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 Research on multiple text comprehension reveals key principles and elements of 

comprehension: readersô mental representation, cognitive text processing, and strategy 

use while reading multiple texts (Goldman, 2004; Rouet, 2006). However, many studies 

of multiple text comprehension fail to investigate the influence of reader bias. Grounded 

in both the literature on reading strategies and the social psychology literature on bias 

(e.g., Edwards & Smith, 1996), this study investigated how readersô topic beliefs 

influence comprehension strategies in relation to bias. 

 The participants for this study were 15 undergraduate students, chosen as they 

represented three distinct topic beliefs related to the Israeli-Palestinian conflict.  There 

were 5 pro-Israel, 5, pro-Palestine, and 5 neutral participants. While thinking-aloud, 

participants read two maps and five texts about Israeli settlements in the West Bank, and 

the ongoing Palestinian-Israeli conflict. The texts and maps were presented in the iMTC 



 

 

  

(internet-embedded Multiple-Text Comprehension measurement tool) environment (Kim 

& Cho, 2011). In addition, measures of participantsô prior knowledge and topic beliefs 

were gathered, while their reading times and Internet searches were recorded by the 

iMTC. Participantsô verbal reports were coded based on existing coding schemes for 

reading strategies (Goldman et al., 2012; Pressley & Afflerbach, 1995). Five families of 

strategy were determined: Considering text content, Acceptance and resistance, 

Monitoring, Evaluation, and Information need and search. 

 The study has three major findings. First, initial belief differences between groups 

of different beliefs increased after reading, meaning that participants showed biased 

assimilation processing during reading. Second, the participantsô biased processing was 

not detected in the three types of reading measures: reading times, reading orders, and 

Internet searches. Finally, the study found that participants with different topic beliefs 

showed different strategic patterns in relation to bias. In particular, acceptance and 

resistance distinguished the three participant groupsô strategic processing. Participants 

accepted belief-consistent text information and resisted belief-inconsistent text 

information. In addition, three cases of participantsô biased strategy use were 

qualitatively analyzed. The analyses demonstrated that participantsô topic beliefs played a 

role in creating an interpretive framework that evaluated, accepted, or resisted 

information during reading. The findings, limitations, implications for future research and 

instructional practices are discussed. 
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CHAPTER 1: INTRODUCTION  

Problem Statement 

In the 21st century information society, it is common to read several texts 

together, as when one is navigating, searching, and reading news articles on the Internet. 

Recently, the educational and social aspects of learning and teaching multiple documents 

comprehension have been a focus. For example, the Reading Framework for 2009 

National Assessment of Educational Progress (National Assessment Governing Board, 

2008), suggests that a ñ[c]ommon task for readers at all grades is integrating information 

across a set of textsò (NAGB, 2008, p. 11). The blueprint for the Program for the 

International Student Assessment (PISA) (OECD, 2009) also regards reading multiple 

documents as a critical literacy domain. The importance of multiple document 

comprehension is also reflected in the Common Core State Standards (National 

Governors Association Center for Best Practices [NGA Center] & Council of Chief State 

School Officers [CCSSO], 2010). According to the standards, fifth graders should ñdraw 

on information from multiple print or digital sources, demonstrating the ability to locate 

an answer to a questionò and ñintegrate information from several texts on the same topic 

in order to write or speak about the subject knowledgeablyò (NGA & CCSSO, 2010, p. 

14). 

The comprehension of multiple texts is a phenomenon that cannot be fully 

explained by research that investigates the comprehension of single texts. In the research 

of single-text comprehension, it is usually assumed that a text is coherently written to 

achieve a communicative purpose with expected readers; except in several special cases 

(e.g., artificially designed texts for experimental purpose), a reader comprehends a text 

that has a coherent perspective, goal, and main point. On the other hand, in reading 
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multiple-texts, this basic assumption is untenable. When reading multiple texts, readers 

may encounter difficulties and become distracted because texts are varied in terms of 

writing quality, authorsô authority and stance, and credibility and persuasiveness. Even if 

a reader is proficient at comprehension of single texts, he or she may not be a good reader 

when reading multiple texts (Wineburg, 1991). For these reasons, researchers need to 

conduct research on multiple text comprehension to complement the voluminous research 

on single-text comprehension.  

The concern with multiple document comprehension is not new. Nearly two 

decades ago, Tierney and Pearson (1994) recognized that ñOur unitary view of text has 

been replaced by a multiple, intertextual constructò (p. 518). In addition, multiple text 

comprehension research has rapidly grown in twenty years. After preliminary works on 

this topic (e.g., Spivey & King, 1989; Wineburg, 1991), research has been conducted in 

diverse, specific knowledge domains including history education (VanSledright, 2002), 

science education (Bråten, Strømsø, & Britt, 2009) and cognitive psychology (Goldman, 

2004; Rouet, 2006) as well as literacy studies (Hartman, 1995).  

Despite growing research interest in the multiple-text comprehension, a multitude 

of multiple text comprehension studies leans toward specific research procedure and 

methods. For example, many research procedures in multiple text comprehension consist 

of the following steps (e.g., Bråten, Strømsø, & Sameulsteun, 2008; Rukavian & 

Daneman, 1996): (a) researchers ask participants to answer surveys or interview 

questions that they are interested in (e.g., epistemic beliefs, prior knowledge, 

metacognition); (b) researchers provide participants with print-based text materials to 

read; and (c) researchers measure participantsô reading performance of multiple text 
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comprehension (e.g., sentence verification task). Data drawn from the procedures are 

analyzed and used to identify relationship between factors of interest (e.g., prior 

knowledge) and comprehension performance. Although the research approach is valuable 

to reveal many aspects of multiple text comprehension, three important issues remain in 

this research field, which should be the focus of ongoing research.  

The first issue is lack of understanding of readersô strategic process during 

multiple text comprehension. For example, numerous correlation studies have been 

conducted in the area of multiple text comprehension (e.g., Bråten, Strømsø, & Britt , 

2009; Maier & Richter, 2013; Wolfe & Goldman, 2005). These studies have investigated 

the relationship between factors of interest (e.g., sourcing skills, epistemology) and 

comprehension performance as represented by test scores. Thus, the correlation studies 

have given us insight into which factors are related to a comprehension product. 

Assuming that research on multiple texts requires more time and effort than traditional 

single-text research, correlation studies are more feasible to implement. However, the 

correlation-oriented research paradigm does not support detailed accounts of the 

cognitive processes occurring in readersô minds as they make sense of texts. Researchers 

thus need more process-oriented studies that use techniques such as think-aloud protocols 

in order to collect data on readersô text processing (Afflerbach, 2000). Verbal reports, or 

think-alouds, and their analyses are a representative methodology to investigate readersô 

cognitive processes in their attempts to achieve comprehension of multiple texts. 

Although some studies have used this method (Wineburg, 1991, 1998; Wolf & Goldman, 

2005), the amount of verbal protocol studies is not sufficient to reveal readersô 

comprehension processes when reading multiple texts.  The more process-oriented 
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investigations that are conducted, the deeper will we understand how readers analyze, 

compare and contrast, and synthesize across multiple texts. Studies that include think-

aloud protocols can provide a richer perspective than a single method provides with 

(Magliano & Graesser, 1991).  

A second issue relates to the fact that many theories of multiple text 

comprehension (e.g., Goldman, 2004; Perfetti, Britt, & Rouet, 1999; Rouet & Britt, 2011) 

have assumed unbiased readers who select, understand, and synthesize multiple sources 

of information in balanced, predictable ways. These studies do not describe readersô bias 

during comprehension, although they recognize the authorsô bias. For example, Britt and 

Rouet (2012) mentioned writersô bias without considering readerôs bias: 

Using multiple documents is not just important because of the limits of any single 

document; it is also useful so as to not deceive students that an author or text 

could be complete and unbiased. Reading multiple interpretations or multiple 

theories highlights for students both the social nature of text and the complex 

relationships between documents and the content they present (p 281). 

 

From this cognitive perspective, readersô main task in comprehension was 

considered to separate sources and integrate contents in order to construct a coherent 

mental representation, as balanced expert readers did (Britt, Perfetti, Sandak, & Rouet, 

1999). The difference between good and poor readers was understood in terms of 

differential text processing such as sourcing skills (Wineburg, 1991), synthesizing 

strategies (Rouet, 2006), and evaluating and monitoring (Cho, 2011; Goldman, Braasch, 

Wiley, Graesser, & Brodowinska, 2012).  In addition, a multitude of research identified 

importance of readersô cognitive factors such as prior knowledge (Bigot & Rouet, 1997), 

disciplinary expertise (Wineburg, 1991), and epistemic beliefs (Bråten, Britt, Strømsø & 
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Rouet, 2011) without much consideration of readersô beliefs, attitudes, and related biased 

processing. 

When reading multiple texts about a controversial topic, readers rarely approach 

the task with the eyes of an unbiased reader. Readers already have specific knowledge, 

beliefs, and preferences toward a controversial topic before the actual reading of 

controversial texts (Murphy & Mason, 2006). From this perspective, readers are not 

immune to bias during comprehension process. Reader bias (biased assimilation) in 

comprehension context can be defined:   

Readersô tendency to evaluate information they want to believe (belief-consistent 

information) as more valid, reliable, and important than information they prefer 

not to believe (belief-inconsistent information) (see, Ditto, Scepansky, Munro, & 

Apanovitch, & Lockhart, 1998; Greitemeyer, Fischer, Frey, & Shulz-Hart, 2009).  

 

Among other factors, readersô topic beliefs and attitudes are main causes for the 

biased text processing. For example, Kardash and Howell (2000) investigated effects of 

topic beliefs (i.e., epistemological beliefs and topic-specific beliefs) on strategic 

processing, by showing that readerôs topic beliefs were related to patterns of strategy use. 

In this study, readers stated more understanding of content from a belief-consistent text 

while they stated more judgment and decision to a belief-inconsistent text. Maier and 

Richter (2013) also suggested that both readersô prior knowledge and topic belief played 

a schema-like role in comprehending documents on controversial issues. The effect of 

topic beliefs toward a controversial topic have been investigated as biased assimilation in 

social psychology (Lord, Ross, & Lepper, 1979), conceptual change in science education 

(Chinn & Brewer, 1993), and persuasion in reading research (Chambliss & Garner,  

1996). However, research on topic belief and biased processing in multiple text 

comprehension is nascent.   
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Finally, in multiple text comprehension research, many studies have been 

conducted using traditional print texts (e.g., Hartman, 1995; Kim & Millis, 2006; 

Mannes, 1994). In addition, for the sake of internal validity researchers control the 

number of texts, contents, and sources prior to their experiments. Research participants in 

these studies are required to read provided, paper texts. It is not common for readers to 

search for additional sources of information beyond given texts. This approach may 

enhance the internal validity of an experiment, but it is problematic in terms of external 

validity. In other words, Web-searches, hypertext and Internet reading are not always 

featured in studies of multiple-text comprehension. However, todayôs students often turn 

to these types of texts to better understand a topic.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

In terms of research perspective, it is beneficial that two different research areas 

(i.e., ñmultiple-text comprehensionò, ñInternet readingò) have developed separately 

because they provide diverse perspectives on comprehension. However, we also need 

research that focuses on joint reading situations in which one reads multiple documents 

and searches the Internet simultaneously. Suppose that a graduate student has to write an 

integrative essay for her final term paper. While reading and reviewing several articles 

for the essay, it is highly likely that she will search for additional information via the 

Internet in order to strengthen her paper. Or, imagine that a reader who comes across 

sharply contentious issues reported and debated in a newspaper. It is expected that the 

reader may seek more information about the issues through the Internet. As such, given 

that online reading and multiple-text reading frequently occur together (Biddix, Chung, & 

Park, 2011), multiple text comprehension research that focuses on Internet searching 

should enhance our understanding of both. 
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Purpose of the Study 

 This study aims to extend previous studies of multiple text comprehension by: (a) 

Describing readersô bias and related strategy use in association with readersô beliefs  

while comprehending controversial texts, and (b) Examining readersô Internet searching 

patterns (e.g., frequency, duration, information content) in relation to the bias.  

I claim that many studies of multiple text comprehension were conducted in print-

based research contexts and assumed unbiased readers. In other words, research questions 

of these studies often revolve around unbiased readerôs intertextual integration and 

comprehension across documents. For example, in multiple text comprehension research, 

researchers have focused on readersô connecting and synthesizing various documents by 

available textual information (e.g., source information) and prior knowledge (Bigot & 

Rouet, 2007; Bråten, Strømsø, & Britt, 2009; Britt et al., 1999; Goldman, 2004; Perfetti 

et al., 1999; Rouet, 2006; Lacroix, 1999). In this research tradition, reader bias was not 

discussed systematically, although authorsô bias in texts was often noted (Britt & Rouet, 

2012). 

As seen in Figure 1, relevant studies of multiple text comprehension focused on 

readersô biased reading behavior and Internet searching. First, ñBiased Assimilation 

Studiesò in social psychology investigate readersô biased processing of controversial 

issues (e.g., Lord, Ross, & Lepper, 1979). Although researchers in this field do not focus 

on comprehension process in multiple texts, they investigate how participants understand 

more than one controversial text, according to participantsô attitudes and beliefs.  
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Figure 1. Representation of relevant studies of multiple text comprehension: Multiple 

text comprehension studies, Internet reading studies, biased assimilation studies, and the 

current study 

Notes:  

1. The trend of multiple document comprehension was based on the previous literature review (Kim, 2010). 

In this review total 27 studies were identified (Lower-Left quadrant): Afflerbach & VanSledright 

(2001), Bråten & Strømsø (2010), Bråten, Strømsø, & Britt (2009), Bråten, Strømsø, & Sameulsteun 

(2008), Bigot & Rouet (2007), Britt & Aglinskas (2002), Cerdán & Vidal-Abarca (2008), Maggioni, 

Fox & Alexander (2010), Hartman (1995), Kim & Millis (2006), Lacroix (1999), Mannes (1994), 

Manning, Goldman et al. (2008), Nokes, Dole, & Hacker (2007), Rouet, Britt, Mason, & Perfetti 

(1996), Rouet, Favart, Britt, & Perfetti (1997), Rukavina & Daneman (1996), Stahl, Hynd, Britton, 

McNish, & Bosquet (1996), Strømsø, Bråten & Sameulsteun (2003), Strømsø & Bråten (2009), 

Strømsø,  Bråten, & Britt (2010), VanSledright (2002), Wiley & Voss (1999), Wineburg (1991, 1998), 

and Wolfe & Goldman (2005). 

2. Examples of Biased Assimilation Studies (Upper-Left quadrant): Edwards & Smith (1996), Greitemeyer, 

Fischer, Frey, & Schulz-Hardt (2009), Hulsizer, Munro, Fagerlin, & Taylor (2004), Lord, Ross, & 

Lepper (1979), Maoz, Ward, Katz, & Ross (2002), Munro & Ditto (1997), Munro, Ditto, Lockhart et al. 

(2002), Plous (1991), and Taber & Lodge (2006). 

3. Examples of Internet Reading/Use Studies (Lower-Right quadrant): Bilal & Kirby (2002), Coiro & 

Dobler (2007), Dyson & Haselgrove (2000), Goldman, Braasch, Wiley, Graesser, & Brodowinska 

(2012), Kuhlthau (1991), Mason, Boldrin, & Ariasi (2010), Salmerón, Cañas, Kintsch, & Fajardo 

(2005), and Zang & Duke (2008) 

4. Examples of studies similar to this study (Upper-Right quadrant): Kardash & Howell (2000) and 

Kobayashi (2010). 

5. The dotted circle will be an extensible area related to research of multiple document comprehension. 
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Second, ñInternet Reading/Using studiesò in the new literacy studies and library 

science examine readersô comprehending hypertexts on the Websites and searching the 

Internet (e.g., Coiro & Dobler, 2007). Internet reading researchers recognize that readers 

frequently encounter multiple text comprehension in the Internet, comparing, 

juxtaposing, and synthesizing different sources of texts.  The two types of studies also 

often include tasks of multiple document comprehension in their research, albeit their 

main research foci are different. 

Previously, I reviewed 27 empirical studies of multiple text comprehension (Kim, 

2010), and I detected a research trend with multiple text comprehension (Appendix A). 

Based on the review I identified, a first prominent research trend of multiple text 

comprehension is the implicit assumption of an unbiased reader. I use a term of the 

unbiased reader because the selected studies of multiple document comprehension rarely 

mentioned readersô biased processing related to their attitude or belief. Rather, many of 

multiple text comprehension studies described either unbiased expert readers (e.g., 

historians) with excellent comprehension skills and strategies (e.g., Rouet, Favart, Britt, 

& Perfetti, 1997; Wineburg, 1991, 1998), or unbiased high school and undergraduate 

students with less skills and strategies than such experts (e.g., Rukavina & Daneman 

1996; Stahl, Hynd, Britton, McNish, & Bosquet, 1996). Many researchers use unfamiliar 

reading topics in the studies of multiple texts comprehension, in order to investigate how 

readers understand and learn unfamiliar contents from multiple sources of texts (e.g., 

Britt & Rouet, 2012; Goldman, 2004). This is one reason that studies do not focus on 

readersô bias in comprehension. For example, Goldman (2004) mentioned that:  

By making this intertextual processing more explicit in research on reading and 

learning in classrooms, researchers will be better able to provide cognitive 
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accounts of learning and understanding from textual sources and to support the 

development of reading competencies that permit learners to engage in the 

complex comprehension activities called for in a knowledge society (p. 320). 

 

In this sense, educational psychologists focus on expertsô multiple text comprehension in 

order to identify successful cognitive factors for comprehension. As a result, their main 

research interest is unbiased readers who successfully learn multiple texts to achieve their 

goal. 

However, perspectives of social psychologists and political scientists are different 

from those of the educational psychologists. Their focus is why social debates between 

different groups (e.g., political debates for a presidential election) are not easily 

negotiated, and why persuasion is difficult for the citizenry who has strong topic beliefs. 

One example of research topics in the social psychology is to examine whether the same 

issue is differently interpreted to different groups (Lord, Ross, & Lepper, 1979; Travis & 

Aronson, 2007). Research in social psychology literature indicates that people do not 

understand controversial issues as unbiased way. Rather, they interpret a social or 

political issue through their lenses of belief and attitude. In other words, people interpret 

belief-consistent information more favorably and positively than belief-inconsistent 

information; such biased process is called biased assimilation (Greitemeyer et al., 2009).  

 In this way, social psychologists view that a human bias is an inevitable 

assumption in interpretation of complex and controversial social affairs, which is not 

much studied in the multiple text comprehension. However, since many of the biased 

assimilation studies in social psychology use merely two opposing short texts (e.g., 

several sentences for an argument) in order to identify readersô biased evaluation of texts 

(Edwards & Smith, 1996; Lord, Ross, & Lepper, 1979; Munro & Ditto, 1997), these 
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studies are limited to show readersô strategic processing with lengthy multiple texts.  By 

combining these two approaches, the first purpose of this study is to investigate readersô 

strategic processing in a biased assimilation paradigm that considers readerôs belief and 

bias in comprehension of multiple documents. This study may broaden our understanding 

of multiple document comprehension as depicted in Figure 1.  

 Second, most research on multiple text comprehension has been conducted in 

relation to the traditional, print-based format. Many studies use ñclosed text materialò in 

which readers are asked to read given texts, provided by the researchers. In addition, text 

materials in these studies usually consist of pairs of contradictory texts. For example, in 

science reading, a text set about a climate change topic provides at least two different 

perspectives about a main cause, either of human pollution or natural phenomena (Bråten, 

Strømsø, & Samuelstuen, 2008). In history, a representative example is a debate whether 

the U.S. invasion in the Panama Canal was a legally justified action (Rouet, Favart, Britt, 

& Perfetti, 1997). The rationale for including contradictory, refutation texts is that 

researchers intend to identify if, and how, readers integrate various sources with the 

sharply different perspectives (Britt, Perfetti, Sandak, & Rouet, 1999).  

 The provision of already-set documents will be beneficial to researchers when a 

purpose of research is to identify readerôs integration processes and products from 

different sources. However, this approach can have limited ecological validity. In the real 

world, readers may need more information than is provided by two predetermined texts, 

and search for it when reading such contradictory topics. Due to the technology 

development including widely available Internet environment, it is more common that 

readers search information via the Internet (Malloy & Gambrell, 2006). For that reason, 
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this study allows research participants to search information via the Internet whenever 

needed. I call this free-Internet-searching-environment during reading multiple texts as 

ñopen Internet search space.ò  

 Designs that allow research participants to search for additional information 

during reading are not commonly used in traditional reading research. First, researchers 

preferring print-based reading conceptualize that searching for information is 

distinguishable from cognitive processes of comprehension (Guthrie, 1987; Guthrie & 

Kirsch, 1987). For example, Guthrie and Kirsch (1987) revealed that locating information 

within a text required different skills from reading comprehension. As a result, Guthrie 

and his colleagues (e.g., Dreher & Guthrie, 1990) proposed a cognitive searching model 

that consisted of several algorithms including identifying, selecting, and evaluating target 

information from text.  This model differed considerably from traditional comprehension 

models. Second, Internet based-reading researchers focus on what they believe to be key  

characteristics of Internet reading tasks, locating information and understanding new 

media (e.g., search engine, hypertext structure), and may seem less interested in 

commonalities with print-based comprehension processes, such as identifying a main 

idea and inferring meaning between sentences. For instance, Leu and his colleagues 

(2004) argue that: 

The new literacies of the Internet and other ICT include the skills, strategies, and 

dispositions necessary to successfully use and adapt to the rapidly changing 

information and communication technologies and contexts that continuously 

emerge in our world and influence all areas of our personal and professional lives. 

These new literacies allow us to use the Internet and other ICT to identify 

important questions, locate information, analyze the usefulness of that 

information, synthesize information to answer those questions, and then 

communicate the answers to others (p. 1570). 
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 In other words, many of the New Literacy scholars attempt to identify new strategies and 

related phenomena in Internet readingðnew characteristics of hypertext, searching 

patterns on the Internet, instant messaging and blogging, and social interaction within 

online community (Coiro, Knobel, Lankshear, & Leu, 2008; Rouet, Levonen, Dillon, & 

Spiro, 1996).  

 The two distinct research traditions, print-based reading and Internet-based 

reading, need to be considered together in the research context of the multiple text 

comprehension. As Rouet and Britt (2011) claim, readers may use external information 

resources (print and electronic resources) in order to achieve their goals. If a study 

assigns a set of fixed texts without permission to use external resources (e.g., searching 

for information on the Internet), it may lose insight how readers use the external 

resources during comprehension process. If another study allows readers to search for 

information without provision with a fixed set of text materials, it may gain only a partial 

understanding of the intertextual processing across texts due to readersô huge degree of 

freedom. Hence, I believe that a balanced approach provides a fixed set of texts but also 

allows searching for additional information. The open Internet searching space I design in 

this study is one of the balanced approaches.  

 An issue to consider in the open Internet searching space is that there may be 

huge individual differences in terms of comprehension processes and searching patterns. 

Since research participants have more degrees of freedom in the research environment, 

research in this context is more vulnerable to confounds and internal validity threats. 

Nevertheless, this approach has more ecological validity that contributes to better 

representation of reading behaviors in a real world. The research design of the open 
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Internet searching space enables us to see how readers comprehend multiple sources 

while adding more sources in their reading. To reveal these processes is my second 

research purpose. 

Research Questions 

 The primary goal of this study is to investigate how readersô topic beliefs 

influence readersô comprehension process and strategy use in a biased or unbiased way. 

Exploration of this research question requires one preliminary condition: Readers should 

reveal bias after comprehension of multiple texts. Social psychology literature informs 

that belief polarization (i.e., a phenomenon of increased belief gaps between different 

groups after encountering controversial information) is counted as evidence of bias (Lord 

et al., 1979; Taber & Lodge, 1996).  

 Therefore, I address three research questions in the following order. First, I show 

whether readersô beliefs change after reading, as a preliminary question. Next, I address a 

research question about relationship between readersô topic beliefs and reading 

processing patterns (e.g., reading time, reading order, Internet search). Finally, 

exploration of relationship between readersô topic beliefs and strategy use is addressed.   

 

1. Do readersô topic beliefs change after reading multiple controversial texts and Internet 

searching?  

As a preliminary question, examination of readersô bias in comprehension is 

important for this study. Without an account of readersô bias that occurs in 

comprehension, it is hard to further analyze readersô biased assimilation process 

in comprehension. One way for checking occurrence of reader bias during 

comprehension is to investigate whether readersô beliefs change after reading 
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controversial information. Prior studies indicate that belief polarization (i.e., a 

phenomenon that participantsô beliefs go to extreme after reading controversial 

texts) reveals participantsô bias. When participants in previous studies read 

controversial texts, their beliefs became more extreme viewpoints as they 

interpret and search for information to fit their prior beliefs, resulting in 

reinforcement of their prior beliefs. Thus, the first investigation of this study is to 

identify whether readersô topic belief changes after reading both belief-consistent 

and belief-inconsistent texts.  

2. Do readers with strong beliefs exhibit different reading patterns (e.g., reading time, 

reading order, and Internet search) from those with weak or neutral beliefs? 

While the first research question seeks to identify readersô bias occurrence after 

comprehension, the second question focuses on how readers with different topic 

beliefs show different reading process patterns in reading time, reading order, and 

Internet search.  First, I will check difference of amount of reading time across 

groups. Next, I will examine participantsô reading order patterns in relation with 

readersô topic beliefs. Finally, participantsô Internet search patterns will be 

examined. In addition, I will explore whether identified differences in the reading 

patterns relate to readersô bias. 

3. How do individual differences in reader bias influence strategy use during 

comprehension of multiple texts? 

 I seek to examine relationship between participantsô topic beliefs and patterns of 

strategy use during comprehension. Research on biased assimilation in the social 

psychology literature show that readers with strong topic belief favor belief-
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consistent information over belief-inconsistent. When reading belief-inconsistent 

information, they took longer time with more critical approach. However, the 

previous studies used short texts and sentences (e.g., 16 sentence-length 

arguments). In addition, researchers do not focus on participantsô patterns of 

strategy use when comprehending multiple texts. I will investigate how readers 

with different topic beliefs use strategic efforts in reading multiple texts with 

long-lengths, with analysis of think-aloud protocol. In addition, I will also explore 

whether identified differences in the participantsô strategy use relate to readersô 

bias. 

Key Concepts Related to Multiple Text Comprehension for this Study 

 In this section, three key concepts related to multiple text comprehension are 

described. First, I discuss meaning of strategic processing in comprehension. Next, 

comprehension of multiple texts is described in relation to, and compared with, 

comprehension of single texts. Last, I describe the concept of the biased assimilation of 

information. I believe that the three concepts are essential to explain the complex nature 

of multiple text comprehension.  

Strategic Processing in Comprehension 

This study aims to investigate readersô strategic processing in multiple text 

comprehension. What does strategic processing in comprehension mean? In this study, I 

intend to use strategic processing as readersô constructive strategy use during 

comprehension. This section describes an origin of strategy, meaning of the strategy in 

comprehension, and relationship between strategic processing and research on 

comprehension.  



  

  

17 

Strategy originates from an ancient Greek word, ñStrategosò (ůŰɟŬŰɖɔɧɠ), 

meaning an elected military general in Greece (Britannica Online, n.d.). In the military 

fields, strategy is used to describe plans and means to achieve a victory (goal). The 

United States Department of Defense (DOD) Dictionary of Military Terms (n.d.) defines 

the strategy as: 

A prudent idea or set of ideas for employing the instruments of national power in 

a synchronized and integrated fashion to achieve theater, national, and/or 

multinational objectives. 

 

The idea of the strategy, purposeful plans and activities toward a goal, is a useful 

concept to explain human behaviors and decision making, so that many areas including 

economics, politics, sports, and psychology adopt the term. In a broad sense, in education 

strategy usually indicates two meanings, instructional strategy and learning strategy in 

order to achieve a pre-planned goal (Alexander, Graham, & Harris, 1998). In reading 

situation, strategy is more detailed conceptualized as readersô ñdeliberate, goal-direct 

attempts to control and modify the readerôs efforts to decode texts, understand words, and 

construct meaning of textò (Afflerbach, Pearson & Paris, 2008, p. 368). 

The strategic processing in reading comprehension connotes at least three 

meanings: effortful, goal-driven, and flexible process. First, strategic processing is an 

effortful (deliberate) process. It is distinguished from a memory-based, automatic process 

during comprehension. While the memory-based process is speedy and automatic, the 

strategic processing is a slow and effortful process. Van den Broek and his colleagues 

(van den Broek et al., 2005) distinguished the two types of processes in comprehension:  

In the discourse processing literature, two sets of processes have been proposed as 

providing the foundation for the identification of such meaningful connections: 

memory-based processes and constructionist processes. According to the 
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memory-based view of text processing, as a text is read, information in the text 

(and any other information already activated in working memory) will trigger a 

spread of activation through the readerôs knowledge base, activating associated 

information... According to the constructionist view, readers have explicit and 

implicit goals or standards they actively attempt to satisfy when they read a text. 

These goals or standards have been labeled as a search/effort after meaning (p. 

301). 

 

Second, the strategic processing is a goal-driven process. The idea that readers are 

strategic comprehendeders appears in the concept of search-after-meaning (Graesser, 

Singer, & Trabosso, 1994). Graesser and his colleagues (1994) propose constructionist 

theory in which ñreaders attempt to construct a meaning representation that addresses the 

readerôs goals, that is coherent at both local and global levelsò (p. 371). To specify, 

Graesser et al. propose three constructionist assumptions in their constructionist theory: 

(a) reader goal assumption, (b) coherence assumption, and (c) explanation assumption. 

All these assumptions posit that readers are goal-driven, strategic comprehenders who 

construct meaning from text in order to make sense to them.  

Third, the strategic processing is a flexible process. The notion of strategic 

processing is also discussed in van Dijk and Kintschôs (1983) seminal book, Strategies of 

discourse comprehension. In this work, van Dijk and Kintsch argue that strategic process 

is flexible and thus differs from pre-set ñalgorithmic, rule-governed processesò because 

there is ñno unique representation of the textò (p. 11). One reason for no unique text 

representation in a text is that that meaning of text comes from an amalgam between text 

and reader characteristics (e.g., reading goal). The authors point out the active roles of 

readers in text comprehension: 

Strategic analysis depends not only on textual characteristics, but also on 

characteristics of the language user, such as his or her goals or world knowledge. 

This may mean that a reader of a text will try to reconstruct not only the intended 
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meaning of the text as signaled by the writer in various ways in the text or context 

but also a meaning that is most relevant to his or her own interests and goals (p. 

11). 

 

 According to van Dijk and Kintsch, reading is not pre-determined, automatic processes 

in which readers follow what a text says. Rather, reading consists of a series of flexible 

strategic processes in order to construct and reconstruct meaning for readersô goals.  

Research describes good readers as strategic (Long, Oppy, & Seely, 1994), and 

strategic processing enhances successful comprehension (Bereiter & Bird, 1985; Coté, 

Goldman, & Saul, 1998; Salmerón, Cañas, Kintsch, & Fajardo, 2005). Research on 

strategic processing in comprehension examines readersô strategy use in relationship with 

their purpose (Pressley & Afflerbach, 1995). The research also includes when and how 

readers use (what types of) strategies for what purpose. Due to the reading researchersô 

focus on this topic, reading research accumulates psychological evidence about 

effectiveness of readersô strategic processes and behaviors in comprehension. For 

example, researchers learn that proficient readers are strategic: They set a goal before 

reading, use inference to fill the gaps that a text does not describe explicitly, relate 

reading contents to prior knowledge, detect and fix reading difficulties, and evaluate 

source information (Afflerbach & Cho, 2009; Fox, 2009; Pressley & Afflerbach, 2005). 

Nevertheless, there is a lack of research in particular areas of readersô strategic 

processing. One is how readers use strategic processing when they read multiple texts. 

Although several studies are conducted in this area (e.g., Wolfe & Goldman, 2005; 

Wineburg, 1991), research on strategic processing in multiple text comprehension is still 

scant. Rather, many studies of multiple text comprehension are correlation studies that 

measure target variables (e.g., prior knowledge, epistemology, and trust of sources) and 
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outcome measures (i.e., comprehension) (Kim, 2010). Statistical analyses of the 

correlation, including regression models, reveal sources of individual difference in 

readersô comprehension of multiple texts. While these studies are valuable, the 

correlation studies do not reveal readersô strategic processing in reading multiple texts. In 

the 21st century, easy access to Internet and the variance in quality of texts require 

specific readerôs mindset and strategy. Research on readersô strategic processing in 

multiple text comprehension is, therefore, worth conducting in more depth.   

Conceptualization of Multiple Text Comprehension 

This study assumes that reading multiple texts is closely related to, but not the 

same as, reading single texts.  Researchers of multiple text comprehension argue that 

comprehension process of multiple texts is more complex than process of single texts 

(Goldman, 2004). Comparison of theories between single texts and multiple text 

comprehension indicates that how comprehension of multiple texts is differently 

conceptualized and understood. 

Despite the ongoing debates, in general we have agreed upon a definition of 

reading comprehension, ñconstructing meaning from textò (Harris & Hodges, 1995; 

NICHHD, 2000; Snow, 2002). Under this definition, an active role of a reader is 

emphasized: a text is simply a combination of printed marks on pages unless a reader 

interacts with it (Rosenblatt, 1978). The meaning within a text is not automatically 

transmitted to a reader but the reader exerts mental effort in order to construct meaning. 

Similarly, multiple text comprehension can be thought of as ñconstructing meaning from 

multiple texts.ò However, this definition is too broad to show detailed characteristics of 

multiple text comprehension and it does not distinguish any difference between 
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comprehensions of single- and multiple-texts. As such, we need to establish more a 

detailed definition that accounts for the complex nature of multiple-text comprehension. 

