression models used epistemology to predict students’ skills 

in Evidence Use. The models with and without controls had excellent model fit with all fit 

indices, RMSEA, TLI, CFI, and SRMR, considered ideal. In the first model, both dimensions of 

epistemology, Complex (b = .523, SE = .144, p < .01) and Integration (b = .610, SE = .146, p < 

.01), significantly predicted students’ performance in Evidence Use. This model explained 35% 

of the variation in the Evidence Use factor.  

 When adding controls, as seen in Figure 23, both dimensions of epistemology, Complex 

(b = .604, SE = .202, p < .01) and Integration (b = .655, SE = .219, p < .01), still significantly 

predicted students’ performance in Evidence Use controlling for sex, being in high school, and 

EL status. Female students had significantly higher scores on the Complex dimension (b = .227, 

SE = .109, p < .05), which in turn predicted higher scores in Evidence Use, but there was no 

direct effect from sex to the Integration factor. Similarly, there was no significant direct effect on 

Evidence Use for being designated as an EL, but there was a significant negative effect on 

Integration which in turn predicted students’ Evidence Use (b = -.383, SE = .111, p < .01).  
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Figure 23. 
Beliefs in the Complexity of Knowledge and Justification through the Integration of Evidence 
Predicting Students’ Evidence Use with Controls 
 

 
Note. Standardized estimates are reported. Only significant relations are shown in the model.  

Lastly, there were no significant relations between being in high school and 

epistemology, but being in high school did significantly predict a higher score in the Evidence 

Use factor (b = .192, SE = .092, p < .05). The model with controls added 40% of the variation in 

the Evidence Use latent factor. 

Epistemology predicting performance in Presentation of Ideas 

The models showing the relation between epistemology and the Ideas factor had excellent 

model fit with all fit indices, RMSEA, TLI, CFI, and SRMR, considered ideal. In the first model 

both dimensions of epistemology, Complex (b = .737, SE = .118, p < .01) and Integration (b = 

.705, SE = .118, p < .01), significantly predicted students’ performance in the Ideas factor. The 

model with no controls explained 50% of the variation in the Ideas factor. 

When adding controls (see Figure 24), both dimensions of epistemology, Complex (b = 

.751, SE = .150, p < .01) and Integration (b = .700, SE = .167, p < .01), still significantly 

predicted students’ performance in Ideas after controlling for sex, age, and EL status. Female 
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students had significantly higher scores on the Complex dimension (b = .222, SE = .109, p < 

.05), which in turn predicted higher scores in Presentation of Ideas. There was no direct effect 

from sex to the Ideas factor. Similarly, there was no significant direct effect on Ideas for being 

designated as an EL, but there was a significant negative effect on Integration which, in turn, 

predicted students’ scores in the Ideas factor (b = -.392, SE = .111, p < .01) Unlike the previous 

three models, there were no significant relations between being in high school and any dependent 

variables in this model, including the Ideas factor. 

Figure 24. 
Beliefs in the Complexity of Knowledge and Justification through the Integration of Evidence 
Predicting Students’ Presentation of Ideas with Controls 
 

 
Note. Standardized estimates are reported. Only significant relations are shown in the model.

 Overall, the model with controls predicted 45% of the variation in the Presentation of 

Ideas factor. 

Epistemology predicting performance in Historical Thinking  

The final set of models showed the effects of epistemology on students’ Historical 

Thinking. The models with and without controls both had good model fit with all fit indices, 

RMSEA, SRMR, TLI, and CFI considered ideal. In the first model, both dimensions of 
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epistemology, Complex (b = .368, SE = .140, p < .01) and Integration (b = .371, SE = .148, p < 

.05), significantly predicted students’ performance in Historical Thinking. The model without 

controls explained 15% of the variation in the Historical Thinking factor. 

When adding controls, neither dimension of epistemology significantly predicted scores 

on the Historical Thinking factor: Complex (b = .303, SE = .188, p = .107) and Integration (b = 

.271, SE = .211, p = .198). The model also showed that female students had significantly higher 

scores on the Complex dimension (b = .225, SE = .110, p < .05), but there was no significant 

effect from sex to Historical Thinking. Similarly, there was no significant direct effect on 

Historical Thinking for being designated as an English Learner, but there was a significant 

negative effect on Integration (b = -.402, SE = .110, p < .01). There were no significant relations 

between being in high school and epistemology, but being in high school did significantly 

predict a higher score in the Historical Thinking factor (b = .168, SE = .075, p < .05). The model 

explained 16% of the variation in Historical Thinking. 

