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Abstract: Multiple document comprehension is a challenging task that involves evaluating, 

selecting, organizing, and connecting sources and their claims. In this paper, we examine how 

9th grade students utilized a digital document mapping scaffold to visually represent multiple 

scientific documents. Analysis of students' document maps revealed that most students were 

able to use the scaffold to appropriately evaluate documents' sources, represent the main claims 

that emerged from the documents, connect these claims to their respective sources, and identify 

agreements and disagreements between sources. However, some students focused more on 

constructing a highly elaborate representation of document claims, whereas other students 

focused more on integration of the documents through representation of the network of 

connections among sources and claims. These findings suggest a potential trade-off between 

elaboration and integration processes in multiple document comprehension that may require 

instructional attention and support.   

Introduction 
We live in an era which information is highly accessible and increasingly diverse. Consequently, students need to 

be able to construct knowledge and make informed decisions using multiple information sources or documents. 

Central challenges in comprehension of multiple documents are understanding the relations between the 

documents, making sense of their overall meaning, and reasonably weighing claims using reasons and evidence 

from the documents and in light of the trustworthiness of their sources (Barzilai & Ka'adan, 2017).  
According to the Documents Model Framework (Britt & Rouet, 2012), in order to form an integrated 

understanding of multiple documents, competent readers create a documents model. This model includes two 

interconnected components: an integrated mental model and an intertext model. The integrated mental model is 

an internal representation of the situations or phenomena described in the texts, including their overlaps and 

inconsistencies. The intertext model involves a representation of the sources of the documents (including their 

positions, trustworthiness, etc.), the connections between sources and their contents (source-content links, who 

said what), and the connections between the sources (source-source links such as addition, support, or opposition). 

Connecting the contents of the documents to their respective sources enables readers to make sense of the 

differences between the documents and to weigh their claims in light of source characteristics.  

Multiple document comprehension poses many challenges to students. Because information is spread 

over separate documents, students can find it difficult to recall information from previous documents and form 

cross-textual connections (Britt & Rouet, 2012; Goldman et al., 2012). When selecting documents and 

information, students may tend to choose according to fit with their prior knowledge, rather than according to 

source trustworthiness (Bråten et al., 2018). Students may also have insufficient meta-epistemic understanding of 

evaluation and integration strategies and criteria (Barzilai & Ka'adan, 2017).  
 Visual organizers and maps could potentially help students integrate multiple documents. Mapping may 

support comprehension of multiple documents by reducing the lower-order cognitive demands that characterize 

integration tasks and enabling high-order processing (List, 2019). Mapping can also cue construction of links 

among documents and increase students’ understanding of how different ideas relate to each (Barzilai et al., 2020). 

Nonetheless, relatively few prior studies have examined how students map multiple documents. Kiili 

(2013) found that construction of an argument map led high-school students to spend more time on integration 

and increased their awareness of the relations between arguments. Barzilai and Ka'adan (2017) found that using 

a paper-and-pencil integration map had a positive effect on middle-school students’ integrative essays. List (2019) 

found that undergraduates were more successful in representing multiple texts through diagrams then through 

written essays. Specifically, the visual diagrams reflected more intertextual connections and citations.  

 A limitation of generic mapping tools is that they do not support construction of documents model 

elements such as source evaluations, source-content links, and source-source links. This led Barzilai et al. (2020) 

to develop an online learning environment called the Knowledge Society Sandbox which includes a document 

mapping scaffold that was designed to support construction and representation of documents models. Barzilai et 
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 al. (2020) qualitatively described how students used the document mapping scaffold as they engaged in inquiry 

with multiple historical documents. The aims of the current study were to conduct a close analysis of students' 

document maps in order to examine how they utilize the document mapping scaffold to represent multiple 

scientific documents. Our research question was: How do students use the document mapping scaffold to visually 

represent multiple documents and what do their maps reveal about their multiple document comprehension? 

