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Abstract 

This study investigated whether accessing conflicting claims in other documents by means of 

hyperlinks embedded within currently read documents may facilitate conflict detection and 

source-content integration. Norwegian undergraduates (n = 85) read multiple conflicting 

documents on a controversial health-related issue, with half of the conflicting claims across 

documents hyperlinked and the other half not. Moreover, half of the participants were told 

that they would get more information by clicking on the links (weak prompting condition) 

while the other half were additionally told that clicking on the links was necessary to get a 

more complete understanding of the issue (strong prompting condition).  Results indicated 

that the extent to which participants accessed conflicting claims in other documents via the 

hyperlinks was positively related to their detection of cross-document conflicts as well as their 

integration of source-content information. A mediational analysis indicated that conflict 

detection mediated the effect of accessing conflicting claims via the hyperlinks on source-

content integration. No relationship was found between the prompting condition and 

participants’ selection of the hyperlinks. The theoretical significance as well as the practical 

value of our findings are discussed.    
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To Click or not to Click: 

Investigating Conflict Detection and Sourcing in a  

Multiple Document Hypertext Environment 

 

 

 When people use multiple information resources to learn about a particular situation, 

issue, or phenomenon, attention to the sources of information is often crucial (Bråten, 

Stadtler, & Salmerón, 2018; Magliano, McCrudden, Rouet, & Sabatini, 2018). Especially 

when people read about complex, controversial, and unfamiliar issues, such as the potential 

health effects of sun exposure (Moan, Baturaite, Juzeniene, & Porojnicu, 2012), they may 

have a hard time determining the accuracy and trustworthiness of differing knowledge claims 

directly (Stadtler & Bromme, 2014). In such situations, it may therefore be highly pertinent to 

take features of the sources into consideration, for example, the author’s affiliation and 

credentials, the document type (e.g., a scholarly article or an op-ed), the venue, and the date of 

publication (e.g., Bråten, McCrudden, Stang Lund, Brante, & Strømsø, 2018; McCrudden, 

Stenseth, Bråten, & Strømsø, 2016; Stadtler & Bromme, 2014). Such consideration of source 

information, termed “sourcing” within the area of multiple document literacy research 

(Bråten, Stadtler, & Salmerón, 2018; Scharrer & Salmerón, 2016; Wineburg, 1991), allows 

readers to evaluate the potential accuracy and trustworthiness of knowledge claims indirectly, 

that is, in light of the features of the sources (Rouet, 2006; Stadtler & Bromme, 2014). 

Presumably, prioritizing information from competent, unbiased, vetted, and updated sources 

will help learners build a more appropriate, higher-quality mental representation of the issue 

in question and counteract tendencies to waste time and effort on information of dubious 

quality (Bråten, Strømsø, & Britt, 2009; Britt, Rouet, & Braasch, 2013). 
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 Thus, one the one hand, readers may evaluate source information before deciding 

whether to incorporate the content from a particular document into their mental representation 

when learning about a controversial issue. For example, intervention studies examining 

secondary school students’ post-reading essays found that they more often included content 

from more authoritative, reliable sources after training (Braasch, Bråten, Strømsø, 

Anmarkrud, & Ferguson, 2013; Mason, Junyent, & Tornatora, 2014). Notably, a recent eye-

tracking study reported that undergraduates who were encouraged to pay attention to source 

information in an Internet-based multiple-document scenario invested more time than a 

control group in scrutinizing the search engine results page (SERP) before accessing the web 

pages. Accordingly, the inclusion of information from the more trustworthy pages in 

participants’ post-reading essays was mediated by the time devoted to reading the SERP 

(Authors, under review).   

On the other hand, it could be the case that source evaluation takes place once learners 

have already linked source information and semantic content, that is, noted and remembered 

“who says what” as a basis for source-content integration (Britt, Perfetti, Sandak, & Rouet, 

1999; Perfetti, Rouet, & Britt, 1999; Rouet, 2006). It is therefore of great concern to literacy 

researchers that students at different educational levels have been found to typically disregard 

source information and pay attention only to the content in multiple document reading 

contexts (e.g., Barzilai, Tzadok, & Eshet-Alkalai, 2015; Bråten, Strømsø, & Andreassen, 

2016; Kiili, Leu, Martuunen, Hautala, & Leppänen, 2018). At the same time, however, a 

range of individual difference and contextual factors have been shown to influence the extent 

to which learners take source information into consideration when reading multiple 

documents (for review, see Bråten, Stadtler, & Salmerón, 2018). In the current research, we 

address one specific contextual factor that has attracted much attention from researchers 

during the last decade: whether different sources provide conflicting accounts of the same 
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situation or issue. In doing so, we build on the Discrepancy-Induced Source Comprehension 

(D-ISC) model of Braasch and colleagues (Braasch & Bråten, 2017; Braasch, Rouet, Vibert, 

& Britt, 2012) and prior research supporting this model (for reviews, see Braasch & Bråten, 

2017; Bråten & Braasch, 2018). However, moving beyond prior research framed by the D-

ISC model, this is the first study that tests core assumptions of the D-ISC model within a 

hypertext environment allowing learners to access conflicting information from different 

sources via hyperlinks, which may facilitate the detection of conflicting claims across 

multiple documents and thereby promote the construction of source-content links (Braasch & 

Bråten, 2017; Braasch et al., 2012). 

 Before we further describe the unique aspects of our study, as well as the hypotheses 

that guided the current research, we briefly discuss the D-ISC model and prior research 

framed by this model. Because we created a hypertext environment to test assumptions of the 

D-ISC model in this study, we also provide a brief discussion of the opportunities and 

challenges of hypertext as a background. 

Theoretical and Empirical Background 

 According to the D-ISC model, attention to sources, in particular to “who says what” 

(i.e., source-content links), will increase when learners detect conflicts across different 

documents (Braasch & Bråten, 2017; Braasch et al., 2012). When different documents contain 

conflicting information about the same issue, information from a prior document is likely to 

return to working memory when learners encounter overlapping, yet conflicting information 

in a currently read document. In turn, such co-activation of conflicting information from 

different documents in working memory produces experiences of cognitive conflict, which 

learners try to resolve by shifting their attention toward sources. The basic idea is that noting 

and remembering the sources of the different views may help learners understand the conflict 

and build a coherent mental representation of the issue by using information about the 
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respective sources as organizational elements (Braasch & Bråten, 2017; Bråten & Braasch, 

2018). 

