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Abstract 

This study investigated the effect of cooperative Jigsaw method and prior attitudes 

towards the topic on comprehending and integrating conflicting information in multiple texts. 

For this purpose, 78 Dutch pre-vocational students were distributed in an experimental and a 

control group. For assessing multiple documents reading comprehension, all participants were 

asked to read individually or in the groups four texts containing contrasting arguments about 

broiler chicken. Consequently, they individually expressed their opinion towards the topic in 

the form of a short essay. Besides, participants were tested on prior and post-experiment 

attitudes towards this topic. In addition, the experimental group performed the reading task by 

working according to the Jigsaw method and was tested on the quality of cooperation. The 

essays were scored on content elements, main messages, and the number of articles they were 

retrieved from, resulting in an overall score of multiple documents reading comprehension. 

Hierarchical regression showed no significant change in reading comprehension of students 

performing the task cooperatively or individually. Prior attitudes, on the other hand, had a slight 

effect on reading comprehension, meaning that they could negatively influence students’ 

reading comprehension. Further regression analysis showed that prior attitudes had a 

significant effect on post-experiment attitudes, indicating that reading multiple texts resulted 

in a change of attitudes towards the topic in the individual working condition. Based on this 

analysis and the frequency table, it can be concluded that the majority of the students’ weak 

and neutral attitudes were easily manipulated by the contrasting information from multiple 

texts, resulting in one-sided opinions towards the broiler chicken.   

 

Keywords: multiple documents reading comprehension; Jigsaw method; prior attitudes; 

post-experiment attitudes;  
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1. Introduction 

Nowadays, the Internet enables access to a vast amount of information (Singer & 

Alexander, 2017). For this reason, students are frequently asked to use the Internet as a source 

of information for writing essays on various topics (Macedo-Rouet, Braasch, Britt, & Rouet, 

2013). To get a deeper understanding of an issue, it is crucial to integrate the information from 

multiple texts and connect them with prior knowledge (Rouet, 2013). However, some students 

find it challenging to integrate the information into an overall gist (Meneghetti, Carretti, & De 

Beni, 2006). This may be related to lower prior knowledge, which is crucial in making 

associative links with the new information in working memory. Consequently, students result 

in having problems with making inferences about the text (Cain & Oakhill, 2006).  

Furthermore, working on school assignments might bring students to topics that are 

known for multiple competing theories (Kobayashi, 2009). When dealing with contrasting 

information, prior attitudes towards a topic discussed in the texts may have an impact (Stadtler 

& Bromme, 2013). They may serve as a knowledge base in compensation for lack of prior 

knowledge (Maier & Richter, 2013). Thereupon, students pay attention to arguments consistent 

with their prior attitudes and neglect the inconsistent ones, even though both contribute to an 

insightful point of view on an issue (Maier & Richter, 2013).  

To avoid these problems, cooperative learning might pose a suitable alternative (Ghaith 

& El-Malak, 2004). Jigsaw method, in particular, might be beneficial for several reasons. The 

learning material is distributed between the students within a small group, which makes each 

student responsible only for one part of a topic, and it reduces the reading overload (Aronson 

& Patnoe, 2011). Discussing the topic within a group might bring different points of view and 

encourage students to the elaboration of contrasting information. The effect of using Jigsaw on 

comprehension of multiple documents and the effect of prior attitudes hereupon are not yet 

clear. Therefore, the current study aimed to investigate the effect of the Jigsaw method as well 

as prior attitudes on multiple documents reading comprehension. The results could shed light 

on the possibility of reducing the effect of prior attitudes by the Jigsaw method, which could 

improve the reading comprehension of the students.  