For example, readers should identify meaning of each text and connect meanings across 

texts. Given that multiple texts are usually varied in terms of perspectives, foci, 

assumptions, and details (Rouet, 2006), readers may face considerable challenge to 

connect meanings across texts. However, in single-text comprehension readers focus only 

one text, so they do not need to compare and synthesize textual information across texts. 

When conceptualizing multiple-text comprehension, therefore, it is essential to know how 

readers understand, analyze, and synthesize from different sources of textual information 

(Perfetti, 1997).  

 It is pertinent to note that there are two traditions of research of multiple text 

comprehension. First, post-structural literary scholars oppose traditional idea that 

meanings in written texts are created by solely authorsô intention.  Rather, the literary 

scholars pay attention to close associations between texts, or ñintertextualityò (Irwin, 

1988). Intertexutality (Kristeva, 1986) relates to how one textôs meaning can be defined 

in the relationship with other texts. Kristeva posits, ñAny text is constructed as a mosaic 

of quotations; any text is the absorption and transformation of anotherò (Kristeva, 1986, 

p. 37). Furthermore, Barthes (1977) declares in his Death of the authors that an author is 

not a creator of a meaning in his or her book but an orchestra conductor of already 

expressed ideas from other books. For the intertextuality scholars (e.g., Barthes, 1977; 

Kristeva, 1986), a textôs meaning cannot be determined solely by a writerôs intention of 

meaning creation. Rather, it appears that a textôs meaning is determined by relationship 
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with other texts. In this sense, the idea of intertextuality provides a theoretical ground that 

constructing meaning from multiple texts is possible due to its intertextual nature.   

While the literary scholars are interested in the cross-textual nature of multiple 

texts, psychologists investigate comprehension processes and mental representations of 

multiple texts. For example, Rouet and his colleagues (Perfetti, Britt, and Rouet, 1999; 

Rouet, 2006) propose a theoretical model of multiple text comprehension because 

previous reading theories of single texts (e.g., van Dijk & Kintsch, 1983) are not 

sufficient to explain the nature of the multiple text comprehension. For those 

psychologists, comprehension of multiple texts demands additional cognitive complexity 

than comprehension of single texts. At first, readers  working with multiple texts have to 

construct meaning from each text, as in the case of single text comprehension. However, 

multiple text comprehension requires additional comprehension processes: The readers 

have to identify cross-textual relationships between texts, which including linkage to each 

text in terms of content and source information. However, this is not the final stage in the 

comprehension processes. The reader must also use prior knowledge and experience in 

order to build a situation model that are represented from the multiple texts. 

Both intertextual and psychological perspectives provide a basis to define 

multiple text comprehension. The intertexuality perspective brings us an idea that all 

texts are interwoven in a textual-web, so construction of meaning within a text is 

influenced by other texts. The psychological perspective suggests an idea how the 

intertextual processes work: they are based on readersô identification of cross-textual 

relationship between texts, and between texts and a reader. Based on these works, I 

define multiple text comprehension as follows: 
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Multiple text comprehension is a readerôs construction of meaning from more 

than one text. When comprehending multiple texts, the reader has to understand that one 

textual meaning is related to other texts. Next, the reader not only comprehends each text 

separately but connects one text with other texts. After identifying the textual relationship 

between texts, the reader relates his or her prior knowledge and experience to the 

documents in order to construct a global meaning across texts. The construction 

processes of global meaning from multiple texts are defined as multiple text 

comprehension  

Biased Assimilation about a Controversial Issue    

Many studies of multiple text comprehension rely on the research findings from 

expertsô reading and reasoning with multiple documents. For example, Wineburg (1991) 

conducted an expert-novice study that investigated strategy use during comprehension of 

multiple texts. While historians (expert) were able to distinguish sources and made 

intertextual connections based on importance of sources, high school students (novices) 

lacked source sensitivity, making a relatively poor integration between documents. 

Similar findings have been replicated in this area (Bigot & Rouet, 2007; Rouet, Favart, 

Britt, & Perfetti, 1997; Stahl, Hynd, Britton, McNish, & Bosquet, 1996).  

Since many theories of documents comprehension focus on expert readersô 

learning with multiple documents, researchers focus mainly on cognitive factors (e.g., 

prior knowledge, source sensitivity, epistemic beliefs) and strategic processes (e.g., 

sourcing skills) that contribute to accomplished readersô successful comprehension 

(Rouet & Britt, 2011). The readerôs bias is not much discussed or reflected in models of 
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multiple text comprehension. A model of understanding multiple texts is described as an 

unbiased reading in Figure 2.  

 

Figure 2. An unbiased reading model of multiple texts representation on a controversial 

issue 

When reading two controversial texts, readers play a role as a judge or a referee to 

compare and contrast controversial information between documents. Rather than taking 

one side, these readers are theorized to observe two different perspectives and decide 

which document is more reliable and trustworthy based on source information. After 

evaluating documents based on source information, they integrate two controversial texts 

by focusing equally on the two texts (Document 1 and Document 2). Does this theoretical 

perspective on multiple text comprehension reflect general readersô actual reading and 

related strategy use about controversial issues? This conceptualization may fit to expertsô 

reading (e.g., historiansô analysis of multiple documents) rather than general readersô 

daily reading. 

While educational psychologists reveal expert readersô skillful reading with 

multiple documents, social- and political psychologists investigate general readersô 

biased reading with controversial texts (Gilbert, 1991; Gliovich, 1983; Lord et al., 1979). 

When a reader encounters two types of information such as belief-consistent information 
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and belief-inconsistent information, the reader treats the information asymmetrically 

(Figure 3). For example, in Lord, Ross and Lepper (1979) proponents of the capital 

punishment interpret the pro-deterrence study more favorably than the anti-deterrence 

study when they judge validity and convincingness of the studies. In addition, after 

reading the study summaries and details, the proponents gain stronger beliefs toward the 

death penalty, whereas the opponents distrust the efficacy of the death penalty. Lord et al. 

(1979) name such individualsô biased processing of information according to the prior 

beliefs and attitudes as biased assimilation.  

The finding of biased assimilation is recognized in diverse disciplines. In 

psychology, it is called confirmation bias, ñthe seeking or interpreting of evidence in 

ways that are partial to existing beliefs, expectations, or a hypothesis in hand (Nickerson, 

1998, p. 175). In a similar vein, Edwards and Smith (1996) suggest a disconfirmation 

bias model in which people tend to scrutinize belief-inconsistent information more than 

belief-consistent by taking a more critical stance and longer time. In political psychology, 

Ross and Stittinger (1991) propose a concept of reactive devaluation. When a source is 

created from political opponents (author or institution), the content of the source is lowly 

valued and belittled by readers. Therefore, although scholars use different terms such as 

biased assimilation, confirmation bias, and reactive devaluation, all of the concepts 

commonly indicate that people are prone to be biased in their reading. Such bias becomes 

stronger as people have stronger beliefs toward a controversial topic. 

From this perspective, the previous concept of multiple document comprehension 

needs to be reconsidered. In the framework of the biased assimilation, readers are not 

neutral when comprehending contradictory information (Figure 2). Instead, they are 
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biased readers who evaluate, comprehend, and synthesize information based on the prior 

attitudes and topic beliefs (Figure 3). 

 

Figure 3. A biased reading model of multiple texts representation on a controversial issue 

 

In Figure 3, readersô text representations can be described differently from the 

previous unbiased model in Figure 2. In the biased model, although readers recognize the 

controversial nature of texts, they consider the importance of the texts differently. The 

readers value highly a belief-consistent text while they devalue a belief-inconsistent text. 

I suggest that the readers may use different strategic processing between documents and 

make a conclusion that aligns with their belief, due to reader bias (e.g., personal 

preference, attitude, and belief). These two models are worthy of investigation, to see if 

they describe actual reading about controversial issues. However, we do not have 

empirical studies to examine how readers with different beliefs and bias employ reading 

strategies while they reading controversial multiple texts.  
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Definitions of Key Terms 

Topic belief is a readerôs belief about a topic that is accepted as true and valid. It is 

interchangeable with the terms preexisting belief (Kardash & Howell, 1996; 

Kardash & Sholes, 2000) and topic-specific belief (Mason & Boscolo, 2004).  

Strategy is broadly defined, ña plan of action or policy designed to achieve a major or 

overall aimò (Google dictionary, n.d.). In education, strategy has two meanings, 

instructional strategy and learning strategy to achieve a pre-planned goal 

(Alexander, Graham, & Harris, 1998). Given the purpose of this study, I exclude 

instructional strategy from this study. In reading situation, strategy is usually 

described as readersô ñdeliberate, goal-direct attempts to control and modify the 

readerôs efforts to decode texts, understand words, and construct meaning of textò 

(Afflerbach, Pearson & Paris, 2008, p. 368). While following Afflerbachôs 

(Afflerbach et al., 2008) definition, I broadly define strategy for this study. 

Strategy is readerôs effortful, purposeful, and flexible cognitive processing in 

order to construct meaning from text and achieve goals. This study focuses on 

reading situation in which readers with strong (or weak) beliefs understand 

controversial multiple texts in the online accessible environment. In this situation, 

readerô diverse cognitive attempts and decisions, including agreement or 

disagreement about controversial issues based on readersô prior knowledge and 

beliefs, are included in the strategy category. In addition, I include searching for 

information on the Internet in the strategy definition, following Pressley & 

Afflerbach (1995) and Afflerbach and Cho (2009). 

Multiple text comprehension is defined as a readerôs constructed meaning from more than 

one text (Rouet, 2006; Rouet & Britt, 2011). Under this definition, texts may be 
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presented in written, printed, typed, or electronic form. Therefore, other 

informational artifacts (e.g., pictures, video clips, and other media) are excluded 

from this definition.  

Bias is often used as synonym of prejudice, ña tendency to believe that some people, 

ideas, etc., are better than others that usually results in treating some people 

unfairlyò (Merriam-Webster, n.d.), or ñprejudice in favor of or against one thing, 

person, or group compared with another, usually in a way considered to be unfairò 

(Google dictionary, n.d.).  In psychology literature, bias is broadly referred to 

various cognitive illusions or errors in cognitive processing. For example, Baron 

(2008) describes over 50 lists of cognitive biases. For this study, I intend to use 

bias as biased assimilation in reading, which means that readers favor belief-

consistent information over belief-inconsistent information (Lord, Ross, & 

Lepper, 1979; Greitmeyer, Fischer, Frey, & Schulz-Hart, 2009). Readerôs bias is 

revealed when the reader focuses selectively on belief-consistent information, 

interprets it in more positive ways, and/or searches for belief-consistent 

information to confirm or maintain the readerôs beliefs, while devaluing and 

ignoring belief-inconsistent information. Similar concepts are suggested as 

confirmation bias (Nickerson, 1998) in psychology, or reactive devaluation (Ross 

& Stittinger, 1991) in political science.  



  

  

29 

CHAPTER 2: REVIEW OF LITERATURE  

This chapter reviews theories and empirical studies that relate to multiple text 

comprehension and biased assimilation. The literature review consists of four parts: 

¶ Research perspectives to comprehension of multiple texts 

¶ Roles of cognitive resources in comprehension 

¶ Text processing patterns in comprehension 

¶ Biased assimilation in comprehending controversial information 

 The first part reviews six comprehension models that shed light on multiple text 

comprehension. I classify these models into three research perspectives: mental 

representation of text, cognitive text processing, and strategy use.  Then, I conceptualize 

multiple text comprehension in relationship to single text comprehension. The second 

part reviews the relationship between cognitive factors (prior knowledge, epistemic 

beliefs, and metacognition) and comprehension performance. The third part identifies 

readersô individual differences of text processing patterns during multiple text 

comprehension. Both the second and the third part reflect a current understanding of 

multiple text comprehension research from cognitive (educational) psychology. These 

studies explain multiple text comprehension as intertextual information processing: (a) 

how readers use source information in order to synthesize contents across texts, (b) what 

cognitive factors contribute to such intertextual processing, and (c) what text processing 

appears during the intertextual processing.  

The last part of the chapter addresses multiple text comprehension from a 

different perspective. It reviews the social psychology literature in order to identify the 

biased processing effect during comprehension. While the previous parts of the chapter 



  

  

30 

shows a normative intertextual processing, the fourth part provides a possibility that the 

normative intertextual processing is biased when readers have strong beliefs, stance, and 

attitudes toward a topic. Combined, all four parts provide a research basis to conduct this 

study. 

Research Perspectives on Comprehension of Multiple Texts 

 Reading comprehension is complex, multilayered, and dynamic (Alexander & 

Jetton, 2000). Since it is very difficult to account for the full nature of reading 

comprehension, researchers instead focus on important patterns and relationships in 

which they are interested. When researchers systematically construct an explanatory 

system of the identified important patterns and relationships in reading, it is called a 

reading model. There exist multiple reading models rather than one ideal model because 

researchersô interests are diverse in terms of assumptions, selected constructs of interest, 

and relationships between these constructs. Although every reading model strives to 

describe the nature of reading phenomena, each has limitations as well as strengths. For 

example, some reading models account for the reading processes of narrative text while 

they are limited in explaining comprehension processes of informational texts.  In a 

similar vein, a model that explains the roles of phonemic awareness in comprehension 

may lack explanatory power related to metacognition.  

 In reading comprehension, there are many models accounting for the nature of 

comprehension. For example, McNamara and Maglinao (2009) reviewed seven models of 

reading comprehension: Construction-Integration Model, Structural-Building 

Framework, Resonance Model, Event-Indexing model, Causal Network Model, 

Constructionist model, and Landscape model. McNamara and Magliano (2009) analyze 

and synthesize different types of reading models, providing a common ground for 
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discussion of the reading models. However, the review is not directly applicable to this 

proposal because it revolves around reading models of single texts.  

 

Table 1  

The Review of the Six Comprehension Models under the Three Research Perspective 

 

 

Mental representation 

of Text 

Cognitive text 

processing 

Strategy Use 

(Constructionist) 

Comprehension 

of single texts 

Å C-I Model  

(van Dijk & Kintsch, 

1983; Kintsch, 1998) 

 

Å Structural Building 

Framework 

(Gernsbacher, 1996) 

 

Å CRR Model* 

(Afflerbach & 

Cho, 2009; 

Pressley & 

Afferbach, 1995) 

Comprehension 

of multiple texts 

Å Document Model 

(Perfetti et al., 1999) 

Å MD-TRACE Model 

(Rouet & Britt, 2011) 

 

Å Epistemic Validation 

(Richter, 2011) 

*note: The CRR model is updated from a version of single-text to multiple-text. 

Therefore, it describes both comprehension of single- and multiple-text 

 

To find more relevant comprehension models of multiple texts, I reviewed 

reading models using two criteria. First, I included reading models that focus on 

comprehension of multiple texts such as Document model (Perfetti et al., 1999), MD-

TRACE Model (Rouet & Britt, 2011), and Epistemic Validation (Richter, 2011).  

Second, although some models did not explicitly mention ñmultiple textsò, I also 

included them in this review when they helped describe the nature of multiple-text 

comprehension. These models were the C-I model (van Dijk & Kintsch, 1983), the 

Structural Building Framework (Gernsbacher, 1990), and the CRR model (Pressley & 

Afflerbach, 1995). Therefore, six total reading comprehension models were reviewed in 

this section (see Table 1). 
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 In this section, I describe reading models under the term ñresearch perspectiveò 

that groups several reading models together, rather than describing each model. I intend 

to use the term of the research perspective as a shared perspective among reading models, 

including basic assumptions, analytic approach, and highlighted aspects of reading. The 

three research perspectives are mental representation, cognitive text processing, and 

strategy use. This categorization has two advantages with one caveat. First, it is more 

parsimonious and efficient to describe characteristics of comprehension. Second, within 

the same research perspective, I can compare how reading models of single texts develop 

to those of multiple texts. For example, it is possible to compare the C-I model (of single-

text) with the Document model (of multiple-text) within the perspective of the mental 

representation of text. However, the three categories are mutually related and overlapped, 

rather than clearly distinguished. Each research perspective illuminates on different parts 

of multiple-text comprehension, which in turn increases the understanding of multiple-

text comprehension. 

Mental Representation  

 The APA dictionary of psychology defines a mental representation as ña 

hypothetical entity that is presumed to stand for perception, thought, memory, or the like 

in the mind during cognitive operationsò (VandenBos, 2007, p. 569). When applied to 

comprehension, mental representation in reading is described as psychological entities in 

a readerôs mind, which result from the comprehension process. How readers represent 

meaning from text is an important question for reading researchers (Johnson-Laird, 1983; 

van Dijk & Kintsch, 1983). For example, van Dijk and Kintsch (1983) conceived an idea 
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that the basic component of reading comprehension can be described by mental 

representations.  

Van Dijk and Kintsch maintain that proposition is the minimal meaningful unit of 

mental representation, suggesting that proposition analysis is the basic method for the 

comprehension research. By using the proposed propositional analysis, they argue that 

comprehending a passage requires two distinct, yet overlapping mental constructional 

processes called microstructure and macrostructure. One the one hand, the 

microstructure is constructed when a reader identifies key meanings from a word or inter-

words relationships in a sentence. In this sense, microstructure has local meaning within a 

text. On the other hand, macrostructure is a constructed gist, or global meaning in a text. 

When combining micro- and macrostructure, the newly formed representation reflect 

basic meaning in the text, which is called textbase (Kintsch & Rawson, 2005).  

Textbase refers to a semantic representation of a textôs literal meaning that is 

based on both microstructure and macrostructure. In this regard, textbase is considered as 

a basic unit for comprehension of a text. However, even if a reader constructs a textbase, 

this construction is not enough of an index that the reader adequately comprehends the 

whole text. For example, if a reader fails to find the authorôs assumption behind a text, 

the constructed textbase is most probably literal, possibly shallow, and thereby the 

readerôs goal may not be fulfilled. Further, a written text does not explain or describe all 

the events and details in a text. The omitted gaps between the lines in a text should be 

filled in by a readerôs inference by using their prior knowledge (Graesser, Bertus, & 

Magliano, 1995). Put another way, a reader constructs meaning by using both the 

textbase and prior knowledge. As a result, the combined mental representation is called a 
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situation model, according to van Dijk and Kintsch (1983). The situation model is 

described as follows:  

Cognitive events, actions, persons and in general situationé [I]t may incorporate 

previous experience, and hence also previous textbase, regarding the same or 

similar situation (van Dijk & Kintsch, 1983, pp. 11-12). 

 

In sum, the authors suggest two reading mental representations, the textbase and the 

situation model. The former is composed of basic meaning representations embedded in a 

text and the latter is constructed by the interaction between a readerôs prior knowledge 

and textbase.  

Although Kintschôs mental representation model (van Dijk & Kintsch, 1983; 

Kintsch, 1986; Kintsch & Rawson, 2005) has high explanatory power, this model is 

limited in explaining how readers understand multiple texts. In other words, this model 

explains readersô building a coherent mental model within a text (i.e., intratextual 

coherence) but not for building a coherent mental model across multiple texts (i.e., 

intertextual coherence). Kintschôs two-level model (i.e., textbase and situation model) 

does not fully account for readersô comprehending multiple documents, which are 

sometimes inconsistent and contradictory. For example, suppose that a reader reads two 

texts about climate change. One text argues that climate change occurs because of human 

activity, whereas the other accepts it as a natural phenomenon. Since Kintschôs mental 

representation model assumes that understanding is achieved under the coherence of a 

text, such a contradictory cross-textual relationship is not yet accounted for in the two 

levels of the mental representations. In other words, Kintschôs model does not explain 

how a reader resolves contradictions between the two texts of different perspectives.  
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Those who follow Kintschôs traditional multiple-text comprehension (e.g., 

Perfetti, Rouet and Britt, 1999) point out that it is hard to explain readerôs comprehension 

of multiple-texts merely by depending on the two levels of mental representations (i.e., 

textbase, situation model). Perfetti et al. (1999) propose a Document model that is an 

updated version of Kintschôs model. Unlike Kintschôs model, the Document model 

assumes coherence breaks between multiple documents and describes semantic 

relationships among multiple documents. To represent the cross-textual relationship, the 

model assumes that readers usually have two mental representations, Intertext model and 

Situations model. (Note that textbase is still assumed as a mental representation but it is 

not discussed in detail in the Document model.)  

The Intertext model consists of document nodes and intertext predicates. The 

document nodes refer to content information of documents such as source information, 

rhetorical goals, and content of texts. The intertext predicates represent relations between 

these document nodes. When readers identify the document nodes and intertext 

predicates, the readers are able to build a document representation from the multiple texts 

as Intertext model. Many readers fail to build an Intertext model that includes intertextual 

relationship between texts, although they are proficient readers of single texts (Stahl et 

al., 1996; Wineburg, 1991). However, even successful construction of an Intertext model 

does not directly indicate that the reader fully establishes a coherent mental model. 

Unless the Intertext model is integrated with a readerôs prior knowledge and experience 

about situations the texts are describing, the readerôs understanding is sketchy and 

shallow at best. When text-driven meaning (Intertext model) combines with situation-
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driven meaning (Situation model), it becomes the readerôs coherent mental 

representation. Perfetti et al. (1999) named it Document model in their paper:  

The general Document Model has two components or submodels: The Intertext 

Model represents the relationships among documents and among a document and 

elements of the situation; the Situations Model represents situations very broadly 

construed-both real situations and hypothetical ones; and, importantly, multiple 

interrelated situations. When the Situations Model and the Intertext Model are 

interconnected then we have a full Documents Model (pp. 102-103). 

 

The concept of the mental representation between texts should be distinguished 

from the mental representation within a text. In a single-text level, readers consciously or 

automatically integrate subcomponents of a text (e.g., word, paragraph) in order to build 

a coherent representation of a situation that the text describes. In a multiple-text level, 

readers also process the integration work during comprehension. However, representation 

of multiple-text does not finish at this point. The readers also have to connect text 

components (e.g., textsô ideas and contents, source information, and rhetorical goals) in 

order to build a coherent representation across texts. When comparing Kintschôs model of 

single texts with Perfetti et al.ôs model of multiple texts, we can identify how the two 

different concepts of coherence are represented (see Figure 4). 
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Figure 4. Mental representations in single- and multiple-text comprehension (adapted van 

Dijk & Kintsch, 1983; Perfetti, Rouet, & Britt, 1999) 
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 The research perspective of mental reprehension has four assumptions. First, 

textbase is still the basic unit of meaning construction of text. If a reader fails to construct 

meaning from a single text, it is nearly impossible to build a worthwhile intertextual 

model and situation(s) model. Second, the Intertext model assumes that in comprehension 

of multiple documents, each text relates to other texts, either explicitly (e.g., citation) or 

implicitly (e.g., content relevance). Unless the documents are connected in such ways, the 

Intertext model is either difficult to construct or meaningless. Third, in a set of documents 

there are more important texts than others (e.g., in history a primary text may be 

considered more important than a secondary text). Finally, when each text is not related 

to each other in a coherent way due to different authors, purposes, writing styles, and 

topics, the reader builds global coherence among texts.  

This research perspective clearly indicates that for successful comprehension 

readers have to transform multiple texts into a coherent mental representation by 

connecting each text. In order to connect various texts, readers have to possess adequate 

goal, motivation, skills and knowledge of integration of texts. In addition, texts are 

related to some extent either explicitly (direct quotes for other text) or implicitly 

(thematically related). The research perspective of mental representation contributes to 

the research field by opening a research agenda; under what conditions such integration is 

successful. Based on the research perspective of mental representation, investigation on 

multiple-text processing becomes feasible.   

Cognitive Text Processing  

 The research perspective of cognitive text processing is not significantly different 

from the mental representation research perspective. Rather, the cognitive text processing 
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perspective is possible based on works from the mental representation perspective. In 

other words, many perspectives of the cognitive text processing include readersô mental 

representation as its important component. However, the main focus is different. The 

fundamental questions in the cognitive text processing revolve around how a reader 

processes text, and what key process contributes to successful reading.  

 One representative example in this perspective is Gernsbacherôs (1990) Structural 

Building Framework. In this model, she suggests three steps of reading process. The first 

one is ñlaying a foundationò in which a reader builds representation of the text based on 

the first incoming information. As a second phase, the reader ñmappingò the subsequent 

textual information based on the foundation the reader laid, and this process gets rapid 

when it fits coherently to the foundation. Last, if the incoming information no longer fits 

with the previously set foundation, the reader determines ñshiftingò the previous mental 

representation, and thus constructing another foundation. In addition to the three phases, 

Gernsbacher suggests two additional mechanisms ñenhancementò and ñsuppression.ò 

Enhancement occurs when meaning in a text fits to the readerôs mental representation. If 

it is not the case, suppression dominates the process (see Figure 5a).   

The Structural Building Framework has theoretical strengths. First, it is 

considered a robust theory that accounts for the comprehension process. For example, it 

provides psychological evidence that readers take more time when reading initial words 

and sentences than the subsequent equivalents (Gernsbacher, 1990). Next, the Structural 

Building Framework explains individual differences in reading. Poor readers may feel 

difficulties to lay a foundation in mental representation, or be slower in mapping or 

shifting processes. It is also possible that they are less sensitive to new information so 
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that the mechanisms of the enhancement and suppression do not work than proficient 

readers.  

 

 

Model 5a. SBF: Processing of a single text  

 

 

  Model 5b. SBF: Processing of multiple texts 

 

Figure 5. Structural Building Framework in single- and multiple-texts (adapted from 

Gernsbacher, 1996) 
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In addition, the Framework is a straightforward and parsimonious model that 

accounts for comprehension by proposing just three text processing procedures (i.e., 

laying foundation-mapping-shifting processes). Although the framework was suggested 

for the explanation of comprehension processes with single texts, it also nicely accounts 

for comprehension of multiple texts. For example, the frameworkôs ñlaying a foundationò 

appears in Stahl et al.ôs (1996) study. In their study, most high school students, unlike 

expert historians, read the first text in order to get ñbasic facts ò and read subsequent texts 

ñtrying to sort out that informationò (p. 448).  

 This framework is useful to estimate total reading time as an index of the degree 

of coherence between multiple texts. When reading texts that are inconsistent (such as 

contradictory texts), readers recognize that texts are not coherently related to each other. 

Thus, they attempt to lay more foundations, which increases total reading time for 

comprehending the whole document set (see Figure 5b). However, when there is a less 

coherent break between the texts, reading time will be decreased. This explanation seems 

convincing, but there is not yet sufficient research evidence to support it. Since the 

framework is suggested for comprehension of single texts, other models of the multiple 

text comprehension are needed.  

 Two other models account for multiple-text comprehension from the cognitive 

text processing perspective. The first one is an MD-TRACE model (Multiple-Documents 

Task-based Relevance Assessment and Content Extraction; Rouet & Britt, 2011). Rouet 

and Britt (2011) proposed for this model since multiple-text comprehension was more 

complex to describe by previous theoretical models of single-text comprehension. One 

important perspective in this model is that it recognizes comprehension as goal directed 
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processes within a task. In this standpoint, a comprehension model of multiple texts 

should explain not only comprehension itself but other accompanied cognitive processes 

such as awareness of information need and searching feature, described as follows: 

Readers do not just have to set up appropriate goals: they also have to sustain 

their goals throughout the reading processé The question ñdo I need information 

and what kind?ò may even get more complicated as students acquire new 

knowledge and fulfill some, but not all of the task requirements. More generally, 

oneôs need for information has to be assessed based on the initial set of task 

specifications, but also taking into account the evolving knowledge base and task 

products (Rouet & Britt, 2011, pp. 33-34). 

 

 The MD-TRACE model has two components. The first component is resources, 

including external resource (e.g., document setting) and internal resource (e.g., readerôs 

prior knowledge). The second component consists of five core reading- and searching- 

processes: (a) constructing/updating a task model, (b) assessing oneôs information needs, 

(c) processing document information, (d) constructing a task product, and (e) assessing 

product quality. A simplified version of the MD-TRACE model that describes only the 

five core process components is described in Figure 6. 

 

 

Figure 6. A simplified version of the MD-TRACE model (Adapted from Rouet & Britt, 

2011) 

Yes 
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As described in Figure 6, the first process is constructing/updating task model. 

For example, a reader sets a goal to understand causes of climate change (a. 

Constructing/updating a task model). During reading, she realizes that there are different 

perspectives on climate change. Some argue it is attributable to human-made air pollution 

while others counter the argument that it is natural phenomena. Therefore, she needs to 

search for more information based on the current information (b. Assessing oneôs 

information needs). When she selects, processes, and integrates documents from 

additional sources, it can be said that she conducts the third process (c. Processing 

document information). After searching and reading processes, she gets an updated idea 

of the climate changeðit is the fourth process, constructing a task product (d. 

Constructing a task product). Moreover, she decides whether to search and read for 

additional information as a fifth process (e. Assessing product quality) based on the 

current task product. Undoubtedly, the series of behaviors such as searching, using, and 

comprehending meaning from multiple-text are goal-directed. This model acknowledges 

that processes of multiple-text reading can be changed and updated according to readerôs 

task relevant goals. 

 The MD-TRACE model shares several similarities with previous searching 

models of single texts (e.g., Guthrie, 1987) because the MD-TRACE model also begins 

with goal formation and finishes its entire processes with goal verification. However, the 

MD-TRACE model is more advanced than its antecedents because it includes both 

comprehension processes and searching processes. In other words, it proposes that 

previously ignored processes, such as ñawareness of information needsò and ñsearching 
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additional informationò, should be highlighted in the model of multiple-text 

comprehension.  

 The last model in the cognitive text-processing perspective is the Epistemic 

Validation model (Richter, 2011). Richter (2011) defined multiple-text comprehension as 

learning several texts of divergent perspectives on the same issue. The situation of 

multiple-text comprehension fits with the concept of cognitive flexibility that learners 

reconstruct their knowledge and change relevant cognitive processes (Spiro, Feltovich, 

Jacobs, & Coulson, 1992). The key process in this model is epistemic validation because 

readers actively judge and validate incoming information from multiple texts that have 

different perspectives and points. The Epistemic Validation model consists of the two 

distinguished processes. The first one is memory-based process, epistemic monitoring. 

The epistemic monitoring, similar to metacognitive function, identifies inconsistencies 

between readersô prior knowledge and text information, and between texts. It is an 

automatic, rapid process that readers check inconsistent information without conscious 

efforts. The second process of the epistemic validation is more slow, effortful and 

deliberate process. It is called an epistemic elaboration in which readers put their 

strategic efforts to resolve the identified inconsistencies in epistemic monitoring.  

 The Epistemic Validation model describes the epistemic elaboration processing 

into two modes. One is an assimilative mode, which accepts previously read texts and 

keeps already established situation model. When incoming information of text is 

inconsistent to the previous texts, readers discredit and disregard the new information. 

Even if this previous information is invalid, the previously accessed meaning is likely to 

be kept (ñcontinued-influence-of misinformation effect; see Johnson & Seifert, 1994). 
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The other mode is an elaborated epistemic processing mode, which considers both sides 

of inconsistent information and corrects them, either previously read information or later 

incoming information. Richter mentions that although the assimilate mode of the 

epistemic elaboration is a default way that readers reveal when reading inconsistent 

multiple texts, the elaboration processing depends on readersô goal, motivation, prior 

knowledge, and other cognitive resources (e.g., working memory).  

 One distinct feature of the Epistemic Validation model from others is that it 

recognizes the conditions when and whether deliberate, strategic processes occur during 

reading multiple texts. The model indicates that epistemic beliefs play a metacognitive-

like role that prompts readersô strategic processing (i.e., elaborated epistemic processing) 

in order to update the readerôs mental model. When borrowing terms from the previous 

Structural Building Framework, the Epistemic Validation model describes conditions in 

which either ñMappingò or ñShiftingò occur during processing inconsistent texts. In 

addition, the Epistemic Validation model indicates what mechanisms guide the updating 

mental representation: goal, motivation, and epistemic beliefs. The detailed description of 

the ñupdatingò processes is prominent in the Epistemic Validation model. 

  In sum, the cognitive text processing research perspective investigates the process 

of multiple-text comprehension. The three models in this perspective are reviewed: (a) 

Structural Building Framework, (b) MD-TRACE model, and (c) Epistemic Validation. 

All models share the coherence assumption that the comprehension process proceeds 

toward constructing a coherent mental model. For example, the Structural Building 

Framework directly shows that the three distinctive processes of laying a foundation, 

mapping, and shifting are suggested to keep a coherent mental model of a reader. The 
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MD-TRACE model adopts a notion of ñupdatingò model and ñinformation needsò in 

order to suggest that the readersô task model can be updated to keep readerôs coherence. 

The Epistemic Validation model proposes that readersô goal and standards of epistemic 

validation play a role to keep the coherence between inconsistence information.  

 Nevertheless, each of the three models has a distinctive theoretical perspective. 

The Structural Building Framework highlights a series of processes that indicate how 

incoming information is mapped on the previously set foundation of situational model. 

The MD-TRACE model, however, focuses more on the task-based steps of how a reader 

achieves his or her goal through the processes of multiple-text comprehension. It also 

recognizes information needs and searching behavior in comprehension. By emphasizing 

readersô validation process, the Epistemic Validation model is cable of accounting for 

individual difference that difference of comprehension processes is attributable to the 

difference of epistemic beliefs, goals, and other cognitive resources.  

Strategy Use as Constructionist 

Current views of reading describe reading as consisting of two sets of processes 

(van den Broek, Rapp, & Kendeou, 2005). One is a memory-based process that is a rapid, 

automatic, and passive process. When reading a series of textual inputs (e.g., words), it 

automatically activates and spreads out meaning in working memory, and relates it to 

prior knowledge of readers. On the other hand, the constructionist process is a slow, 

deliberate, and active process. It accompanies readersô strategic process in order to 

achieve readersô standards or goal in mind.  