Discussion 

Students who believed that knowledge in history is complex, not simple, and valued 

integration when forming historical explanations reported increased writing achievement on a 

source-based argument writing prompt in history class. This finding is in line with previous 

studies and the use of multiple continuous indicators of writing quality permits for more accurate 

estimates of the effect of epistemology on writing quality (Bråten et al., 2011; Greene et al., 

2018).  

 The writing task in which students engaged, required thinking about multiple potential 

forces, actors, and events that led to the success of an organized social/political movement. To 

respond to the prompt well, students had to think about myriad actors and events that interacted 
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over time; they had to reject a simple and clear explanation. Therefore, a belief that history is 

complex, that multiple, competing and complementary forces produce historical outcomes, 

produced improved historical writing as seen presently. Similarly, because the SBAW task 

required a writer to evaluate multiple sources, and these sources represent various actors and 

events leading to the outcome of a social/political movement, a belief in the value of integrating 

evidence to justify claims also leads to improved writing. Multiple sources needed to be used to 

answer the prompt accurately and to support whatever claim students made with sufficient 

evidence. For example, consider the following excerpt from a student:  

Even though people may argue that important people like Cesar Chavez and Dolores 
Huerta were the overall cause for the success of the strikes, the great efforts of all of the 
grape workers involved truly made the success of the Delano Strike and Boycott possible. 
Cesar Chavez and Dolores Huerta are famously recognized in leading the strikes and 
boycotts. But without the united and consistent efforts of all the people who participated, 
they would have never seen success. 

While the writer could have made the simple claim that Chavez’s advocacy is the reason 

the boycott succeeded, in endorsing a more complex explanation the writer acknowledges 

historical complexity inherent to the movement’s progress and is positioned to write an effective 

source-based argument essay. The writer shows an understanding that historical forces (e.g. 

Huerta, Chavez, all grape workers) vary in their influence and interact with other forces in their 

historical contexts. A complex view of historical knowledge is manifest in a clear and 

compelling claim that is aligned with multiple pieces of evidence in the sources.  

The writing also references another perspective (that Chavez and Huerta were the most 

important factors leading to success) that can be addressed in the body of the essay for a 

compelling historical argument. This excerpt shows the connection between epistemology and 

writing, in this case, the Ideas factor. Those interested in supporting strong historical writing 

might find it helpful to develop students’ views of knowledge as complex. Once students 
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understand that history knowledge is complex, they will think—and therefore write—differently. 

One way to move students towards this understanding of the complexity of history would be to 

use such a claim like the one quoted as a model and explicitly instruct students to account for 

multiple forces or causes in their claims.  

Another excerpt from student writing illustrates the connections between the Integration 

factor and student writing: 

Someone might argue that people coming together to join in the grape boycott was the 
most important reason for the success of the strike and boycott. I would defend my 
argument by referencing the headnote in source 3 which states…  “César Chavez speaks 
on TV and writes letters asking people to stop buying all California grape 
Communicating in many ways was important. If people just happened not to get the 
letters, at least they were able to be informed by the TV. César Chávez found a way for 
everyone to know about the grape strike and the boycott. Spreading the message by TV 
allowed many people to see and then act. 

This student is leveraging skills with evidence use, presenting their ideas, and attending 

to the historical context to support their argument. These skills are directly supported by a belief 

in the value of integrating evidence from multiple sources to support a claim, as indicated by this 

student’s reference to “source 3.” While many students in the sample referenced a potential 

counterargument to their own claims, not all students refuted this counterargument with evidence 

and further analyses. The excerpt above shows a student who refutes a counterargument with 

evidence and analysis that is indicative of high-quality SBAW. Therefore, a belief in integrating 

evidence to support and defend claims can produce better writing, especially as it facilitates 

practice and uptake of evidentiary thinking and argumentation. 

Turning to the models with controls, these models showed potential moderating effects 

between epistemology and the writing performance of certain students, though models with more 

robust controls are necessary to make such claims with conviction. Females consistently scored 

higher on the Complex dimension and this, in turn, predicted holistic scores and performance on 



 

122 
 

the Evidence Use and Ideas factors. This suggests complex beliefs about the nature of knowledge 

in history could explain, at least partially, the higher writing scores of female students.  

There also appeared to be no differences between the epistemologies of HS and MS 

students. High school students’ higher holistic writing scores and outperformance in Evidence 

Use and Historical Thinking factors occurred directly, not through epistemology as a mediator. 

Another notable finding includes the consistently lower scores for students designated EL on the 

Integration factor, which in turn predicted lower writing performance. Coupled with the lack of 

significant direct effects from EL Status on writing scores, this suggests responses on the 

Integration subscale, in part, explain the relation between EL Status and writing.  