 

1.1 Multiple documents reading comprehension 

Comprehension is needed for integrating diverse sources of information into a 

meaningful representation of an issue (Anmarkrud, Bråten, & Strømsø, 2014). Text 
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comprehension is a process in which the reader strives to transform text information into a 

mental model (Rouet, 2013). Forming a mental model starts with the processing of a single 

text. During this process, two representations are involved: the text model, which is a 

representation of the propositions in a text, and the situation model, as a representation of what 

the text is about (Verhoeven & Perfetti, 2009). To arrive at these models, the reader must 

process the visual input of orthographic and phonological units, which leads to the 

identification of individual words (Verhoeven & Perfetti, 2009). In this process, general 

knowledge of word meanings represented in long-term memory plays an important role. It 

enables automatic conversion of words into a linguistic presentation (Kintsch, 2019). Since 

words are integrated into the sentences, the reader must analyze the structure of sentences using 

morphology and syntax (Perfetti & Stafura, 2014). By working with a sentence structure and 

word meanings, the reader can extract the meaning of a sentence. Sentences together present a 

situation, which the reader connects with his prior knowledge, resulting in a construction of 

new knowledge related to his or her individual experiences. These processes are called word-

to-text integration and result in text comprehension (Verhoeven & Perfetti, 2009).  

Multiple documents reading comprehension is a far more complex process than the 

comprehension of a single text, since multiple documents include more than one coherent, 

continuous text (van Oostendorp & Goldman, 1998). When processing multiple texts, the 

document model provides a complete mental representation by the combination of two sub-

models: the intertext model and the situation model (Britt, Rouet, & Durik, 2017; Perfetti, 

Rouet, & Britt, 1999). The intertext model refers to information regarding the document source, 

the content of the text as well as the author’s intended goal and audience. It facilitates the reader 

to link this information to corresponding texts (Jucks & Paus, 2013). The situation model is a 

representation of a situation described in a single text, which is continuously updated by other 

texts referring to either the same situation or describing different situations within the same 

topic. Both models need to be connected for reading comprehension to be developed (Britt et 

al., 2017; Perfetti et al., 1999). 

Documents describing the same situation usually consist of contrasting arguments from 

different authors (Strømsø, 2017). Therefore, when a reader is about to create a consistent 

mental representation of those documents, (s)he must think of integrating, comparing the 

information as well as allocating the source information to statements presented in the 

documents (Rouet, Britt, & Durik, 2017; Strømsø, 2017). Readers often have difficulties with 

these processes, and the integration of information from multiple texts leads to one-sided 

representation. Failures to form a balanced representation of contrasting information could be 
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explained by the tendency to focus only on one side of the arguments (Richter & Maier, 2017). 

That is partly caused by prior attitudes, which can have an impact on understanding contrasting 

issues. 

1.2 The effect of prior attitudes on multiple document reading comprehension 

Attitudes are evaluations expressing the relation towards an object or situation (Crano 

& Prislin, 2006). The strength of the attitudes varies. On the one side, firmly held attitudes that 

are important to a person tend to be strong. They are highly resistant to change and have effects 

on perception and behavior. On the other side, weak attitudes tend to be neutral and can be 

easily manipulated (Olson & Zanna, 1993). 

When students process information from multiple documents, their prior attitudes may 

influence this process in two ways. First, students tend to seek information that is consistent 

with their attitudes and quickly deny the ones which oppose them (Fischer, Jonas, Frey, & 

Schulz-Hardt, 2005). Second, while readers undoubtedly accept the information in compliance 

with their attitudes, they devote more attention to scrutinizing the information inconsistent with 

them (Taber, Brook, & Franklin, 2006). Many studies proved that prior attitudes impact the 

integration of contrasting information as well as comprehension accordingly to the first 

situation mentioned above. For instance, in the study conducted by Kardash and Scholes 

(1996), students with strong prior attitudes focused more on the arguments in compliance with 

their prior attitudes, leading to a biased perspective in comparison with students who 

considered both sides of the issue. Another study supported this finding and stated that when 

participants expressed their opinion towards a topic, they significantly concurred with 

arguments consistent with their attitude and even found them more convincing (Kobayashi, 

2010).  