There is a long research tradition to understand reading from the constructionist 

perspective. In their review of constructionist theory, Graesser, Singer, and Trabasso 
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(1994) reveal that three common assumptions appear among constructionists. The first 

one is the reader goal assumption, suggesting that a reader constructs meaning to meet a 

goal. For example, a reader with a recreational goal to read a novel on the beach will 

process it in the shallow level. The same novel can be deeply comprehended by a literary 

critic who has a goal for writing a review. Second, the coherence assumption is that 

readers try to keep a coherent mental representation from text both at the local and global 

level. Otherwise, readers are likely to feel that their comprehension process does not 

make sense, pursuing a coherent meaning by using fix strategies (e.g., rereading).  Last, 

the explanation assumption is that readers tend to explain content of text by using his or 

her explanation (e.g., paraphrase) for understanding. All of these constructionistsô 

assumptions indicate that readers are active constructors of meaning. These assumptions 

are called as the principle of Search (effort) after meaning, which addresses readerôs 

active role in comprehension (Long & Lea, 2005).  

Readersô strategy use in comprehension is a representative example of 

constructionist processes. It is defined as ñdeliberate, goal-directed attempts to control 

and modify the readerôs efforts to decode text, understand words, and construct meanings 

of textò (Afferbach, Pearson, & Paris, 2008, p. 368). Some researchers are interested in 

how readers deploy effortful, goal-directed reading strategies to achieve their goal. For 

example, Pressley and Afflerbach (1995) analyzed empirical studies using verbal 

protocols of reading, concluding that readers are active and constructively use their skills 

and strategies. Based on the empirical data of readerôs verbal protocol, Pressley and 

Afflerbach (1995) build a Constructively Responsive Reading (CRR) framework, 
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classifying readersô skills and strategies into three big categories: (a) identifying and 

learning important information, (b) monitoring, and (c) evaluating.  

The first category, identifying and learning important information, is a set of 

skills and strategies by which readers construct meaning from text. For instance, this 

category includes constructing a goal for reading of a text, activating prior knowledge, 

and deciding important information in a text. The second category is monitoring in which 

readers simultaneously check their comprehension and reading goal, and ask a question 

when the comprehension process is blocked. Third, evaluating is used when readers 

judge their text during and after reading whether the encountered text is trustworthy, 

valid and reliable. Readers also approve and disagree with the authorôs point of view 

when it mismatches the readersô perspective, knowledge and belief. The three categories 

are frequently reported in the empirical studies using verbal protocols; the CRR model is 

comprehensive as it describes accomplished readersô dynamic repertoires of skills and 

strategies.   

 As reading environments have been technically changed including Internet-based 

technology (Leu, Kinzer, Coiro, & Cammack, 2004) as well as emphasizing reading 

multiple sources of text (Goldman, 2004), researchers felt the need to update the CRR 

model. Reflecting more recent verbal protocol studies, Afflerbach and Cho (2009) 

updated the previous CRR model in two points. First, the updated version of the CRR 

model recognizes new reading situations of multiple texts, which require more adaptive 

strategy use of text integration (e.g., comparing, contrasting, relating, linking texts). For 

example, Afflerbach and Cho paid attention to the importance of linking strategies across 

texts as follows:  
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Linking strategies are pivotal for understanding multiple texts, and constructively 

responsive reading strategies contribute to meaning construction, monitoring 

comprehension, and evaluating texts at the cross-textual level of reading (p. 80). 

 

 Second, Afflerbach and Cho added one new general reading strategy category, 

Realizing and constructing potential texts to read. The new category is suggested to 

explain readersô comprehension in multiple-text, hypertext and Internet environment that 

are not adequately considered in the previous CRR framework (see Figure 7).  

 

 

Figure 7. Constructively Responsive Reading model (adapted from Afflerbach & Cho, 

2009; Pressley & Afflerbach, 1995). 
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For example, readers change their reading order when they access hyperlinks in order to 

find more information that is relevant. When readers recognize that the texts found on the 

Web do not meet their goals, they search for additional information by adjusting key 

words on the Internet search engine. The construction of this new category is mainly 

attributable to non-linear characteristics of Internet reading, which differs from a single-

text reading. Afflerbach and Cho (2009) noticed the situational characteristic of Internet 

reading:  

By this, we mean that the rules of reading change: no longer is there one text, a 

given, for the reader...  There is the potential for much uncertainty, given the 

ephemeral nature of reader choice, the degree of preciseness of search engines 

and strategies, and the universe of possible links to what may be related (or 

unrelated) texts (Afflerbach & Cho, 2009, p. 82).   

 

It is interesting to see the similarity between the newly added strategic category 

(Realizing potential texts to read) in the CRR model and ñthe information need and 

searchò in the MD-TRACE model. The overlaps between the two different reading 

theories corroborate a constructionist idea that when reading multiple-text and Internet 

readers attempt to search for more information according to the constructionist principle 

(Search after meaning).  

In sum, the constructionist principles (the reader goal assumption, the coherence 

assumption, and the self-explanation assumption) have shown that readers are active 

meaning constructors from text. The principles are also applicable to read multiple texts. 

In addition, constructionist lens in multiple-text comprehension provides two insights. 

First, readers use more various reading strategies when reading multiple-texts than single 

texts. One example is a linking strategy that connects more than one text. Second, readers 
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sometimes feel information need during reading and tend to search for additional 

information. 

Roles of Cognitive Resources in Comprehension 

 Many studies report that there is considerable individual difference in 

comprehension of multiple texts (Hartman, 19995; Stahl et al., 1996). For example, some 

readers regard all texts equally important and try to integrate them; others focus on some 

important texts while disregarding other texts. There are readers who question the 

authority of the text, based on their strong beliefs and knowledge. Other readers do not 

question the veracity of text. What accounts for such individual differences? This 

question can be paraphrased as, what cognitive factors within individuals influence their 

comprehension patterns and outcomes differently? Research reveals that there are at least 

three crucial factors for individual differences in comprehension performance. These are 

prior knowledge, epistemic beliefs, and metacognition. 

Prior K nowledge 

Prior knowledge is simply defined as a readerôs knowledge before reading text 

(McKeown, Beck, Sinatra & Loxterman, 1992). Research demonstrates the crucial role of 

knowledge in comprehension processes and resulting performance (Anderson & Pearson, 

1984; Afflerbach, 1990). First, deep prior knowledge of a topic helps readers access and 

understand text content more quickly and easily. For example, one with high knowledge 

of jazz may easily understand texts about Art Tatum (a jazz musician), swing (a jazz 

technique), and the M-Base movement (a jazz trend in 1980s). However, a jazz novice 

encounters difficulties when reading these texts because of lack of knowledge, thus trying 

to figure out what a text says about the topics 
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In addition, prior knowledge significantly accounts for reading comprehension, 

even better than text coherence. McKeown, Beck, and their colleagues (1992) found that 

prior knowledge was a more influential factor than text coherence. In a similar vein, 

McNamara and her colleagues (McNamara, Kintsch, Songer, & Kintsch, 1996; 

McNamara, 2001) showed an interesting effect of prior knowledge. In their studies, 

readers of high prior knowledge showed better reading performance when reading an 

incoherent text than a coherent text. This reversed effect of prior knowledge is interpreted 

that high knowledge readers actively use their knowledge to fill gaps in an incoherent text 

and build a rich mental representation accordingly.  In contrast, the high knowledge 

readers need not activate their knowledge in depth, resulting in a shallow processing and 

poorer comprehension performance.  

Third, prior knowledge influences readersô strategy use during comprehension, 

which is another reason that the knowledge matters. The relationship between prior 

knowledge and strategic processing in reading was reported by Afflerbach (1990). In his 

verbal protocol study of readers of high prior knowledge and low knowledge, Afflerbach 

(1990) showed that readers of high knowledge approached ñautomatic constructionò in 

identifying main ideas, whereas readers of low knowledge restated the main idea 

frequently and used more cognitively effortful ñdraft-and-revisionò strategy.  

As in the case of single-text comprehension above, prior knowledge significantly 

influences reading performance of multiple texts. Before reviewing the effect of prior 

knowledge, it is important to distinguish at least two different kinds of prior knowledge 

(Alexander, Schallert, & Hare, 1991). The first type is prior knowledge of specific 

content, or topic knowledge, which multiple documents describe. The second type relates 
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to domain knowledge, which includes readersô trained experience, hunches, and implicit 

knowledge in a discipline.  

Topic knowledge plays an important role in comprehension of multiple texts 

(Bråten, Strømsø, & Britt, 2009). Rich topic knowledge enables readers to reduce time of 

reading and improve comprehension performance (Bigot & Rouet, 2007). In addition, 

research reveals that topic knowledge indirectly influences multiple-text comprehension 

in the following two ways. First, topic knowledge influences patterns of strategy use. 

High topic knowledge allows using efficient and automatic skills, while lack of topic 

knowledge leads readers to use more effortful skills and strategies to construct meaning 

from texts. For example, Wineburg (1998) compared two historiansô strategic patterns in 

reading multiple documents about Lincoln and the Civil war. One historian was an expert 

in this area while the other historian was not. The expert on Lincoln combined his topic 

knowledge with the content of the texts seamlessly, elaborating the content in his 

knowledge base. However, the other historian of less knowledge often showed confusion, 

asked questions frequently, weaved texts back and forth (i.e., zigzag-reading), and made 

hypotheses and refined them. The differential reading patterns were mainly explained by 

difference of topic knowledge, although the readers were both historians.  

Second, topic knowledge helps readers figure out important sources among other 

texts, which helps them avoid getting distracted from unimportant details. Bråten, 

Strømsø, and Salmerón (2011) provided undergraduate students with trustworthiness 

questionnaires of sources (e.g., author, publisher, text type, content, publication date). 

There were differential patterns of trust on documents between high knowledge and low 

knowledge students. Low topic knowledge readers trusted less reliable sources (e.g., 
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commercial texts) than more authoritative sources. Given that identifying important 

source information is related to comprehension successes (Britt & Aglinskas, 2002), low 

topic knowledge can be regarded as one barrier for successful comprehension of multiple 

documents.  

In addition to specific topic knowledge, general domain knowledge (disciplinary 

knowledge) plays a significant role for comprehension. Domain knowledge is regarded as 

expertsô knowledge in a domain (e.g., history, science) including trained experience, 

hunches and implicit knowledge in a domain (Shanahan & Shanahan, 2008). Research on 

effects of domain knowledge is usually conducted as a comparative study between 

experts and novices, controlling for topic knowledge. For instance, Wineburg (1991) 

recruited historians (experts) and proficient high school students (novices) in reading 

multiple documents of history. Although both the research participants had little 

knowledge about a specific historical event (the Battle of Lexington) that the texts 

described, there was a notable difference between them in terms of sourcing skills and 

analytic skills (corroboration and contextualization). The expertsô distinguished skills on 

multiple texts were explained due to their experience of historical training and 

disciplinary domain knowledge.  

Even at the same educational level, differences between academic disciplines 

results in different comprehension performance. Rouet and his colleagues (Rouet, Favart, 

Britt, & Perfetti, 1997) compared two groups of graduate students (psychology major vs. 

history major) in tasks of reading documents, evaluating sources, and writing essay. 

Despite finding little difference in reading strategies between the groups, the graduate 

students differed in their evaluation of sources and writing styles. For example, the 
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graduate students in psychology (discipline novices) preferred a specific opinion among 

others, while the graduate students in history (discipline experts) posed neutral stances. 

Considering that both groups of students were proficient readers at the graduate level, the 

identified differences can be attributable to domain general knowledge. This effect of 

domain expertise is also supported in Wineburg (1998), showing that a historian who had 

lack of topic knowledge compensated it with his rich domain knowledge and experiences.  

Epistemic Beliefs 

Epistemic beliefs are an individualôs beliefs about knowledge and knowing 

(Buehl & Alexander, 2001; Hofer & Pintrich, 1997). An individualôs belief system 

(Schommer, 1990) involves what knowledge is, where it comes from, and how to justify 

knowledge. Conceptually, epistemic beliefs are distinguished from metacognition. 

Kitchener (1983) distinguished epistemic beliefs from metacognition in her three-level 

models of cognition processing. The three levels were (a) cognition, individualôs first-

order cognitive functions including memorization, comprehension, and computation, (b) 

metacognition, individualôs monitoring and control of the first-order cognition processes, 

and (c) epistemic cognition, individualôs reflection of certainty, limitation, and criterion 

of knowledge and knowing. While acknowledging the important roles of metacognition, 

Kitchener pointed out that metacognition was not enough to solve ill-structured problems 

that had no right answers.  

Epistemic beliefs are multidimensional and developmental on continua from a 

naïve view of knowledge and knowing to a complex one (King & Kitchener, 1994). In 

the research synthesis of epistemic beliefs, Hofer and Pintrich (1997) revealed that 

epistemic beliefs consisted of four dimensions in two big categories, nature of knowledge 
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and beliefs of knowing. The nature of knowledge relates to how a reader understands 

knowledge. Readers vary in their beliefs about ñcertainty of knowledgeò (i.e., knowledge 

is certain vs. tentative and evolving) and ñsimplicity of knowledgeò (i.e., knowledge is a 

simple collection of facts vs. complex and interrelated). The nature of knowing is related 

to how a reader understands knowing. The readers are different in their beliefs about 

ñsource of knowledgeò (i.e., knowing is handed from authority vs. constructed by a 

knower) and ñjustification for knowingò (i.e., knowledge justification is accepting facts 

and truth vs. reasoning process to evaluate knowledge with evidence and logic). 

Readersô epistemic beliefs influence comprehension processes and resulting 

products. The more sophisticated beliefs a reader has, the more elaborate comprehension 

processes the reader shows when reading a text (Ryan, 1984; Schommer, 1990). Readers 

with elaborate epistemic beliefs perform better than those of immature beliefs, when 

reading controversial texts (Kendeou, Muis, & Fulton, 2011).  The influence of epistemic 

beliefs is also identified in multiple-text comprehension, as well as comprehension of 

single texts. For example, Rukavina and Daneman (1996) studied the effect of text 

manipulation and epistemic beliefs. The researchers provided two contrasting hypotheses 

about dinosaur extinction (i.e., catastrophic hypothesis vs. gradual hypothesis). As a 

research condition, the researchers provided two text manipulations to research 

participants. An integrated-text format that included both hypotheses in one text, while a 

separated-text format provided two separate texts. Therefore, the only difference in the 

two text manipulation conditions was a number of texts. The result showed that the text 

manipulation showed differential effects according to the studentsô epistemic beliefs. 

Text condition had little impact on students of sophisticated epistemic beliefs, whereas 
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the integrated text condition benefited students of naive epistemic beliefs. This study 

shows that readersô comprehension of multiple texts is associated with their epistemic 

beliefs. In another study, qualitative evidence was also acquired. Maggoni, Fox, and 

Alexander (2010) conducted verbal protocols and interviews with one teacher and four 

high school students. The analysis of the study revealed that studentsô epistemic beliefs, 

positively or negatively, influenced reading comprehension with their comprehension 

strategies. Although these works showed effects of epistemic beliefs, the focus was not 

the construct.  

Direct investigation of epistemic beliefs and their relation to comprehension of 

multiple texts has been conducted by Bråten and his colleagues (e.g., Bråten, Strømsø, & 

Sameulsteun, 2008; Strømsø & Bråten, 2009). They prepared a set of seven texts about 

causes of climate change. This text set had different views of the climate change. For 

instance, one text claimed that the climate change was attributable to man-made disaster, 

while other text disagreed by showing that it was a natural phenomenon. In terms of 

results of the climate change, debating texts were provided. One text asserted that the 

climate change was profitable to humans, while other text argued it as a disaster. As 

measurement tools, they included measures of multiple-text comprehension and 

epistemic beliefs questionnaire (adapted by Schommerôs (1990) inventory). The results of 

this series of studies illustrated that when comparing with students of naïve and simple 

epistemology, students who had sophisticated epistemology were better in multiple-text 

understanding.   

Based on these results, Bråten and his colleagues (Bråten, Britt, Strømsø & Rouet, 

2011) summarized the identified relationships between epistemic beliefs and 
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comprehension of multiple texts. They adopted Hoper and Pintrichôs (1997) four factor 

models of epistemic beliefs (i.e., simplicity, certainty, source, and justification beliefs), 

providing research evidence that each of the four factors was linked to comprehension of 

multiple texts. Despite the limitation that most reviewed studies were correlation studies, 

this review addresses that epistemic beliefs of all four dimensions are positively related to 

a reader's stance, sourcing skills, and mental representations in comprehension of 

multiple texts.  

In the literature of the educational psychology, theoretical explanations have been 

suggested as to why epistemic beliefs matter in comprehension. First, epistemic beliefs 

influence readerôs deep processing of comprehension. Epistemic beliefs relate to 

academic achievement by influencing learning approach that determines quality of 

learning (Cano, 2005). In reading comprehension areas, epistemic beliefs play a 

mediation role that provokes more cognitive efforts and constructive strategic use, which 

in turn influences reading performance (Schommer, 1992). For example, Shraw and 

Burning (1999) showed that readersô beliefs about text were related to their motivation, 

finally helping to engage in deep processing and enabling more inferences. In other 

words, epistemic beliefs are associated with metacognition (Pieschl, Stahl, & Bromme, 

2008), motivation (Schraw & Bruning, 1999), and learning approach (Cano, 2005), which 

are helpful contributors to deep processing of multiple texts. 

Second, advanced epistemic beliefs allow readers to hold multiple representations 

of different perspectives possible in mind, which is advantageous for building a coherent 

mental model that reflects inconsistent perspectives of texts. For example, readers who 

hold a simple view of knowledge, assume only one sort of perspective as true, rejecting 
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other perspectives. This naïve mindset leads the readers to focus on specific sources in 

mind while ignoring other text sources, resulting in a biased mental construction from a 

whole document set (Jacobson & Spiro, 1995; Bråten & Strømsø, 2006). This is not the 

case for readers with advanced beliefs who adopt multiple truths rather than one big truth. 

The reader who has advanced simplicity belief tries to interpret, question, or challenge 

each text, finally weaving and synthesizing these texts in order to construct a coherent 

mental representation that reflects multiple representation.  For instance, suppose that two 

students read a same text about names of Columbus Day; some districts celebrate 

Indigenous Peopleôs Day instead of Columbusôs day. One student with high epistemic 

belief raises a question why the holiday is called a different name, seeking information 

about why people have different meanings of Columbusô discovery. However, the other 

student with low epistemic belief determines that the Indigenous Peopleôs Day is wrong, 

simply because the Federal government officially announces it as Columbus Day.  

Currently, readersô epistemic beliefs are considered an important influence on 

reading (Hoper, 2004; Muis, 2007; Richter, 2011). Researchers have provided empirical 

evidence of the relationship between epistemic beliefs and comprehension performance. 

However, more studies are needed to reveal how different epistemic beliefs play a role in 

readersô strategic processing in comprehension of multiple texts.   

Metacognition  

Metacognition is described as ñknowing about knowingò or ñcognition about 

cognition.ò  In the APA dictionary (Vandenbos, 2009), it is defined as ñawareness of 

oneôs own cognitive processes, often involving a conscious attempt to control themò (p. 
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295). As a foundational work, Flavell (1976) conceptualized metacognition as 

metacognitive knowledge and relevant cognitive processes around a specific goal:  

Metacognition refers, among other things, to the active monitoring and 

consequent regulation and orchestration of these processes in relation to the 

cognitive objects on which they bear, usually in the service of some concrete goal 

or objective (p. 232) 

 

Based on this, Flavell (1979) developed the concept of metacognition as the 

interplay among the following four categories: metacognitive knowledge, metacognitive 

experience, goals (tasks), and actions (strategies). After Flavellôs initial work, different 

theories of metacognition, including its cognitive components, have attempted to capture 

the cognition about cognition. For instance, Baker and Brown (1984) conceptualized that 

metacognition consisted of metacognitive awareness, monitoring, and strategy use, 

whereas Jacobs and Paris (1989) illustrated metacognition as self-appraisal and self-

management. Nowadays, metacognition is even used interchangeably with self-regulated 

learning despite their different historical roots and theoretical perspectives (Dinsmore, 

Alexander, & Loughlin, 2008).  

Nevertheless, there is an accepted idea that metacognition has at least two 

components, metacognitive knowledge and metacognitive process (Dunlosky & 

Metcalfe, 2009; Schraw & Moshman, 1995). Metacognitive knowledge refers individualôs 

knowledge of their cognition in terms of declarative (e.g., what is my cognitive process?), 

procedural (e.g., how do I run my cognitive process?), and conditional knowledge (e.g., 

when do I use my cognitive strategies?) (Schraw & Moshman, 1995). As metacognitive 

processes, metacognitive monitoring is defined, ñassessing the current state of a cognitive 

activity,ò and metacognitive control as ñregulating some aspect of a cognitive activityò 

(Dunlosky and Metcalfe, 2009, p. 3). In a comprehension context, metacognitive 
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monitoring begins to work when readers detect problems during the comprehension 

processes. As a result, the readers consider available skills and strategies in order to fix 

the problems, finally using suitable ones, which refer to metacognitive control.  

Many scholars have reported empirical evidence in their reviews that 

metacognition is essential in successful reading comprehension (Baker & Brown, 1984; 

Garner, 1987; Schraw, 1998). In addition, three comprehensive reviews of reading 

comprehension, Preventing Reading Difficulties in Young Children (Snow, Burns, & 

Griffin, 1998), National Reading Panel (NICHD, 2002), and RAND Reading Report 

(Snow, 2002), showed that metacognitive aspect of comprehension is critical in reading. 

In reviews of verbal protocol studies, a major finding was that effective metacognitive 

strategies are a hallmark of proficient readers (Fox, 2009; Pressley & Afflerbach, 1995).  

In addition, instruction for metacognition helps foster studentsô reading success. For 

example, instructional packages that involve the metacognitive aspect of reading are 

found effective for reading comprehension (Palinscar & Brown, 1984; Trabasso & 

Bouchard, 2002). Nowadays, there is a high consensus among educators as well as 

scholars that metacognition is a critical part of reading education (Baker, 2008)  

However, metacognition research on multiple-text comprehension is still sparse, 

contrasted to the research in single-text comprehension. Relevant literature on 

metacognition in the multiple documents appears in the hypermedia and Internet reading 

research context, rather than printed based comprehension. Dillon and Gabbardôs review 

(1998) concluded that metacognition was imperative in comprehension of hypertexts and 

Internet context. Coiro and Dobler (2007) also supported that metacognition was a key 

factor to comprehend a Website that consisted of multiple documents. One representative 
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study that related metacognition and comprehension of multiple texts was conducted in 

Stadler and Bromme (2007). Recognizing the importance of metacognition, they 

hypothesized that readers in different conditions of metacognitive-instruction prompts 

would induce different amount of topic knowledge, sourcing, and comprehension 

performance. Participants were randomly assigned to one of the four conditions: (a) 

evaluating instruction only (b) monitoring instruction only, (c) both evaluating and 

monitoring instruction, and (d) a control condition. As a result, the evaluating and 

monitoring group performed better in nearly all tasks than the control group. In addition, 

the monitoring group performed better in getting factual information and comprehension 

tasks than the control group. These fining supports that metacognition helps readers 

understand multiple documents.  

As shown above, metacognition is of central importance to reading. Since reading 

multiple-texts usually require more cognitive challenges and difficulties than reading 

single texts, it is expected that metacognition plays more important role in 

comprehension of multiple texts. Compared to the substantial research of metacognition 

on single-text comprehension, there is not sufficient research on the metacognition in 

comprehending of multiple texts. It remains open to investigate when and how 

metacognition influences comprehension processing of multiple texts. In addition, it is 

worth studying whether the metacognitive process in multiple-text comprehension is 

similar to a single-text or a hypertext comprehension. 

Text Processing Patterns in Comprehension 

Individual differences are also observed in readerôs text processing. It is expected 

that these different text processes relate to different levels of reading comprehension. A 

variety of studies reveals that readers differ in their recognition of source information, 
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and reading order of texts. In addition, Internet research provides evidence that readers 

are diverse in navigating on the Internet as well as searching patterns. This section 

describes readersô different text processing patterns (i.e., recognition of source 

information, reading orders, searching patterns) and their relationship with 

comprehension. 

Recognition of Source Information 

Source information is one of the most intensively studied topics in the multiple-

text comprehension research. A task condition that includes important sources (e.g., 

primary sources in history) helps readers understand a set of multiple texts. For instance, 

Rouet, Britt, Mason and Perfetti (1996) investigated the impact of presence of primary 

documents on reasoning. College students read seven multiple texts of history about the 

Panama Canal and wrote a one page essay. In this study, only one condition differed 

between the groups: whether the primary source was included among the seven texts. The 

results showed that the primary source condition performance better in both studentsô 

rating of the documents (i.e., reasoning about document) and their ability to use the 

document information (i.e., reasoning with document). Similarly, Bigot and Rouet (2007) 

found that source-based content presentation resulted in better comprehension 

performance. 

However, not all readers have sensitivity related to source information during 

reading (Britt & Aglinskas, 2002; Manning, Goldman et al., 2008), which may partially 

account for different performance in reading comprehension. For example, Wineburg 

(1991) investigated the different reading patterns of historians and proficient high school 

students. His analyses of verbal protocols revealed that historians used three 
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distinguished heuristic strategies that did not appear amongst the high school students. 

The first strategy was sourcing, identifying source information before reading documents 

in order to check trustworthiness, importance, and the authorôs perspective and bias. 

Second, the historians used corroboration, comparing and contrasting documents with 

one another in order to understand historical events that documents described. A third 

strategy was contextualization, considering a situation in which a document was written, 

to understand how temporal and spatial context influence the artifact. It is notable that 

two of the strategies (sourcing, contextualization) relate to readerôs recognition of source 

information. Stadtler and Bromme (2007) also provided evidence that ordinary readers, 

not experts, were satisfied with a partial understanding of concepts and sources in 

multiple texts, so they needed not all source information. 

In a theoretical model for readerôs mental representation of multiple documents, 

Britt, Perfetti, Sandak, and Rouet (1999) proposed four hypothetical metal 

representations of source tagging. The first model is a separate representational model 

when a reader has a different mental representation of each text without connecting those 

different sources. Second, a mush model includes only text contents without any source 

tagging. A reader in this model is not concerned with the sources of information, but 

attends to content integration. Third, a tag-all model, which is directly opposite to the 

mush model, identifies every bit of source information to all texts. Mental representation 

of the tag-all model usually appears in experts such as historians who examine all source 

information in order to reinterpret historical accounts. Last, a document model attaches 

only sources that seem important, which is different from all-tag model. According to 

Britt et al. (1999), the document model is an ideal model for ordinary readers in 
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comprehension of multiple texts. The all-tag model requires readers much memory for 

sources, so only experts with rich prior knowledge and experience are able to hold such 

representation. The separate representation model is far from ideal because it prevents 

content integration. Finally, the mush model is also less desirable because it has no 

chance to evaluate source accuracy and credibility.  

 Why does readersô recognition of source information influence multiple-text 

comprehension? The researchers considered at least two possible reasons that accounted 

for the role of source information. One is the trust (affective) factor and the other is the 

memory-related (cognitive) factor. Important sources bring more trust to readers and 

enhance readersô comprehension. Br¬ten, Strßmsß and Britt (2009) studied the impact of 

source evaluation on single or cross-document comprehension. In their study, college 

students read seven separate texts about climate change and wrote a brief summary report 

for pretend students. A regression analysis of prior knowledge, trust on sources, and 

document types revealed that both trustworthiness and document types predicted multiple 

text comprehension, controlling for prior knowledge. This means that when a reader 

trusts some texts more than others (e.g., ñBecause they are primary sourcesò), the reader 

attends to the important (primary) sources more carefully, which in turn may help him or 

her figure out the overall intertextual relationship based on the important source.  

 Another explanation comes from evidence that important source information is 

more easily recognized and memorized than unimportant source, promoting performance 

in multiple-text comprehension. Strømsø, Bråten and Britt (2010) conducted a study 

about relationships between memory for sources and text comprehension by recruiting 

Norwegian high school students. The major finding in this study was that studentsô 
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source awareness (i.e., memory for sources) related to both intratext and intertext 

comprehension. It implies that if a reader easily recognizes source information among 

documents because of important sources, the reader better understands cross-textual 

relationships because it reduces memory demands for sourcing and related cognitive 

efforts.  

 Together, Br¬ten and his colleaguesô two studies (Br¬ten et al., 2009; Strßmsß et 

al., 2010) support that source information is associated with both cognitive (memory) and 

noncognitive (trust) factors for readers, which in turn contribute to enhancing multiple-

text comprehension. The source information can be regarded as additional useful cues to 

identify the complex intertexutal relationship among diverse texts. Otherwise, readers 

might focus on each text with nearly the same attention, which demands readersô limited 

working memory.  

Reading Order 

In traditional research on comprehension of single texts, researchers found that 

texts had cues (rhetorical structure) guiding readersô comprehension process. In addition, 

readers were assumed to have knowledge of the rhetoric knowledge in order for 

successful comprehension performance (Kintsch & Yarbrough, 1982). For example, 

Schnotz (1993) provided different versions of rhetorical structure with the same content 

to research participants. As a result, difference of reading performance was found, 

interpreting that the difference was attributable to the manipulated reading order by the 

researcher. In this sense, there is a certain way (reading order) that readers follow 

rhetorical cues.      
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Unlike comprehension of a single text that is linearly written, comprehension of 

multiple texts gives readers degrees of freedom in terms of reading order. Readers can 

take an overview of all documents before reading them, or examine each document 

linearly without an overview. Some readers often try to connect the meaning of each text 

to other texts during their reading, while others prefer to synthesize multiple documents 

after reading all the documents. Still other readers show idiosyncratic reading order 

patterns. As an interesting case, one historian in Wineburgôs (1998) expert study showed 

a zigzag reading order pattern, reading several texts back and forth around one central 

text.  

Research reveals that there are huge individual differences of reading order 

patterns. For example, Hartman (1995) showed that high school students had three 

different patterns when reading multiple texts. In his study, some students read texts 

linearly; they usually focused on a current text to read, identified main ideas from the 

current text, and later read subsequent text. This reading cycle continued until reading the 

final text. This pattern of reading was similar to traditional linear reading of single texts. 

Hartman called it primary endogenous reading. Other readers tried to read several texts 

simultaneously, comparing and contrasting them during the reading. The major source of 

meaning was constructed from the intertexutal reading, which was called secondary 

endogenous pattern. Last, still other readers interpreted texts based on their prior 

knowledge and beliefs. Part of textual information was denied when it did not fit to the 

readerôs knowledge and beliefs. This reading was called exogenous reading pattern since 

major meaning was not constructed in texts.   
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 Following Harmanôs study, Strßmsß, Br¬ten, and Sameulsteun (2003) recruited 

seven Norwegian law college students as proficient readers. They selected three 

representative cases of the students and observed them three times. In the first 

observation, all students focused carefully on self-selected text in order to learn content in 

law. However, at the third observation, which was right before studentsô law final 

examination, the studentsô reading patterns were quite different from each other. One 

student focused on basic texts with his self-generated notes, while another student 

compared different law texts for her review. Another student examined basic texts, legal 

cases, and his prior knowledge simultaneously. Research concluded that part of their final 

law scores were related to the reading and reviewing patterns between students at the 

final stages. This conclusion gives a clue that there is individual difference in reading 

order, which in turn influences comprehension performance.  

However, while research describes various individual differences in terms of 

reading orders, two common patterns are also reported among many typical readers. 

These general patterns are as follows: 

Å Often readers focus more on the first encountered text than on subsequent texts 

Å Readers usually read each text in a oneïby-one manner to identify gist 

information from documents 

 The first common pattern is that readers focus more on the first text they 

encounter than on subsequent texts (Goldman, 2004; Mannes, 1994; Stahl et al., 1996). 

This finding can be partially explained by the Structure Building Framework 

(Gernsbacher, 1990): the goal of reading is to build a coherent mental model. When 

readers encounter new information, the meaning they construct is often based on a 
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foundation that is established during the reading of the first text, with additional new 

information from subsequent texts constructed on the foundation. Based on this 

foundation, readers determine a match of the new information with the already existing 

foundation. If this new information fits, readers continue to add new information based 

on the foundation. However, if the new information does not match the previous 

foundation, the readers create a new foundation for this new information 

 Next, many readers read each text one by one, rather than skimming the set of 

multiple texts in order to identify gist information across texts (Maggioni et al., 2010). 

Average readers may struggle to establish an understanding of several texts at once (Stahl 

et al., 1996), so they try to understand ñwho said whatò by examining each text linearly. 

Efficient readers may scan the set of texts before examining texts in order to set a 

hypothesis of the intertextual meaning, and then revise the hypothesis during reading 

(Wineburg, 1991, 1998). However, average readers are more likely to read each text one 

by one and then identify how the identified texts are intertextually related to each other. 

After readers identify the main ideas in each text (i.e., intratextual coherence), readers try 

to build a global topic across texts including integration of meaning of each text together 

(i.e., intertextual coherence) (Strømsø, Bråten, & Sameulsteun, 2003). However, as 

Goldman (2004) shows, the average readerôs integration of multiple documents is not 

always successful. In addition, readers seem to follow given text orders linearly, rather 

than reconstruct the reading orders (Stahl et al., 1996). 

 Therefore, the results of research on reading orders of multiple texts are mixed. 

There are individual differences of reading orders despite some established common 

patterns. One approach to investigate this issue is to understand reading order under the 
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context the readerôs strategy use (Salmer·n, Ca¶as, Kintsch, & Fajardo, 2005). Reading 

orders reflect readersô strategic decisions during reading. After research connecting 

reading strategy, reading order, and resulting comprehension performance in the context 

of the multiple-text comprehension, we will have more knowledge of nature of multiple-

text comprehension.  