That epistemology did not significantly predict Historical Thinking once controls were 

added to the model is notable. The magnitude of the relations in the model without controls was 

also lower for Historical Thinking than for other factors. One explanation is the lower observed 

scores for items related to Historical Thinking in the present sample. It is plausible that skills like 

sourcing, contextualization, and presenting counterarguments are linked to epistemology even 

after controlling for other factors, but there skills are not developed enough in the present study 

to see such an effect. Study 1 showed that students struggled to display these historical writing 

skills. 

 Finding also have important implications for teachers. When engaging in historical 

inquiry, it is important to explicitly teach that there will be multiple, competing interpretations to 

inquiry questions. Giving time for students to identify different responses to questions about the 

past supports the development of beliefs that knowledge is complex (De La Paz et al., 2017; 

Monte-Sano, 2010; Nokes, 2013; Young & Leinhardt, 1998). Then, allowing students to make 

sense of different sources of evidence and prompting students to use this evidence to evaluate the 
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strength of different interpretations should directly help students make stronger written 

arguments later (Wiley et al., 2020). Helping students think about history as complex historical 

knowledge as supported by integrating multiple sources of evidence appears to be a useful 

endeavor for teachers. 

Limitations and Conclusion 

 One major limitation of this study is the poor fitting model of epistemology and the use 

of factors that are plausibly confounded with item orientation. At the same time, the model of 

epistemology used to predict writing is not substantively different from those used in prior 

research. The principal difference is that in the present study issues with item orientation were 

explicitly addressed instead of ignored.  

 Still, if negatively oriented items are causing distinct response patterns, this affects claims 

about factor structure and construct validity (Deuber et al., 2021, p.2). Future studies should try 

to account for this by redesigning measures to account for patterns in response bias or using 

methodological approaches to account for the variance attributed to item orientation. Such an 

approach, like the use of bifactor models with specific factors representing item orientation, 

requires a larger sample size but should be tested in subsequent studies (DiStefano & Motl, 

2006). 

The small sample size, especially for analytic coding data, is another issue in the present 

study. While such coding is time-consuming, the varying effects of epistemology observed in the 

Ideas, Evidence Use, and Historical Thinking factors indicate the value of such an approach. 

Study 1 also shows how skills vary among subgroups of students. With a larger sample of 

students and more analytic coding, a more robust model of the effects of epistemology on student 

writing could be pursued. Additionally, a sample with more variation in writing scores might 
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also better detect a relation between Historical Thinking and epistemology. Finally, regression 

models with more robust covariates, such as controlling for reading comprehension, would make 

claims about the influence of epistemology more robust.   

Overall, despite methodical limitations, there does appear to be a relationship between 

students’ beliefs about knowledge and their writing. Such a relationship should be acknowledged 

in future studies that try to improve student writing. Because a view of knowledge as complex 

and validated by evidentiary thinking is foundational to making arguments about the past, 

teachers are encouraged to incorporate more source-based inquiry tasks in their classrooms, 

especially those with multiple, complex, and unclear answers. Because writing arguments about 

the past using multiple sources is complex and challenging, teachers also need instructional 

support, such as high-quality source-based inquiry units and professional development that helps 

teachers develop students’ reading, thinking, and writing skills. 

Contributions to the Field 

 In this dissertation, I used a rigorous analytic human coding scheme, developed and 

applied by a team of researchers, to offer a detailed and analytic description of students’ source-

based argument writing in history. An examination of how students performed across discrete 

skills, like sourcing and structuring the body of an essay, and how performance varied by 

subgroups of students had not been yet observed in extant literature (to my knowledge). Further, 

while previous research had examined students’ overall writing quality and their historical 

thinking as separate constructs, CFA offered a picture of them as separate but strongly related. 

These findings have implications for both writing assessment and practice. 

 A multidimensional view of SBAW in history validates the use of analytic rubrics and 

measurement of discrete skills, especially as differences in these skills are observed across grade 
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levels (i.e. 7th-grade students can state a claim, but cannot yet articulate a counterargument). For 

instructional purposes, the descriptive statistics of student writing across items, paired with the 

factor structure, indicate what skills should be targeted by instruction. Findings suggest older 

students should work on developing reasoning and historical thinking skills that appear to 

plateau in their development in the present sample. Historical Thinking and Evidence Use 

contribute significantly to high school students’ overall writing quality as measured by a holistic 

score.  