 A number of recent empirical investigations have confirmed that sourcing may 

increase when learners encounter conflicting claims (Barzilai & Eshet-Alkalai, 2015; Braasch 

et al., 2012; Kammerer, Kalbfell, & Gerjets, 2016; Rouet, Le Bigot, de Pereyra, & Britt, 2016; 

Salmerón, Macedo-Rouet, & Rouet, 2016; Saux et al., 2017, 2018; Stadtler, Scharrer, 

Skodzik, & Bromme, 2014; Stang Lund, Bråten, Brandmo, Brante, & Strømsø, 2019; Stang 

Lund, Bråten, Brante, & Strømsø, 2017). In particular, the studies by Stang Lund et al. (2017, 

2019) are relevant in the current context because these authors investigated the predictability 

and mediating role of conflict detection for source-content integration when students read 

multiple conflicting documents on a controversial socio-scientific issue. Thus, in their first 

study, Stang Lund et al. (2017) showed that conflict detection was a unique positive predictor 

of source-content integration after controlling for prior knowledge, interest, and critical 

reading strategies. In a follow-up, path analytic study, Stang Lund et al. (2019) showed that 

conflict detection mediated the effect of presentation format (i.e., reading conflicting 

information in multiple documents vs. a single document) on source-content integration when 

other cognitive and motivational factors were controlled for. 

 Prior research framed by the D-ISC model has varied with respect to the reading 

materials, with conflicting claims presented by different sources embedded within a single 

document (e.g., Braasch et al., 2012; Rouet et al., 2016) or by the sources of different 

documents (e.g., Barzilai & Eshet-Alkalai, 2015; Kammerer et al., 2016a). Moreover, 

documents presenting conflicting information have varied in length from very brief 

researcher-generated texts (e.g., Braasch et al., 2012; Rouet et al., 2016) to longer, more 

authentic texts (e.g., Barzilai & Eshet-Alkalai, 2015; Stang Lund et al., 2017) and from 

traditional printed texts (Stang Lund et al., 2017, 2019) to digital documents (e.g., Kammerer 



6 
 
 

& Gerjets, 2014; Kammerer et al., 2016). However, no prior study in this area has presented 

multiple conflicting documents in a hypertext environment where learners can access 

conflicting claims in another document by clicking on links embedded within the document 

currently read. By doing this, we wanted to examine whether this unique affordance of a 

hypertext environment may facilitate conflict detection and sourcing because it increases the 

likelihood that conflicting claims are activated or attended to simultaneously, as required by 

the D-ISC model. 

 Hypertext can be defined as a digital document in which information is connected to 

related information in other documents by means of embedded links, creating a navigable 

network of information that readers can access and re-access at their own discretion (Landow, 

2006). Theorists and researchers have applauded the potential of hypertext to facilitate 

readers’ adaptive construction of knowledge. In particular, within the influential cognitive 

flexibility theory of Spiro and colleagues (e.g., Jacobson & Spiro, 1995; Spiro, Coulson, 

Feltovich, & Anderson, 1994), hypertext allows for a “criss-crossing” of a conceptual 

landscape from multiple intellectual points of view that helps readers build a rich and flexible 

representation of a complex issue. According to Spiro, Klautke, and Johnson (2015), such 

representations may have “rearrangeability” as an essential characteristic, meaning that they 

have “a built-in potential to achieve different forms for different purposes at different times in 

later contexts of application” (p. 48). 

 At the same time, however, there are several challenges involved in the reading of 

hypertext. In particular, when trying to assemble coherent understanding of an issue from a 

linked network of information, readers easily may be distracted and confused and lose track of 

the issue they set out to investigate (Bråten, Braasch, & Salmerón, in press; Cho & 

Afflerbach, 2017; Salmerón, Strømsø, Kammerer, Stadtler, & van den Broek, 2018; van den 

Broek & Kendeou, 2015). Thus, navigating across linked information in multiple documents 
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in a way that builds rather than disturbs coherent understanding is crucial to benefit from the 

affordances of hypertext reading (Naumann, 2015; Salmerón, Kammerer, & Delgado, 2018). 

According to the Information Foraging Theory (Pirolli, 2007), navigation via hyperlinks is 

determined by the perceived likelihood that linked content matches individuals’ search goals, 

with individuals tending to select hyperlinks that activate semantic content strongly associated 

with the desired content in semantic memory. While this essentially describes a dumb, 

spreading activation mechanism underlying the selection of hyperlinks, others have 

highlighted the effortful, strategic activity underlying the construction of coherent reading 

paths in hypertext environments (Cho & Afflerbach, 2017). Thus, Cho and Afflerbach (2017) 

described how readers may use strategies to manage information spaces and navigate toward 

useful texts (e.g., scrutinize hyperlinks to anticipate and judge the usefulness and significance 

of the information before accessing it, based on specific reading goals), to build intertextual 

linkages and make meanings from hypertexts (e.g., use the meaning constructed in the course 

of navigating and reading multiple texts to build an integrative mental model), to monitor the 

construction of reading paths (e.g., determine that located information is not useful and note 

disorientation), and to evaluate links and textual information (e.g., evaluate the result of a 

search or move in hypertext). 