Method 
The sample included 40 9th grade students, 21 girls and 19 boys, who studied in an urban junior high-school in 

the North of Israel. Participants individually performed two multiple document tasks using the document mapping 

scaffold. The scaffold enables students to evaluate source relevance and trustworthiness (on a scale of one to four), 

to identify the main claims that emerge from the documents, and to map the connections among claims and 

sources. Each source is represented using a round source node. The size of the source node represents the relevance 

level, and the color of the source node represents the trustworthiness level. Each claim is represented as a blue 

rectangular node (‘claim box’). There are three types of connections available: source-source links, source-claim 

links, and claim-claim links. Each link can be marked as a reference (black), support (green), or opposition (red) 

link. Examples of document maps are available in the findings section. 

 Before the first task, students watched a ten-minute video tutorial which demonstrated how to use the 

document mapping scaffold. In the first task, students examined if chocolate is healthy using five documents. In 

the second task, which took place about a week after the first task, students were asked to answer the question: 

“Is drinking bottled mineral water healthier than drinking tap water?” using seven documents. In this paper, we 

focus on analysis of the document maps created in the second task because this was a more complex task that was 

performed after the students were well familiar with the mapping tool.  

 The water bottles task included seven adapted online documents. Two documents presented arguments 

for drinking bottled mineral water, four presented arguments against this, and one document discussed the 

environmental impact of plastic bottles and had low task relevance. Three documents were published by 

trustworthy expert science or government sources, three documents had low trustworthiness (two were published 

by sources with explicit commercial interests and one was a personal blog with questionable credentials), and one 

source had a medium level of trustworthiness (popular science magazine). Students were asked to evaluate source 

trustworthiness and relevance, to map the documents, and to write essays that addressed the inquiry question. 

 Analysis of the maps that students created was informed by the Documents Model Framework (Britt & 

Rouet, 2012). We counted all claim boxes, source nodes, and links that appeared in students’ maps. Claims were 

coded as intratextual if they were connected to only one source, and as intertextual if they were connected directly 

or indirectly to more than one source. We also coded whether the claim boxes included macro-claims or reasons 

for each of the positions presented in the documents (for or against bottled mineral water). Links were coded as 

intratextual if they connected a single claim to its source, and as intertextual if they connected two sources, if 

they connected a source to an intertextual claim, and if they connected claims from different sources or 

intertextual claims. We also coded agreements and disagreements between sources as follows: Sources were coded 

as agreeing with each other if they were directly linked using a support link or if they both supported or both 

opposed the same claim. Sources were coded as disagreeing if they were directly linked using an opposition link 

or if they had different relations to the same claim (support vs. opposition).  

Findings 

Representation of sources and claims 
The maps included 5.33 (SD =1.79) source nodes on average out of 7 available sources. The mean trustworthiness 

rating of the three sources that had low trustworthiness was lower than the mean trustworthiness rating of the 

three trustworthy sources, M = 2.28, SD = 0.53 vs. M = 3.53, SD = 0.42, t(39) = 11.88, p < .001, d = 1.88. The 

relevance rating of the irrelevant source was lower than the mean relevance rating of the relevant sources, M = 

1.65, SD = 0.92 vs. M = 3.05, SD = 0.45, t(39) = 8.77, p < .001, d = 1.39. This indicates that students were 

generally able to discern and appropriately represent source trustworthiness and relevance in their maps. 

 The maps included 5.73 (SD = 3.88) claim boxes on average. Most claims were intratextual claims (M = 

3.98, SD = 4.26). Less common were intertextual claims (M = 1.75, SD = 1.35), t(39) = 2.82, p = .007, d = 0.45. 

Nevertheless, 75% of the maps included at least one intertextual claim. Furthermore, 77.5% of the maps included 

a representation of macro-claims and/or reasons both for and against water bottles. Although only few of the maps 

represented a full two-sided argument including macro-claims and reasons for both positions (17.5%). 
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 Representation of connections between sources and claims 
The maps included 9.53 (SD = 4.71) links on average. Students created more source-content links than source-

source links, M = 7.43 SD = 4.44 vs. M = 0.68 SD = 1.31, t(39) = 8.99, p < .001, d = 1.42. They also created 

significantly more intertextual than intratextual links, M = 6.38, SD = 4.12 vs. M = 3.15, SD = 3.54, t(39) = 3.36, 

p = .002, d = 0.53. Additionally, the maps represented 2.93 agreements (SD = 3.11) and 1.33 disagreements (SD 

= 2.29) between sources on average, indicating that students were able to represent relations between sources. 