The findings of a relationship between EL status and the factors of SBAW in history also 

contribute to a growing body of research that shows ELs need a comprehensive approach to 

writing instruction that focuses on the development of ideas and interpretative, evidentiary 

thinking rather than one solely focused on language skills (Olson et al., 2020; Fitzgerald, 2017; 

Short & Fitzsimmons, 2007). Further, instructional approaches that are only language-based take 

a deficit view of these learners and may exacerbate opportunity gaps (Applebee et al., 2003). 

 Study 2 made a significant contribution to a growing field studying how different 

dimensions of epistemology predict student reading, reasoning, and writing outcomes. Findings 

suggest that models of epistemology advanced by previous research have factor structures that 

are plausibly confounded by item orientation. While a more comprehensive review of research 

using extant scales is needed, it also appears little has been done to guard against the influence of 

method variance when constructing dimensional scales to measure epistemology. Further, this 

method variance likely contributed to prior findings that asserted the unique predictability of 

distinct dimensions of epistemology. Therefore, serious and systematic changes need to be 

applied to scales measuring dimensions of epistemology in history and other domains. A follow-

up study has already been planned that features a sufficient number of positively and negatively 
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oriented items, drawn from previous research, to confirm the emerging hypothesis that item 

orientation confounds the factor structure of epistemology in prior research 

 Study 3, though limited by measurement issues raised in Study 2, offers evidence that 

epistemology is related to key SBAW skills in history. A belief that knowledge in history is 

complex was related to students’ holistic scores and specific factors of SBAW—Ideas, Evidence 

Use, and Historical Thinking. Similar relations existed for beliefs related to the integration of 

evidence to support claims. As SBAW in history means resolving multiple competing 

interpretations of the past through evidentiary reasoning, a view of knowledge as complex and 

justified through multiple sources of evidence is adaptive for writing well in this discipline. 

Educators and researchers concerned with improving SBAW in history are, therefore, justified in 

targeting students’ beliefs about knowledge in history. That epistemology was related to multiple 

factors of students’ SBAW also speaks to the interrelatedness of skills like selecting and 

analyzing evidence, contextualization, sourcing, and presenting clear claims. This is just one 

more area where we see that writing is, indeed, a complex skill (Hayes, 2012). 

Future studies should examine the malleability of epistemology as well as the 

malleability of key writing skills. For example, a study examining if writing improvement is 

moderated by epistemology will offer further insight into the importance of epistemology in 

SBAW development. Future studies will also benefit from improved measurement of 

epistemology, both in controlling for biased response patterns in self-report measures and 

including other dimensions of epistemology such as a belief that knowledge is tentative. A belief 

that knowledge is tentative, that it can change over time, is likely linked to integrating new 

information about past events or revising one’s understanding of historical narratives. Writing 

tasks that ask students to revise their understandings of the past are plausibly influenced by 
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epistemology and should also be investigated.  

Improving students’ thinking about history can help them become better writers. 

Specifically, teachers can help students think about history as complex, competing 

interpretations of the past that are resolved by integrating multiple, reliable sources of 

information. In doing so, teachers are also preparing students to reason with multiple conflicting 

sources of evidence, evaluate the reliability of sources of information, and consider multiple 

explanations or claims before advancing an argument. In this way, helping students think well 

and argue well is also linked to students’ present and future civic reasoning and discourse 

(McGrew et al., 2018). For example, developing students’ beliefs that claims should be justified 

with multiple sources of evidence and developing students’ skills in “sourcing” are vital to 

combat misinformation that threatens to erode democratic society. 

Researchers have argued for an emphasis on epistemic beliefs in civic contexts (Barzilai 

and Chinn, 2020). For example, Chinn and colleagues (2020) argue that to improve civic 

discourse, educators should explicitly consider the following with students: “what are the norms 

and beliefs we should endorse to effectively answer historical, civic, and social questions?” 

Students’ beliefs about knowledge influence their reasoning in historical and civic contexts 

whether educators acknowledge this or not. Therefore, a model of student development that 

acknowledges the role of epistemology is needed to fully understand student reading, thinking, 

and writing. 

As researchers and educators move forward in helping students develop the source-based 

arugment writing skills needed for 21st-century society, it is vital to acknowledge 1) the 

connection between beliefs and source-based arugment writing; 2) the connection between 

thinking historically and thinking civically, and 3) the role that history teachers have in building 
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these competencies, beliefs, and skills in students. With this more complete model of developing 

students’ “argument literacy” (Graff, 2003), we prioritize students’ futures as careful and critical 

thinkers in college, the workplace, and civic life.  
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Appendix A. Source-based argument writing prompts
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Appendix B. Holistic writing rubric
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