 In any case, a fundamental challenge with the reading of hypertext exists because the 

building of integrated understanding requires that readers consider how pieces of information 

encountered in spatially distinct texts relate to each other (Salmerón, Strømsø, et al., 2018; 

van den Broek & Kendeou, 2015). This is demanding not only because readers must hold 

information from spatially distinct texts in working memory simultaneously, but also because 

the construction of incoherent navigation paths may lead readers astray and disturb the 

integration process (Salmerón, Cañas, Kintsch, & Fajardo, 2005). That said, because 

hyperlinks more often than not connect texts that are conceptually related, they may also 
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support the integration of information across texts. In a conventional linear text, the 

integration of different parts of the text in the reader’s mental model (Kintsch, 1998) is 

usually facilitated by semantic connections and verbal organizers that foster co-activation of 

different pieces of information (Rouet, 2006). Similarly, it could be argued that connecting 

two separate texts by means of a hyperlink would facilitate readers’ detection of cross-text 

connections and, thus, improve integration across texts. Further, hyperlinks in texts may serve 

as signalling cues. Accordingly, a recent eye-tracking study found that the presence of 

hyperlinks encouraged rereading of the preceding text when the hyperlinked word was a low-

frequency one (Fitzsimmons, Weal, & Drieghe, 2019, Experiment 3). Although Fitzsimmons 

and colleagues did not measure comprehension or memory for content, they argued that the 

presence of hyperlinks triggered increased processing of the information when highlighting 

difficult words or concepts (i.e., low frequency words). When reading multiple conflicting 

documents, signalling rhetorical relationships across texts has been found to facilitates 

readers’ conflict detection and sourcing (Stadtler et al., 2014). Thus, linking conflicting texts 

through hyperlinks could be seen as a way of signalling cross-text connections and facilitate 

integration across texts that are spatially separated. 

With respect to the detection of conflicting claims across separate texts, in particular, a 

specific claim encountered in one text would have to be retained or reinstated in working 

memory when readers encounter a conflicting claim in another text (Braasch & Bråten, 2017). 

Based on the previous discussion, two scenarios could be possible with regard to the use of 

hyperlinks and conflict detection. On the one hand, using hyperlinks may involve additional 

cognitive effort because the reader has to make strategic decisions, which could be 

detrimental to identifying and integrating conflicting information across separate documents. 

On the other hand, accessing conflicting information through hyperlinks could facilitate 

conflict detection because the presence of hyperlinks has been found to help learners identify 
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and memorize relationships between different pieces of information. Thus, the use of 

hyperlinks could either disturb or facilitate conflict detection. As long as the hyperlinks 

directly connect conflicting claims, however, they seem more likely to facilitate conflict 

detection, as compared to the reading of texts in a linear way. 

The Present Study 

 Given this background analysis, we took advantage of an essential characteristic of a 

hypertext environment (i.e., access to related information in other texts via hyperlinks) and 

created a support mechanism that might help readers co-activate conflicting claims from 

multiple texts simultaneously. Specifically, this mechanism provided readers with hyperlinks 

that, when selected, gave them access to popup balloons containing conflicting claims 

presented in other texts dealing with the same issue without leaving the currently read text. In 

accordance with the D-ISC model (Braasch & Bråten, 2017) and previous research framed by 

this model (e.g., Kammerer et al., 2016a; Stang Lund et al., 2017, 2019), we hypothesized that 

the extent to which readers accessed conflicting claims by means of these hyperlinks would 

determine their conflict detection and, in turn, construction of source-content links.  

 While all participants read conflicting claims in different texts that were not linked in 

the described way in addition to conflicting claims that were accessible via hyperlinks (i.e., in 

popup balloons), we did not expect the availability of linked claims per se but rather the 

extent to which participants accessed those claims via the links to be beneficial to conflict 

detection and source-content integration. This is because the availability of links in hypertext 

does not guarantee that readers actually use those links to access related information in other 

texts, with readers likely to vary considerably in their strategic approach to hypertext reading 

(Cho & Afflerbach, 2017). Indeed, people seem to show a moderate and even low tendency to 

click on hyperlinks. For example, Mukai, Bro, Fenger-Grøn, Olesen, and Vedsted (2012) 

found that only 45% of general practitioners clicked on a hyperlink that was inserted into a 
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report that communicated the results of a cancer screening test applied to some of their 

patients as part of a national screening program. The use of hyperlinks was even lower in a 

study by Amichai-Hamburger, Kaynar, and Fine (2007), who found that the average number 

of links clicked on by their participants ranged from 0.56 to 1.08 (depending on the 

experimental condition) out of eight links on a commercial website that they had to read in 

order to decide whether to download a computer software.  

Regarding the use of hyperlinks in the current study, we wanted to examine its effect 

on conflict detection in an ecologically valid situation in which decisions to click on the links 

were up to participants, as is usually the case when navigating on the Internet. Thus, in one 

experimental condition, participants were only told that the hyperlinks provided additional 

information. However, given the moderate-to-low level of hyperlink usage reported in 

previous studies (e.g., Amichai-Hamburger et al., 2007; Mukai et al., 2012) we also wanted to 

ensure that a substantial portion of the participants read the conflicting claims by clicking on 

the available links. Thus, to increase the likelihood that they selected the links, half of the 

participants were told that clicking on the links was necessary to gain a more complete 

understanding of the issue. In accordance with Britt, Rouet, and Durik (2018), we 

hypothesized that this instruction would make these participants interpret the context and the 

task in a way that increased their selection of linked claims compared to participants who 

were just told that clicking on the links would give them more information (see Procedure 

below). 

 Finally, to best isolate variance resulting from the selection of links leading to 

conflicting claim in other texts, we also wanted to control for the individual difference 

variables of working memory capacity and prior knowledge about the issue in question. Our 

choice of these two covariates was based on previous findings indicating that working 

memory and topic knowledge may be associated with conflict detection as well as sourcing 
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when students read multiple conflicting documents (e.g., Braasch, Bråten, Strømsø, & 

Anmarkrud, 2014; Salmerón, Gil, & Bråten, 2018; Stang Lund et al., 2019).  

 

Method 

Participants 

 Participants were 85 students at a university in southeast Norway, who were enrolled 

in bachelor (ranging from the 1st to the 4th year, n = 77) and master (n = 8) level programs in 

education, humanities, and social sciences. None of the study programs included any subject 

related to the topic discussed in the documents that were used in the present study. The 

sample included 64 females and 21 males who ranged in age from 19 to 47 years and had an 

overall mean age of 24.07 years (SD = 5.27). Most of the participants (77.7%) had Norwegian 

as their first language, and the rest were bilingual. In an international perspective, the sample 

was relatively homogeneous (i.e., middle class) with respect to socioeconomic status. 

Collection and handling of all data met the requirements of the Personal Data Registers Act 

and were approved by the Norwegian Social Science Data Services. 