These effects can be explained by the belief-consistency effect, which is caused by the 

validation process that takes part in the comprehension of conflicting information (Maier & 

Richter, 2013). The validation process, as a routine part of the comprehension activities, is 

monitoring the text information for its validity or plausibility, which is consistent with the 

reader’s knowledge and beliefs (Maier, Richter, & Britt, 2018). The monitoring of plausibility 

of information can impact comprehension in two ways, depending on the involvement of just 

one or two steps of the Two-step model of validation (Richter & Maier, 2017). The first step of 

the model includes the detection of text-belief consistencies. This means that readers tend to 

concentrate their prior knowledge as well as beliefs to the information they find plausible and 
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devote less or no attention to information inconsistent with their beliefs. Seeking for 

information, which confirms rather than contradicts the reader’s beliefs, is involuntary and 

poses a passive mechanism for dealing with conflicting information. Consequently, it leads to 

the belief-consistency effect mentioned above (Richter, 2015). The second step depends on the 

reader's involvement and interest to achieve a justified point of view on a controversial issue. 

Once the inconsistencies between prior beliefs and text information are found, the reader can 

resolve them by elaborative processing. That cannot be done without the reader's prior 

knowledge and working memory that enable searching for additional information in the texts 

or retrieving pro- and con- arguments from long-term memory. This way, the reader could 

adopt a more balanced mental model of the issue (Richter, 2015; Richter & Maier, 2017). 

Consulting the topic within a group of students could lead to a deeper evaluation of 

contrasting information since every member have the opportunity to express their arguments 

towards the topic. Taking different points of view into consideration and building upon each 

other's knowledge may result in more balanced inferences as well as knowledge acquisition 

(Jurkowski & Hänze, 2015). Whether the negative effect of prior attitudes could be reduced by 

a discussion of the topic in the cooperative group is so far unknown.  

 

1.3 Cooperative learning – Jigsaw method 

Cooperative learning has experienced success and became one of the most dominant 

instructional procedures throughout most of the world (Johnson & Johnson, 2009). The 

application of social interdependence theory partly contributed to this success (Johnson & 

Johnson, 2009). "Social interdependence exists when the outcomes of individuals are affected 

by their own and other's actions" (Johnson & Johnson, 2009, p. 366). Besides positive social 

interdependence, likewise, individual accountability and the use of social skills belong to 

factors that lead to productive cooperation (Johnson & Johnson, 2009). One of the methods 

that meet these requirements of successful cooperation is the Jigsaw method.  

The Jigsaw classroom was first introduced in 1978 by Aronson. Since then, positive 

outcomes have been documented, including improvements not only in academic performance 

but also in group relationships, self-esteem, and attitudes towards school (Resor, 2008). 

Students in the Jigsaw classroom are divided into groups of four to six, and each group gets a 

piece of learning material from the subject matter. Every member of the group needs to study 

a unique segment of the information individually. As a result, they become experts for that 

specific topic and need to present the material to other members. After each member of the 
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group becomes an expert for the part that s(he) was meant to work on, s(he) is responsible for 

transferring the relevant information to other members. This individual accountability means 

that every member believes that his/her contribution to the group goals is equally valuable 

(Aronson & Patnoe, 2011). When members realize that the group goals are achieved only based 

on each member's work, they encourage each other's efforts to complete the task, and that is 

how positive interdependence is formed (Aronson & Patnoe, 2011; Walker & Crogan, 1998).  

Cooperation would not be effective without teamwork. It requires students to accept and 

support each other, communicate assertively and approach conflicts constructively (Johnson & 

Johnson, 2009). 