Searching for Additional Information  

Information searching in reading is usually regarded as either sub-process of 

comprehension or a means for successful comprehension. In a traditional print reading 

context, searching skill was differently conceptualized from comprehension (Guthrie & 

Kirsch, 1987). For that reason, several models of information searching process (ISP) in 

reading have been proposed. For example, Guthrie (1988) argued that locating 

information process consisted of five steps including feedback loops. The five steps were 

goal formation (What is my goal in this search?), category selection (In what category do 

I can search the target information?), information extraction (Do the identified category 

contain relevant information?), integration (Is it adequate to combine the extracted 

information with the goal?), and recycling (Is the goal of searching satisfied finally?). 

Similar descriptions of searching skills were provided by Mosenthal and his colleague 

(Mosenthal & Kirsch, 1991; Mosenthal, 1996). Despite different foci on searching 

between these scholars, common characteristics are found in these models as follows:  

Å Characterize searching as a linear process despite recognizing feedback loops  

Å Describe searching as goal-directed processes. Formation of a goal is usually the 

first step, and the final step is completed when the goal is achieved.  
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Å Have several stages to achieve the end point. Usually the prior stages are 

requisite for processing the later steps. If a reader fails to complete the prior steps, 

the later stages will not be possible and the processing should be recycled. 

Under the context of a searching process within a text, these information-

processing models have good explanatory power of how a reader searches and locates 

specific information in a given text (e.g., textbook). However, it is questionable that the 

distinction between searching and comprehending is still justified in comprehension of 

multiple texts because both searching and comprehending simultaneously appear in 

multiple-text comprehension.  

There are two theoretical reasons that explain that searching skills should be 

included in multiple text comprehension. First, it is unconditioned human behavior for a 

reader to feel information need during reading and to search for additional information. 

Information searching, or information seeking, has been regarded natural human behavior 

in the library and information science (Kuhlthau, 1991). For example, Information 

Foraging Theory (Pirolli & Card, 1999) understands that current humanôs information 

seeking is similar to primitive menôs food foraging in the evolutionary ecological 

perspective, assuming that ñpeople, when possible, will modify their strategies or the 

structure of the environment to maximize their rate of gaining valuable informationò (p. 

643). However, in the perspective of comprehension research this assumption of 

information seeking is limitedly accepted for the sake of internal validity. Therefore, it 

needs to assume that readers feel to need additional information during reading multiple 

texts, as some models assume (e.g., Rouet & Britt, 2011).  
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Second, Hypermedia and Internet-based technology has deeply influenced daily 

reading life and changed our concept of reading. For example, Kuiper, Volman, and 

Terwel (2005) cited a report from the National Center for Education Statistics (NCES), 

showing that ñ99% of public schools in 2001 had access to the Internetò (p. 285). 

Especially for the younger generation, reading during Internet searching is frequently 

observed behavior (Malloy & Gamberll, 2006). Reflecting the change of reading 

environment, the New Literacies Scholars (e.g., Coiro, 2003; Kress, 2003) suggest a new 

aspect of reading skills including navigating and Internet searching skills. Although the 

ñnewò aspects of literacy are still debated (e.g., whether conceptualization of new 

literacies is qualitatively different from print-based reading; Rich, 2008), the perspectives 

on Internet- and technology-based reading have broaden our concepts of reading that 

searching skills be included in the reading based performance. For example, Afflerbach 

and Cho (2009) argue that readersô searching strategies based on information need and 

goal (realizing and constructing potential texts to read) should be considered as important 

reading strategies.  

Searching for information is not a trivial process in the situation of multiple-text 

comprehension. Theoretically, searching strategies and resulting searching products 

matter in comprehension of multiple texts because the searched and located information 

can be used as another source to understand other texts. When a reader looks up word 

meaning in the Internet dictionary, it may not change a global meaning from multiple 

texts. However, if the reader seeks for additional text sources, it is likely to change a 

global meaning across the texts. For example, suppose that there are two contradictory 

texts about a biological evolution: one text is from Darwinôs supporter and the other is 
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from a dissenter. Depending on a third text to search and read, the overall intertextual 

document relationship will be differently constructed (see Figure 8). In this sense, the 

third text plays various roles: it might be a source of support with Text A or B, an 

overview of the topic, a resolution text between the two texts, a third perspective on the 

biological evolution, or have no relationship to the topic. Figure 8 shows that there might 

be at least six different intertext structures when a third text enters into the 

comprehension situation. 

 

Figure 8. Conceptualization of change intertext structure when a third text being 

introduced 

When a fourth text is introduced or selected, the number of the possible 

intertextual relationship between texts will increase in geometrical progression. In sum, 

an overall intertextual relationship depends on texts that are given to and/or searched by a 
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reader, which is frequent in multiple-text reading. If we exclude searching for addition 

information in multiple-text research, we lose an opportunity to investigate such dynamic 

reading interaction between reader and text. 

Biased Assimilation in Comprehending Controversial Information 

Social psychologists and political scientists have questioned why social and 

political conflicts are not easily resolved between different groups that have different 

beliefs and perspectives. One of their findings is that individuals who have strong 

attitudes and beliefs about a topic interpret information in a biased way. As a classic 

study, Lord, Ross, and Lepper (1979) revealed readersô biased assimilation by clear 

demonstration. The researchers classified two groups of undergraduate students 

(opponents and proponents of capital punishment) after administering an attitude survey. 

Total four texts related to capital punishment were provided. A first text was a summary 

of a pro-deterrence study (a fictitious study that showed the capital punishment was 

effective to reduce crime rate) and a second was a detail of the pro-deterrence study (e.g., 

studying process, study data, its critiques and rebuttals). A third text was a summary of an 

anti-deterrence study summary (a fictitious study showing an opposing result against the 

pro-deterrence study) and a fourth text was its detail.  

 By measuring the readersô attitude change and thought commentary, Lord et al. 

(1979) found that the participants showed biased interpretation of information. One the 

one hand, the proponents of the capital punishment interpreted the study of the pro-

deterrence more favorably than the anti-deterrence study when they judged the validity 

and convincingness of the studies. On the other hand, the opponents showed the opposite 

interpretation patterns against the proponents. Combined, the participants interpreted 

same information differently according to their stances and beliefs. Lord et al. named 
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such biased interpretation of information as biased assimilation.  Additionally, the 

proponents gained stronger beliefs about the efficacy of the death penalty after reading 

the materials, whereas the opponents more distrusted the efficacy of the punishment. The 

attitudes of the death penalty between the two groups became polarized after reading the 

controversial texts. The researchers called this phenomenon attitude polarization. The 

attitude polarization occurred because the participants protected their beliefs against 

belief-inconsistent information while they reinforced their beliefs by valuing read belief-

consistent information.   

 After Lord and his colleaguesô (1979) work, subsequent studies also affirmed the 

effect of the biased assimilation was found from participants with strong beliefs (Edwards 

& Smith, 1996; Munro & Ditto, 1997; Plous, 1991; Taber & Lodge, 2005; Kobayashi, 

2010). The biased assimilation effect was reported in various topics from socio-political 

agendas (e.g., gun control, gay-lesbian adoptions, affirmative action) to scientific debates 

(e.g., perception of nanotechnology risk, safety of nuclear plant, relationship between 

HIV virus and AIDS). In addition, researchers found that the biased assimilation occurred 

not only during comprehension of textual information but in more naturalistic 

environment settings (e.g., watching television on political election debate; Munro et al., 

2002). Furthermore, studies revealed that readers tend to search for information that 

supports their initial belief and stance (Fischer, Jonas, Frey, & Schultz-Hardt, 2005). 

Through this body of studies, the biased assimilation is not a tentative and idiosyncratic 

human error but a broad tendency when people deal with information (see Table 2).  
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Despite the considerable diversity, the researchersô findings are summarized into 

one conclusion, ñall else being equal, information one wants to believe is perceived as 

more valid or accurate than information one prefers not to believeò (Ditto et al., 1998).  

Table 2 

Profiles of the Biased Assimilation Studies 

Study Topic Materials Findings 

Lord, 

Ross, & 

Lepper 

(1979) 

Efficacy of death 

penalty 

Four texts: 2 

(results/details) × 2 

(pro/anti-

deterrence)  

Å Participants interpret information and 

evidence in a biased way to protect their 

initial topic belief. 

Å Attitude polarization: gaps of the initial 

topic beliefs between different participants 

are increased after reading the controversial 

texts 

Plous 

(1991) 

Perception of 

nuclear reactor 

accident at Three 

Mile Island 

A three-page 

binder of excerpts 

concerning (a news 

article, a summary 

report; and the 

congressional 

testimony) 

Å The same event of the nuclear reactor 

breakdown is differently to participants. 

Pronuclear readers interpret it as ñsuccessful 

tests of system safeguardsò while 

antinuclear readers criticize it as ñevidence 

of system vulnerabilityò (p. 1064).  

Å Attitude polarization occurs but its result 

is statistically weak.  

 

Edwards & 

Smith 

(1996) 

Various topics  Two short 

arguments 

(pros/cons)  

 

 

 

 

Å When participants read belief-inconsistent 

information, they scrutinize it with longer 

time, provide more refuting comments, and 

evaluate the information as flimsy.  

Å Patterns of the biased assimilation are 

similar across various topics (death penalty, 

strike a child, hire minorities, parental 

consent, gay- adoptions, death sentence for 

minors, and blood alcohol level test). 

 

Munro & 

Ditto 

(1997) 

Homosexuality 

and cross gender 

behavior  

Two controversial 

scientific 

summaries and 2-

page detail (detail, 

criticism, and its 

rebuttal) 

 

Å Evaluation of quality of stereotypical 

information and affective responses are 

differed between high-prejudiced 

participants and low-prejudiced participants. 

 

Kardash & 

Howell 

(2000) 

Relationship 

between HIV and 

AIDS 

One dual-positional 

text comprised 60 

sentences (1,354 

words) 

Å Participantsô patterns of strategy use 

during comprehension differ according to 

their topic belief. For example, the 

participants think aloud more judgment 

related strategies in belief-inconsistent 

information. 
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Study Topic Materials Findings 

Maoz, 

Ward, 

Katz, & 

Ross 

(2002) 

 

A peace proposal 

between Israelis 

and Palestinians 

One text (one 

bilateral peace talk)  

Å Participantsô evaluation of a proposal is 

influenced differently according to the 

putative authorship.  

Munro, et 

al. (2002) 

Evaluating the 

1996 U.S. 

presidential debate 

The live broadcast 

of the debate (It 

was not a text.) 

Å Participantsô prior attitudes for a candidate 

influence evaluation of the actual debating 

process.  

Å Participantsô affective reaction links 

between their prior attitudes and post-debate 

evaluation. 

 

Fischer, 

Jonas, 

Frey, & 

Schultz-

Hardt 

(2005) 

A decision about a 

managerôs 

contract extension  

A story that 

describes a 

managerôs work 

and 10 one-page 

statements from the 

colleagues 

Å Participants more often search for 

information that fits their opinions and 

beliefs in a biased way (i.e., selective 

exposure to information). 

Å When opportunity to search is restricted, 

the biased information seeking becomes 

strengthened. 

 

Taber & 

Lodge 

(2006) 

Gun control and 

affirmative action  

A matrix of 16 

hidden policy 

arguments 

Å Participants evaluate the attitude 

congruent arguments more strongly and 

seek confirmatory evidence when they are 

allowed to select sources of arguments.  

Å Readers with high knowledge shows take 

long time to comprehend attitude-

incongruent arguments than readers with 

low knowledge. 

 

Kahan et 

al. (2007) 

Nanotechnology 

risk perception 

One text with 2 

paragraphs 

Å Participantsô attitudes toward a topic 

become polarized as they get information on 

the topic.  

 

Greitemey

er et al. 

(2009) 

German election 

campaign parties 

(education, health, 

job market) 

Two texts that 

include 3 topics  

 

Å Participantsô biased processing become 

weaker when they do not know source 

information or know it incorrectly; thus the 

biased assimilation is also influenced by 

source information. 

 

Under this overarching finding, there are three implications applicable to 

comprehension of multiple texts. First, biased assimilation relates to evaluation of textual 

contents (Edwards & Smith, 1996; Munro & Ditto, 1997; Munro, et al., 2002; Polous, 

1991; Taber & Lodge, 2005). Readers with strong topic belief evaluate, comprehend, and 

use content in a biased way. For example, Edwards and Smith (1996) found that readersô 
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evaluating process of contradictory arguments was biased according to their beliefs. The 

researchers provided two contradictory short arguments for seven issues (Death penalty, 

strike child, parental use of corporal punishment, hiring fixed percentage minorities, 

parental consent to abortion, gay-lesbian adoptions, Death penalty for juveniles, and 

blood alcohol level checks). An analysis of the result showed that research participants 

were more sensitive to belief-inconsistent information than belief-consistent information, 

as participants spent more time to examine the belief inconsistent information than the 

other. In addition, they provided more criticizing and non-supportive comments to the 

belief-inconsistent information. When comprehending belief-consistent information, the 

result was opposite. By using the evidence, Edwards and Smith proposed an idea of a 

disconfirmation bias that readers spend more time and cognitive resources by trying to 

attenuate validity for belief-inconsistent information. Therefore, biased assimilation in 

content evaluation occurs two ways. One is to value belief-consistent information over 

belief-inconsistent information (confirmation bias), and the other is to use more resources 

and time to criticize belief-inconsistent information (disconfirmation bias) (Taber & 

Lodge, 2006).  

 Second, because readers with strong topic belief are sensitive to source 

information, the biased assimilation effect can occur in a source identification phase, 

which in turn influences interpretation of new information in a biased way (Greitemeyer 

et al., 2009; Maoz, Ward, Katz, & Ross, 2002; Roskos-Ewoldsen, Bichsel, & Hoffman, 

2002). Based on the literature of the biased assimilation, Gretemeyer and others (2009) 

hypothesized that biased assimilation occurred not only at the level of content processing 

but also at the level of source processing (when a reader has some knowledge of the 
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source and its basic argument, the readerôs comprehension processing will be influenced 

by the evaluation of sources in a biased way). To test such hypothesis, the researchers 

provided German undergraduate students with two contradictory political partiesô texts 

for German political election (Social Democratic Party, SDP, and Christian Democratic 

Party, CDP). The two texts were contradicted in the three core arguments such as 

education, health, and job. The participants in the study were assigned to one of the three 

conditions: (a) consistency condition, when reading correct source information and 

arguments, (b) inconsistency condition, when reading incorrect source information and 

arguments (e.g., SDPôs text was assigned as CDPôs text), and (c) unknown condition, 

when reading only arguments without source information. In the analysis of readersô 

biased assimilation, evidence was found that biased assimilation was highest in the 

consistency condition. This study has an implication that readers use source information 

to support and discredit the text content. Similar findings are supported in political 

psychology literature. For example, Maoz, Word, Katz and Ross (2002) found that 

participantsô evaluation of a peace proposal between Israelis and Palestinians was 

different according to a putative authorship. For example, when pro-Israeli students were 

told that the peace proposal was written by the Israeli government, they considered the 

content of the proposal as fair and impartial. However, when the peace proposal was 

attributed to a Palestinian group, they considered it biased in favor of the Palestinians. In 

the political psychology, such biased source effect is called reactive devaluation. When a 

source is created from political opponents (author or institution), the content of the source 

is lowly valued and belittled by readers. 
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 Third, the biased assimilation effect also occurs when seeking information 

(Fischer, Jonas, Frey, and Schultz-Hardt, 2005). Such biased information seeking is 

called selective exposure that people search for information that supports their opinion 

and beliefs. Fischer et al. (2005) provided a story of a managerôs (Mr. Miller) work that 

had positive and negative results. The task was to decide extension of his manager 

position for next year. After initial decision, participants were provided 10 one-page 

statements of Mr. Millerôs colleagues, which had also positive and negative opinions. As 

a result, the participants showed a tendency to select supportive statements to their initial 

opinions than unsupportive statements. Across different conditions of the opportunity to 

search (e.g., free search, restricted search), a common finding appeared that those 

participants selected the text materials in a biased fashion. When applied in a context of 

multiple text comprehension, readers may focus more on texts that are consistent with 

their beliefs, attitudes, and standpoints over inconsistent texts. In addition, it is not 

unreasonable to assume that readers are likely to search for information that supports 

their beliefs and thoughts, when they have an opportunity to search during 

comprehension. 

 In sum, biased assimilation is influential to comprehension of multiple texts in a 

diverse way. First, readers may be biased when they identify source information. If the 

readers have a strong preference toward topic beliefs, they are likely to favor belief-

consistent source than belief-inconsistent source. As a result, the readers rely more on the 

preferred source and neglect disagreeable sources. A source written by disliked authors or 

political opponents is significantly denigrated (reactive devaluation). Next, readers may 

be biased when they interpret content information at least two ways. For one thing, they 
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are willing to accept belief-consistent information, seek, and evaluate it positively 

(confirmation bias). For another, they scrutinize belief-inconsistent information with 

longer time and a refutative way, evaluating the information negatively (disconfirmation 

bias). Finally, readers may be biased in searching information that supports their initial 

decision and thought (selective exposure). Therefore, the readersô initial beliefs and 

perspective would be strengthened after the biased information seeking. As a result, 

initial gaps between groups of different attitude and belief are increased (attitude 

polarization). However, there is only a little empirical evidence to show readersô biased 

processing in relation with strategy use in the comprehension processing (Kardash & 

Howell, 2000; Kobayashi, 2010).  
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CHAPTER 3: ME THODS 

 This chapter describes the participants, materials, the iMTC (internet-embedded 

Multiple-Text Comprehension measurement tool, which represents reading material for 

the participants) environment and the main task and instruction. Next, the measures of the 

study are described: prior knowledge, topic-related reader belief, strategy use, and self-

reflection. In addition, the procedures employed by this study are described in three 

stages: pre-reading interview, main reading task, and post-reading interview. Finally, 

analyses of data that involved techniques and procedures of data are reported. 

Participants 

Participant Selection 

Undergraduate students at a large, mid-Atlantic university were invited to 

participate through a recruitment email or direct contact with the researcher. The main 

research method was a verbal protocol analysis, which enabled in-depth investigations of 

research participantsô reading process and strategy use (Afflerbach & Johnston, 1984). 

Since the purpose of this study focused on readersô strategic patterns of reading multiple 

texts and Internet searches on a complex topic, and verbal reports yielded copious data 

under favorable conditions, recruitment of 15 undergraduate students was assumed to be 

a sufficient number. 

For the participant selection procedure, maximum variation sampling (Maykut & 

Morehouse, 2000) was used to recruit participants with a wide variation in topic-related 

reader beliefs (topic belief). As my goal was to recruit participants of different topic 

beliefs, I considered eligible participants as members of the following three groups: (a) 

pro-Israel participant group, (b) pro-Palestine participant group, and (c) neutral 

participant group. However, group assignment of individual participants was determined 
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after a pre-reading interview (post-hoc group assignment). In the pre-reading interview, I 

used questions that helped me determine individual participantôs group membership.  

During the participant selection process, I intended to recruit three groups of 

participants with the same numbers. Therefore, I conducted the recruitment processes in 

the following two stages (Figure 9). In the first stage, I recruited participants mainly from 

targeted groups. For example, I contacted both Jewish students (presumably possessing 

pro-Israel beliefs) and Muslim students (presumably possessing pro-Palestine beliefs) as 

the target groups. However, actual group assignment was determined based on 

participantsô answers in the pre-reading interview session (i.e., post-hoc), rather than on 

their ethnic or religious identity. To illustrate, a Jewish student was assigned to a pro-

Palestine group because he showed pro-Palestinian beliefs in the pre-reading interview. 

Alternatively, an undergraduate student, who was neither Jewish nor Muslim, was 

assigned to either pro-Palestine or Pro-Israel group, based on his or her belief. As a result, 

the participant group was uneven in terms of the numbers per group in this first stage. In 

the second stage, I recruited additional students in order to match the number of 

participants. Because this second stage was a later phase in the recruitment process, I 

contacted the previously recruited participants (i.e., participants of this study in the earlier 

stage) to recommend their friends or acquaintances with topic beliefs on this issue. 
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Figure 9. Participant selection processes for this study 
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I also considered additional criteria for the participants in this study. First, the 

eligible participants were required to be able to understand college-level texts, including 

research articles, as this study included five texts about the Palestine-Israel conflicts. 

Second, they had to be capable of providing verbal reports during reading. Since 

participantsô verbalized thoughts were recorded in this study, participants who were 

fluent English speakers were preferred. Four participants were excluded during the 

recruitment process: one participant was excluded due to difficulty with delivering verbal 

reports and the three other participants were excluded because they skipped at least one 

text without providing think-aloud protocols.  Finally, additional preferred skills 

consisted of proficiency searching the Internet using a laptop computer. All the 

participants were sufficiently familiar with Web searching and felt no difficulty with 

Internet searching during reading. As a result, I recruited five pro-Israel participants, five 

pro-Palestine participants, and five neutral participants. All the participants consented to 

participate in this study and were compensated $25 for their participation. 

Group Assignment 

Participants were asked to reveal their belief and stance about the Palestine-Israel 

conflict in the pre-reading interview. During the interview question, I provided five 

options to answer: pro-Israel, pro-Palestine, both, neither, I donôt know. The actual 

questions in the pre-reading interview are presented as follows: 

When you think about previous and current conflicts between Israelis and 

Palestinians, are your sympathies and stances more with the Israelis or more with 

the Palestinians? What influences your stance and belief? 

 

When Participants answered that they had pro-Israel beliefs, I assigned them to a 

pro-Israel group. Other participants revealed pro-Palestine beliefs were assigned them to 
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a pro-Palestine group. Finally, when they answered that they supported ñboth," ñneither," 

or ñI donôt know,ò I assigned them the neutral group. Table 3 showed participantsô 

answers from the interview and the decision result of the group assignment. All the 

participantsô names were pseudonyms.  

First, first five participants belonged to a pro-Israel group due to religious 

identity, family background, and/or education. Jacob, Sophia, and William showed their 

pro-Israel beliefs in common because of ñJewish upbringingò and ñ(my) religion.ò 

Isabella answered that for her, the available information to the conflicts had been for pro-

Israelis until to date. Mason supported for pro-Israel not only for his religious identity, 

but he regarded that Palestinians did not act properly to the conflicts (e.g., terrorist 

attack).  

Next, other five participants were assigned to a pro-Palestine group because they 

believed that Israeli policy oppressed Palestinians who deserved the land. Most 

participants showed the historical validity of Palestiniansô right as the rationale 

supporting for pro-Palestine beliefs. For example, Olivia showed her belief, ñPalestinians 

had deserved that land from the very beginning.ò Jackson also provided a similar opinion, 

ñ[Palestinians] have been historically pushed out of their homesé driven into a small 

piece of land on the West Bank.ò In addition, some participants pointed out Israeli unfair 

policies to Palestinians. Jayden expressed it as ñStateôs oppressingò and Michael 

compared the unfair death ratio between Israelis and Palestinians due to the conflicts. 



  

  

87 

Table 3  

Group Assignment Results Based on Participantsô Interview  

 Excerpts from the Participant Interview Result 

Jacob I would probably have to say Israelis and I think it just has to do just with my Jewish 

upbringing but I would say that that definitely makes me pro-Israeli. 

 

Pro-

Israel 

group 

Sophia And my sympathies are more with the Israelis and again, because of my religion and 

the way that I was- what I have been told, I guess not told, but how I feel and also 

how I was raised and the schooling. 

 

Mason Looking at history, Iôd go with Israelis, a little with Palestinians but mostly Israelisé 

For example, when you look at the Oslo Accords there are a lot of things on both 

sides that has to stop. The Palestinians always continue to terrorist attacks. 

 

William  Iôm influenced by my upbringing, kind of, but also while I was there I did live in an 

area very close to Gaza. So they sent rockets frequentlyé theyôll talk about a big 

cease-fire, but then that doesnôt necessarily mean the rockets stopped. 

 

Isabella  Iôm worsen pathetic with Israelis and along the same line what Iôve been saying that 

influenced is where Iôm getting the information and people around me for the most 

part are sympathetic with the Israelis. 

 

Jayden  Definitely more with the Palestinians. Itôs just the reality of it; people think itôs a two-

sided conflict, but itôs not a two sided conflict. It is a conflict between; it is a Stateôs 

oppressing. Is the state occupying or oppressing people in their land? 

 

Pro-

Pales. 

group 

Abigail  When I think about previous and current conflicts between Israelis and Palestinians, I 

would say the Palestinians. 

 

Olivia  Well, for Palestinians I mean, Iôm not saying that religion should influence usé I 

know that Palestinians had deserved that land from the very beginning. If you look 

into like research or whatever it is, a lot of people they say that Palestinians own it. 

 

Jackson  Really, my sympathies are more with the Palestinians. I mean, they have been 

historically pushed out of their homes, they have been driven into a small piece of 

land on the West Bank, [and] they have been treated unfairly. 

 

Michael  My side is with the Palestinians because if you look at the ratio of the deaths and the 

death of Israelis and the death of Palestinians, I donôt know what the exact statistic is, 

but they said like 100 to 1 Palestinians to Israelis that died.  

 

Ava  I sympathize with both of them because no one wants to be in a political conflict with 

another country. Itôs never good for either countries or either parties. 

 

Neutra

l group 

Emily  Um, probably both. I think both just because Iôm both; both sides like have their 

argument and their reason for wanting. 

 

Ethan  I know that the Jewish people have been through a lot [of conflicts] but I kind of feel 

a little bad for the Palestinians. I know that wrongs have been done on both sidesé 

 

Daniel  Donôt know what influences my stances. 

 

Liz Again, I have to say, um, probably don't know. 
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Finally, the remaining five participants were identified as a neutral group. The 

participants did now show specific beliefs toward the conflicts. Ava, Emily, and Ethan 

answered that they supported both Palestine and Israel. Emilyôs answer showed this 

perspective, ñBoth sides have their argument and their reason for wantingé I think that 

both sides are going to be a little bit of hurt.ò On the other hand, Daniel and Elizabeth 

were identified as a neutral group due to their lack of prior knowledge and belief. They 

answered that they did not know enough about the conflicts.   

Participant Characteristics 

The participants consisted of 15 undergraduate students. Information on 

participantsô demographics (i.e., gender, age, years in school, ethnicity, and religious 

identification) was collected (Table 4). The pro-Israel group averaged 21 years of age, 

and consisted of three male and two female students. All group members identified 

religiously as Jewish and all were Caucasian. One student was a freshman and the others 

were seniors. Next, the average age of the pro-Palestine group was 20.6.  This group 

consisted of three male students and two female students. All the students were Muslim 

except for one who identified as an atheist. Races were comparatively diverse in the pro-

Palestine group: the group consisted of one Caucasian, one African-American, and three 

Asians. In terms of academic level, there were three seniors and two juniors. Finally, the 

average of the neutral group was 20.6 years and consisted of three female students and 

two male students. Their ethnic composition was also diverse, including two Caucasians, 

two African-Americans, and one Asian. Except for one student who did not reveal her 

religion, all the participants were Christians. Their academic levels were also diverse: the 

group included three seniors, one junior, and one sophomore.  
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Table 4 

Participant Demographics   

 
Pro-Israel Group 

Pro-Palestine 

Group 
Neutral Group 

Number of Participants 5 5 5 

Age 21 20.6 20.2 

Gender       

     Male 3 3 2 

     Female 2 2 3 

Years in Schoola            15.4 15.6 15.6 

     Freshman 1 0 0 

     Sophomore 0 0 1 

     Junior 0 2 2 

     Senior 4 3 2 

Ethnicity    

     African American 0 1 2 

     Caucasian 5 1 2 

     Asian American 0 3 1 

Religious 

Identification 
   

     Jewish 5 0 0 

     Muslim 0 4 0 

     Christian 0 0 4 

     Other (No 

response) 
0 1 1 

Note. aYears in School: It designates the average years in school (i.e., freshman: 13, 

sophomore: 14, junior: 15, senior: 16) 

 

The three groups were similar in age, gender, and years in school, but different in 

ethnicity and religious identification. A dominance of religion (Judaism and Islam, 

respectively) for both the pro-Israel and pro-Palestine group was attributable to the 

purposeful sampling method, although the recruitment was not focused solely on religion.   

Materials  

The texts in this study focus on Israeli settlement in the West Bank, one of the 

ongoing Palestinian-Israeli conflicts with a long history of debate (Kelman, 1999). 

Originally, the West Bank area was located on the eastern side of the State of Israel, 

populated and governed by Palestinians. After 1967 Six-Day War, the State of Israel 
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occupied the land and Israeli settlers populated some of the areas. The land of the Israeli 

settlements in the West Bank was disputed between international community and 

Palestinians (arguing for the illegality of Israeli occupation), and the State of Israel 

(arguing for the validity of the occupation). As a contemporary and unresolved topic, the 

conflict between the two groups is a representative case of complex problems in which 

various perspectives exist, including the nature and origins of the conflict, and possible 

solutions for it. Table 5 describes the two maps and five texts that were used for reading 

materials (see Appendix B).  

The first map (Map 1), Origin and Evolution of the Arab-Zionist Conflict, had 

four sub-maps that described four periods of territories of Israel and Palestine (Origins 

and Evolution of the Abrab-Zionist Conflict, 2011). The first sub-map reflected the 

United Nations partition plan between the Jewish state and the Arab section in 1947. The 

second sub-map showed the State of Israel at the time of its declaration of independence 

in 1948. The third sub-map showed the geographical results of the Six-Day War in 1967 

between Israel and bordering Arab states, revealing how land was conquered and kept.  

The final sub-map denoted current disputed lands, including Israeli and Palestinian 

residential areas, Gaza and the West Bank. Map 1 was provided to address basic 

information of historical events between the two different ethnic groups for 

understanding research participants. 
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Table 5  

Text Materials in this Study 

 Author Source Title Content  Length Readabilitya,b 

Maps      

M1 Origins and Evolution of 

the Arab-Zionist Conflict  

Veterans Today (2011) Origin and Evolution of the 

Arab-Zionist Conflict 

[Graphic illustration of four maps about Israeli and 

Palestinian borders in history] 

M2 Foundation for Middle 

East Peace (FMEP) 

FMEP website 

(fmep.org/) (2012) 

Settlement Outposts and 

Land Closure 

[Graphic illustration of Israeli settlements and Outposts in 

the West Bank, 2008] 

Text materials      

T1 The editors of the 

Encyclopædia Britannica 

Britannica Online 

Encyclopedia (2010) 

West Bank 

 

Overview 720 words Å R-E: 21.1 

Å F-K: 16.6 

T2 Council for European 

Palestinian Relations 

(CEPR) 

CEPR Website 

(thecepr.org/) 

Illegal Israeli settlement Argument against the 

Israeli settlement  

 

718 words Å R-E: 19.8 

Å F-K: 16.5  

T3 Dayan (The chairman of 

the Yesah Jewish 

communities in the West 

Bank) 

Opinion page, The New 

York Times (2012) 

Israelôs settler are here to 

stay 

Argument for the 

Israeli settlement  

719 words Å R-E: 31.4 

Å F-K: 13.1 

T4 Morgenstern (an assistant 

editor at The Blaze) 

The Blaze (2013) United Nations report says 

Israelôs settlements violates 

Palestiniansô human rights 

 

Addressing the UN 

report (illegality of 

the Israeli settlement) 

 

719 words Å R-E: 18.3 

Å  F-K: 17.8 

T5 Bell (Professor of Law at 

the University of San 

Diego/ Bar-Ilan Univ.) 

The BESA Center Website 

at Bar-Ilan univ. (2012) 

(www.biu.ac.il/Besa)  

The Levy report: 

Reinvigorating the 

discussion of Israelôs rights 

in the West Bank 

Addressing the Levi 

report (legality of the 

Israeli settlement)  

718 words Å R-E: 24.6 

Å F-K: 17.9 

Note:    

a. ñR-Eò designates Flesch Reading Easy score: This test rates text on a 100-point scale. The higher the score, the easier it is to understand the document. For 

example, 90.0ï100.0 is easily understandable by an average 11-year-old student; 60.0ï70.0 is easily understandable by 13- to 15-year-old students; and 

0.0ï30.0 is best understood by university graduates. The readability formulas are calculated by MS© office 2013. 

b. ñF-Kò means Flesch-Kincaid Grade Level: This test rates text on a U.S. school grade level. For example, a score of 9.0 means that a ninth grader can 

understand the document. If the score is between 13 and 16, it means that undergraduate students are able to understand the document. The readability 

formulas are calculated by MS©  office 2013 

http://www.fmep.org/
http://thecepr.org/
http://www.biu.ac.il/Besa
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The second map (Map 2), Settlement Outposts and Land Closure, represented a 

geographical distribution of Israeli settlements in the West Bank in 2008 (Foundation for 

Middle East Peace, 2012). Map 2 also described historical distributions of the settlements 

such as ñSettlements Established in 1960sò and ñSettlements in 1970s.ò As in the case of 

Map 1, this map provided background knowledge about the settlement in the West Bank.  

In addition to the two maps, five texts were addressed as reading materials. The 

first text (Text 1) was a 720-word encyclopedia article quote from West Bank, published 

on the Britannica online website (Britannica Online, 2010). This text, written by the 

editors of the Encyclopedia Britannica, took a neutral stance on the overview of the West 

Bank, including general geographical information (e.g., territory size, population) and 

history in the mid-to-late 20th century. The second (Text 2) was a 718-word quote from 

the Illegal Israeli Settlement that appeared in the website for the Council for European 

Palestinian Relations (CEPR). As the title implies, CEPR advocated the belief that Israeli 

settlement was illegal according to both international law and a humanitarian perspective. 

The third text (Text 3) was an excerpt from the opinion page of the New York Times 

titled Israelôs Settler Here to Say (Dayan, 2012). It consisted of 719 words and was 

written by a chairman of the Yesah Jewish community in the West Bank. The author of 

this text represented the voices of Israeli settlers, arguing that the settlement was 

historically valid and that maintaining the status quo was the best solution because of 

growing numbers of Israelis in the West Bank.   