Materials 

 Documents and experimental manipulations. Each participant read four separate 

documents on the controversial issue of sun exposure and health. These documents were 

adapted versions of the documents previously used by Stang Lund et al. (2017, 2019). At the 

beginning of each document, just above the title, source information was presented in the 

form of author’s name, credentials, and affiliation, as well as publication venue and date of 

publication. Title and source information for each of the four documents are presented in the 

Appendix. The four documents ranged in length from 322 to 386 words (M = 349.25, SD = 

26.94), with readability scores based on Björnsson’s (1968) formula ranging from 41 to 45 (M 
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= 42.50, SD = 1.91), indicating a difficulty level comparable to that of information texts from 

the Norwegian government (Vinje, 1982). 

 One pair of documents concerned sun exposure and mental health and another pair of 

documents concerned sun exposure and physical health. Thus, the pair of documents 

concerning mental health consisted of one document describing lack of light as a cause of 

depression and one document describing lack of light as a cause of sleeplessness (rather than 

depression). The pair of documents concerning physical health consisted of one document 

describing negative effects sun exposure in terms of increased risk of skin cancer and one 

document describing positive effects of sun exposure in terms of increased production of 

vitamin D (which can protect against cancer). 

 Each of the four documents consisted of four paragraphs. Each of the four paragraphs 

presented a claim that was in conflict with a claim presented in a paragraph of the other 

document within the same pair. For example, in the two documents concerning mental health, 

it was said in one of the paragraphs of the document describing lack of light as a cause of 

depression that more Norwegians are suffering from winter depression than people living 

closer to equator, whereas it was said in one of the paragraphs of the document describing 

lack of light as a cause of sleeplessness that the prevalence of depression among Norwegians 

is not higher than among people living further south (e.g., Italians). In an example from the 

pair of documents concerning physical health, it was said in one paragraph of the document 

describing negative effects that use of sunbeds may substantially increase the risk of getting 

cancer, whereas it was said in one of the paragraphs of the document describing positive 

effects that weekly use of sunbeds during the winter may protect against cancer (due to 

vitamin D production). 

 The existence of hyperlinks giving access to conflicting claims was manipulated 

within participants, such that each participant read each document with two of the four claims 
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that were in conflict with claims in another document linked to those claims, whereas the 

other two claims that were in conflict with claims in another document were not linked to 

those claims. Which of the four claims in a document were linked to conflicting claims in 

another document and which were not was counterbalanced across participants. Of note is that 

hyperlinks were always embedded at the end of a paragraph, that is when the pertinent claim 

in that paragraph was fully explained, in order to disturb the processing of the content as little 

as possible. 

 When clicking on a link, the conflicting claim in another document “popped up” in a 

balloon that covered the text in such a way that the participant had to close it in order to 

continue reading. The information presented in the balloons for a particular document were 

taken verbatim from the other document in the same pair, and included source information 

and the conflicting claims, as well as explanations or elaborations of those claims, with the 

content of the balloons varying in length from 27 to 78 words (M = 49.69, SD = 15.60). Please 

see Procedure below for further information about the hypertext application. 

 In addition, we manipulated the task instructions between participants. All participants 

were asked to read the documents in order to learn about the topic, so that they could answer 

some questions about it afterwards. In one instructional condition, half of the participants 

(randomly assigned) also were informed in writing that they should notice the links within the 

texts and that clicking on these links would give them more information. We termed this 

instructional condition the “weak prompting condition.” In another condition termed the 

“strong prompting condition,” the other half of the participants were additionally told that to 

get a more complete understanding of the discussion surrounding sun exposure and health, it 

was necessary that they click on the links. Presumably, the strong prompting condition would 

further increase the perceived utility value (Wigfield & Eccles, 2000) of clicking on the links 

and thereby motivate participants to access conflicting claims via the popup balloons.   
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 Dependent measures. To assess the effects of clicking on linked claims, we adapted 

two measures that have been used and validated in previous research: the conflict verification 

task designed by Stadtler and colleagues (Stadtler et al., 2014; Stadtler, Scharrer, 

Brummernhenrich, & Bromme, 2013) and the source-content integration task designed by 

Strømsø and colleagues (Strømsø, Bråten, & Britt, 2010). 

Conflict verification task (CVT). To assess the extent to which participants had 

detected conflicting claims across documents, we used an adapted version of the CVT 

recently used and validated by Stang Lund et al. (2017, 2019). This measure is derived from 

Stadtler et al.’s (2013, 2014) original, German version of the task. The CVT consisted of 20 

statements that were followed by two questions each. The first question was “Is this claim 

consistent with what you read in one of the texts?” The second question was “Did you read 

anything in one of the other texts that is in conflict with this claim?” Each question had to be 

answered “yes” or “no”. Eight of the 20 statements were paraphrases of textual claims that 

conflicted with a claim presented in another document (i.e., another document within the 

same pair of documents). In accordance with Stadtler et al. (2013), we termed such items 

“attractor items.” Eight other items were paraphrases of textual claims that did not conflict 

with a claim presented in another document. In accordance with Stadtler et al. (2013), we 

termed such items “uncritical items.” Two attractor items and two uncritical items were taken 

(i.e., paraphrased) from each of the four documents. The four remaining statements were 

claims about health issues that were not presented in any of the documents; nor were they in 

conflict with any other claim presented in the documents. Following Stadtler et al. (2013), we 

termed such items “distractor items.” 

We followed the scoring procedure used in prior research with this task (Keck, 

Kammerer, & Starauschek, 2015; Stadtler et al., 2013, 2014; Stang Lund et al., 2017, 2019), 

thus correcting for a tendency to answer the questions in the positive. This means that 
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participants’ scores were based on the difference between the proportion of the attractor items 

for which both questions were answered “yes” and the proportion of the uncritical items for 

which both questions were answered “yes” (i.e., false positives). Theoretically, scores on the 

CVT could thus range from -1 (none of the attractor items were correctly identified as 

conflicting claims and all of the uncritical items were incorrectly identified as conflicting 

claims) to 1 (all of the attractor items were correctly identified as conflicting claims and none 

of the uncritical items were incorrectly identified as conflicting claims). 