Interestingly, agreements were represented more often than disagreements, t(39) = 3.50, p = .001, d = 0.55.    

Integration vs. elaboration in students' multiple document representations 
Students' maps were diverse. Some included only a few intertextual claims that were connected to multiple 

sources, and some had many intratextual claims and relatively few intertextual connections. Figure 1 charts the 

maps according to their level of elaboration and integration. The X-axis represents the degree of elaboration based 

on the amount of claims in the map. The Y-axis represents degree of integration based on the amount of 

intertextual links in the map. As can be seen in Figure 1, some maps had low or zero integration, although a few 

of these maps were highly elaborated (e.g., map a). Some maps had high integration and relatively low elaboration 

(e.g., map b). Few maps were both highly elaborated and integrated (e.g., map c). We next take a closer look at 

these three maps. 

  Figure 1. Integration vs. elaboration in students' documents maps 

Figure 2a. Map 1: High elaboration and no 

integration 
Figure 2b. Map 2: High integration and low elaboration 

Figure 2c. Map 3: High elaboration and high integration 

Figure 2. Examples of students’ documents maps. 

Map a (Figure 2a): High elaboration and no integration. This student extracted multiple claims from 

the documents and placed them under their respective source nodes in a table-like format. The map did not include 

any intertextual claims or links, suggesting that the student did not engage in integration. In terms of the documents 

model framework, this map represented connections between sources and contents, but did not represent source-

source connections or an integrated model of the contents. Such a representation precludes weighing claims in 

light of breadth and strength of support.   
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  Map b (Figure 2b): High integration and low elaboration. This student created one macro intertextual 

claim ("bottled water is healthier") which was linked to all seven sources. Four sources were linked using 

opposition links, two were liked using support links, and one using a reference link, clarifying that the claim that 

bottled water is healthier than tap water was disputed more than it was supported. However, this map had only 

three additional claims, two of them intertextual and one intratextual. Thus, although the map was highly 

integrated, it represented a relatively low number of ideas from the documents. 

 Map c (Figure 2c): High integration and high elaboration. This map had many direct and indirect links 

between sources and claims as well as fair amount of content representation. This student placed two macro 

intertextual claims on the top of the map (“bottled water is better” and “tap water is better”). In the middle layer 

of the map, the two macro claims were connected to six intertextual and intratextual claims. These claims were in 

turn connected to a row of sources on the bottom of the map. This student judged one source as highly 

untrustworthy (red source node) and placed it beneath all other sources. This source (a Facebook post by a 

commercial company) was not linked to any claims, indicating that the student decided not to integrate it.  

Discussion 
We found that students were able to construct rich documents models using the online document mapping 

scaffold. The maps revealed that most students were able to discern source trustworthiness and relevance, to 

identify claims from the texts, and to construct intertextual claims. Most students were also able to connect claims 

to their sources and to identify relations of agreement and disagreement between the sources. Students were not 

provided any direct instruction other than a brief tutorial on how to use the scaffold. This suggests that the 

representational affordances of the scaffold supported construction of documents models. 

 Students represented more source-claim links than source-source links. Source-claims links may be 

easier to grasp because the proximity of content and source information in the documents. Source-source links 

require forming inferences across documents and may also be more abstract. When students represented relations 

between sources this was mostly done by connecting sources to the same claim. Students represented more 

agreement relations than disagreement relations between sources, suggesting that they focused more on 

identifying similarities than differences. 

 Students had diverse approaches to mapping. Some focused more on elaborating the content of the 

documents, while others focused more on integrating the documents. Relatively few students constructed maps 

that were both highly elaborated and highly integrated. These findings suggest a potential trade-off between 

elaboration and integration processes in multiple document comprehension. This trade-off might be due to the 

high complexity of constructing coherent documents models. Different mapping approaches might also be due to 

students’ perceptions of the aims of the map: Some students may view the map as a tool for gathering content 

from the documents, whereas others might view it as a tool for understanding how multiple sources relate to 

competing claims.  

 To conclude, the results indicate that a visual document mapping scaffold can support construction of 

documents models. However, students may need additional soft scaffolds that will adaptively draw their attention 

to various dimensions of representation, so that they can create well-integrated and elaborated documents models. 
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