While Text 2 and Text 3 revealed the main arguments from each side, the 

remaining two texts supported these arguments. The fourth (Text 4) and the fifth texts 

(Text 5) cited different public reports with contradictory perspectives. Text 4 
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(Morgenstern, 2013) was a 719-word excerpt from a news article, ñUnited Nations report 

says Israelôs settlements violates Palestiniansô human rights,ò published in the online 

newspaper the Blaze in 2010. This article addressed news about ñUN report.ò According 

to this article, this was the first United Nations report on Israelôs settlement, which 

concluded that the Israelôs policy was illegal and violated the human rights of 

Palestinians. On the other hand, Text 5 (Bell, 2012) was a 718-word excerpt from a 

political research report from The Levy report: Reinvigorating the discussion of Israelôs 

rights in the West Bank. The author was a law professor at the University of San Diego. 

He addressed the main points of the Levy report, showing that Israeli settlement was not 

illegal because international law (The fourth Geneva Convention) did not apply to the 

Israelôs settlement case.  

The two maps and five texts highlighted important historical events and current 

issues. In order to understand the conflicts of the settlement between Palestine and Israel, 

participants had to understand historical backgrounds and current conflicting points. As 

an overview, three texts (Text 1, Map 1, and Map 2) described the historical backgrounds 

of the conflicts: UN Partition Plan in 1947, Israel Establishment in 1948, Arab-Israel 

War (Six-Day War) in 1967, and Israeli occupation of the West Bank.  The remaining 

four texts (Text 2, Text 3, Text 4, and Text 5) showed current issues and problems 

relevant to the conflicts. For example, Text 2 addressed the poor living conditions of 

Palestinians, discriminated against by the Israeli settlers. However, Text 3 showed that it 

was hard to uproot 160,000 Jews from the West Bank areas. These two issues were 

conflicted with each other. In addition, Text 4 and Text 5 both cited the Fourth Geneva 

Convention (Convention IV relative to the Protection of Civilian Persons in Time of War. 
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Geneva, 12 August 1949) as evidence to support each side. Text 4 argued that Israeli 

settlement was illegal due to the Geneva Convention, whereas Text 5 argued that the 

Convention could not apply to the Israelôs case. The complex intertextual relationship 

between the selections is described in Figure 10.   

 

Figure 10. Text-Event relationship 

Note. (a) Box designate ñtexts.ò (b) Circle designates ñmaps.ò (c) Ellipsis designates ñhistorical 

eventò or ñcurrent issue. (c) One-way small arrow between events (issues) represents a ñcausal 

relationship.ò (d) Two-way small arrow between events (issues) represent a ñcontradictory 

relationship.ò (e) Big arrows represent intertextual relationship (e.g., support, oppose). 
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In addition, the array of five texts was chosen in consideration of the author, 

source of publication, content, length, and readability (Table 5). Text 1 was selected 

because it provided an unbiased stance of the conflicts. The second and third texts were 

similar in that the authors represented the main arguments of the issues, while the 

contents were contradictory. Text 4 and Text 5 cited reliable public reports (i.e., the UN 

report, the Levy report) to support each side. In order to ensure that all texts had similar 

lengths, I quoted only parts of the original sources. In terms of reading difficulty, the 

texts may be somewhat challenging for participants, with the exception of Text 3.  

There was a trade-off between ecological and internal validity when including the 

Internet searching option. Ecological validity increased because the searching options 

availability during reading provided opportunities to read additional texts, which may 

more closely resemble participantsô typical reading behavior.  However, this option 

resulted in a huge variation across individuals in terms of time and frequency of Internet 

searching, which was likely to influence the reading comprehension process and product. 

Hence, it may be a threat to internal validity. For example, some participants looked up 

word meanings that they were unfamiliar with, including the ñde jureò (according to 

rightful entitlement or claim) and ñcreepò (occur or develop gradually and almost 

imperceptibly). Other participants searched for more detailed accounts of the 

international conference on the Fourth Geneva Convention and the Annapolis Peace 

Conference. Some others searched for source information (e.g., the Blaze, Foundation for 

Middle East Peace). In other words, the quality and amount of information the research 

participants searched and used was related to the comprehension processes, as presented 
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by verbalized reports which in turn had an impact on comprehension performance scores 

(Figure 11).  

 

 

Figure 11. Document Model with open Internet searching space in this study 

  

The iMTC Environment 

 The iMTC (internet-embedded Multiple-Text Comprehension measurement tool) 

was developed by the researcher and his colleague (Kim & Cho, 2011) in order to collect 
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participantsô verbal report data, reading time and order, and Internet search history while 

reading multiple documents. Based on the iMTC software, research participants read the 

assigned text materials as well as searched the Internet (see Appendix C).  

 

 Figure 12a.  A basic layout of the iMTC 

 

 

 Figure 12b. Map pop-up function of the iMTC 

 

Figure 12. Basic display functions of the iMTC 
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 Figure 12a describes a display layout that the research participants see during a 

main reading task. On the left side, a text window showed a current text the participants 

were reading. On the right side, three sections were allowed to be controlled by the 

research participants. The first buttons were map buttons: a map popped up in the figure 

in front of the text window whenever the participants pushed the on button (Figure 12b). 

The second section was a document section consisting of the five texts. The participants 

freely selected and read any text without a fixed order. For example, the participants 

could go back to read previous texts if they wanted to read again at any time. 

 

 

Figure 13. An Internet display of the iMTC 

 

 Finally, a Google search button allowed the participants to seek information on 

the Internet. When a participant clicked the Internet search button, the text window 

disappeared and a normal Google homepage appeared (Figure 13).  After clicking on the 
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ñXò mark at the top right of the display, the participant could go back to the reading text 

window in Figure 12. The researcher did not allow the participants to see both the reading 

text window (Figure 12a) and the Internet display (Figure 13) simultaneously in order to 

collect the reading time of each text and Internet search separately. All information 

regarding reading time and reading order was automatically and unobtrusively recorded 

by the iMTC software.  

Main Participant Task and Instruction  

Main Participant Task 

Research showed that writing tasks influenced comprehension of multiple texts 

(Bigot & Rouet, 2007; Wiley & Voss, 1999).  For example, the argument-writing task 

resulted in students writing essays that included more transformation, integration, and 

causality than a narrative-writing task. Cerdán and Vidal-Abarca (2008) also supported 

the finding that an essay-writing task guided deep integrating processes from multiple 

documents. In order to help participants engage in deeper intertexutal processing as the 

research provided, I created an imaginary writing task prompt (writing an opinion essay) 

as a main task. The task prompt in this study was adapted from Ferguson et al. (2012) and 

revised according to the current study situation as follows: 

Imagine that a professor asked you to write a brief essay about the Israeli 

settlement in the West Bank. Your professor asked you to answer the two 

following questions in your essay: (1) Is the Israeli settlement in the West Bank 

justified? (2) What is your solution to the settlement issue? (e.g., complete or 

partial withdrawal, freezing the settlement, keeping status quo, allowing 

expanding the settlement, or other suggestions). As an initial step, you have 

searched and found five texts and two maps that you would like to take a closer 

look at. In addition, you are allowed to search for additional information through 

the Internet whenever you need. You are now going to study these texts and two 

maps, plus to search for additional information on the Internet, in order to prepare 

your essay. 
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 This prompt was an imaginary task so that the participants did not actually write 

after the main reading task. However, the researcher said that he wanted the participants 

to suppose the prompted situation as an actual reading situation as much as they could.  

Instruction  

This study required providing two types of instructions to the research 

participants. The first instruction was intended to familiarize the participants with the 

iMTC environment. The current version of the iMTC has a practice session that involves 

two options such as choosing articles and searching information via Internet. After 

participants felt comfortable in the iMTC environment, the second instruction was 

provided to practice verbal protocol.  

Next, instruction for the participants focused on verbal report protocol practice 

(Appendix D). My pilot study showed that research participants sometimes found it 

difficult to provide consistent think-aloud protocols. Therefore, as practice material for 

think-aloud, the researcher avoided texts with a familiar topic because it was likely to be 

read automatically. Rather, the researcher provided an unfamiliar text because it gave 

research participants more opportunity to verbalize their thoughts with cognitive effort.  

Instructional prompts are provided as follows: 

In this experiment, you will be asked to THINK ALOUD when you read the 

given texts, and when you search information on the Internet. I encourage you to 

spontaneously verbalize what you are thinking as you are aware of it. Although 

there are no limitations in verbalizing your thoughts, I am interested in the 

strategies you use when reading texts from different perspective, and when you 

search for more information on the Internet. Again, please do not hesitate to say 

any thoughts in your mind! You will practice thinking aloud before the actual 

experiment. If you have any question during this practice, please feel free to ask 

me.  
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 A text excerpt from Turnbaugh (1975; used in Afflerbach, 1990) was chosen as 

practice material for the verbal protocol practice session. The excerpt was a 113-word 

text that described Native American arrowheads as an archeological horizon marker. The 

rationale to choose this excerpt for the practice material was that it was largely unfamiliar 

to most readers, except for readers who have rich prior knowledge in archeology and 

anthropology (Afflerbach, 1990). Therefore, this passage helped with reporting readersô 

conscious strategy use, playing a dual role in inhibiting automatic text processing and 

providing an opportunity for easier thinking aloud.  I identified that the instruction 

session worked for participants in that they reported regularly on their thinking and felt 

comfortable with the practice. 

Measures 

The measures in this study collected six types of data: participantsô prior 

knowledge, topic-related reader belief (topic belief), reading time and order, Internet 

search, self-reflection, and strategy use. Two of the six measures were a self-report of 

open format (prior knowledge and self-reflection), one was a self-report based on the 

Likert-scale (topic belief), another was automatically collected by the iMTC (reading 

time and order), and the remaining two were performance measures during the main 

reading task (strategy use and Internet search). 

Prior Knowledge 

 The measure of prior knowledge was an open question. It asked about general 

knowledge of the Palestine-Israel conflict, a background for the issue of the Israeli 

settlement in the West Bank. The purpose of the general knowledge question was to 

understand each participantôs prior knowledge of the topic, the Palestine and Israel 

conflict. In line with Wolf and Goldmanôs (2005) prior knowledge elicitation, the 
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researcher mentioned that he was interested in the participantôs prior knowledge about 

ñPalestine-Israel conflictsò and asked each participant to recall events, facts, or opinions 

related to the conflicts.  

Topic-related Reader Belief  

 Participants were asked four topic belief questions about Palestine, Israel, and 

their causes or conflicts (see Appendix E).  Adapted from Israel-Palestine conflict studies 

(Anti-Defamation League, 2004; Maoz, Ward et al., 2004), the questions asked the topic 

belief about Israelis, Palestinians, and the conflicts between them. For example, a sample 

question of topic-related reader beliefs toward Israelis is presented as follows: 

Thinking generally about Israel, would you say that your views are very 

favorable, fairly favorable, neither favorable nor unfavorable, fairly unfavorable, 

or very unfavorable?   

 Very 

favorable 

Fairly 

favorable 

Neither 

favorable nor 

unfavorable 

Fairly 

unfavorable 

Very 

unfavorable 

For Israelis      

For State of 

Israel 

     

Å Why do you think/believe so? 

 

As seen above, the question consisted of two parts. The first part asked about the research 

participantsô topic beliefs about people (Palestinians, Israelis) and governments (Palestine 

government, State of Israel) in a 5-point Likert scale. Second, there was an open-ended 

question. The answers to the question ñWhy do you think/believe soò were audio taped 

for qualitative analysis. The Topic-related Reader Belief questions were administered two 

times (i.e., pre-reading phase and post-reading phase) in order to identify the change of 

the topic belief.  

 It was notable that I used a term, topic-related reader belief (topic belief) rather 

than attitude in this measure for the following two reasons. First, the two terms could be 
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used interchangeably so that it seemed confusing when using both terms together. For 

example, the APA Dictionary of Psychology (VandenBos 2007) defined attitude and 

belief: 

attitude. in social psychology, a relatively enduring and general evaluation of an 

object, person, group, issue, or concept on a scale ranging from negative to 

positive (p. 83). 

 

belief.  in the psychology of attitudes, an association of some characteristic or 

attributes, usually evaluative in nature, with an attitude object (e.g., this car is 

reliable) (p. 112).  

  

 In fact, several scholars distinguished the two concepts. For example, Fishbein 

and Ajzen (1975) distinguished between belief and attitude. According to their belief-

based model, attitude was a sum of a series of beliefs that had specific evaluative nature 

toward an issue, object, or person (OôKeefe, 2002). However, in the context of this study 

it was sufficient to define topic beliefs as individual participantôs set of ideas about 

Palestine, Palestinians, Israel, Israelis, and Israeli settlement in the West Bank. 

  Second, in the literacy education research field, attitude is often regarded as 

affective factors such as preference, desire, and feeling. For example, reading attitude 

was defined, ña system of feeling related to reading which causes the learner to approach 

or avoid a reading situationò (Alexander & Filler, 1976, p. 1). However, the measure in 

this study was intended to ask readersô thoughts and beliefs toward issues as well as 

affective factors.    

Belief Change 

  Two belief change questions were asked to the participants in the post-reading 

phase (Appendix F). Both questions were open-ended. The first question asked 
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participantsô self-assessment of belief change. The second question required reasons for 

the self-assessment result of the belief change. The two questions were:  

1. Did your stance on the issue of Israeli settlements in the West Bank change 

after reading the multiple documents and Internet searching?  

2. Could you please explain how this happened, based on your reading 

experience? 

 

The belief change question was administered after the topic belief questions (Likert-type 

measure) for in-depth analysis of belief change. 

Self-Reflection  

Participants were asked to reflect on their reading comprehension of this study in 

relation with preexisting attitudes and beliefs. In other words, I asked the participantsô 

perceived role of prior attitude and beliefs during comprehension of the controversial 

texts in this study. The self-reflect questions are described: 

Do you think that your prior attitudes and beliefs about a topic influenced your 

comprehension of the controversial topic in the Palestine-Israel conflict? 

   Å When you read the texts: 

   Å When you search for information on the Internet: 

   Å When you evaluate texts: 

   Å Others: 

 

 If participants answered positively, I asked how their prior belief and attitude 

influenced their reading strategies, including searching for information and text 

evaluation. This interview was semi-structured so that additional questions were used 

according to the participantsô responses (see Appendix F). For example, if a participant 

showed idiosyncratic Internet searching patterns more than others, I asked why the 

participant shows such behaviors. 
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Reading Time and Reading Order  

  Participantsô reading times were automatically recorded by the iMTC (Kim & 

Cho, 2011). Reading times were useful in revealing the participantsô individual times to 

read given that the text materials in this study had similar lengths. It was assumed that if a 

reader spent more time to read a specific text than others, the reader considered the text 

more important than other texts, revealing bias toward the specific text. Reading time 

were also used to show processing patterns of multiple texts comprehension. 

The reading sequence based on the time data was the reading order. Since there 

was no fixed order among the seven text materials (two maps and five texts), it was 

identifiable that which texts were most revisited to read in terms of reading time and 

frequency.  

Internet Search 

  Participantsô Internet searches were also recorded in the iMTC log. The iMTC 

recorded search records according to reading time. Although the iMTC did not record 

Internet search keywords directly, it recorded tracks of Google searches. For example, a 

participant in my study searched on the Internet, and the iMTC log recorded the 

participantôs Internet search:  

[Record of the Internet search in the iMTC log] 

http://www.google.com/#sclient=psy-

ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l

=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-

ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7f

f70cd83206db&biw=1362&bih=695 

 

 When clicking this internet link, it was shown that the participant used a Google 

Internet search with the search term ñIsraeli settlement water hill top.ò I collected 

participantsô Internet search data including search frequency, searched keywords, and 

http://www.google.com/#sclient=psy-ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7ff
http://www.google.com/#sclient=psy-ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7ff
http://www.google.com/#sclient=psy-ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7ff
http://www.google.com/#sclient=psy-ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7ff
http://www.google.com/#sclient=psy-ab&q=israeli+settlements+water+hill+top&oq=israeli+settlements+water+hill+top&gs_l=hp.3...2738.10456.0.10552.59.37.10.7.8.4.399.5554.11j19j6j1.37.0....0...1c.1.23.psy-ab..13.46.4299.lfG5Qq7hJuk&pbx=1&bav=on.2,or.&bvm=bv.50165853,d.dmg&fp=aa7ff
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search time. Combined with screen-captured measure (i.e., Camtasia© software), the 

Internet search measure provided in-depth data of Internet search. 

Strategy Use 

   Verbal protocol analysis was used to investigate the participantsô use of reading 

skills and strategies during reading. The quality of the verbal protocol study depended on 

the close correspondence between reported data and actual thinking process (Afferbach, 

2000; Chi, 1997; Ericsson & Simon, 1993). In other words, in the data collection phase it 

was crucial that a collected verbalized report closely reflected the actual thinking 

processes of research participants. Ericsson (2006) noted:  

The central assumption of protocol analysis is that it is possible to instruct 

subjects to verbalize their thoughts in a manner that does not alter the sequence 

and content of thoughts mediating the completion of a task and therefore should 

reflect immediately available information during thinking (p. 227). 

 

Chi (1997) suggested five important, technical aspects of collecting and analyzing 

think-aloud data: unobtrusive (or uniformly intrusive) approach of the experimenter, 

sufficient practice trials, the manner of transcription, minimal influence of the verbal 

reporting on the participantôs cognitive processes, and controlling individual difference in 

verbosity. Both Ericsson (2006) and Chi (1997) recognized the need for quality of verbal 

protocol instruction and minimal interruption of the experimenter not to change research 

participantsô cognitive processes.  Furthermore, Afflerbach (2000) showed that in order 

to gain the most from think-aloud protocols, there should be careful considerations of the 

methodology as follows: deliberate concerns of protocol environment (e.g., subjects, 

texts, and tasks), clear directions to subjectsô verbalizing (e.g., sufficient instruction, 

appropriate prompt), faithful transcription processes, selection of representative and 

typical protocol excerpts, theory-related category use, and reliable coding.  
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Following Ericsson (2006; Ericsson & Simon, 1993), Chi (1997) and Afflerbachôs 

(2000) suggestions, this study also considered data collection in the two phases: pre-

reading and post-reading phases.  

Before verbal data collection. This study provided instruction and practice 

before the actual verbal protocol phase. More specific description of the verbal protocol 

instruction were already shown in the Instruction section.  

During verbal data collection. There was a theoretical and practical tension 

among unobtrusive interruption of researcher, changes of cognitive process, and 

controlling individual difference in verbosity (Ericsson & Simon, 1993). For example, if 

a researcher interrupted frequently (e.g., ñWhatôs on your mind?ò) during reading in 

order to standardize readersô verbosity, it was likely to bias readerôs actual reading 

process. In this sense, it was important to adjust researchersô verbal interruption in a 

uniformly minimal and standardized way. One approach to this methodological dilemma 

was to insert think-aloud prompts in the text. It minimized researchersô interruption 

during reading when research participants are trained to recognize the inserted prompts. 

Two types of text embedded prompts were conducted for this purpose. First, Caldwell 

and Leslie (2010) inserted stop marks in each text at the end of every paragraph. In 

addition, they located two stop marks in a single paragraph if the paragraphôs structure fit 

to specific criteria. Second, Afflerbach (1990) inserted a think-aloud prompt (as a red 

dot) at the end of every sentence. Between the two approaches, I followed Afflerbachôs 

(1990) approach because it enabled readersô think aloud prompts in a more standardized 

way. However, I selected a black-square prompt ( Ʈ ) rather than a red dot ( Å ) in 
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Afflerbachôs study due to better display on the computer screen environment. The below 

excerpt is an example of the prompt embedded Text 1: 

From 1950 until it was occupied by Israel in the Six-Day War of 1967, the West 

Bank was governed as part of Jordan, though it was divided from the Jordanian 

population of the East Bank by the Jordan River.  Ʈ  The relationship between the 

East and West banks was uneasy, both because of Palestinian suspicions of 

the Hashemite dynasty and because of the aspirations of Palestinians in the West 

Bank for a separate state.   Ʈ  The web of relationships connecting the two halves 

of Jordan grew during this period, however, and by 1967 the West Bank 

represented about 47 percent of Jordanôs population and about 30 percent of its 

gross domestic product.   Ʈ 

 

 The total inserted prompts were controlled in order to have similar number of 

prompts. As a result, each text had 23 or 24 think-aloud prompts with similar number of 

words and reliability (Table 6). In addition, if a participant did not verbalize for more 

than 15 seconds, the researcher asked, ñWhat are you thinking about?ò Despite the effort, 

three participants did not respond think-aloud protocol as expected. Although these 

participants finished all the tasks and were compensated, they were excluded in data 

analyses.  

Table 6  

The Number of Think-aloud Prompts Embedded in Each Text 

 Text 1 Text 2 Text 3 Text 4 Text 5 

The number of prompts 

 
24 24 24 23 23 

The number of words 720 718 719 719 718 

      

Readability (grade level) 16.6 16.5 13.1 17.8 17.9 

 

An audiotape recorder and a laptop computer recorded the participantsô verbalized 

data. In the laptop computer, the screen capturing software, Camtasia Studio© (Ver. 7.0) 

was installed to record both research participantsô verbalized voice and behaviors on the 

http://www.britannica.com/EBchecked/topic/850855/Six-Day-War
http://www.britannica.com/EBchecked/topic/256544/Hashimite
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screen (e.g., mouse move). Finally, the verbal protocol data were segmented and coded 

for the analysis (Chi, 1997; Green, 1998). Total nine steps of the coding and analyzing 

data were conducted as follows: transcribing, segmenting, referring to existing coding 

schemes, developing a coding scheme, coding, calculating encoder reliability, mapping, 

identifying patterns, and interpreting patterns. More details about the analysis step were 

described in the later section, ñData analysis.ò  

Procedures 

 The overall procedure of this study consisted of three phases: pre-reading 

interview phase, main reading task phase, and post-reading interview phase (Figure 14). 

In the pre-reading interview phase, research participants participated in a short interview 

about the Palestine-Israel conflicts and Israeli settlement in the West Bank. First, prior 

knowledge question was asked to estimate the participantsô level of prior knowledge of 

the topic. Next, I asked topic-related reader belief questions in order to ascertain their 

initial belief toward the conflicts. After participants answered the Likert-scale items, they 

were interviewed about why they had such beliefs and stances. After the topic interview, 

two instructions were provided before the main reading task, as described in the previous 

section. The instruction consisted of the two practices in order to help the research 

participants feel comfortable in the iMTC environment and think-aloud protocol. 
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Figure 14. Overall procedure of this study 

Note. (a) The rectangles represent instruction sessions during the phase. (b) The circles 

represent measures that were collected during the phases   

 

In the main reading task phase, a prompt of the main task instruction appeared on 

the iMTC screen. In the main task instruction, participants were informed that this task 

assumed a situation in which they took a class on the Middle East Conflict. The imagery 

task was to write an opinion essay about the justification of or opposition toward issues 

of Israeli settlement in the West Bank. After the main task instructions, the research 

participants were asked to read the five texts with two maps, assigned by the researcher. 

The participants were also reminded that they were free to search the Internet at any time 

during the task. In addition, they were prompted at the end of every sentence with ña 

black-square prompt (Ʈ).ò This mark was supposed to prompt readersô think-aloud in a 

vivid yet unobtrusive way. However, if a participant did not verbalize after 15 seconds, 

the researcher interrupted to ask, ñWhat are you thinking about?ò Although there was no 

time limit in this phase, a total of the ñmain reading task phaseò took one to one and one 
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half hours. There was a huge variation of time in the main task phase ranging from 30 

minutes to 90 minutes.  

When the participants finished their reading and search task, they participated in 

the post-reading interview phase. In this phase, the participants were supposed to answer 

the same topic belief questions as they had in the pre-reading interview phase. In 

addition, participants were asked to answer the main task questions (e.g., ñIs the Israeli 

settlement in the West Bank justified?ò).  The main task questions were asked in order to 

check whether the participants comprehended the main task. Finally, the participants 

were asked to reflect on their reading in order to ascertain whether their initial topic 

beliefs influenced strategy use, Internet search, and evaluation of texts. The post-reading 

interview usually took less than 20 minutes.  

Data Analyses 

Overview of Data Analysis  

 Six types of data were used in this study: prior knowledge, topic-related reader 

belief, reading time and order, Internet search, self-reflection, and strategy use. In this 

section, I described how the measures were used to answer the research questions. Next, I 

described the analysis process of the six measures separately. 

 Question 1 (Do readersô beliefs change after reading multiple controversial texts 

and Internet searching?) focused on participantsô belief change, whether the topic belief 

changed after comprehension of multiple texts according to groups of different beliefs. 

Prior studies indicated that belief polarization (i.e., a phenomenon of polarizing belief 

gaps between different groups after encountering controversial information) was counted 

as evidence of bias (Lord et al., 1979; Taber & Lodge, 2006). When participants in 

previous studies read controversial texts, their beliefs moved towards more extreme 
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viewpoints as they interpreted and searched for information to fit their prior beliefs, 

resulting in reinforcement of their prior beliefs. The change in the topic belief was 

examined by comparing readersô pre-topic belief and post-topic belief measures with the 

analysis of qualitative interview results. In order to identify the overall change patterns of 

topic belief of each group, I transformed several topic belief scores into single belief 

composite scores. The identified belief composite scores were also compared with prior 

knowledge in order to probe possible relations between topic belief, belief change, and 

prior knowledge. To quantify the prior knowledge, I developed a prior knowledge 

classification table.  

 Question 2 (Do readers with strong beliefs exhibit different reading patterns such 

as reading time and order from those with weak or neutral beliefs?) investigated how 

three different groupsô topic beliefs were related to reading patterns (e.g., reading time, 

reading order, and Internet search). The three reading patterns were considered indicators 

of bias during reading. First, reading time difference across groups could reveal readersô 

bias in reading. According to the biased assimilation literature (Edwards & Smith, 1996), 

readers with strong topic beliefs spent more time to read belief-inconsistent texts than 

belief-consistent texts. Therefore, I examined whether time differences existed across 

groups. Second, differences in participantsô reading order could be regarded readersô bias. 

When participants visited, or revisited specific texts (e.g., belief-consistent texts) than 

other texts, it could be evidence that participants focused on the specific texts in a biased 

manner. Third, participantsô Internet search patterns were examined in order to 

understand readersô biased search processing. Research on selective exposure 

(information seeking-bias) indicated that participants tended to search for information 



  

  

113 

that fit with their preexisting opinions and belief, therefore maintained their belief 

(Fischer et al., 2005). For that reason, I explored the possible relationship between 

participantsô topic belief and Internet search patterns.  

 Question 3 (How do individual differences in topic-related reader belief influence 

reading strategy use?) was a main focus of this study, seeking to describe the relationship 

between topic beliefs and strategy use patterns during comprehension. The strategic 

patterns were analyzed in terms of strategy use including types and frequency of strategy 

use in relation to texts to read. In order to identify strategy use, I transcribed verbal 

reports of the participants and developed coding schemes based on both the transcribed 

reports and existing literature of coding strategies. Quantitative and qualitative analyses 

of the encoded verbal data allowed me to compare the verbal data and topic beliefs. This 

was a different approach to identify reader bias, beyond the traditional time measure and 

Internet search (Question 2). After analyzing of the all data, I sought the overall 

relationship in all of the variables collected (prior knowledge, topic belief, belief change, 

reading time, encoded verbal data as strategy use).  

 Fifteen participants took part in this study. For parsimonious description of data, I 

assigned individual codes to each participant with group initial letters and numbers. In 

terms of the group initial letters I assigned óIô as the pro-Israel group, óPô as the pro-

Palestine group, and óNô as the neutral group. In addition, I assigned a number between 1 

and 5 to each participant for identification. Based on the rule, I assigned total 15 

participants as I1, I2, é, I5 (pro-Israel group), P1, P2, é,  P5 (pro-Palestine group), and 

N1, N2, é , N5 (neutral group) (Table 7).  
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Table 7  

Individual Codes and Pseudonyms 

Group 
Pro-Israel 

Group  

Pro-Palestine  

Group  

Neutral  

Group  

Individual code 

(pseudonym)  

I1 (Jacob) 

I2 (Sophia) 

I3 (Mason) 

I4 (William) 

I5 (Isabella) 

P1 (Jayden) 

P2 (Abigail) 

P3 (Olivia) 

P4 (Jackson) 

P5 (Michael) 

N1 (Ava) 

N2 (Emily) 

N3 (Ethan) 

N4 (Daniel) 

N5 (Elizabeth) 

 

Developing Prior Knowledge Classification and Assessment 

  In order to determine prior knowledge level of the participants, I developed a 

classification of prior knowledge that determined each participantôs prior knowledge 

level. During the development process of the classification, I referred to both literature of 

prior knowledge and actual data. For example, Alexander (2003) in the Model of Domain 

Learning (MDL) discussed that one distinguishable point between an initial stage of 

domain learning (Acclimation) and a next stage (Competence) was learnerôs knowledge 

structure. Learners with a low level showed fragmented and limited knowledge, while 

more advanced learners possessed coherent, principled knowledge. Taboada and Guthrie 

(2006) viewed that readers with high prior knowledge presented several major concepts 

with subordinate facts, while readers with low prior knowledge states only fragmented 

facts. Both Alexander (2003) and Taboada and Guthrie (2006) showed that knowledge 

level could be determined by knowledge structure that was organized. When I examined 

each participantôs self-report on their knowledge of the Palestine-Israel conflict, I also 

found that participantsô expression of knowledge about the conflicts were diverse, and 

was fitted to the previous literature of prior knowledge. Based on both theoretical 
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discussions (Alexander, 2003; Taboada & Guthrie, 2006) and participantsô recall of the 

conflicts, I developed a classification table of participantsô prior knowledge (Table 8).   

Table 8  

Classification of Participantsô Prior Knowledge 

Knowledge 

Level 
Description and Example 

Level 1. 

Limited and 

fragmented 

knowledge 

Å Participants do not know or have very limited knowledge related to Israel 

and Palestine conflicts.  

Å Example: Oh do I just sayéum yeah I know very little except that there 

was a conflict over like a land and stuff. Like itôs, itôs very basic, I just 

know that there is an issue. 

 

Level 2. 

General 

concepts with a 

few details 

Å Participants understand general concepts about the Israel Palestine 

conflicts (e.g., territorial conflict between Palestinians and Israelis) with 

some knowledge of dates, events, and parties (e.g., two state solutions, 

Six Day War, land issues in West Bank and Gaza).  

 Å Example: Oh okay well, I mean, I know generally whatôs going on I donôt 

know about the specifics... From my knowledge, the Palestinians were on 

the land first and the Israelis came and kind of seized the land and, um, 

ever since then they put them into, they put the Palestinians, onto this sort 

of smaller piece of land like the Gaza Strip and I think thereôs another 

part; um thatôs about it. 

 

Level 3. 

Elaborated 

concepts with 

ample details   

Å Participants understand historical precedents, causes, processes and 

solutions of the conflicts with detailed knowledge of dates, events, and 

parties (e.g.,  Two state solutions, Intifada, Hamas, Six Day War,  Yom 

Kippur War, land issues in West Bank and Gaza). 

Å Example: Okay, so essentially I guess Iôll pick as the beginning: the 

geographic part of Palestine was first referred to as ñPalestineò during 

the Greek-Roman Empire. It was a province and that name continued in 

the geographic area throughout the Turkish and Ottoman Empire for over 

six hundred years. It was around the 1800s when the relevant form of 

Zionism among the Jewish communities of Europe have started to develop 

an ideology that was based on some kind of liberation ideology mixed 

with forms of Zionism to find an independent homeland of Jews. Wasnôt 

necessarily state nationalism as I understood today. So, it began a form of 

settler colonialism that had chosen Palestine as a colony and other places 

would have been as well, like the Zion said, considered going to Uganda 

and I think other locations as well. The reason why I said the relevant 

sign of colonialism is because that a form of the Jews who wanted to go 

back to the homeland in the 1860s and a little before then... 

 

 

 Participants with a low knowledge level showed limited and fragmented 

knowledge. Some participants in this level showed that they only knew about the 
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characteristic of the Palestine-Israel conflicts (e.g., ñIt was the Muslims and Jewish 

people fighting over the, I guess, the Holy Ground, the area, this one area that they 

thought wasðwell they both thought that it was.ò). Another participant even stated 

incorrect information about the conflict (e.g., ñI believe there is ongoing war for quite 

some time about, I guess, land. I think maybe between the Sunnis and Shiites and thatôs 

all I know.ò Underline was added: Both Sunnis and Shiites are Islamic sects.). Although 

some participants recalled accurate information, they listed only a few fragmented facts 

and events. Most neutral participants belonged to this level, whereas there was no 

participants on this level in the pro-Israel and pro-Palestine groups. 

The second prior knowledge level included general concepts with a few details.  

In this level, participants knew general characteristics about the Palestinian-Israeli 

conflict and recalled several relevant facts and events. In other words, participants in this 

level generally described the conflict as prolonged religious and territorial clashes in the 

Middle East. For example, a participant in the pro-Israel group showed this general 

concept about the conflicts (ñI know a bit about the history about the significance of the 

land to the Jewish people but also the significance of the land to the Christians and 

Muslims as well and a little bit of knowledge about how the Palestinians were treated, 

and that they were like taken away their land and theyôre kind of fighting over who 

deserves the land.ò). Participants in this level sometimes provided subordinate facts and 

events about the conflicts. However, their supported information was relative small, when 

compared to high-knowledge readers. In addition, the provided subordinate facts and 

events were not clearly organized.  For example, a pro-Israel participant simply attached 

several facts and events in order to describe the conflicts (ñIt started in 1948 with the 
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independence war; thereôs been what, four or five wars since then. I think theyôre part of 

the Israeli-Palestinian conflict.ò).  