In addition to a total score based on all of the attractor and uncritical items, we 

computed a separate score based on the attractor items referring to claims that were linked in 

the hypertext environment (four for each participant) plus the eight uncritical items. Also, we 

computed a separate score based on the attractor items referring to claims that were not linked 

in the hypertext environment (four for each participant) plus the eight uncritical items. The 

reliability estimate (Cronbach’s α) for participants’ scores on the CVT was .66.  

 Source-content integration task (SCIT). To measure participants’ representation of 

source-content links, we used a task targeting their ability to connect document contents with 

the respective sources. This was an adaptation of a task that has been used to measure 

sourcing performance in much prior multiple document research (Kammerer, Meier, & Stahl, 

2016; Stang Lund et al., 2017, 2019; Strømsø et al., 2010). Participants were presented with 

four text sentences, one from each of the four documents, together with four distractor 

sentences. Each of the four text sentences taken from the documents presented key 

information from the corresponding document. The content of the four distractor sentences 

was not covered in any of the documents but was related to the topic of sun exposure and 

health.  

 Each of the eight sentences was accompanied by five letters (A – E). Each of the first 

four letters (A – D) represented one of the sources and the last letter (E) represented the 
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alternative that the content of the sentence did not come from any of the sources. The five 

optional letters were explained in the instruction by linking each of them to the source of a 

particular document or to information not found in any of the documents (e.g., A: Chief 

physician Hilde Dahl, The Norwegian Cancer Association, Journal of Medicine, 2014; E: 

Information not located in anything you read). Participants were instructed to mark each key 

sentence with the correct letter (A – D) to indicate the source of the information, or, 

alternatively, to mark a sentence E if the information did not come from any of the sources. 

One point was awarded for each of the eight items that participants marked correctly. The 

reliability estimate (Cronbach’s α) for participants’ scores on the SCIT was .63. 

 Covariates.  

Working memory measure. Working memory was measured with a Norwegian 

adaptation of Swanson and Trahan’s (1992) Working Memory Span Task that has been used 

and validated in prior research (Andresen, Anmarkrud, & Bråten, 2019; Braasch et al., 2014). 

This measure is derived from Daneman and Carpenter’s (1980) original Reading Span Test. 

The measure was group administered, with 12 sets of unrelated sentences read aloud with a 2-

second interval between each sentence. The sets gradually increased from two to five 

sentences. Participants were asked to simultaneously a) answer a comprehension question 

about an unknown sentence after the final sentence was read, and b) remember the final words 

from each of the sentences. For each of the 12 trials, participants received 1 point if they 

correctly answered the comprehension question and one additional point for each of the final 

words they recalled. If participants did not answer the comprehension question correctly, they 

were not awarded any points for that set irrespective of how many final words they recalled.  

Cronbach’s α for participants’ scores on this measure was .70. 

Topic knowledge measure. Participants’ prior knowledge about the topic of sun 

exposure and health was assessed with a 24-item multiple-choice measure. This measure also 
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has been used and validated in prior research (e.g., Bråten, Anmarkrud, Brandmo, & Strømsø, 

2014; Stang Lund et al., 2019). The items referred to concepts and information central to the 

issue of sun exposure and health that were discussed in the four documents. As such, the topic 

knowledge measure covered aspects of the issue that were related to both mental and physical 

health (e.g., depression, sleeplessness, skin cancer, and production of vitamin D). 

Participants’ scores were the number of correct responses out of 24. The reliability estimate 

(Kuder-Richardson 20) for scores on the topic knowledge measure was .59. Although this 

internal consistency reliability is lower than desirable, presumably because diverse knowledge 

aspects were included in the measure, it may still be considered acceptable for research 

purposes (Hair, Black, Babin, Anderson, & Tatham, 2006; Kerlinger & Lee, 2000). 

Procedure 

  Data were collected in one 60-min session in a computer lab at the university, with all 

materials administered by the first and second authors in groups of maximum 11 participants. 

First, participants completed a brief demographic survey, the working memory measure, and 

the topic knowledge measure in this order. These measures were completed on paper. When 

finished, participants accessed a web based application program created for this study that had 

been installed on the computers in the lab. On the first page of the application, displayed on a 

24” monitor, participants were informed that they should read some texts on a website but that 

they first need to read an instruction carefully, which was available by clicking on a button in 

the center of the page. On the page containing the task instruction, all participants read: 

  You are now going to read four different expository texts about sun and health on a 

  website. When you have read the texts, we will give you some questions to see what 

  you have learned. Please notice the links within the texts. By clicking on these links, 

  you will get more information.  
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 For participants randomly assigned to the strong prompting condition, the instruction 

continued: 

 To get a more complete understanding of the discussion surrounding sunlight and 

 health, it is necessary that you click on the links. 

 After having read the task instruction, participants clicked on a “start reading” button 

to access a website purportedly retrieved from forskning.no, which is an online research 

magazine published by a group of educational institutions. This website introduced the topic 

in this way: 

 The relationship between sunlight and health is much discussed. Many researchers are 

 concerned about how being in the sun, or the lack of sunlight, affects our health. Some 

 discuss the sun’s effect on our physical health, while others are concerned about its 

 effect on mental health. Here you can read about this important topic in four articles 

 that are published in different journals and on different websites. 

 In addition, this website contained a menu vertically listing the four documents by 

displaying the name of the author and the title of the document (in this order) for each 

document, with the documents accessible through hyperlinks located in the titles. The 

conflicting issue of sun exposure and physical health and the conflicting issue of sun exposure 

and mental health were presented in counterbalanced order in the menu, as were the two 

documents dealing with each of these issues. 

 Clicking on a document title displayed that document in its entirety, that is, without 

any scrolling. The resolution was 96 dpi and the font size was 16 pixels, which is equivalent 

to 12-point size. As described in the Materials section, each document contained two claims 

that were linked to conflicting claims in another document via popup balloons, whereas two 

other claims that were in conflict with claims in another document were not linked to those 

claims, with the claims that were linked versus not linked counterbalanced across participants. 
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Key words in the linked claims were in blue to signal the existence of hyperlinks, with those 

words turning purple after being clicked on by participants. 