The Jigsaw method has been frequently implemented in the area of social subject 

matters in which text-based material is mostly used. In such tasks, reading and comprehension 

skills are inevitably involved (Aronson & Patnoe, 2011). Moreover, tasks in which 

comprehension of multiple documents is required are inherently complex, and for an individual 

student, it may be cognitively demanding to carry them out (Mayer, 2005). Therefore, it is 

crucial to control the reading load for meaningful learning. Thus, the Jigsaw method seems 

ideal because it distributes the task in equal parts between the group members and reduces the 

students' experienced overload. This effect is called a distribution advantage (Kirschner, Paas, 

& Kirschner, 2009; Mayer, 2005), but whether the Jigsaw indeed has this positive effect on 

multiple documents reading comprehension has scarcely been studied.  

All group members are expected to contribute to group work by sharing opinions and 

solving problems (Johnson & Johnson, 2009). If inconsistencies in the texts are found, they are 

also expected to be resolved more efficiently when more students are involved in the group 

compared to the individuals (Maier & Richter, 2013; Mayer, 2005). Also, shared prior 

knowledge could contribute to the text processing, resulting in an elaborated representation of 

an issue not influenced by previously held attitudes, which often substitute lacking prior 

knowledge. 

 

1.4 The present study  

The problems with reading comprehension that students are experiencing are caused 

not only by low cognitive and metacognitive skills but also partly by the effect of prior attitudes 

(Meneghetti et al., 2006; Richter & Maier, 2017). Students of Dutch pre-vocational education 

score low on general knowledge according to the latest records from PISA tests, which 

negatively affects their reading comprehension on a topic that requires such knowledge 
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(Gubbels, van Langen, Maassen, & Meelissen, 2019). Furthermore, students often try to 

substitute this knowledge with prior attitudes towards a topic when processing information 

from multiple sources. Additionally, half of the Dutch students at the age of fifteen reported 

that they rarely read for pleasure (OECD, 2009). Consequently, when encountering contrasting 

information, they may not be interested in elaborating such information more deeply, resulting 

in a shallow interpretation. For this reason, the Jigsaw method could be a helpful alternative. 

By using the Jigsaw method, the reading task is distributed in smaller parts over the group 

members (Aronson & Patnoe, 2011). Therefore, students do not have to put much cognitive 

effort in reading multiple documents but focus only on one part of the learning material (Mayer, 

2005). Additionally, discussing the topic allows students to see the subject from different 

perspectives (Aronson & Patnoe, 2011). Consequently, it could lead to a balanced overview of 

the topic and to losing a resistant one-sided attitude. If the requirements are met for cooperative 

work to be successful such as positive interdependence, there is an expectation that students 

will acquire a better understanding of an issue and come to a more balanced argument for 

writing an essay. The present study investigates whether multiple documents reading 

comprehension of adolescent students could improve by using a collaborative, Jigsaw method. 

Moreover, it investigates the effect of prior attitudes on reading comprehension and whether 

this effect could be reduced by using a Jigsaw method. Based on the literature overview, these 

research questions will be answered:  

1. What effect does the Jigsaw method have on multiple documents reading 

comprehension, and to what extent do prior attitudes impact this effect?  

2. What effect do prior attitudes have on integrating information from multiple texts into 

an essay, and do attitudes change after reading the multiple texts when working 

individually versus working cooperatively? 

The first expectation is that multiple documents reading comprehension would increase 

by using a cooperative Jigsaw method in comparison with individual reading. The effect of 

prior attitudes would be less strong for students performing the task in the Jigsaw condition. 

Secondly, it is expected that strong prior attitudes towards a topic would impact the opinions 

expressed in the essay more for students working individually compared with students working 

cooperatively. Furthermore, the cooperation of students could interfere, and the possibility of 

changing the prior attitudes is expected in the Jigsaw groups compared to the individuals.   
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An experimental study was conducted to examine these hypotheses. Students were 

asked to complete a multiple documents reading comprehension task and, followingly, an 

argumentation task by working individually or in a Jigsaw group. First, students were asked to 

read four texts presenting contrasting arguments towards breeding a broiler chicken. Such a 

debatable topic can invoke different points of view and also pose a challenge to integrate this 

information and come to a balanced interpretation for writing an essay. Attitudes toward this 

topic were measured before the experiment and once more after, to see a possibility of change. 