 Finally, participants with the highest level of prior knowledge revealed 

elaborated concepts with ample details. At this knowledge level, participants not only 

provided historical precursors, but stated complex causes and processes of conflicts, and 

current issues in relation to religious, territorial, and historical perspectives. The 

knowledge was provided in an organized and coherent manner. For example, a pro-

Palestine participant described the conflict in the context of international conflicts and 

treaties in the Middle East. The participant described the conflict in relation with the 

United Nations partition plan, Great Britain, Arab countries (e.g., Syria, Lebanon, Jordan, 

Egypt) and international wars (e.g., 1967 war, Yom Kippur War in 1973), and treaties 

(e.g., Jordan and Israel treaties). In addition, he described the current unresolved issues 

(ñSo the current only countries that have controversy is Syria and Lebanon, and of course 

the Palestinian territories in West Bank and Gaza.ò). In this way, participants in this level 

provided detailed knowledge of dates, events, and parties that related the characteristics 

of the Palestine and Israel conflicts. Some of participants in the pro-Israel and pro-

Palestine group conveyed this level of knowledge. No participants in the neutral group 

reached the highest level.  

Based on the prior knowledge classification, I assigned 3 points as high 

knowledge, 2 points as middle knowledge, and 1 point as low knowledge. As a result, the 

participantsô prior knowledge distribution in the three groups is presented in Table 9. 
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Table 9  

Participantsô Prior Knowledge Distribution in the Three Groups  

 
 

Pro-Israel Group 
Pro-Palestine 

Group 
Neutral Group 

Knowledge 

Assessmenta 
   

      High knowledge  I3, I4 P1, P5  

      Medium knowledge I1, I2, I5 P2, P3, P4 N3 

      Low knowledge   N1, N2, N4, N5 

    

Group Mean (SD)b 2.4 (0.55) 2.4 (0.55) 1.25 (0.45) 
 

Note. a. I1, I2, é, I5,  indicated members of  the pro-Israel group, P1, P2, é,  P5 indicated 

members of the pro-Palestine group, and N1, N2, é , N5 indicated members of the neutral group. 

b. High knowledge was assigned 3 points, middle knowledge 2 points, and low knowledge 1 

point 

 

 In sum, participants in the pro-Israel and pro-Palestine groups had higher prior 

knowledge levels than the neutral group students. Both groups consisted of two high 

knowledge participants, three medium, and no low level participants. However, the 

neutral group included all low knowledge level participants, except for one middle 

knowledge participant.   

 Inter-rater reliability of prior knowledge was established by recruiting a literacy 

professor who did not know about this study. He was instructed about the prior 

knowledge classification that described three levels of prior knowledge. After discussing 

three samples from the actual student interview data (i.e., P1: high prior knowledge, P3: 

medium prior knowledge, N1: low prior knowledge), he assessed the remaining 12 

participantsô prior knowledge interview data. There was agreement on 8 out of a 12 

participant prior knowledge level, yielding 0.742 Cohenôs weighted kappa reliability 

coefficient (ə = 0.742). Inconsistencies between the researcher and the professor were 

resolved through discussion.  
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Transforming the Topic-related Reader Belief Responses into Composite Scores 

 The topic-related reader belief questions focused on participantsô beliefs about 

Palestine and Israel in relation to the conflicts. For example: 

Thinking generally about Palestine, would you say that your views are very 

favorable, fairly favorable, neither favorable nor unfavorable, fairly unfavorable, 

or very unfavorable?   

 Very 

favorable 

Fairly 

favorable 

Neither 

favorable 

nor 

unfavorable 

Fairly 

unfavorable 

Very 

unfavorable 

Palestinian      

Palestine 

Government 

     

Å Why do you think/believe so? 

 

 The response items were composed of the 5-Point Likert scale and participantsô 

responses were one of the five selection points: very favorable, fairly favorable, neither 

favorable nor unfavorable, fairly unfavorable, and very unfavorable. In order to compare 

participantsô topic belief ratings, I assigned numerical values from 5 (very favorable) to 1 

(very unfavorable). Second, the sample questions asked about topic belief about 

Palestinian people and Palestine government. Identically formatted questions were also 

asked about the Israeli people and governments. Therefore, the belief questions focused 

on four types of topic beliefs: Israeli people, Israel government, Palestinian people, and 

Palestine government. In order to identify belief change, the same topic beliefs were 

measured twice, once in the pre-reading and once in the post-reading phases. .  

 As the diverse question items focused on varied aspects of topic belief, many 

belief responses were produced from participants. For example, one participant answered 

total of 8 responses to the belief questions (i.e., beliefs of Israelis, Israel government, 

Palestinians, Palestine government at both pre-reading and post-reading phases). 
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Therefore, it was difficult to interpret the overall patterns of belief stance and belief 

change together. For that reason, I developed belief composite scores that represented 

overall topic belief. I constructed the belief composite score based on the following 

assumption: Participantsô responses in the Likert-scale were assumed to be on an 

interval scale, and the intervals between responses were presumed as the same amount. 

For example, an interval between ñvery favorableò and ñfairly favorableò was regarded 

the same interval between ñvery unfavorableò and ñfairly unfavorable.ò Since the 

assumption of a Likert-scale (rank scale) as an interval scale is controversial (Jamieson, 

2004; Norman, 2010), the analysis of composite scores demanded caution.  

 Under the assumption of the interval scale, the basic arithmetic operation was 

possible. To encapsulate the data, I contrived a rule that transformed the data set as single 

points. As belief difference estimate, I defined ñdò as difference between belief toward 

Israel and belief toward Palestine in the following two ways:  

d(gov) = Belief toward Israel Government ï Belief toward Palestine Government 

d(peo) =  Belief toward Israeli ï Belief toward Palestinians 

 

 For example, suppose that ñParticipant Aò answered the topic belief questions 

below: 

  Pre-reading Belief   Post-reading Belief  
             

 

#1  

(ISA 

people) 

#2 

(ISA 

Gov.) 

#3 

(PSE 

people) 

#4 

(PSE 

Gov.) 

#5 

(ISA 

people) 

#6 

(ISA 

Gov.) 

#7 

(PSE 

people) 

#8 

(PSE 

Gov.) 

Participant 

Aôs 

Response 

Very 

favorable 

Very 

favorable 

Fairly 

favorable 

Very un-

favorable 

Fairly 

favorable 

Fairly 

favorable 

Fairly 

favorable 

Neither 

favorable 

nor un-

favorable 

Score 5 5 4 1 4 4 4 3 

Note. ñISAò designates Israel and ñPSEò designate Palestine. ñGov.ò designate government.  
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In this case, in the pre-reading phase, ñParticipant Aò favored Israeli (very favorable) 

over Palestine (fairly favorable) slightly, whereas the participant favored the Israeli 

government (very favorable) much more over the government of Palestine (very 

unfavorable). This interpretation was also represented in the belief difference (d-score), 

as d(peo) = 5 - 4= 1; d(gov) = 5 ï 1 = 4, where the large, positive d-score indicated  the 

strong, positive belief of Israel and weak, positive belief  d-score as little difference. 

When d-scores showed negativity, it meant that a participant favored Palestine over 

Israel. The same approach was applicable to the post-reading phase, as d(peo) =  4 - 4 = 

0; d(gov) = 4 ï 3 = 1.  

 Numerical conversion of the raw scores into the belief difference scores (d-

scores) was advantageous because it was used to show patterns of change of topic belief. 

One way to identity such patterns is to visually represent the d-scores. I put d(peo) on the 

x-axis and d(gov) on the y-axis of the Cartesian coordinate (Figure 15).  

 

Figure 15. Belief difference scores represented on a Cartesian coordinate  



  

  

122 

 The Cartesian coordinate of this result required three basic understandings. First, 

the belief origin (0, 0) meant that a participant at this point had neutral beliefs toward 

both Palestine and Israel (i.e., d(peo) = 0; d(gov)=0). Participants at this point showed 

(dis)favor towards both groups at the same degrees of belief. Conversely, participants 

might feel neutral belief toward both parties. In fact, four of five participants in the 

neutral participants belonged to this origin in the pre-reading phase. Secondly, as 

participantsô positions moved far away from the belief origin (e.g., participant Bôs 

movement from pre-reading to post-reading phase), participantsô beliefs increased. On 

the other hand, participantsô positions moved close to the belief origin (e.g., participant 

Aôs movement from pre-reading to post-reading phases), participantsô belief decreased. 

Thirdly, positive belief difference (d-scores) indicated that participants had positive 

beliefs toward Israel, while negative d-scores showed positive beliefs toward Palestine 

(and negative belief toward Israel). Generally, Quadrant I (top right) usually represented 

the pro-Israel groupôs beliefs and Quadrant III represented pro-Palestine beliefs.   

 In Figure 15, two imaginary participantsô belief distance (d-scores) were 

presented. Based on the Figure 15, it was estimated that Participant A had pro-Israel 

beliefs and Participant B had pro-Palestine beliefs. After reading, Participant Aôs belief 

position moved toward the belief origin, which implied that Participant Aôs belief 

decreased. On the other hand, Participant Bôs belief position moved far away from the 

belief origin after reading. Therefore, Participantsô pro-Palestine belief was strengthened 

by reading. The next question was how we calculate the magnitude of the belief change. 

 The visualization of the belief difference scores (Figure 15) did not represent the 

exact amount of the change in belief, although it was useful to present data. Therefore, I 



  

  

123 

contrived belief distance (bD) score based on the d-scores. The belief distance (bD) score 

was defined as distance between the origin (0, 0) and a participantôs position in the 

coordinate {d(peo), d(gov)}. In other words, the equation was calculated using a simple 

mathematical distance formula: 

  Belief distance (bD)  

ὼ  ὼ ώ  ώ  Ὠ ὴὩέ π Ὠ Ὣέὺ  π  =  

 Ὠ ὴὩέ Ὠ Ὣέὺ   

  where (x1, y1) and (x2 and y2) are any two points in a Cartesian coordinate  

 

  The belief distance (bD) score was less intuitive for determining belief magnitude. 

However, when comparing bD-scores between pre-reading and post-reading, the change 

in belief distance could be intuitively estimated. I defined change of belief distance 

(ȹbD),as ñbD(post) ï bD(pre)ò.  In the above example (Figure 15), the Participant Aôs 

ȹbD was -3.12 and Participant Bôs ȹbD was 2.19. This result indicated two findings: (a) 

Participant Aôs belief decreased and Participant Bôs belief increased after reading, and (b) 

the magnitude of change in Participant Aôs belief was greater than the change in 

Participantôs B (i.e., |-3.12| > |2.19|). In this sense, the change of belief distance (ȹbD) 

scores is an indicator of belief change. 

 In sum, under the assumption of the Likert scale as the interval scale, I developed 

three composite scores: belief difference (d-score), belief distance (bD-score), and change 

of belief distance (ȹbD-score). As single scores, the change of belief distance scores was 

a proxy composite score that contained participantsô belief changes from pre-reading to 

post-reading.  
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Analyses of the Reading Time, Reading Order, and Internet Search  

 An overview of the iMTC log. I developed the iMTC tool for my dissertation to 

automatically record time data in a time log. Figure 16 presents a basic layout of the 

iMTC log.  

 

Figure 16. An overview of the iMTC time log with subcomponents: action, time, 

duration, and description 
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The iMTC log provided Action, Time, Duration, and Description. The action column in 

iMTC recorded participantsô start and end task, reading maps (beginning and end), 

reading documents (beginning and end), and Internet search log. The time column 

recorded actual time following the participantsô actions. The duration was built in order 

to calculate the time duration of the action (minutes and seconds). The iMTC was 

programmed to calculate the duration data based on the time column data. Lastly, the 

description column provided detailed explanations about the actions. For example, when 

the action was Browse the Webpage, the description column showed the exact Website 

(e.g., Wikipedia) address. Based on the iMTC data, I analyzed the time (duration), 

reading order, and Internet search.  

 Analysis of reading time. Reading time per each text, map and Internet time 

were drawn from the duration column. Since the duration column recorded by minutes 

and seconds, I converted it into minute units for convenience. For example, in Figure 16 

reading time of Text 1 was calculated: (a) I converted time unit of minute and second into 

minute unit (i.e., 6:02 [6 minutes and 2 seconds] and 16:40 [16 minutes and 40 seconds] 

were converted 6.03 and 16.67 minutes, respectively), and (b) I calculate the minute 

difference (16.67 ï 6.03 = 10.63 minutes). The unit conversion was used in order to 

calculate time easily. All time calculation was conducted using Microsoft Excel® 2013.  

 Analysis of reading order. Based on the calculated time data, reading order was 

represented in a reading order graph to understand participantsô reading sequences. The 

basic idea behind the reading order graph was suggested in Britt, Rouet, and Perfetti 

(1996) in order to see how readers selected and read multiple texts in hypertext or 

document format. As conducted in reading multiple texts with open Internet space, I 
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believe that it was important to survey differences of participantsô reading order patterns 

across belief groups.  

The reading order graph consisted of two components. The vertical line 

represented current text to be read at a given time, and the horizontal line represented 

actual time (i.e., a cell meant one minute). From the previously calculated reading time 

data, I marked a dot for every one minute in order to vividly convey reading time patterns 

of the participants. Time data between minutes were rounded to one decimal place (e.g., 

5.3 minutes to 5 minutes by rounding) in order to clearly represent data. Figure 17 

presents a sample of the reading order graph.   

 

Figure 17. A sample of the reading order graph 

 

In this example, a participant read each text one by one in a linear manner. The 

participant spent more time to read Text 1 and Text 2 than other texts. An internet search 

was conducted between Text 3 and Text 4, and while reading Text 5. In this way, I 

examined participantsô reading order across individuals and groups in order to find group 

variation and individual difference of reading order patterns.  

 Analysis of Internet search. Internet search was analyzed in terms of Internet 

search time, search frequency, and searched keywords, and search purpose. Internet 

search time was calculated from the iMTC time log, as in the same way of the previous 
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reading time section. In order to know the patterns of how individual participants spent 

Internet searching, proportion of Internet searches was calculated by measuring a ratio of 

the Internet search time to total reading time: 

Proportion of Internet search =  

where tInternet is total amount of time of Internet searching and reading, 

 tTexts is total amount of time of the given five texts. 

 

In addition to Internet search time, both frequency of Internet search and contents of 

searched keywords were analyzed. The iMTC time log provided Internet search tracking 

so that the frequency of Internet searches was easily available.  

 In the analyses of participantsô Internet searches, participantsô verbal protocol and 

screen-captured data from the Camtasia©  data were also used. The verbal data were 

useful not only to determine searched words, but also to understand why these words 

were searched.  

 First, I classified three types of search terms: word meaning, concept, and source. 

When participants used the Internet to search for ordinary dictionary definitions of words, 

I categorized the search type as word meaning. For example, ñannexedò, ñmoratoriumò, 

and ñde jureò belonged to this category. However, when search terms were related to 

higher levels of historical and political concepts beyond dictionary definitions, they were 

classified as concepts.  There were several concepts in search terms such as ñthe road 

map peace plan,ò ñRome Statue,ò and ñbelligerent occupation.ò Finally, participants 

sometimes searched for source information of texts, or sources described in texts. In this 

case, I categorized the search type as source. The search term ñThe Blaze newspaperò (a 

source of Text 4) was representative of this category.   

tInternet

tTotal

=
tInternet

tTexts + tInternet
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Second, I categorized the participantsô search purpose in two types: Information 

need and Justification of belief. The first category, information need, was usually 

participantsô main purpose for Internet search. Participants used the Google search engine 

in the iMTC environment in order to know word meanings (e.g., de jure), location of 

countries (e.g., Jordan), and international treaties (e.g., Rome statue) that related to the 

conflict issues. In addition, participants searched on the Internet in order to source 

information. For example, a participant wanted to know about the Blaze (online 

newspaper) website:  

I want to see what ñThe Blazeò is. [Typed óthe blaze.comô on the google search 

engine]. So theblaze.com is supported by Glenn Beck. Heôs a FOX news anchor: 

particularly conservative American television radio hosté Letôs see what else is 

in the Blazeé Basically you can say, itôs an opinion website, itôs very into Glenn 

Beck who is very conservative and is featured on FOX newséLetôs go back to 

the article. 

 

In this case, I categorized the search purpose as information need. The second category, 

justification of beliefs, was coded when participants used Internet to support preexisting 

topic beliefs. There were two types of justification of beliefs. Participants used the 

Internet in order to search for confirming evidence for their topic beliefs. In other cases, 

participants searched for refuting information of counterevidence against their topic 

beliefs. 

 In sum, Internet search data were analyzed: Internet search time, frequency, 

searched words and types, and search purpose. Combined with reading time and order 

data, the Internet data provided an overview of multiple-text processing patterns across 

different groups of beliefs.  
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Coding and Analyzing Verbal Data 

 There are several guides to help researchers transcribe and analyze verbal report 

data (Afflerbach, 2000; Afflerbach & Johnston, 1984; Ericsson & Simon, 1993; Chi, 

1997; Green, 1998). For example, Green (1998) proposed six procedures for coding and 

analysis: transcribing verbal data, developing an encoding scheme, segmenting protocols, 

encoding protocols, calculating reliability, and analyzing data. In a similar vein, Chi 

(1997) proposed eight functional steps:  

1. Reducing or sampling the protocols.  

2. Segmenting the reduced or sampled protocols (sometimes optional).  

3. Developing or choosing a coding scheme or formalism.  

4. Operationalizing evidence in the coded protocols that constitutes a mapping to 

some chosen formalism.  

5. Depicting the mapped formalism (optional).  

6. Seeking pattern(s) in the mapped formalism.  

7. Interpreting the pattern(s).  

8. Repeating the whole process, perhaps coding at a different grain size (optional) 

(p. 283). 

  

 The two procedures overlapped in several ways. For example, both Green (1998) 

and Chi (1997) mentioned segmenting, coding, and analyzing (seeking patterns and 

interpreting them). Based on both works, I also added one procedure, referring to existing 

schemes from other studies as the Choôs study (2011). I include this deductive step 

because it helped construct a coding scheme from theoretical grounds. Combined with 

inductive steps of code development, the inductive-deductive approach was likely to 

develop a more solid and comprehensive coding scheme. As a result, I reorganized nine 

steps for coding and analyzing data as follows: transcribing, segmenting, referring to 

existing coding schemes, developing a coding scheme, coding, calculating encoder 

reliability, mapping, identifying patterns, and interpreting patterns (Figure 18). 
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Figure 18. A procedure of coding and analyzing verbal data 

Note: (a) The rectangle designates each of the nine steps the researcher conducts. (b) The circle 

designates a form of data that is transcribed, coded, and structured. (c) Lined arrows are the main 

steps during the study. (d) Dotted arrows are secondary steps or feedback.  

 

Transcribing.  All of the verbalized data (digitally recorded by the Camtasia© ) 

were recorded and transcribed. There were fifteen participants in this study and the result 

of verbal transcription was a total of 45,957 words, with an average of 3, 064 words per 
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participant): the pro-Israel, pro-Palestine, and neutral groups verbalizations were, on 

average, 3685, 3001, and 2505 words, respectively (Table 10). 

 

Table 10  

The Number of Spoken Words Produced and Transcribed  

 Total Spoken Words Average Spoken Words 

Pro-Israel Group 18,428 3,685 

Pro-Palestine Group 15,006 3,001 

Neutral Group 12,523 2,504 

Total 45, 957 3,604 

 

Segmenting. After transcribing the verbal protocols, the next step was to 

determine to the unit of analysis of verbal report data. Such unit of analysis was called a 

segment. Segments were varied from morphemes or a paragraph according to the purpose 

of the research. According to Chi (1997), there was ña trade-off sometimes between 

amount of information and the grain size of segmentò (p. 286). If a segment was too 

small, the information an analysis drives is redundant. If too coarse, the later analysis is 

less informative.  

In this study, I chose the unit of the analysis as the verbal comments that 

corresponded to the target sentence(s) of each think-aloud prompt mark. I chose this 

approach for two reasons. First, many participants produced verbal comments according 

to the think-aloud prompt marks, which in turn produced a natural divide that segmented 

the verbal protocol reports (Figure 19).  
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Figure 19. Correspondences of the verbal comments to the target sentences 

Note. The black square mark was a think-aloud prompt to participants.  

 

Second, it was useful to compare participantsô verbal comments, when I 

segmented the verbal description according to the think-aloud prompts, which were 

inserted prior to data collection. The think-aloud prompts were inserted at the end of one 

or two sentences so that each text had 23 or 24 think-aloud prompts. Comparing the 

verbal reports across the participants (or groups) enabled me to identify biased processing 

in comprehension. For example, by comparing a participantôs think-aloud comment (the 

first prompt of Text 1) in the Figure 19 with another participantôs comment, I was able to 

identify participantsô similar or different strategy uses.  

 Referencing to Existing Coding Schemes.  I selected and reviewed four existing 

coding schemes (Goldman et al., 2012; Kendeou, Muis, & Fulton, 2011; Pressley & 
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Afflerbach, 1995; van den Broek et al., 2011). Among the four coding schemes, the three 

coding schemes (Goldman et al., 2012; Kendeou et al. 2011; van den Broek et al., 2011) 

had similar categories (e.g., repetition, self-explanation, prediction), while Pressley and 

Afflerbachôs (1995) coding system was more distinctive. Therefore I compared one of 

Goldman et al.ôs (2012) three coding schemes with Pressley and Afflerbachôs (1995) 

scheme as a basis for coding development for this study (Table 11).    

Table 11  

Existing Coding Schemes of Verbal Protocol Studies in Reading  

Goldman et al. (2012)  
Pressley & Afflerbach, 1995 

(also Afflerbach & Cho, 2009) 

   

Irrelevant association (association of segment 

that bear little relevance) 

 

 

 Non-Strategic Verbal Comments 
Surface connection (vague reference to 

previous read info) 

 

 

Repetition/paraphrase (repetition/paraphrase 

without adding additional information) 

 

 

 

  

 
 

Identifying and learning important 

information  (meaning identification, meaning 

construction, and coding of text meaning) 

Å Identifying important information in text 

Å Conscious inference-making 

Å Integrating different parts of text 

Å Interpreting 

Self-explanation (elaboration, interpretation, or 

reasoning with focal segment; brings new 

information, including relating it to prior 

knowledge or information in other segments) 

 

 

Prediction (statement about what to expect to 

find out next) 

 

   

   

Information/source evaluation (judgment 

about sources: relevance of content, consistency 

with other information, author, credibility etc.) 

 Evaluation (Consistent evaluative mindsets; 

evaluations of style and content of text) 

Monitoring (confirming comprehension or 

lack of comprehension, or awareness of prior 

knowledge) 

 Monitoring (Perceptions of text characteristics, 

text processing, recognizing problems; 

monitoring and stimulation of cognitive 

processing due to text demands including 

difficulties at the word, phrase levels and 

beyond) 

 

Navigation (movement within/across pages, 

including intentions about where to go next, or 

looking for, and reasons for leaving during 

reading) 

 Realizing and constructing potential text to 

read (or information need and search for 

additional information, Rouet & Britt, 2011) 
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 Table 11 shows that how the two coding schemes were comparable. The two 

coding schemes agreed that they had similar codes of evaluation (information/source 

evaluation; evaluation), monitoring, and information search (navigation; realizing and 

constructing potential texts to read).  However, they were different in conceptualization 

of strategy boundary. For example, Goldman et al. (2012) included irrelevant association 

as verbal code, whereas Pressley and Afflerbach (1995) excluded it in their strategy 

category. In this study, I agreed with more Pressley and Afflerbach because the study 

focused on participantsô strategy use during reading. At this stage, I considered four 

tentative categories as a basis: considering text content (e.g., paraphrase, elaboration, 

inference), monitoring, evaluation, and information search and need. 

 Coding and developing a coding scheme.  In a qualitative study, codes were 

defined as ñtags or labels for assigning units of meaning to the descriptive or inferential 

information compiled during a studyò (Miles & Huberman, 1994, p. 56). Coding in 

verbal protocol was an analytic process of assigning meaning to each segment (Chi, 

1997). In order to encode the segmented data, I randomly selected two participant 

samples and encoded the samples by using the constant-comparison method (Glaser & 

Strauss, 1967). As described in Figure 18, developing a coding scheme and coding were 

simultaneously occurring process. While I referred the previous existing coding schemes 

(Goldman et al., 2012; Pressley & Afflerbach, 1995), I continually examined both codes 

and coding schemes until no undefined codes appeared in the samples. In other words, I 

checked and rechecked whether the coding scheme explained all of the segment data of 

the samples. Finally, I developed a verbal coding scheme for this study (Table 12).  
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Table 12  

Verbal Coding Scheme for This Study 

 

Code Name Detail 

C Considering 

text content 

This category describes readerôs considering text content based on 

readerôs prior knowledge or previously read information. It includes 

paraphrase, elaboration/inference, and summarization. 

Å Paraphrase (or recognition of new information) 

Å Elaboration/inference 

Å Restating/summarizing about whole text 

 

AR Acceptance 

and 

resistance 

This category describes readerôs acceptance of or resistance to text 

content based on readerôs belief and/or prior knowledge. It includes 

acceptance and resistance. 

Å Acceptance 

Å Resistance 

 

M Monitoring This category describes readerôs metacognitive strategy use including 

monitoring the self, goal, and task, detection of comprehension 

difficulties, fixing difficulties or confirmation of comprehension 

Å Monitoring the self, goal, and task 

Å Detection of comprehension difficulty 

Å Fix of comprehension difficulty [self-correct] 

 

E Evaluation This category describes readerôs evaluation of text, focused on source 

information, bias prediction/detection, evaluation of author, evaluation 

of text, and comparing sources for evaluation 

Å Sourcing 

Å Bias prediction/detection 

Å Evaluation of author and text quality 

Å Comparing sources for evaluation 

 

IS Information 

need and 

search 

This category describes readerôs statement of information need and 

Internet search 

Å Information need 

Å Internet search 

 

NI Not 

inferable 

Due to lack of available information and other reason, these codes are 

considered as ñnot inferableò in order to determine strategy category. 

 

NA No answer readers skipped to think aloud in a given segment 

 

 

 With an exception of a few cases (e.g., NI: not inferable), all of the verbal reports were 

coded into the five types of strategic processing codes (i.e., C, AR, M, E, IS). 
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 Calculating inter-rater reliability . In order to ensure consistency of the 

encoding process, I followed Choôs (2012) three-step of establishment of inter-rater 

reliability. As a first step, I collaborated with an expert literacy professor for the 

development and revision of the coding schemes. In a series of discussion meetings, 

some of the vague categorization and definitions were clarified. Second, samples of 

participantsô verbal reports of strategy use were examined and discussed in relation to the   

validity of the coded examples.  

 Finally, the inter-rater reliability of the resulting five coding schemes (i.e., C: 

considering text content, AR: acceptance and resistance, M: monitoring, E: evaluation, 

IS: information need and search) were established by sub-samples of two participantôs 

strategy use. One pro-Israel participantôs (I3) and one pro-Palestine participantôs (P4) 

samples were selected to check inter-rater reliability. Total 39 strategy samples were 

tested: Nineteen samples were selected from I3 and twenty samples were from P4. As a 

result, there was agreement on 33 out of a 39 participant strategy use (percent agreement 

= 84.6%), yielding 0.593 Cohenôs unweight kappa reliability coefficient (ə = 0.593).  

According to Landis and Kochôs (1977) guideline for interpretation of kappa coefficient, 

kappa of 0.593 was ñmoderateò agreement between two raters (Gwet, 2010). 

Inconsistencies between the researcher and the professor were resolved through 

discussion. Except for the discussed samples, I coded all other remaining verbal reports. 

 Mapping, identifying patterns, and interpreting patterns. Each segment of 

verbal data was mapped into a matrix that included codes and transcribed verbal 

protocols. For example, Cho (2012) constructed an Internet Reading Strategy Matrix 

containing time, verbal protocols, and assigned codes with interpretation. In a similar 
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way, I constructed strategy use matrix consisted of text, time, target sentence(s) 

corresponded to think-aloud prompt marks, transcribed verbal data, verbal codes, and 

notes (Figure 20).  

 

 

 

 

 

 

 

Figure 20. An example of strategy use matrix 

  

Target sentence(s) 
corresponded to think-
aloud prompt marks ( Ʈ ) 

Beginning time for verbal 
report  

Text code (e.g., T3: Text 
3, I/S: Internet search)  

Verbal reports corresponded 
to target sentences 

Verbal codes (i.e., C, 
AR, M, E, IS)  

Note for sub-codes  
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 During the mapping phase, I also sought patterns and their meanings from the 

mapped matrix by using the constant-comparison method (Glaser & Strauss, 1967). As 

one approach to seek patterns and interpretations of data, I compared and contrasted 

participantsô strategy use to the same target sentences. This analytic approach was 

possible because the participantsô verbal reports were segmented by target sentence(s) of 

think-aloud prompts (Figure 21).  

 

Figure 21. An analytic framework of strategy use and bias 

Note. It shows correspondence between think-aloud prompt marks and verbal comment in 

a matrix form. 
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 Figure 21 is an analytic framework of strategy use and bias, represented as a form 

of matrix. First, I investigated reader bias by identifying consistency of verbal reports 

within a group (i.e., comparing verbal codes in a column). For example, I could compare 

strategy use in Text 2 (pro-Palestine stance) and Text 3 (pro-Israel stance) in terms of 

strategy use. If the pro-Israel group showed acceptance strategy in positively evaluating 

Text 3 (pro-Israel stance) and conversely used resistance strategy in negatively evaluating 

Text 2 (pro-Palestine stance), this may be sufficient evidence of reader bias within the 

group. Second, I also explored reader bias across groups. I investigated whether the 

groups showed different patterns of verbal reports (i.e., comparing verbal codes in a row).  

For example, for Text 2, I could compare strategy uses of the pro-Israel, pro-Palestine, 

and neutral groups in order to check the patterns of strategy use. If verbal reports showed 

different strategic patterns across groups, it could mean that readersô comprehension 

patterns were associated with readerôs topic beliefs. In this way, I identified patterns of 

strategy use in relation to reader bias and contrived meaning from the patterns. 
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CHAPTER 4: RESULTS 

 The purpose of this study was to identify relationships between topic-related 

reader beliefs and readersô comprehension patterns when reading multiple texts. The 

study also examined when and where reader bias occurred during comprehension. This 

chapter has three focuses.  First, I examined reader bias in relation to increased belief 

gaps between different groups, focusing on participantsô belief changes after reading 

controversial texts. Second, I examined whether topic belief influenced patterns of 

reading time, reading order, and internet searches. In addition, I assumed that reader bias 

was represented in these patterns (reading time, reading order, and Internet search) if the 

pro-Israel and pro-Palestine groupsô patterns differed from those of the neutral group.  

Third, I examined participantsô patterns of strategy use in comprehension of multiple 

controversial texts. Based on the grounded theory method (Glaser & Strauss, 1967), I 

identified five distinctive strategies that participants used in this study: (a) considering 

tentative meaning, (b) acceptance and resistance, (c) monitoring, (d) evaluation, and (e) 

information need and Internet searches. Group differences in patterns of strategy use 

were investigated in order to identify the relationship between topic belief, strategy use, 

and bias.  

An Overview of Data 

 This section describes the overall data from the participant groups: readersô prior 

knowledge, pre-topic belief, belief change, total time, Internet searches, and strategy use 

(Table 13). 

 Prior knowledge was determined in accordance with the prior knowledge 

classification scheme. Participants scored 3 points when they possessed high knowledge, 

2 points for medium knowledge, and 1 point for low knowledge.  
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 Participantsô topic belief (bD) was a composite score of belief-distance between a 

participantôs belief position (d(peo), d(gov)) and the belief origin (0, 0). As mentioned in 

the previous method section, belief position was determined by a participantôs beliefs 

related to Israeli and Palestinian people (d(peo) and beliefs related to Israel and Palestine 

government (d(gov)). Belief change (ȹbD) was calculated as subtraction of topic belief in 

the pre-reading phase (bdD(pre)) from topic belief in the post-reading phase (bD(post)). 

The positive value of the belief change indicated an increase of beliefs, whereas the 

negative value showed a decrease of the beliefs.   

 Total time was calculated by the iMTC time log. In addition, Internet search time 

and frequency were also calculated by the iMTC. Searched words on the Internet were 

classified into word meaning, concept, or source categories.  

 Finally, participantsô strategy use was encoded by the established coding 

schemes. There were five types of coding schemes: C (considering text content), AR 

(acceptance and resistance), M (monitoring), E (evaluation), and IS (information need 

and search).  

 Table 13 shows that the measured parameters (i.e., prior knowledge, topic beliefs, 

frequency of Internet search, and frequency of encoded strategy use) were similar or 

different across the three belief groups. In the next section, I describe how groupsô 

parameters are used, analyzed, and interpreted according to the research questions.  
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Table 13  

Descriptive Statistics of the Three Belief Groups a 

 Prior 

know-

ledge b 

Pre-

topic 

belief c 

Belief 

Changed 

Total 

time e 

 Internet Search f  Strategy use g 
  Total 

freq. 

W/M Con. Sour.  Total 

freq. 