 The popup balloon that appeared when clicking on a linked claim contained not only 

the conflicting claim in another document but also the source of the conflicting claim (i.e., 

author’s name and affiliation plus publication venue), with this source information presented 

above the conflicting claim. Participants had to close the balloon by clicking on a “close” 

button in the bottom-right corner of the balloon to be able to read further in the current 

document (see Figure 1). The number of times each participant clicked on linked claims and 

accessed the corresponding popup balloons were logged by the application. When finishing a 

document, participants clicked on a “return” button that brought them back to the menu page 

from which they could access the other documents. Of note is that the four documents were 

accessible only from the menu page because the hyperlinks embedded within a document, 

when clicked on, did not lead participants to another document but only had the balloons with 

conflicting claims from that document pop up. 

[Figure 1 about here] 

     When participants had finished reading the documents, they clicked on an “I have 

finished” button in the bottom-right corner of the menu page, after which they were asked on 

a final page whether they were sure they had read all four documents or whether they wanted 

to go back to the menu page and continue reading. When confirming that they were finished 

reading the documents, the application was closed and participants received a folder 

containing the SCIT and the CVT, which they completed on paper. The order of these two 

tasks was determined by our effort to minimize measurement reactivity (French & Sutton, 

2010). 

Results 
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 Descriptive statistics for all measured variables are displayed in Table 1. As can be 

seen, the descriptive data were approximately normally distributed and, as such, suitable for 

parametric statistical analyses. Participants’ average scores on the CVT and the SCIT were 

comparable to those obtained in prior research using these measures in multiple document 

contexts (Kammerer et al., 2016b; Stadtler et al., 2014; Stang Lund et al., 2017, 2019; 

Strømsø et al., 2010). 

[Table 1 about here] 

 Table 2 shows zero-order correlations between the measured variables, with 

instructional condition (i.e., weak vs. strong prompting) also included in the correlation 

matrix. As can be seen, instructional condition was not statistically significantly related to any 

of the measured variables. Most notably, the relationship between instructional condition and 

number of clicks on linked claims was close to zero (r = .006, p = .958), indicating that 

participants in the strong prompting condition were not more likely to access conflicting 

claims through available links than were participants in the weak prompting condition. In fact, 

the mean number of linked claims that participants clicked on in each instructional condition 

was quite similar (weak prompting: M = 4.262, SD = 3.472; strong prompting: M = 4.302, SD 

= 3.661). In all, 30 participants did not click on any of the linked claims, with these 

participants equally distributed across the two instructional conditions, X2 < 1 (weak 

prompting: n = 14; strong prompting: n = 16). Additionally, participants rarely re-clicked on 

links regardless of the instructional condition, and the number of participants that re-clicked at 

least once did not differ statistically significantly across the conditions, X2(1, N = 85) = 1.012, 

p = .315 (weak prompting: n = 7; strong prompting: n = 11). Nor did the number of re-clicks 

differ across the instructional condition, F < 1 (weak prompting: M = 1.286, SD = 0.488; 

strong prompting: M = 1.454, SD = 0.522). Given that our task instruction manipulation did 

not have any effect on participants’ clicking behavior, this variable was not included in 
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subsequent statistical analyses. We will return to this finding, which was not consistent with 

our hypothesis, in the Discussion section. 

[Table 2 about here] 

 It can also be seen in Table 2, however, that the number of times participants clicked 

on linked claims was positively correlated with their scores on the CVT (r = .291, p = .007). 

Of note is that this correlation was due to the relationship with the conflict verification scores 

based on items referring to linked claims (r = .354, p = .001), suggesting that reading 

conflicting claims through the hyperlinks facilitated participants’ conflict detection. 

Moreover, the number of times participants clicked on linked claims was statistically 

significantly correlated with their scores on the SCIT (r = .320, p = .003), suggesting that 

accessing conflicting claims across texts via the popup balloons facilitated participants’ 

representation of source-content links. Conflict verification scores based on items referring to 

linked claims were positively correlated with scores on the SCIT (r = .354, p = .001), as were 

conflict verification scores based on items not referring to linked claims (r = .299, p = .005) 

and total conflict verification scores (r = .374, p < .001). Both working memory (r = .294, p 

= .006) and topic knowledge (r = .377, p < .001) were positively correlated with the number 

of times participants clicked on linked claims, but only topic knowledge was statistically 

significantly related to participants’ scores on the CVT (both for items referring to linked 

claims, r = .289, p = .007, and for items referring to unlinked claims, r = .229, p = .035) and 

the SCIT (r = .290, p = .007). 

[Figure 2 about here] 

The Effect of Accessing Conflicting Claims through Hyperlinks on Conflict Detection 

We conducted a series of analyses of covariance (ANCOVAs) to examine the effect of 

accessing the conflicting claims by means of the hyperlinks on participants’ conflict detection. 
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ANCOVA assumptions were met in all cases. We first performed a repeated-measures 

ANCOVA on the CVT scores with the linking manipulation as a within-participants variable 

and topic knowledge as a covariate. Results indicated that the scores on the CVT items 

referring to linked claims (M = .43, SD = .35) and the scores on the CVT items referring to 

unlinked claims (M = .39, SD = .35) were similar, F < 1. Given that 30 participants did not 

click on any of the linked claims, we further analyzed the effect of reading the conflicting 

claims through hyperlinks in a subsample of participants consisting of those who clicked on 

all linked claims (n = 47). Performing the same repeated-measures ANCOVA with this 

subsample did also not result in any statistically significant difference between the scores on 

the CVT items referring to linked claims (M = .52, SD = .33) and scores on the CVT items 

referring to unlinked claims (M = .43, SD = .33), F < 1. 