A cooperation questionnaire measuring the quality of cooperation within a Jigsaw group was 

completed after the argumentation task.  

2. Methods 

2.1 Participants 

Students of the first and second grades of a Dutch pre-vocational school participated in 

the study. Consent forms were received from the parents, and 90 students in total confirmed 

the participation. From this amount, eight students did not participate due to sickness, and four 

students were excluded from the study because of incomplete data. Consequently, the total 

number of participants was 78, from which 42 (53.8%) were female and 36 (46.2%) male. The 

students ranged between 12-15 years, whereas the average age was 13.1. The majority of the 

students were native Dutch; however, five of them spoke also Turkish, one student spoke 

English and Thai, and one student spoke French. Students were randomly assigned to either 

Jigsaw or individual groups. Eventually, 38 students have created a group of students working 

on the task individually, and 40 students were assigned to Jigsaw groups, resulting in 10 Jigsaw 

groups.  

2.2 Materials  

2.2.1. Multiple documents reading comprehension task 

Four articles presenting arguments against and for the breeding of broiler chicken were 

prepared in the digital form and demonstrated to students. The average length of the texts was 

179 words, and they were retrieved from original articles of the organization Wakker Dier, a 

Dutch online library, a Dutch online health blog, and a Dutch weblog The Daily Standard. The 

texts have the same form as they were first used in research done by a former student of the 

University of Twente (Morren, 2019). All four articles present real but contrasting information. 

While two articles use arguments against the breeding of a broiler chicken, the other two 
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articles present advantages of this breeding method. For this study, three of the sources were 

altered. The first article is written by Wakker Dier, a Dutch organization fighting for the 

animal's rights, whose advertisement is well known for discrediting a supermarket chain Albert 

Heijn for selling the unhealthy broiler chicken. The second article's source was adjusted as 

presented in the local newspaper de Stentor, also known in the region where the participants 

study. The third article pretends to be written by a professor of a reputable Dutch university. 

The fourth article presents a debatable argument for a broiler chicken from a manager of a 

supermarket Albert Heijn. Participants were asked to read either all or only one of the texts. 

Students in the Jigsaw group were additionally asked to meet the group members for a 

discussion of the topic. After reading the texts or discussions, students proceeded with writing 

an essay.  

2.2.2. Argumentation task 

Participants’ multiple documents reading comprehension was measured by the 

argumentation task. Research has shown that argumentation tasks, in comparison with 

summary tasks, facilitate comprehension and learning (Bransford, Brown, & Cocking, 2000). 

Argumentation leads to elaborating, integrating, as well as self-explaining information, which 

fosters deeper processing of the information and results in better learning (Joshua & 

Hemmerich, 2002). Argumentation tasks are especially beneficial when using multiple 

documents since students seemed to get the best understanding of a topic (Vidal-abarca, Gil, 

Bråten, & Strømsø, 2010). 

Students were, therefore, asked to write a short essay. In ten sentences or a range of a 

minimum of 400 characters, students were asked to individually express their opinion about 

broiler chicken. They should have reflected on a topic and interpreted it by using the arguments 

obtained from the articles they have read or discussed in the group.  

Firstly, the number of content elements and the presence of main messages were coded 

according to Codebook created by a former student of the University of Twente and adjusted 

by the co-researcher of this study (Morren, 2019). The content elements were identified as 

arguments discussed in the individual texts, while the main messages were identified as general 

conclusions covering the content elements. Both could correspond to opinions for or against 

breeding a broiler chicken or stay neutral. Secondly, the total score of multiple documents 

reading comprehension was computed based on the number of previously coded content 

elements, main messages, and the number of texts from which they were retrieved. Since all 

three elements strongly correlated within each other, r(76) = .251*; r(76)= .638**; r(76) = 
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.730**, unified score for multiple documents reading comprehension was determined. While 

the number of content elements varied with every text, the number of main messages was 

limited to one message per text. For this reason, the overall score could differ from each other, 

and the actual score ranged from 0-11. Lastly, the final opinions made by students were divided 

into four categories: no opinion, for, against, and neutral.  