C AR M E IS 

  Pro-

Israel 
              

Pro-

Israel 

group 

2.40 2.81 -0.08 51.51  5.60 2.60 2.20 0.80  97.4 42.6 27.8 2.8 9.4 14.8 

(0.55) (1.83) (0.68) (9.29)  (2.97) (1.52) (1.79) (1.30)  (24.27) (33.34) (17.25) (3.11) (3.51) (6.91) 

      46% 39% 14%   41% 30% 3% 10% 16% 

  Pro-

Palestine 
              

Pro-

Palestine 

group 

2.40 2.28 +0.51 48.60  4.60 2.00 2.00 0.60  79.8 21.2 38.4 3.2 9.6 7.4 

(0.55) (0.87) (0.75) (19.31)  (4.45) (2.74) (2.35) (1.34)  (18.94) (14.08) (6.58) (4.66) (10.26) (6.11) 

      43% 43% 13%   25% 51% 3% 12% 8% 

  Pro-

Israel 
              

Neutral 

group 
1.20 0.20 -0.73 55.18  3.60 2.60 0.60 0.40  77 43.2 8.6 7 10.6 7.6 

(0.45) (0.45) (1.02) (13.93)  (3.78) (1.82) (1.34) (0.89)  (29.18) (34.45) (8.26) (3.94) (7.13) (5.60) 

      72% 17% 11%   50% 12% 10% 18% 10% 

Note. a. For each group, the first row is mean, the second row with parentheses is standard deviation, and the third is percentage of frequency. 

b. Prior knowledge was assessed by the prior knowledge rubric: high-knowledge (3 points), middle-knowledge (2 points), and low knowledge (1 point) 

c. Prior belief (bD) was belief-distance from belief origin: Ὠ ὴὩέ Ὠ Ὣέὺ  Therefore, although both pro-Israel and pro-Palestine showed positive 

numbers, the actual belief was opposite in a Cartesian coordinate.  

d. Belief change (ȹbD) was calculated as bD(post) ï bD(pre): The pro-Israel groupôs belief was nearly consistent, the pro-Palestine increased, and the 

neutral group negatively increased. 

e. Total time was measured by the iMTC tool. The basic unit is minute. 

f. Internet search: Basic measure is frequency of Internet search (W/M: word meaning, Con.: concept, Sour: source). 

e. In the Strategy use columns, total five codes were categorized by a constant-comparison method. C (considering text content), AR (acceptance and 

resistance), M (monitoring), E (evaluation), and IS (Information need and search) 
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Change of Topic-related Reader Belief after Comprehension 

 The first research question was: Do readersô beliefs change after reading multiple 

controversial texts and Internet searching? Regarding to this question, I describe whether 

changes occurred in the three groups. Next, participantsô interview data are presented to 

explain the aspects of belief change across the groups. 

Change of Topic Belief 

 There are possible patterns of stability and change of beliefs. First, if there was no 

belief change after reading, participantsô beliefs were not highly influenced by text 

comprehension process. Second, if participantsô beliefs were strengthened and moved 

towards an extreme stance, it is likely that the participants experienced biased 

assimilation during reading (i.e., attitude polarization; Lord et al., 1979). Last, if the 

participantsô beliefs were weakened towards a more neutral stance, the participants either 

had advanced epistemic beliefs (e.g., synthesizing conflicting sources as expert readers; 

Kitchener, 1983), and/or were persuaded by the other side (Chambliss & Garner, 1996).  

 The four Likert-scale topic belief questions were administered twice in the pre-

reading and post-reading phases. The four items focused on beliefs toward Israeli people, 

Israeli government, Palestinian people, and Palestinian government. Participants were 

asked to select one of the five points toward Palestine or Israel: from very favorable to 

very unfavorable. The participantsô topic belief ratings were assigned from 5 (very 

favorable) to 1 (very unfavorable). As a result, the participantsô data related to topic 

belief are described in Table 14.  
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Table 14  

Raw Data of Participantsô Response to Topic Belief Questions 

  Pre-Reading Attitude Post-Reading Attitude 

  Toward Israel Toward Palestine Toward Israel Toward Palestine 

  People Gov. People Gov. People Gov. People Gov. 

Pro-Israel         

Jacob (I1) 4 5 3 4 4 5 4.5 4.5 

Sophia (I2) 5 5 1 1 4 5 1 1 

Mason (I3) 5 4 3 2 5 4 3 2 

William (I4) 5 5 5 4 5 5 5 4 

Isabella (I5) 5 5 4 2 5 5 4 1 

Pro-Palestine         

Jayden (P1) 3.5 1 3.5 3 3.5 1 3.5 2.5 

Abigail (P2) 4 2 5 5 3 1 5 5 

Olivia (P3) 3 1 3 4 3 1 3 5 

Jackson (P4) 4 1 5 3 4 1 4 4 

Michael (P5) 5 2 5 3 5 2 5 3 

Neutral         

Ava (N1) 3 3 3 3 2 2 4 4 

Emily (N2) 3 3 3 3 4 2 4 3 

Ethan (N3) 4 4 3 4 3 3 4 5 

Daniel (N4) 3 3 3 3 4 4 3 3 

Elizabeth (N5) 3 3 3 3 3 3 3 3 

          

Note: The response number designates that: 1. Very unfavorable, 2. Fairly unfavorable, 3. Neither favorable 

nor unfavorable, 4 Fairly favorable, and  5. Very favorable 

 

 Three composite scores (i.e., belief difference, belief distance, and change of 

belief difference) were calculated in order to identify changes in topic beliefs. The first 

scores were belief difference (d) scores, in which I subtracted belief about Palestinian 

people (or government) from belief about Israeli people (or government) (i.e., d(peo) = 

Belief about Israeli people ï Belief about Palestinian people; d(gov) = Belief about Israeli 

government ï Belief about Israel government). The belief difference score was an 

indicator to what extent a participant possessing positive beliefs related Israel over 

positive beliefs related Palestine: a positive number indicated a pro-Israel belief and a 

negative number indicated a pro-Palestine belief. The second score was belief distance 

score (bD) that calculated distance between a point (d(peo), and d(gov)) and the belief 
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origin (0,0) in order to combine the two belief distance scores. Finally, the belief change 

(i.e., the change of the belief distance, ȹbD) was calculated between pre-belief distance 

and post-belief distance (i.e., ȹbD = bDpost ï bDpre). I used the belief change score 

(ȹbD) as a proxy measure to determine belief change of each individual and group (Table 

15).  

Table 15  

Individual Participantsô Belief Difference, Belief Distance, and Change of Belief  

 Belief Difference 
a
 Belief Distance 

b
 Belief Change 

c
 

 Pre-Reading Post-Reading 

 d(peo) d(gov) d(peo) d(gov) bD(pre) bD(post) ȹbD 

Pro-Israel Group 

I1 1 1 -0.5 0.5 1.41 0.71 -0.71 

I2 4 4 3 4 5.66 5.00 -0.66 

I3 2 2 2 2 2.83 2.83 0.00 

I4 0 1 0 1 1.00 1.00 0.00 

I5 1 3 1 4 3.16 4.12 0.96 

 

Pro-Palestine Group 

P1 0 -2 0 -1.5 -2.00 -1.50 0.50 

P2 -1 -3 -2 -4 -3.16 -4.47 -1.31 

P3 0 -3 0 -4 -3.00 -4.00 -1.00 

P4 -1 -2 0 -3 -2.24 -3.00 -0.76 

P5 0 -1 0 -1 -1.00 -1.00 0.00 

 

Neutral  Group 

N1 0 0 -2 -2 0.00 -2.83 -2.83 

N2 0 0 0 -1 0.00 -1.00 -1.00 

N3 1 0 -1 -2 1.00 -2.24 -1.24 

N4 0 0 1 1 0.00 1.41 1.41 

N5 0 0 0 0 0.00 0.00 0.00 

  
Note 

a. Belief difference score was calculated [Belief about Israel ï Belief about Palestine]. This score indicates 

that how participants prefer Israel to Palestine. Positive number shows that pro-Israel belief and 

negative number shows that pro-Palestine belief 

b. Belief distance score was calculated [Ὠ ὴὩέ Ὠ Ὣέὺ   (A distance between the belief origin (0, 0) 

and a participantôs position in the coordinate (d(peo), d(gov)). This score indicates strength of belief for 

each participant. For pro-Palestine group, negative sign was attached because they were in the opposing 

position to pro-Israel participants.  

c. Belief change (ȹbD) was calculated [bD(post) ï bD(pre)]. This score indicates direction and amount of 

belief change. The pro-Israel groupôs belief was consistent, the pro-Palestine increased, and the neutral 

group negatively increased. 
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 Table 15 describes each participantôs belief change. For the pro-Israel group, two 

participantsô beliefs weakened slightly (ȹbD = -0.71, -0.66), two membersô beliefs were 

constant (ȹbD = 0), and one membersô belief increased (ȹbD = 0.96). Overall, the 

average of the belief change was negligible (-0.08). In the pro-Palestine group, 

participantsô beliefs strengthened after reading. Three participantsô beliefs increased 

(ȹbD = 1.30, 1.00, and 0.76), one was constant (ȹbD = 0), and the other oneôs belief 

decreased (ȹbD = -0.50). The average belief change was 0.51 in the pro-Palestine group. 

Finally, the neutral groupôs belief change was bigger than the pro-Israel and pro-Palestine 

groups. Except for one person, four participantsô beliefs changed. Three of the 

participants increased their beliefs toward Palestine (ȹbD = -2.83, -1, -1.24) while one 

participant increased beliefs toward Israel (ȹbD = 1.41). The average of change was 0.73 

in favor of Palestine.   

 By using belief distance data in Table 15, I represented belief change in a visual 

belief space (Figure 22). Based on the data that represented each participantôs position, I 

circled the grouped data in order to identify each groupôs belief change pattern.  
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Groupsô beliefs in the pre-reading phase                                       Groupsô beliefs in the pre-reading phase 

 

Figure 22. Visualization of thee participant groupsô belief changes on a Cartesian coordinate 

Note.  1. The index, belief difference (d) was calculated from: (i) d (peo) [x-axis] = Belief about Israeli People ï Belief about Palestinian people; 

(ii) d (gov) [y-axis]= Belief about Israel Government ï Belief about Palestine Government.  

2.  d (peo) was plotted on the X-axis and d (gov) was plotted on the Y-axis on a Cartesian coordinate. The plot was drawn by using Statistics-R 

(ver. 3. 01). 

3. Individual participants were represented as symbols (e.g., I1, I2. é N5). In addition, the three dotted circles were manually inserted in order to 

identify individual participantsô dispersion within a group.  

Pro-Israel 

 Group 

Neutral Group 

Pro-Palestine Group 

Pro-IsraelGroup 

Neutral Group 

 

Pro-Palestine Group 
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 Two patterns were identified by the comparison of the two belief spaces (i.e., 

Cartesian coordinates) (Figure 22). The first pattern appeared in the pro-Israel group. The 

pro-Israel participants were scattered in the quadrant I plane (top right) of the belief space 

in both pre-reading and post-reading phase. Their beliefs about people in the post-reading 

phase moved slightly to the x-axis after reading. This indicated that the pro-Israel group 

gained positive thoughts about Palestinians after reading. However, the pro-Israel 

participantsô beliefs about governments were constant in the y-axis, meaning that the 

participantsô beliefs about the Palestinian government did not change. As most of the 

participants appeared in quadrant I after reading, the pro-Israel group was belief-constant 

across reading.  

 The second pattern was shown in both the pro-Palestine and neutral groups. In the 

post-reading phase, their belief stances moved toward quadrant III (bottom left). The 

participantsô move toward the bottom-left in the belief space indicated that participants in 

both groups gained positive beliefs about the Palestine people and government (or 

negative beliefs about Israel) after reading. When determining belief change patterns, it 

was important to distinguish between the pro-Palestine and the neutral groups. The pro-

Palestine participantsô beliefs strengthened after reading. However, it was not a good 

expression that the neutral group participantsô belief strengthened because they had no 

prior beliefs regarding Palestine or Israel.  Rather, the neutral participantsô beliefs were 

formed by their reading experiences. In this sense, the pro-Palestine group was the belief-

strengthened group and the neutral group was the belief-formed group.   

 In sum, Figure 22 illustrates that the three groupsô belief positions became 

scattered after reading multiple controversial texts. While the pro-Israel groupôs beliefs 
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were constant, both pro-Palestine and neutral groupsô beliefs moved towards a pro-

Palestine stance. This finding was similar to previous studies of belief polarization (Lord 

et al., 1979): participantsô prior belief gaps increased toward extreme after reading 

controversial texts because they preferred belief-consistent text information to belief-

inconsistent information.  The phenomenon of belief polarization was considered as 

psychological bias (Lord et al., 1979; Taber & Lodges, 2006). Therefore, the belief 

change of this study indicated that participants in this study showed bias during reading 

multiple texts.  

 One question remains: why did some participants of the pro-Israel and pro-

Palestine groups fail to change their beliefs? As topic beliefs influenced participantsô 

belief change, does prior knowledge have similar impacts on belief change? A test of the 

Spearmanôs rank correlation coefficient was used to address the relationship between 

individual participantsô belief change (ȹbD) (M=0.576, SD = 0.96) and prior knowledge 

(Mdn =2). Using an alpha level of 0.05, this test was found to be statistically significant, 

ʍ = -0.544, p < 0.05. In Figure 23, it is notable that high knowledge readers (I3, I4, P1, 

P5; PK=3) were placed around 0 (i.e., no belief change; ȹbD = 0), although other 

participants were more spread out in terms of belief change.  This indicates that 

participants with high prior knowledge had smaller belief change, while participants with 

low prior knowledge experienced greater belief change.  

 As a result, it appeared that the likelihood of belief change increased when 

participantsô topic beliefs were strong and prior knowledge was low. One possible 

explanation for this conclusion was participantsô bias. In other words, participants with 
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low knowledge and high belief showed more biased assimilation in that they searched 

and interpreted text information to maintain their beliefs.   

 

Figure 23. Scatterplot between belief change (ȹbD) and prior knowledge 

 

Belief Change in Relation with Topic Beliefs and Prior Knowledge 

As another way to understand participantsô belief change, I interviewed 

participants about their thoughts on their belief changes: 

Did your stance on the issue of Israeli settlements in the West Bank change after 

reading the multiple documents and Internet searching? Could you please explain 

how this happened, based on your reading experience? 

 

Table 16 includes passages of interviews, in which participants described their thoughts 

on belief change based on topic beliefs and prior knowledge. The interview showed that 

high prior knowledge tended to stifle participantsô belief changes.  
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Table 16  

Excerpts of Participantsô Interview about their Thoughts on Belief Change  

Participant Excerpts from the Participant Interview 

High topic 

beliefs and 

high prior 

knowledge 

Mason 

(I3) 

Like, you probably know, Iôm pretty knowledgeable about the 

Palestinians I mean, once again, Iôve heard a lot about stuff theyôve 

saidé 

 

William 

(I4) 

Uh, no. So obviously I have a very strong bias as I said, so as far as I 

was reading both sources critically, and I was being much more 

critical of the anti-settlement postsé But nothing was really present 

to sway my opinion. 

 

Jayden 

(P1) 

No not at all, I mean, I think the reading and research that Iôve done 

was far more extensive than that so I think nothing has been 

compelling or new. 

 

Michael 

(P5) 

No, my stands did not change... So, a lot of this stuff was familiar to 

me, I didnôt really learn that much.  

 

High topic 

beliefs and 

low/middle 

prior 

knowledge 

Jacob 

(I1) 

I donôt think it changed. After reading the last one, about the legal 

loopholes that é it werenôt illegal, I think that [the legal loophole] 

would be very interesting  

 

Sophia 

(I2) 

So, I think that my stance did change but not drastically, because it 

just kind of introduced more information, like specific information 

that happened.  

 

Isabella 

(I5) 

I definitely learned more about the arguments that different sides 

makeé So, do my stance of Israeli settlement changed? Yes a bit, 

becauseé now I feel little more sympathetic towards to Palestinians.  

 

Abigail 

(P2) 

Then my stance on the issue of the Israelis settlement in the West 

Bank changed. No, I just feel like I learned a lot more uh to back the 

opinions that I had earlieréUh, yes strengthen, yeah. 

 

Olivia 

(P3) 

I mean, it didnôt really change much, with the fact that Iôm still, my 

sympathies are more for the Palestinians, but I definitely think that 

what the government of Israel is doing is completely wrong. 

 

Jackson 

(P4) 

Although I understand that the Jews are also being targeted, theyôre 

not suffering as much as the Palestinians are... So my sympathies go 

more toward the Palestinians. 

 

Low topic 

beliefs and 

low/middle 

prior 

knowledge 

Ava 

(N1) 

My answer changed because after reading the texts, I felt that Israel 

was being very unfair and selfish. 

 

Emily 

(N2) 

Um, so I think, I mean like obviously it changed [for pro-Palestine] 

and stuff and being more knowledgeable at this time like it was 

helpful. 
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Ethan 

(N3) 

Honestly, I donôt think it really changed too much. I may be, more, in 

order for me to like, pro-Palestinian state but I donôt think it really 

changed too much. 

 

Daniel 

(N4) 

From the article, it seems like Israel has better argument from this 

information aloneé Palestine does not have very favorable 

argument. 

  

Elizabeth 

(N5) 

I'd say not really. It' such a like dense topic and it seems like there is 

a lot of history behind it and many sides. So, I still need more search. 

 

 

 The high knowledge participants in both the pro-Israel and pro-Palestine groups 

said that their beliefs did not change because they already had enough information about 

the issues. For example, Michael (P5), mentioned that ñNo, my stands did not change... 

So, a lot of this stuff was familiar to me, I didnôt really learn that much.ò Similar 

responses appeared in other three high knowledge participants regardless of their topic 

beliefs.  

 The medium and low knowledge participants in the pro-Israel and pro-Palestine 

groups (i.e., high topic belief and medium/low prior knowledge) showed mixed thoughts 

about their belief change. While pro-Israel participants answered that their beliefs did not 

change significantly, most pro-Palestine participants answered that their beliefs were 

strengthened. For instance, a pro-Israel participant (Jacob, I1) pointed out, ñI donôt think 

it changed. After reading the last one, about the legal loopholes thaté it wasnôt illegal, I 

think that [the legal loophole] would be very interesting.ò In this excerpt, Jacob referred 

to the ñlegal loopholeò in Text 5ôs (pro-Israel text) description, which stated that Israeli 

settlement did not violate international law due to the loophole in the law. Although he 

mentioned that his belief did not change, he focused on the evidence to support for his 

existing beliefs. On the other hand, most pro-Palestine participantsô beliefs increased 
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after reading. A pro-Palestine participant (Abigail, P2) stated, ñThen my stance on the 

issue of the Israelis settlement in the West Bank changed. I just feel like I learned a lot 

more, uh, to back the opinions that I had earlieré Uh, yes strengthen, yeah.ò For Abigail, 

the newly read information from texts was used to support her beliefs. Despite individual 

differences, two common patterns appeared in the participants with high topic beliefs and 

low/middle knowledge. First, the medium and low knowledge participantsô beliefs 

changed in a direction to strengthen their prior topic beliefs. Second, the middle and low 

knowledge participantsô magnitude of belief change was greater than the participants 

with high knowledge.    

  Finally, the neutral group consisted of low topic and low/medium knowledge 

participants. For this group, participantsô beliefs changed because they gained newly 

added information from texts. As they had neutral or no prior beliefs, diverse patterns of 

belief change were found in this group. For example, Ava (N1) said, ñMy answer 

changed because after reading the texts, I felt that Israel was being very unfair and 

selfish.ò However, Daniel (N4) said the opposite: ñFrom the article, it seems like Israel 

has better argument from this information aloneé Palestine does not have very favorable 

argument.ò Finally, Elizabeth (N5) said, ñIôd say not really [my belief was changed]. Itôs 

such a like dense topic and it seems like there is a lot of history behind it and many sides. 

So, I still need more research.ò 

 In sum, prior knowledge played a specific role in belief change, with participantsô 

topic beliefs. It seemed that topic belief influenced the directions of belief change (pros 

and cons), while prior knowledge hindered the belief change. Both quantitative and 

qualitative analyses supported this finding.  
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Aspects of Belief Change across Groups 

 The previous sections described the quantitative summary of belief change across 

groups, based on the participantsô topic belief ratings on the Likert scales. With the belief 

rating responses, participants also demonstrated whether their beliefs were changed or 

unchanged (Appendix L, M). Based on these qualitative responses, I describe the patterns 

of belief change according to the three groups: the pro-Israel group, the pro-Palestine 

group, and the neutral group.   

Pro-Israel group. In the post-reading interview, participants reported their 

thoughts on belief change and the reasons for the change, or lack thereof. Overall, the 

pro-Israel group was belief-constant. In the interviews, three participants in this group 

explicitly mentioned that their belief did not change regardless of reading experience in 

this study. First, Mason (I3) and William (I4) answered that their beliefs were constant 

after reading because they already had knowledge and got no new information from 

reading. For example, Masonôs account represented this perspective: 

Like, you probably know, Iôm pretty knowledgeable about the Palestinians. I 

mean, Iôve heard a lot about stuff theyôve said. But I have heard a lot of stuff 

about things they [Palestinians] were over-dramatizing. I mean once again, I 

know a lot about Israel. I know theyôve been hurt and how theyôve been attacked 

since their creation, literally. So yeah, and they still are, a lot of Arabs are saying 

we want to drive them out of the land. So yeah, I already had the knowledge and 

whatôs happening. 

 

William (I4) also reported that he did not change his belief at all, although he recognized 

his biased stance during reading. Both Mason and Williamôs cases demonstrated that 

these pro-Israel participants kept their favorable belief toward Israel because of prior 

knowledge. In addition, Jacob (I1) also reported that his topic belief did not change, 

although he did not mention about his prior knowledge level, as Mason and William did.  
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Two other participants, Sophia (I2) and Isabella (I5), mentioned that although 

they learned the Palestiniansô situation, their basic beliefs did not sway. Sophia (I2) 

showed that her beliefs were influenced by reading the multiple texts, but the amount of 

the change was negligible. One reason for the constant beliefs against the other sideôs 

information seemed to relate to her identity and attachment to Israel. For example, she 

accepted a pro-Palestine argument, ñThey [Israelis] are also technically breaking the 

[international] law.ò Nevertheless, she still believed Israel should exist due to her 

historical backgrounds. In a similar vein, Isabella (I5) responded that she learned the 

arguments of the Palestinian side, but her beliefs did not change much. She reported, ñI 

definitely learned more about the arguments that different sides makeé their argument 

why the land they want is theirs.ò However, she described that she did not change her 

beliefs toward the conflicts.   

Overall, the pro-Israel group kept their preexisting beliefs despite reading 

controversial texts containing other viewpoints. Even when they gained new knowledge 

from reading other sides, their basic beliefs did not sway. This pattern was opposite to the 

pro-Palestine group that strengthened their belief after reading the same text set. 

 The pro-Palestine group. While many pro-Israel participants stated that their 

beliefs did not change, many pro-Palestine participants showed that their beliefs became 

strengthened after reading. These participants used pro-Palestine information to support 

their preexisting beliefs. For example, the two participants (Abigail [P2] and Olivia [P3]) 

reported that they favored more Palestine after reading, because they gained knowledge 

that supported Palestine. Given that there were also supporting articles for Israel, the 

participantsô responses reflected confirmation bias (Nickerson, 1998), meaning they gave 
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more weights to belief-consistent (i.e., pro-Palestinian) information than belief-

inconsistent (i.e., pro-Israeli). For example, Abigail (P2) reported that she learned more 

pro-Palestine opinions and evidence through this reading. By valuing more belief-

consistent information than other sideôs information, Abigail increased her pro-Palestine 

beliefs after reading. In a similar way, Olivia (P3) also revealed that her reading 

experience confirmed her beliefs about the Palestine-Israel conflict:  

I mean, it didnôt really change much, with the fact that my sympathies are more 

for the Palestinians, but I definitely think that what the government of Israel is 

doing is completely wrong. Well, after reading this, it just confirms more of my 

beliefs that the Israeli government is hypocritical and that theyôre [sic] taking 

away [Palestiniansô] unalienable rights (Italics are added).  

 

In this excerpt, Olivia emphasized ñhypocriticalò Israel government based on her reading. 

Given that the text materials provided both pros and cons of Israeli governmentsô 

policies, she focused mainly on the negative aspects of Israeli government. Justification 

of the Israeli perspective was deemphasized. As a result, she concluded, ñIt just confirms 

more of my [pro-Palestine] beliefs.ò  

This pattern also appeared from other participants. In an interview with Jackson 

(P4), he cited information in Text 2 (pro-Palestine text) to support his argument: ñThereôs 

280 liters of water in comparison to 60 liters of potable water. Youôre [Israelis are] not 

allowing them [Palestinians] to even drink wateré Youôre not allowing them to have any 

means of survival.ò This excerpt also reflected a fact that the newly added information 

was used as a source to strengthen Jacksonôs belief. However, he did not explicitly 

mention the other sideôs information.  

 The remaining two other participants (Jayden [P1] and Michael [P5]) reported 

that their beliefs did not change after reading experiences since they already possessed 
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enough knowledge about the conflict. This case was similar to high knowledge 

participants in the pro-Israel group.  

To summarize, the pro-Palestine readers strengthened their preexisting beliefs 

after reading texts containing other viewpoints. They focused more on belief-consistent, 

pro-Palestine information than pro-Israeli information. This pattern was opposite to the 

pro-Israel group that maintained their belief after reading the same text set. 

 The neutral group. Members of the neutral group had no specific stance and 

belief in the pre-reading session. However, after reading, three participants had more pro-

Palestine beliefs, one was constant, and one gained pro-Israel beliefs. Therefore, it was 

appropriate to say that the neutral group showed more diverse belief change patterns than 

the other two groups. Three participants (Ava [N1], Emily [N2], and Ethan [N3]) showed 

learning experience of reading multiple texts and adopted a pro-Palestinian stance. To 

illustrate, Ava (N1) reported that what she learned about the conflict surrounding Israeli 

settlements in the West Bank influenced her stance: 

I didnôt know anything about the Israeli settlements in the West Bank so reading 

all the sources definitely helped me understand the situation a bit more. I guess 

my stance did change because I felt some form of anger and disappointment with 

the Israelis for settling on the land that was not given to them. All the articles I 

read portrayed the Palestinians as the victim in the situation and whoever wrote 

the article did a sufficient job to make me feel that the Israelis were the true 

antagonists. 

 

Emily (N2) also mentioned, ñI mean, obviously it [my belief] changed and s being more 

knowledgeable at this time like it was helpful.ò In her interview, Emily recalled the story 

of the forced exile of Native Americans and thus had more compassion for Palestinians, 

although she still had positive beliefs for both Israelis and Palestinians. Ethan (N3) also 

revealed pro-Palestinian beliefs after reading, ñI was raised Christian and usually 
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Christians support Israel, and I do support a state of Israel. But I donôt support Israelis 

and their decisions so much and their actions having treated their neighbors 

[Palestinians].ò 

 While the three participants supported a pro-Palestine viewpoint after reading, 

this was not true of the all the cases. One participant (Daniel, N4) stated that he supported 

a pro-Israel viewpoint after reading because the pro-Israeli texts were more persuasive 

(e.g., ñFrom the article, it seems like Israel has better argument from this information 

aloneé Palestine does not have very favorable argument.ò).   

Despite the diverse belief changes, participants in the neutral group commonly 

pointed out that there was still a lack of information because this topic was complex and 

required a significant level of knowledge. For example, Elizabeth (N5) stated, ñItôs such a 

like dense topic, and it seems like there is a lot of history behind it and many sides. So, I 

still need more research.ò Ethan (N3) also needed for more information, ñI guess Iôll have 

to read more articles I guess, on Palestinian point of view or the law that supports 

Palestinians or their counter arguments.ò  

In sum, the neutral group showed more diverse of belief changes than the pro-

Israel and pro-Palestine groups. The majority of the participants in the neutral group 

showed pro-Palestine beliefs after reading, while some participants showed neutral or 

pro-Israel beliefs. In addition, they reported both learning experiences of reading and 

need for more information about the conflicts. The difference between the neutral group 

and the other two groups (i.e., pro-Israel and pro-Palestine groups) indicated that topic 

beliefs played a significant role during comprehension processes.  
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Summary 

 Figure 24 provides a visual summary of results of belief change in this study. It 

describes the influence of topic beliefs and prior knowledge on belief change in relation 

with bias.   

 

Figure 24. Visual summary of influence of topic beliefs and prior knowledge on belief 

change in relation with bias 

Note. Small circles (ǒ) are high prior knowledge participants. Small triangles (ƶ) are 

medium/low prior knowledge readers. Dotted arrows are high knowledge participantsô non-belief 

change across reading. Blue arrows are middle/low prior knowledge participantsô belief change 

across reading. Big arrows designate belief gaps between pro-Israel and pro-Palestine groups. The 

biggest arrow on the right side indicates degree of beliefs between pro-Israel and pro-Palestine.  
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 As seen in both quantitative and qualitative results, belief gaps between the pro-

Israel and pro-Palestine groups maintained or increased after reading. The maintained, or 

increased belief gaps between pro-Israel and pro-Palestine groups can be regarded as an 

indicator of biased assimilation process of the groups (Lord et al., 1979). Second, the 

primary influence of belief change was participantsô prior topic beliefs before reading. 

Third, belief change was also influenced by prior knowledge. High prior knowledge 

participants did not much modify their beliefs because they already had enough 

knowledge about the Palestine and Israel conflict. In other words, the high knowledge 

readers read information, which was not new to them, so that they did not need to change 

or update their beliefs. Or, it was also possible that the readers with high prior knowledge 

had high bias and could not update their beliefs. On the other hand, medium and low 

knowledge participants changed their beliefs toward a direction to strengthen their 

beliefs.  

 Analyses showed that participantsô belief change was related to both readerôs 

topic beliefs and prior knowledge. However, it was not clear how topic belief was related 

to prior knowledge in this study. This study was not designed to distinguish the effects of 

prior knowledge and beliefs because I recruited participants according to beliefs rather 

than prior knowledge (i.e., the prior knowledge assessment was post hoc). Therefore, 

future research is required to distinguish topic beliefs and prior knowledge in relation 

with multiple text comprehension and bias.   

Analysis of Reading Time, Reading Order, and Internet Search 

 The second research question was: Do readers with strong beliefs exhibit different 

reading patterns (e.g., reading order and time, and Internet search) from those with less 

strong or neutral beliefs? To answer this question, I compared the amount of reading 
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time and reading order patterns across the groups. Finally, I analyzed Internet search 

patterns that included searched keywords, search purposes, and proportion of Internet 

search time to the total reading times.  

Amount of Reading Time 

 I developed the iMTC (Internet-based multiple text comprehension software) to 

investigate different parameters of this study. The iMTC provided the start and end times 

of each participantsô reading of each text. While the average amount of time to read all 

texts was 51.76 minutes, there were large individual difference in reading time. For 

example, Emily (N2) (76.17 minutes, the longest reading time) spent nearly three times 

the amount of time reading as Michael (P5) spent (23.72 minutes, the shortest reading 

time). The raw data of individual participantsô reading time are provided in Appendix G. 

Table 17 showed each groupôs average reading time per source of text. 

Table 17  

Descriptive Statistics: Amount of Reading Time  

  

Map 1 Map 2 Text 1 Text 2 Text 3 Text 4 Text 5 Internet 

Search 

Total 

Pro-

Israel 

group 

  

2.20 1.56 9.89 8.47 8.10 8.61 9.53 3.16 55.51  

(1.16) (0.29) (2.19) (2.74) (1.58) (1.63) (2.10) (2.92) (8.31) 

Pro-

Palestine 

group 

  

2.82 1.38 10.28 9.68 7.79 6.86 6.87 2.90 48.60 

(1.33) (0.43) (5.75) (5.26) (3.02) (2.49) (2.19) (3.52) (19.32) 

Neutral 

group 

  

3.03 1.32 11.34 9.85 9.01 9.23 9.67 1.73 55.18 

(1.60) (0.83) (2.55) (3.21) (2.69) (1.82) (3.30) (2.47) (13.93) 

Note. All units are minutes. Parentheses indicate standard deviation. 

 The primary interest of this analysis was to identify whether the three groups 

spent similar or different amounts of time when reading texts that took different stances 

towards the Israel-Palestine conflicts. According to bias researchers (Edwards & Smith, 
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1996; Taber& Lodge, 2006), readers with strong beliefs spend more time reading belief-

inconsistent texts than the belief consistent texts because readers must invest more 

cognitive effort to disconfirm opposing arguments. One purpose for the analyses of 

amount of reading time was to examine whether participants in this study showed such 

biased time spent in reading. Thus, I investigated participantsô differences in amount of 

reading time between belief-consistent texts and belief-inconsistent texts. 

 

Figure 25. Box plots: amount of reading time to read  

Note. The box plot showed three types of data: (a) the dark line in the middle line of the boxes 

represented the median of reading time for each object (i.e., text, map, Internet search, and total), 

(b) the bottom and top of the boxes represented the 25th and 75th percentile of reading time, and 

(c) dots represented outliers. 

  

 To provide an overview of reading times, box plots of the three groups were 

constructed using statistical software (SPSS, v. 20). In Figure 25, the three columns 

represented reading time of three groups. In addition, reading time was separated between 
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pro-Israel texts (Text 3 and Text 5) and pro-Palestine texts (Text 2 and Text 4). As shown 

in the Figure 25, there were no specific patterns of reading time across the groups as well 

as text stance (pro-Israel vs pro-Palestine texts), despite different variation of reading 

time.  

 Based on the overview, I also performed statistical tests to check the differences 

in reading time across groups. Since the sample of this study was small in number (five 

observations per one group), it was not clear that the sample data were sufficiently 

satisfactory for the ANOVA assumption of normality. Therefore, I conducted Kruskal-

Wallis One-way Analysis of Variance test (Gibbons & Chakraborti, 2003). The Kruskal-

Wallis test was a nonparametric method, requiring fewer assumptions than ANOVA (an 

equivalent parametric test of Kruskal-Wallis One-way ANOVA).  

 The null hypothesis of the test was that the mean reading time for the groups was 

the same. I set nine distinct null hypotheses about reading time (Map 1, Map 2, Text 1, 

Text 2, Text 3, Text 4, Text 5, Internet reading time, and Total reading time). The 

Kruskal-Wallis tests were used to compare median ranks among the three groups (pro-

Israel, pro-Palestine, and neutral group). Using an alpha level of 0.05, none of these tests 

were found to be statistically significant for all of the nine tests, thereby failing to reject 

the null hypotheses (Table 18).    