Finally, we examined the effect of accessing the conflicting claims by means of the 

hyperlinks on participants’ conflict detection and source-content integration by splitting the 

sample into two sub-groups, consisting of those participants who did not click on any of the 

linked conflicting claims (n = 30) and those who clicked on all of those claims (n = 47). We 

then conducted a mixed ANCOVA on the CVT scores with these two sub-groups as a 

between-participants factor (coded 0 for participants who did not click on any of the linked 

claims, and 1 for participants who clicked on all the linked claims) and the linking conditions 

(i.e., CVT items referring to linked claims vs. CVT items referring to unlinked claims) as a 

within-participants factor. Although the scores on the CVT items referring to linked claims 

were higher, especially among those who clicked on all linked claims (see Table 3), no main 

effect of the linking conditions, F < 1, no main effect of the sub-groups, F(1, 74) = 1.97, p 

= .16, or no interaction effect between these two variables, F(1, 74) = 1.35, p = .25, was 

found. 
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[Table 3 about here] 

The Effect of Accessing Conflicting Claims through Hyperlinks on Source-content 

Integration 

 We also examined the effect of accessing the conflicting claims by means of the 

hyperlinks on the scores on the SCIT by conducting an ANCOVA controlling for participants’ 

topic knowledge. Again, we used the dichotomous variable constructed by splitting the 

sample into those who clicked on all the linked claims and those who did not click on any 

linked claims as an independent variable. ANCOVA assumptions were met. Results showed 

that those who clicked on all the linked claims scored statistically significantly higher on the 

SCIT (M = 5.77, SD = 1.76) than did those who did not click on any of these claims (M = 

4.53, SD = 1.94), F(1, 74) = 4.33, p = .04, η2
p = .06. 

Mediation Effect of Conflict Detection on Source-content Integration 

The correlational pattern as well as the results reported above allowed us to test the 

hypothesis that conflict detection would mediate the effect of accessing conflicting claims by 

means of hyperlinks on source-content integration. Thus, the extent to which participants 

clicked on linked claims was positively related to conflict detection as well as to source-

content integration, and conflict detection also was positively related to source-content 

integration. The mediational analysis was performed by means of a bootstrap estimation 

approach with 1000 samples (Preacher & Hayes, 2008), including conflict verification based 

on items referring to linked claims as a mediating variable and topic knowledge as a 

covariate. The results of this analysis are displayed in Figure 2. The model accounted for a 

statistically significant portion of the variance, R² = .188, F(3, 81) = 6.249, p < .001. 

Consistent with our hypothesis, the bootstrapped results showed a positive statistically 

significant indirect effect of clicking on linked claims on source-content integration via 
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conflict detection, yielding an estimate of 0.071 (CI95%: 0.003 to 0.213). As can be seen in 

Figure 1, the direct effect of clicking on source-content integration was not statistically 

significant, b = 0.175, SE = 0.113, p = .123), which is consistent with a full mediation. 

Finally, the covariate of topic knowledge (b = 0.153, SE = 0.110, p = .168) was not a 

statistically significant predictor in this analysis.     

Discussion 

 This study uniquely contributes to the area of multiple document literacy by 

investigating conflict detection and sourcing in a hypertext environment where conflicting 

claims across documents were accessible through hyperlinks. As hypothesized, the results 

showed that accessing conflicting claims in another document by clicking on hyperlinks 

embedded within the currently read document may improve readers’ conflict detection and, in 

turn, their construction of source-content links. However, participants who were informed that 

clicking on the links was necessary to gain a more complete understanding of the issue were 

not more likely to do so than were participants who were just told that clicking on the links 

would give them more information. In the following, we discuss theoretical and practical 

implications of our research, note limitations, and suggest some avenues for future work in 

this area. 

  The finding that accessing the conflicting claims by means of the hyperlinks 

improved source-content integration, and that this effect is mediated by conflict detection, is 

consistent with the D-ISC model of Braasch and colleagues (Braasch et al., 2012; Braasch & 

Bråten, 2017). Thus, in light of this model, one likely explanation for our finding is that 

accessing conflicting claims in different documents via the hyperlinks facilitated the co-

activation of such claims in working memory, leading to experiences of cognitive conflicts 

and attention to the sources of the respective claims in an effort to restore coherence. 

Importantly, this study thus suggests that core assumptions of the D-ISC model can be 
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confirmed in a reading context where multiple documents are connected via hyperlinks, 

extending the applicability of this model from more simplistic reading contexts to a context 

that is currently ubiquitous both in and out of school. 

 We consider the finding that using embedded hyperlinks in multiple document 

contexts may have positive outcomes, such as increased source-content integration, far from 

trivial. Although applauded by some theorists (e.g., Jacobson & Spiro, 1995; Spiro et al., 

2015), navigation across hyperlinked information in multiple documents has been shown to be 

as likely to promote fragmentation as integration (e.g., DeStefano & LeFevre, 2007; 

Niederhauser, Reynolds, Salmen, & Skolmoski, 2000). Presumably, the positive outcomes 

observed in this study were due to the fact that selection of the hyperlinks reduced the 

demands on participants’ working memory resources rather than the opposite, which may be 

the case in other situations where readers try to understand an issue by navigating across 

hyperlinked texts (DeStefano & LeFevre, 2007). This also implies that the hypertext 

environment that we created in this study may function as a support mechanism that facilitates 

working memory co-activation of information during multiple document reading. 

Accordingly, our findings may have practical value in addition to their theoretical 

significance. 

 Of course, this practical value is tied to the particular type of hypertext links that were 

constructed in this study. These links activated popup balloons that gave readers access to 

conflicting information in other documents without leaving the meaning context of the 

currently read document. Such popups in the form of small windows or balloons that can be 

activated by “mousing over” or clicking on the links are implemented in common websites 

such as Wikipedia, with linked information also presenting different perspectives on the same 

topic, but they have to a limited extent been examined with regard to potential learning 

outcomes. That said, Antonenko and Niederhauser (2010) found that accessing mouse-over 
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balloons providing previews of related information in linked hypertext nodes reduced 

cognitive demands and improved knowledge acquisition among adult readers. In a similar 

vein, it has been reported that allowing readers to simultaneously access two documents in a 

two-window software can help them align their post-reading summaries with the texts’ 

content, as compared to reading the texts in two alternating windows (Olive, Rouet, Francois, 

& Zampa, 2008, Experiment 2). Also, Wiley (2001) found that a two-window web browser 

(vs. a traditional single-window browser) fostered readers’ integration of the content of 

multiple web sites when the task required such integration.  