To have reliable results of the test, 10% of the data needed to be coded by a second 

independent coder. The intraclass correlation was calculated based on the total score from both 

coders and the score coded on individual texts. The coefficient of the total score was α = .981, 

which shows excellent reliability, whereas values for individual texts were all above .80 or .90, 

indicating good reliability.  

 

2.2.3. Prior attitudes questionnaire 

For measuring student’s prior attitudes towards a topic, a self-designed questionnaire 

was used and translated to Dutch. The questionnaire consisted of eight positive or negative 

attitude statements towards broiler chicken (see Table 1). An inspiration for constructing the 

statements was taken from a six-item questionnaire measuring the attitudes towards violent 

videogames and their effects on behavior by van Strien, Brand-Gruwel, and Boshuizen (2013). 

The answers were measured with a five-point Likert scale from (−2) ‘Strongly Disagree’ to 

(+2) ‘Strongly Agree’ while four questions were reverse coded. For the sake of clarity, the 

score ranging from 5-25 was divided into three subcategories. The lowest scores (5-11) present 

a view of strong disagreement with breeding a broiler chicken, scores ranging (12-18) present 

a neutral attitude and higher scores (19-25) present agreement with breeding a broiler chicken. 

The value of the internal consistency of the questions in the pre-experiment session was α = 

.488; however, in the post-experiment, the Cronbach’s alpha was α = .661. The value of 

Cronbach's alpha was, at first, very low, and considered insufficient. Based on the correlations 

between the items, three questions with the lowest values of correlation were deleted in both 

the pre-test and post-test, namely questions 4., 6., and 8. (see Table 1). As a result, Cronbach’s 

alpha improved to the values of α = .602 for prior attitudes questionnaire and α = .613 for post-

experiment attitudes. Reliability values of .60 to .70 are considered acceptable (Kline, 1999).  
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Table 1 

Prior attitudes questionnaire 

1. People should know what the treatment conditions of broiler chicken are.  

2. *Too much fuss is made about broiler chicken.  

3. Bio chicken should be as affordable as broiler chicken. 

4. Broiler chicken is a real problem.  

5. *There is no reliable evidence that chickens are suffering.  

6. *Broiler chicken should be sold regardless of circumstances.  

7. *Claims about infected meat making people sick are exaggerated.  

8. Broiler chicken should be banned.  

Note. * = reverse coded questions 

 

2.2.4. Group cooperation questionnaire 

A questionnaire by Gommans, Segers, Burk, and Scholte (2015) was used to measure 

the quality of cooperation in a Jigsaw group. As a predictor of good cooperation within a group, 

these three elements are predicted to be the most important: cooperation satisfaction (how is 

working in a group satisfying for an individual), dominance (whether every member of the 

group gets an equal chance to express his opinion) and mutual listening (whether all the 

members of the group listen to each other’s opinions). Since the questionnaire is originally 

designed to measure cooperation in dyads, the questions were adjusted for a small group for 

this purpose. Cooperation satisfaction was assessed in three questions and dominance and 

mutual listening both in two questions, whereas all the questions were measured with a ten-

point Likert scale from ‘not much/well’ (1) to ‘very much/well’ (10). The Cronbach’s alpha of 

cooperation satisfaction was α = .771, dominance was α = -.174 and mutual listening was α = 