Table 18  

The Reading Time Comparison Result: Test Statistics 
a,b 

 Map 1 Map 2 Text 1 Text 2 Text 3 Text 4 Text 5 Internet Total 

Chi-Square .740 1.040 1.860 .180 .620 2.480 3.020 1.352 .260 

Df 2 2 2 2 2 2 2 2 2 

Asymp. Sig. .691 .595 .395 .914 .733 .289 .221 .509 .878 

Note. a. Kruskal Wallis Test; b. Grouping Variable: group 
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 Table 18 shows that topic belief was not a significant factor in influencing reading 

time. One possible explanation for the insignificant time difference across groups was 

attributable to large individual differences in reading times. For example, total reading 

time in the pro-Israel group was between 38 and 61 minutes, the pro-Palestineôs time was 

between 24 and 68 minutes, and that of the neutral group was between 41 and 76 

minutes. As a result, this study did not provide evidence that reading time was related to 

readersô belief. This result was contrary to the previous bias studies (e.g., Edwards & 

Smith, 1996; Taber & Lodge, 2006) in which participants spent more time to read belief-

inconsistent texts than belief-consistent texts.  

 There were three possible explanations for the differences between previous 

studies and the current study. First, the setting was different. Previous studies used short 

texts and sentences (e.g., 16 sentence-length arguments in Taber & Lodge, 2006) when 

comparing time differences between participants.  This study used five texts (average 

718.8 words) that contained very complex subtopics (e.g., history, law, international 

treaties) about the Palestine-Israel conflicts.  

 Second, this study used a relatively small sample. There were notable individual 

differences in reading time so that one participantsô idiosyncratic time spent influenced 

the group mean. In addition, the small number of participants meant less statistical power.  

  Finally, it is possible that reading time was not a sensitive measure for detecting 

readersô bias in multiple text comprehension. As I will describe in a later section, 

participants showed cognitive strategy efforts both on belief-consistent and belief-

inconsistent information. In other words, participants revealed their rationales when they 

accepted or rejected text contents, according to their beliefs and prior knowledge.  
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Reading Order 

 The iMTC recorded reading time data. Based on the time data, I drew reading 

order graphs for individual participants (Figure 26). The reading order graphs represented 

participantsô reading sequence as time proceeded (e.g., each cell indicated one minute). 

There were no specific patterns of reading order in groups. This means that participantsô 

topic beliefs did not influence reading order.  

 I observed two common patterns from the reading order graphs. First, graphs of 

reading order indicated that participants read text materials in a linear manner. They 

viewed the two maps first, and then progressed from Text 1 to Text 5, sequentially. This 

order seemed to be influenced by the iMTC environment, in which maps placed at the top 

and text materials were ordered next in order (Text 1, Text 2 é Text 5). The linear 

reading pattern exhibited by most of the participants in this study confirmed the previous 

findings that (a) readers read each text one by one, rather than skimming the set of 

multiple texts (Maggioni et al., 2010), and (b) they followed given text orders rather than 

reconstructed the orders (Stahl et al., 1996). Two exceptions were two neutral students 

(Emily, N2; Elizabeth, N5) who reviewed Map 1 and Text 1 at the end of the entire 

reading. However, their basic reading patterns were also linear reading.   
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Figure 26. Reading order graphs 

On the vertical line, each symbol indicates what participant read and searched M1 (Map 1), M2 (Map 2), T1 (Text 1), T2 (Text 2), T3 (Text 3), T4 

(Text 4), T5 (Text 5), and I/S (Internet search). On the horizontal line, each number (e.g., 5, 10, 15) indicates reading time (unit: minute). In the 

reading order graph, each cell indicates one minute. Overall, participants looked at maps first and read from Text 1 to Text 5 in a linear manner. 

During reading, participants searched on the Internet during reading. In general, reading patterns seemed similar, except N1 and N5: The two 

neutral participants revisited Map 1 and Text 1 in order to review of the text materials.  For detailed descriptions, I put the enlarged version of the 

reading order graphs in Appendix H.   
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 Participants used two maps at the beginning stages of reading in order to find 

basic information about the Israeli settlements in the West Bank. They spent more time to 

read Map 1 (Israeli and Palestinian borders in history) than Map 2 (Geographical 

locations of the Israeli settlements in the West Bank). As revealed in the linear patterns of 

reading texts, participantsô reading patterns of maps were also sequential. With some 

exceptions (e.g., P4ôs reading Map 1 while reading Text 1), participants did not go back 

to read the two maps during reading. In other words, participants usually focused on the 

two maps before reading Text 1 and did not go to read the maps during comprehension of 

five texts.   

 

Figure 27. Bar graph of reading time for the three groups 

 

Second, participants spent more time on the first text, which was little longer than 

other subsequent texts. This finding was consistent with the Gernsbacherôs (1990) 

Structural Building Framework. According to this model, readers spent more time in 
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reading the first text than reading subsequent texts in order to build representation of the 

text based on the first incoming information. Calculation of each text showed that the 

first text (Text 1) took more time than subsequent texts in all the three groups (Figure 

27).   

 Besides participantsô two patterns of linear reading and spending more time on 

Text 1, no other patterns were found. Participantsô Internet searches were idiosyncratic 

and showed no specific patterns beyond those mentioned. For two participants (Isabella, 

I5; Ava, N1), Text 1 was read first while maps were read while reading other texts. 

However, verbal protocol data indicated that their reading of Text 1 first was by mistake 

rather than intention. For example, a participant (Isabella, I5) stated, ñAnd here is what I 

needed to see probably shouldôve started with the map.ò Thus, it was not considered a 

specific reading order pattern. In addition, participantsô Internet searches were 

idiosyncratic rather than showing common patterns in terms of reading order.  As a result, 

reading order was not also a sensitive measure to identify influences of participantsô topic 

belief and bias. 

Internet Search 

 I analyzed participantsô Internet searches related to Internet search times and 

frequency, searched keywords and types, and search purposes.  

 Internet search time and frequency. Internet search time was calculated from 

the iMTC time log, in the same way of the previous reading time section. In addition, the 

proportion of Internet search to total reading time, search frequency, and average of 

iInternet search time were calculated (Table 19). The average Internet search time of the 

pro-Israel group was 3.18 minutes, or 6% of the total reading time. These participants 
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searched an average of 5.6. times, with an average search time of 30.58 seconds. For the 

pro-Palestine group, the total Internet search time was 2.9 minutes, or 5% of the total 

reading time. They searched an average of 4.6 times and spent 22.64 seconds per search. 

Finally, the neutral group spent 1.73 minutes performing Internet searches, using 3% of 

the total reading time. They searched an average of 2.6 times and spent 18.49 seconds per 

search. 

Table 19  

Descriptive Statistics of Internet Search 

 Internet 

search time 

(minutes) 

Total reading 

time 

(minutes) 

Proportion of 

Internet 

search 

Search 

frequency 

Average 

search time 

(seconds) 

Pro-Israel  

 

3.18 (2.91) 

 

52.51 (9.29) 0.06 (0.05) 5.6 (2.97) 30.58 (19.83) 

Pro-

Palestine 

2.9 (3.52) 50.60 (19.32) 0.05 (0.06) 4.6 (4.45) 22.64 (28.39) 

Neutral 1.73 (2.47) 55.78 (14.00) 0.03 (0.03) 2.60 (3.78) 18.49 (14.40) 

Note. Parenthesis indicates standard deviation (SD).  

 

 In order to test the group differences in Internet searches, the Kruskal-Wallis tests 

were used to compare median ranks of Internet search time, the proportion of Internet 

search, search frequency, and average search time among the three groups. Using an 

alpha level of 0.05, none of these tests were found to be statistically significant for all 

four tests, thereby failing to reject the null hypotheses (Table 20).   

Table 20  

Test Statistics of Nonparametric Test a,b (Kruskal-Wallis One-Way Analysis of Variance)  

 Internet search time Proportion of 

Internet search 

Search frequency Average  

search time 

Chi-Square 1.350 1.591 1.092 .967 

Df 2 2 2 2 

Asymp. Sig. .509 .451 .579 .617 

Note. a. Kruskal Wallis Test; b. Grouping Variable: Group 
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 The test results showed that there was no statistical difference between groups 

with regard to their Internet searches. Therefore, it was concluded that topic-beliefs did 

not relate to Internet searching time.  

 Searched keywords and types. All of the search keywords from individual 

participants are represented in Appendix K. For the analysis, types of searched keywords 

were classified into three categories: word meaning, concept, and source (Table 21).   

Table 21  

Frequency of Searched Type  

  Word Meaning   Concept   Source 

  Category f (%)   Category f. (%)   Category f. (%) 

               

1st Legal terms 

(i.e., sine 

quibus non, sui 

generis, de jure) 

 

18 
(50%) 

 International 

treaty and public 

report (e.g., Road 

map for peace, 

Rome statue) 

 

13 
(57%) 

 Text 4 (e.g., 

The Blaze, 

Glenn Beck) 

6 
(60%) 

2nd Conflict related 

terms (e.g., 

annexed, 

adduces, 

armistice, 

concession) 

14 
(39%) 

 Important 

organization and 

persons in the 

conflict (e.g., 

Prime Minister 

Sharon, Hamas) 

 

5 
(22%) 

 Text 5 (i.e., , 

The Begin-

Sadat Center 

for Strategic 

Studies) 

2 
(20%) 

3rd Others (i.e., 

moratorium, 

environs, 

cogently, 

Messianic) 

4 
(11%) 

 Geographical 

information (i.e., 

Jordan, Israel, 

Judea and 

Samaria) 

 

3 
(13%) 

 Map 2 (i.e., 

Foundation 

for Middle 

East, Merle 

Thorpe, Jr.) 

2 
(20%) 

Other    Situation of 

Israeli settlement 

(i.e., settlement 

outpost, Israeli 

settler water 

hilltop) 

 

2 
(9%) 

   

Total 69  
      (100%) 

36 

(52%)  

  23 

(33%)  

  10 
(14%) 

 



  

  

171 

 Participants searched for definitions of key words most frequently (n = 36 times, 

or 52% of the total Internet search). In terms of searched words, legal terms (e.g., sine 

quibus non, de jure) were the object of 50% of the searches, while conflict-related terms 

(e.g., annexed, adduces) garnered 39% of the searches. Second, participants searched for 

concepts 23 times, 33% of the total search. Diverse concepts were searched: international 

treaties and public reports (e.g., road map for peace), important organizations and persons 

in conflict (e.g., Hamas), and geographical information (e.g., Jordan). Last, participants 

searched for source information 10 times, 14% of the total Internet search. Many 

participants searched for Text 4, followed by Text 5 and Map 2. Overall Internet search 

types and frequency are presented in Table 22. 

 

Table 22  

Frequency and Percent of Searched Type across the Groups 

 Word Meaning  Concept  Source  Total 

 Frequency Percent  Frequency Percent  

 

Frequency Percent   

Pro-Israel 

Group 

13 46%  10 36%  5 18%  

 

28 

(100%) 

Pro-

Palestine 

Group 

10 43%  10 43%  3 13%  

 

23 

(100%) 

Neutral 

Group 

13 72%  3 17%  2 11%  

 

18 

(100%) 

Total 36   23   10   69 

  

Based on the search type data, I examined possible differences of search types 

across the groups. For both pro-Israel and pro-Palestine groups, word meaning and 

concepts were searched with similar frequency (Table 22). However, the neutral group 

searched for word meaning frequently (72%), while search for concepts were low (17%). 

These results raised a further question: Do differences in Internet search between groups 
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relate to participantsô topic beliefs and bias, or low prior knowledge? This question was 

not answered in the current study and remains for future study.  

Summary 

 This section examined whether participantsô topic beliefs influenced their reading 

processes, as measured by reading time and order, and Internet searches.  I examined 

whether there were differences in reading times across groups. Previous studies showed 

that participants spent more time reading belief-inconsistent texts than belief-consistent 

texts, revealing disconfirmation bias. In this study, nonparametric tests revealed no 

statistical differences; the findings of this study were different from the previous studies. 

Three possible explanations were discussed: different study designs between the previous 

studies and this study (e.g., lengths of text materials), small sample size of this study, and 

characteristics for time measure (i.e., reading time may not be an appropriate measure for 

detecting bias). 

 Next, I examined whether topic beliefs influenced participantsô reading order. The 

rationale for this examination was that participants may more frequently revisit specific 

texts rather than other texts based on beliefs. Analysis of reading order revealed that there 

were no differences in reading orders across groups. Rather, I found two common 

patterns. First, participantsô reading was linear (i.e., participants read from first text to the 

final text without looking back). Second, participants read the first text carefully and then 

the subsequent texts in order to determine the overall theme of the text set. Third, Internet 

search patterns, including search time and frequency, search types, and Internet search 

purposes were examined. I found that participants frequently used the Internet during 

multiple text comprehension, even if this option was not required. However, I did not 
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find any specific group differences in Internet searches across groups, despite minor 

differences of Internet search patterns.  

Analysis of Strategic Processing 

 The final research question was how do individual differences in topic-related 

reader belief influence reading strategy use?  This section describes types of strategic 

processing codes by participants, frequency and patterns of strategic processing, and case 

examples of strategy use in relation to bias.  

Types of Strategic Processing 

 Five types of think-aloud comments were encoded from participantsô verbal 

reports and examined during the study: Considering text content (C), Acceptance and 

resistance (AR), Monitoring (M), Evaluation (E), and Information need and search (IS) 

(Appendix I).  

 Considering text content. This category described readers considering text 

content based on their prior knowledge or previously read information (Pressley & 

Afflerbach, 1995). It included paraphrasing, elaboration/inference, and summarization.  

 

Table 23  

Examples of Considering Text Content 

Source Text Reader 

William 

(I4), 

Text 4 

French judge Christine Chanet, who led 

the panel, said Israel never cooperated 

with the probe, which the council 

ordered last March.    

 

So it says, ñWell, they tried to do it 

earlier and it didnôt workò 

 

Emily 

(N2), 

Text 1 

During the first decade of Israeli 

occupation, there was comparatively 

little civil resistance to Israeli 

authorities and very little support 

among Arab residents of resistance 

activity. 

So, I guess things are kind of peaceful 

at this point, so thatôs good. Alright just 

a little resistance so, just kind of 

dealing with it and maybe hoping that, 

that things kind of stay at peace I guess 

and people keep this base that they 

have at the time. 
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 In Table 23, the first example showed that William paraphrased the target text in 

order to understand it in his own words. The second example showed that Emily used 

inference or elaboration using prior knowledge in order to understand the text. The two 

examples indicated that participants considered text content, including identification of 

main ideas.  

 Acceptance and resistance. This category described readersô acceptance of, or 

resistance to, text content based on readersô beliefs and prior knowledge (Table 24). In 

fact, the acceptance and resistance category encompasses two strategic processing codes 

operating in opposite ways. However, I included the two processing codes in one 

category because both commonly represented readersô constructive judgment of 

accepting or resisting of text information based on prior knowledge and readerô beliefs.  

Table 24  

Examples of Acceptance and Resistance 

Source Text Reader 

Acceptance  

Jackson 

(P4), 

Text 4 

All settlement activity in the occupied 

Palestinian territory, including east 

Jerusalem, is illegal under international 

law. 

Okay, another thing why the West 

bank settlement was not justified. 

Sophia 

(I2), 

Text 3 

And consequently, instead of lamenting 

that the status quo is not sustainable, the 

international community should work 

together with the parties to improve it 

where possible and make it more viable.  

And I guess that itôs helpful that I 

can get another opinion in the matter 

just because they have been fighting 

about this for so long that maybe 

they need someone to come in and 

actually help with peace-making. 

Resistance 
Jackson 

(P4), 

Text 3 

 

While the status quo is not anyoneôs 

ideal, it is immeasurably better than any 

other feasible alternative. 

That is very wrong, very ignorant 

statement. 

Abigail 

(P2), 

Text 3 

Moreover, the Palestinians have 

repeatedly refused to implement a 

negotiated two-state solution. The 

American government and its European 

allies should abandon this failed formula 

once and for all. 

Thereôs been no proof of that so far 

that they have repeatedly refuse. But 

there has been proof that the Israelis 

have been repeatedly refused to get 

out of the Palestinian land. Now he 

just sounds like an asshole. 



  

  

175 

 The first and second examples illustrated readersô acceptance of text content. In 

the first example, Jackson accepted the content of a target sentence, saying, ñ[This 

information] was another thing [reason] why the West bank settlement was not justified.ò 

Consistent with pro-Palestine beliefs, Jackson accepted this information without 

providing a rationale for accepting information. In the second example, a pro-Israel 

participant, Sophia, accepted the text content with her explanation.   

 The third and fourth examples showed readersô disagreement, rejection, or 

counterarguments against text content based on prior knowledge and topic belief. In the 

third example, Jackson simply resisted the text content. However, in the fourth example, 

Abigail resisted text content with her explanation.  

 Monitoring. This category described readersô metacognitive strategy use, 

including monitoring the self, detection of comprehension difficulties, fixing difficulties, 

or, confirmation of comprehension. For example, two readers monitored their 

comprehension problems (Table 25).  

Table 25  

Example of Monitoring 

Source Text Reader 

Elizabeth 

(N5), 

Text 1 

The Arab state whose creation was 

envisioned by the 1947 UN partition 

plan never came into being, and the 

West Bank was formally annexed by 

Jordan on April 24, 1950, although this 

annexation was recognized only by 

Great Britain and Pakistan. 

 

After reading the third paragraph, it is 

very confusing to me because it seems 

like thereôs a lot of little issues going on 

in the land.  

Ava 

(N1), 

Text 1 

Within its present boundaries, it 

represents the portion of the former 

mandate retained in 1948 by the Arab 

forces that entered Palestine after the 

departure of the British.  

That last sentence is kind of confusing 

to me because I donôt know whoé So 

ñthe Arab forces entered Palestineò after 

the British left, so, I thought it already 

belonged to the, wait ok, that makes 

sense because the Israelis occupied that 

area. 
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The first example showed Elizabethôs detection of comprehension difficulty due 

to lack of prior knowledge. However, the second case showed that Ava solved the 

comprehension difficulty after feeling the comprehension problem. The sentence Ava 

read at that time did not include what countries took place in Israel/Palestine, although 

this sentence stated that Arab forces entered the land. Based on the previous information 

and prior knowledge, she inferred that ñIsraelis occupied that area.ò This case also was 

also included in the monitoring category. 

 Evaluation. This category described readersô evaluation of text, focused on 

source information, bias prediction/detection, evaluation of author, evaluation of text, and 

comparing sources for evaluation (Table 26).  

Table 26  

Examples of Evaluation 

Source Text Reader 

Emily 

(N2), 

Text 3 

Å Title: Israelôs Settler Are 

Here To Stay 

Å Author: Dani Dayan (The 

chairman of the Yesah 

Jewish communities in the 

West Bank) 

Å Source:  Opinion page, 

The New York Times  

Å Date: July 25, 2010 

Okay so this is an opinion page very important from 

the New York Times and the author is the chairman of 

the Yesah Jewish communities in the West Bank. 

Where was text two from, um, date unknown okay, so 

that makes things a little tricky since text two is, the 

date is unknown. Itôs hard to compare when this was 

happening, but, a lot of this stuff I guess, the person 

that they reference is from the early 2000s. So that one 

would not be as recent as this one is from July 2010. 

 

Jackson 

(P4), 

Text 3 

Å Title: Israelôs Settler Are 

Here To Stay 

Å Author: Dani Dayan (The 

chairman of the Yesah 

Jewish communities in the 

West Bank) 

Å Source:  Opinion page, 

The New York Times 

 

Alright, this is going to be biased for the Jewish 

people, the title says it all with the author the chairman 

of ñYesah Jewish communities in the West Bankò. Itôs 

not like heôs some random Jew, he is in the West Bank 

and heôs a chairman of something. 

Ethan 

(N3), 

Text 3 

The settlements of Judea 

and Samaria are not the 

problem ð they are part of 

the solution.    

This guy, I donôt know if all Jewish people or all 

Israelis are like this strong of their opinions but he 

probably definitely reflects some of what the, like 

religion ideology that Text 2 was talking about. But 

itôs kind of sad that this man doesnôt really concede 

much at all. 
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 Table 26 provides three sub-types of evaluation. The first (Emily, N2) and second 

(Jackson, P4) participants showed evaluation of the same source information about Text 

3. However, they evaluated the source information differently. While Emily identified 

source information that contained author, publication, and date information (source 

information), Jackson focused on author bias in Text 3 (bias detection/prediction). In the 

third example, a participant (Ethan, N3) evaluated the author as extreme ideologist at the 

end of the reading (evaluation of text). 

 Information need and search. This category described readersô statements of 

information need and Internet searches. All actual Internet searches (which appeared in 

the previous section) were coded in this strategy type. In addition, readers sometimes 

expressed information need, but did not search information on the Internet. This case was 

also encoded as information need and search category. 

Table 27  

Examples of Information Need and Search 

Source Text Reader 

Jacob 

(I1), 

Text 5 

It also runs contrary to Israelôs 

obligations under the Road Mapò for a 

Middle East peace settlement. 

 

I should probably learn more 

about this ñRoad Mapò 

Jacob 

(I1), 

Text 5 

While some governments of Israel have 

favored the physical expansion of 

settlements or the increase of their 

population, settlement growth has been 

driven by the preferences of private 

citizens. 

Interesting. Though it kind of 

goes against the whole, was it the 

right wing or left wing that really 

wants that to happen? 

 

 

Table 27 describes two cases of information need. In the first example, Jacob 

thought that he needed more general facts and descriptions about the road map that 

explicitly appeared in a text sentence. In the second example, he felt a need for specific 

information that was not explicitly mentioned in the target sentences. 
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 Participantsô strategic processing was coded into five categories: Considering text 

content, Acceptance and Resistance, Monitoring, Evaluation, and Information Need and 

search. The next section describes how the five categories were used according to the 

groups.   

Frequency and Patterns of Strategy Use 

 Based on encoded participantsô verbalization data (Appendix I), individual 

participantsô frequency of strategic processing were counted (Appendix J). Based on the 

coded strategy data, I counted the frequency of strategy codes for each group (Table 28).  

Table 28  

Descriptive Statistics: Frequency of Strategy Use  

   C AR M E IS 

Pro-Israel 

group 

  

M 42.60 27.28 2.80 9.40 14.80 

SD (33.34) (17.25) (3.11) (3.51) (6.91) 

Mdn 

 

29 27 2 10 11 

Pro-Palestine 

group 

M 21.20 38.40 3.20 9.60 7.40 

SD (14.08) (6.58) (4.66) (10.26) (6.11) 

   Mdn 

 

17 38 1 8 7 

Neutral group 

  

M 43.20 8.60 7.00 10.60 7.60 

SD (34.45) (8.26) (3.94) (7.13) (5.59) 

 Mdn 30 11 7 14 5 

Note. M: mean, SD: Standard deviation, Mdn: Median 

 Figure 28 portrays the mean of frequency of strategic processing for each group, 

and illustrates both similarities and differences in terms of strategy use. First, considering 

text content (C) was the most widely used strategy in both pro-Israel group and neutral 

group. Second, both the pro-Israel and pro-Palestine groups frequently employed the 

strategy of Acceptance and Resistance (AR). Third, Monitoring (M) was relatively 

frequent in the neutral group, whereas it was less frequent in the other two groups. 

Fourth, evaluation (E) was similarly less frequent in all the three groups. Fifth, 
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Information need and Search (IS) was frequent in the pro-Israel group than the other two 

groups.  

 

Figure 28. Mean of frequency of think-aloud strategic processing 

 

 When comparing belief groups (pro-Israel and pro-Palestine) and the neutral 

group, differences appeared in the category of Acceptance and Resistance (AR) and 

Monitoring (M). In order to identify the differences between the belief groups and the 

neutral group, Kruskal-Wallis one-way ANOVA tests were performed on the frequency 

of each processing code (i.e., C, AR, M, E, IS). The result of the Kruskal-Wallis tests 

revealed that only the Acceptance and Resistance (AR) showed a statistically significant 

effect, ɢ2 (2) = 8.511, p < 0.05. No other processing codes reached statistical significance 

(Table 29).  
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Table 29  

Kruskal-Wallis One-way ANOVA Test for the Strategic Processing across Groups 

 C AR M E IS 

Chi-Square 1.217 8.511 2.815 .337 2.545 

Df 2 2 2 2 2 

Asymp. Sig. .544 .014 .245 .845 .280 

a. Kruskal Wallis Test; b. Grouping Variable: Group 

 

 Since the only significant effect was that of the acceptance and resistant (AR), 

post-hoc pairwise comparisons of AR was performed using the Mann-Whitney U test. 

For this post-hoc test, the Bonferroni correction was calculated as a critical p-value (i.e., 

1/3 * 0.05 = 0.017) in order to prevent family-wise type I error.   

 The three post-hoc comparisons revealed that the frequency of the Acceptance 

and Resistance (AR) was statistically significant between the pro-Palestine and the 

neutral group, U = 0, z= -1.892, p < 0.017 (Table 30). For the other comparisons, 

frequency of acceptance and resistance was not significantly different at 0.017 level (i.e., 

critical value of the Bonferroni correction).  

 Why were there no statistical differences between the pro-Israel and neutral 

groups while there was a difference between the pro-Palestine and neutral groups? One 

reason for the non-significant difference between pro-Israel and neutral groups could be 

explained by the individual differences of pro-Israel participants. For example, 

participant I4ôs frequency of AR was 7, whereas other participantsô frequency of AR was 

over 20 (i.e., I1: 31, I2: 20, I3: 54, and I5: 25). In other words, I4ôs low frequency of AR 

contributed to the non-significant test result. For that reason, I4 was an exceptional case 

in the pro-Israel group. When I4 was not included in this sample, there would have been 

statistical difference between the two groups. 
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Table 30  

The Results of Three Post-hoc Pairwise Comparisons Using the Mann-Whitney U Test for the Acceptance and Resistance 
 

 Group Mean 

Rank 

Sum of 

Ranks 

Mann-

Whitney U 

Wilcoxon W Z Asymp. Sig. 

(2-tailed) 

Exact Sig. 

         

Pro-Israel and pro-

Palestine group  

Pro-Israel 4.1 20.5 5.5 20.5 -1.467 0.142 .151aa 

Pro-

Palestine 

6.9 34.5           

                  

Pro-Israel and 

neutral group  

Pro-Israel 7.3 36.5 3.5 18.5 -1.892 0.059 .056a 

Neutral 3.7 18.5           

                  

Pro-Palestine and 

neutral group 

  

Pro-

Palestine 

8 40 0 15 -2.619 0.009 .008a 

Neutral 3 15           

 

 



  

  

182 

 With this caveat, I believe that the use of the AR was an important distinguishing 

characteristic between the pro-Israel group and the neutral group, although statistical 

significance was not found. This conclusion showed that topic belief was related to 

readersô strategy use, especially for the Acceptance and Resistance. In other words, the 

AR was the only identifiable indicator with which to distinguish between the belief 

groups (i.e., the pro-Israel and pro-Palestine groups) and the neutral group.  

 Based on this result, the next task was to investigate how the AR was used 

similarly or differently across groups. I used two analyses to investigate how participants 

used the Acceptance and Resistance. The first approach was to use quantitative analysis 

of AR. In this approach, I distinguished acceptance processing from resistance 

processing, in order to identify how participants used the two sub-strategies differently 

according to belief-consistent and belief-inconsistent texts. The second analysis was a 

qualitative investigation of participantsô verbal reports. In this analysis, I compared and 

contrasted participantsô AR usage by examining how participants accepted or resisted 

text information according to their beliefs. 

Frequency of Participantsô Strategic Processing: Acceptance and Resistance 

 Participantsô frequency of all strategic processing (C, AR, M, E, IS) per text was 

calculated (Appendix J). Among the five types of strategic processing, I focused on 

Acceptance and Resistance because it was only the identified strategic processing 

category that distinguished between belief groups and the neutral group. In addition, I 

counted acceptance (A) and resistance (R) separately in order to identify how the three 

groups used AR differently across the five texts. The three groupsô frequency of 

acceptance and resistance per each text is calculated in Table 31. 
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Table 31  

Frequency (Percent) of Acceptance and Resistance per Each Text 

  Text 1 Text 2 Text 3 Text 4 Text 5 

Acceptance strategy      

 Pro-Israel Group 11 (11%) 13 (14%) 31 (32%) 3 (3%) 18 (18%) 

 Pro-Palestine Group 12 (13%) 59 (74%) 5 (7%) 35 (48%) 2 (3%) 

 Neutral Group 2 (2%) 14(17%) 6 (9%) 4 (6%) 0 (2%) 

Resistance strategy       

 Pro-Israel Group 3 (3%) 27 (29%) 1 (1%) 30 (33%) 1 (1%) 

 Pro-Palestine Group 10 (11%) 2 (3%) 41 (54%) 5(7%) 21 (32%) 

 Neutral Group 

 

0 (0%) 1(1%) 8 (11%) 5 (%) 3 (4%) 

Note. Percentage was simply calculated as a ratio of the target frequency to the total frequency. 

Percentage of acceptance: A/(C+AR+M+E+IS); Percentage of resistance: R/(C+AR+M+E+IS)   

 

 For the Acceptance, the pro-Israel group showed a high frequency of use in Texts 

3 and 5 (pro-Israel stance), while the pro-Palestine group frequently used Acceptance in 

Texts 2 and 4 (pro-Palestine stance). On the other hand, frequency of resistance was in 

contrast to that of acceptance. The pro-Israel group showed high resistance to Texts 2 and 

4 (pro-Palestine stance), whereas the pro-Palestine group showed high resistance to Texts 

3 and 5 (pro-Israel stance). Such opposing patterns between the two groups are 

represented in Figure 29. Given that the neutral group showed constant low frequency of 

Acceptance and Resistance, the high frequency of AR in both the pro-Israel and pro-

Palestine groups suggested confirmation bias (i.e., a cognitive bias in which a reader 

prefers information that confirms his or her prior beliefs) during text comprehension. 
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Bar graph of acceptance frequency Bar graph of resistance frequency 

 

Figure 29. Bar graphs of acceptance and resistance frequency per text 
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 The participantsô biased strategic processing could also be examined for the 

consistency of the text stances and AR.  Table 32 shows that there was a high acceptance 

rate of belief-consistent texts (pro-Israel group: 75%, pro-Palestine group: 93%) and a 

low acceptance rate of belief-inconsistent texts (pro-Israel: 25%, pro-Palestine: 7%). In 

addition, the resistance rate was high in belief-inconsistent texts (pro-Israel group: 97%, 

pro-Palestine group: 90%) and low in belief-consistent text (pro-Israel: 3%, pro-

Palestine: 10%). This pattern clearly indicated that both the pro-Israel and pro-Palestine 

groups comprehended texts in a biased way. Such biased patterns did not appear in the 

neutral group.  

Table 32  

AC Strategy Pattern of Pro-Israel and Pro-Palestine Group 

  Pro-Israel stance  

(Text 3 and Text 5) 

Pro-Palestine Stance 

(Text 2 and Text 4) 

Total 

  Frequency (Percent) Frequency (Percent)  

Acceptance Pro-Israel 49 (75%) 16 (25%) 65 (100%) 

 Pro-Palestine 7 (7%) 94 (93%) 101(100%) 

     

Resistance Pro-Israel 2 (3%) 57 (97%) 59 (100%) 

 Pro-Palestine 62 (90%) 7 (10%) 69 (100%) 

Total    294 

 

Case Examples of Participantsô Strategic Processing: Acceptance and Resistance 

 As described in the previous section, both the pro-Israel and pro-Palestine groups 

showed Acceptance and Resistance in an unbalanced way according to their beliefs. I 

believed that such unbalanced strategic processing was one aspect of participantsô bias 

during comprehension. This section describes three case examples of participantsô biased 

strategic processing. First, I will compare a pro-Palestine participant and a neutral 

participant in order to show biased strategic processing. Second, I will describe how 
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participants of different beliefs responded differently to two contradictory excerpts. 

Finally, I will compare a pro-Israel participant with a pro-Palestine in terms of strategic 

processing.  

 Case 1: Comparison between a pro-Palestine participant and a neutral 

participant.  I compared a neutral participant (Ethan, N3) with a pro-Palestine participant 

(Abigail, P2) in their reading of controversial texts. One excerpt from Text 2 described 

Israeli settlersô violent attacks on Palestinians. The other excerpt from Text 3 argued for 

the legitimacy of Israeli settlement.   

 The neutral participantôs (Ethan, N3) four verbal reports showed that the 

participant kept a careful and critical stance on both texts (Figure 30). In the Text 2, 

Ethan tried to understand the situation in first part of the excerpt by considering text 

content (A). Then Ethan used the resistance by raising a question about the violent attack 

because the settlerôs violent attack was reported only by Palestinians in the West Bank 

(B). In this resistance, he added that this fact needed to be verified by an ñindependent 

partyôs survey.ò When Ethan read Text 3, there were similar patterns. He evaluated the 

text source first and predicted that text source was pro-Israel (C). In the following 

sentence, he resisted the authorôs idea because it was illogical: The authorôs argument for 

moral justification of Israelôs settlement was not morally justified because the author 

viewed Palestinians state as a recipe for disaster (D). Thus, Ethan, a neutral participant, 

examined the source information in a balanced way. 

 On the other hand, a pro-Palestine participant (Abigail, P2) accepted and resisted 

text information according to her belief (Figure 31). In Text 2, Abigail accepted the 

settlersô violent acts against Palestinians as truth (E). Then she revealed her anger against 
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Israeli settlers due to compassion for Palestinians, saying ñBut itôs their land. Why are 

you going to prevent them from harvesting? Theyôre hungryò (F). On the other hand, 

Abigail used Resistance strategy in Text 3. Rather than accepting or evaluating 

information, she resisted text information continually (G, H). Based on comparison of the 

two participants, it could be concluded that the pro-Palestine participant was more biased. 

Abigailôs verbal report pattern was consistent with her beliefs. In other words, she tended 

to accept belief-consistent information and to resist belief-inconsistent information. Such 

a biased approach seldom appeared in Ethanôs case (N3).    
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Figure 30. A neutral participantôs (Ethan, N3) example of unbiased reading 

 














































































