 The present study provides evidence to suggest that popup balloons or windows also 

may support integration when working with multiple conflicting documents, that is, when 

they give readers access to conflicting information presented across documents. Presumably, 

one distinct advantage of popup balloons or windows compared to other types of embedded 

hyperlinks is that they do not transport readers to a different page but, rather, allow them to 

continue reading the current document as soon as the balloon or window is closed. In this 

way, disturbance of the process of within-document integration, as a basis for cross-document 

integration (List & Alexander, 2019), seems less likely when such popup balloons or windows 

are used. 

 An interesting question is why our manipulation of the task instructions did not 

produce the expected result. While prior research in both single and multiple document 

contexts (e.g., Bråten, Gil, & Strømsø, 2011; Linderholm, 2006; Salmerón, Kintsch, & 

Kintsch, 2010) has indicated that task instructions may influence readers’ text processing, 

including hypertext selection, as well as outcomes, including integration, adding the 

information that clicking on the links was necessary to gain a more complete understanding of 

the issue did not increase participants’ selection of available links in this study. One possible 

reason is that the difference between the two task conditions (i.e., the weak and strong 
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prompting conditions) was not sufficiently pronounced, with participants in the weak 

prompting condition also told that they would get more information by clicking on the links. 

Given this possibility, future studies could explore the influence of prompting participants to 

click on the hyperlink by including a control group in which participants are not told anything 

about the usefulness of the hyperlinks. However, another possible explanation is that because 

participants worked with these documents in an experimental setting that did not really matter 

for them, and where they did not expect to be held accountable for learning or comprehension 

in any way, gaining a more complete understanding of the issue was not a goal they adopted 

despite the strong prompting. As noted by Bråten, Brante, and Strømsø (2018), such lack of 

reader engagement may be considered a limitation of much current multiple document 

research. In this regard, future research should pay more attention to the interestingness of the 

topic to the population in question when designing a multiple text scenario. 

 This is not the only potential limitation of our study, of course. For example, the 

generalizability of our findings may be limited by the particular sample, including a majority 

of female students of education and humanities, and the particular topic that we used. In 

addition, although conflict verification and source-content integration can be considered 

essential aspects of multiple document literacy (Braasch & Bråten, 2017; Bråten & Braasch, 

2018), we did not include any outcome measure to assess participants’ comprehension of the 

issue of sun exposure and health in the current research. It could also be argued that the effect 

of accessing the hyperlinks on source-content integration might be due to a third variable 

affecting both navigation and integration (Salmerón & Garcia, 2011; Salmerón, Garcia, & 

Vidal-Abarca, 2018). In this study, we tried to minimize this possibility by controlling for the 

potential effects of relevant individual difference variables such as working memory and topic 

knowledge. 
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Finally, given the design of the study, we cannot rule out the possibility that the 

beneficial effects of accessing the popup balloons, at least in part, were due to the fact that 

participants simply read the conflicting claims more times, rather than to the simultaneous 

presentation of conflicting claims across documents. Future researchers should therefore try to 

control for the number of times participants read conflicting claims that are hyperlinked via 

popup balloons and conflicting claims that are not hyperlinked in this way. Also, future 

research could explore whether accessing conflicting claims via hyperlinks elicits conflict 

detection to a greater extent than reading conflicting claims in texts that are not linked in this 

way. To that end, think-aloud and self-explanation methodologies (e.g., Cho, 2014) could 

serve as appropriate methods for tracking readers’ activation of conflicting claims previously 

read and their awareness of the existence of conflicting information. 

 Despite such limitations, we are enthusiastic about the new avenues for future research 

our study may offer. In addition to further probing the generalizability of our findings with 

other samples and topics, measuring multiple document comprehension more broadly, and 

trying to clarify the potential effect of just reading the conflicting claims over again, the 

usefulness of popup balloons or windows for promoting multiple document reading skills, 

including sourcing and intertextual integration, is an issue wide open for future research. For 

example, our findings may inspire the development of computer based tutoring systems 

centering on a similar support mechanism, with the testing of such systems over time 

potentially catalyzing theoretical refinement as well as practical guidance within multiple 

document literacy. Further research on how various task instructions are interpreted by 

readers and how they may differentially influence processing and outcomes (cf., Britt et al., 

2018) could also be conducted as part of such intervention studies.          
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Table 1 

Descriptive statistics for all measured variables 

Variable M (SD)  Skewness (SE) 

Working memory 29.60 (10.54) -.27 (.26) 

Topic knowledge 18.13 (3.03) -.33 (.26) 

Clicks on linked claims 4.28 (3.55) -.23 (.26) 

Score on CVT items referring to 

linked claims) 

0.43 (0.35) -.30 (.26) 

Score on CVT items referring to 

unlinked claims) 

0.39 (0.35) -.56 (.26) 

Score on CVT (total) 0.41 (0.31) -.40 (.26) 

Score on SCIT 5.22 (1.86) -.01 (.26) 

 

 

 

 



41 
 
 

Table 2 

Zero-order correlations between instructional condition and measured variables 

Variable 1 2 3 4 5 6 7 8 

1. Instructional condition -        

2. Working memory -.049 -       

3. Topic knowledge -.043 .223* -      

4. Clicks on linked 

claims 
.006             294** .377*** -     

5. Score on CVT items 

on linked claims 
.024 .151 .289** .354** -    

6. Score on CVT items 

on unlinked claims 
.141 .159 .229* .155 .520*** -   

7. Score on CVT (total) .095 .178 .297** .291** .870*** .873*** -  

8. Score on SCIT .148 .104 .290** .320** .354** .299** .374*** - 

Note. *p < .05, **p < .01, ***p < .001. 

 

 

 

 

 

Table 3 

Mean scores (SD) on the Conflict Verification Task (CVT) for participants who clicked on all 

the linked claims and participants who did not click on any of the linked claims. 

 Linked CVT items Unlinked CVT items 

Clicked on all linked claims .43 (.33) .52 (.33) 

Did no click any linked claim .32 (.33) .33 (.40) 

  



42 
 
 

Figure Captions 

 Figure 1. Screenshot of a document with an activated popup balloon.   

 Figure 2. Mediation model for the effect of clicks on linked claims on source-content 

integration with conflict detection as a mediator (standardized coefficients). *p < .05. 
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Appendix 

 

Title and Source Information for Each of the Four Texts 
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