.340. Due to the insufficient values of internal consistency, only cooperation satisfaction was 

taken into consideration. In the assessment of the cooperation satisfaction, students were asked 

the question: (e. g., "How would you like to work on another assignment with your group 

members?"). The questionnaire was not supposed to test the hypotheses, but only to provide an 

evaluation of the quality of cooperation within Jigsaw groups, which on average, scored by 

59.3 % on cooperation satisfaction. The results will not be further analyzed since one 

component out of three might not provide a reliable evaluation.  
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2.3 Procedure 

Firstly, permission for performing the study from the ethical committee of the 

University of Twente was obtained. Secondly, parents were asked for their consent to 

experiment with their child. The consent form contained information about the goal of the study 

and the anonymization of the data. On experiment day, every student got a laptop since all the 

questionnaires, and the reading task was prepared in a digital form. Pre-testing lasted seven 

minutes and consisted of filling out a questionnaire about prior attitudes towards a broiler 

chicken. Subsequently, participants were divided into two groups, each of them working in 

separate classrooms, one cooperatively and one individually. In the timeframe of 20 minutes, 

students working individually were asked to read four texts, which presented contrasting 

arguments towards breeding of a broiler chicken. Afterward, students were asked to write an 

essay in 10 minutes, in which they could express their opinion towards the topic discussed in 

the texts. Jigsaw groups worked in an arrangement of four students in each group. Every 

participant read one of the four texts individually and then presented it to the rest of the group. 

Students then talked about the topic and their opinions together. They had 20 minutes in total 

for reading and discussing the topic. After the discussion, each of the members was asked to 

express their opinion in the essay within 10 minutes. Finally, all participants filled in the same 

questionnaire about attitudes towards the topic one more time. Additionally, students working 

in the Jigsaw groups answered a few questions regarding cooperation satisfaction, which lasted 

five minutes. 

3. Results 

To answer the research questions, firstly, descriptive statistics were computed on prior 

attitudes, post-experiment attitudes, multiple documents reading comprehension, and 

cooperation satisfaction (see Table 2). All the results are separated by the condition under 

which students performed the task, individually or cooperatively. Secondly, Pearson’s 

correlations were computed to assess the relationships between the previously mentioned 

variables. The results indicated the strength of the relationships as expected in the hypotheses. 

As can be seen in Table 3, the results are presented separately according to the same condition. 

On the one hand, prior attitudes negatively correlate with reading comprehension in Jigsaw 

groups (p = .046). The higher the prior attitudes, the lower the reading comprehension or vice 

versa. On the other hand, prior attitudes strongly correlate with post-experiment attitudes 
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within individuals (p < .001). In other words, there is a positive relationship between students’ 

prior attitudes towards broiler chicken with attitudes after reading the texts.  

 

Table 2 

Descriptive Statistics of Study Variables (n = 78). 

Variable Condition M SD Min Max Skewness Kurtosis 

Prior attitudes  Individuals 15.03 3.141 7 22 -.363 .821 

 Jigsaw 14.75 3.128 8 23 .032 .157 

        

Reading comprehension Individuals 3.47 2.679 0 9 .334 -.596 

 Jigsaw 4.00 3.130 0 11 .328 -.852 

        

Post-experiment attitudes  Individuals 14.26 3.923 5 20 -.758 .695 

 Jigsaw 14.58 1.810 9 19 -.578 2.626 

        

Cooperation satisfaction Jigsaw 17.80 6.402 5 30 .132 -.390 

Note. The results for individuals (n = 38) and for the Jigsaw groups (n = 40). 

 

Table 3 

Intercorrelations for Study Variables Disaggregated by Conditions. 

 Individuals\ Jigsaw groups.  

Variable 1 2 3 

1. Prior attitudes  - -.317* .239 

2. Reading comprehension  -.108 - -.158 

3. Post-experiment attitudes  .600** -.282 - 

Note. The results for the Jigsaw groups (n = 40) are shown above the diagonal. The 

results for the individuals (n = 38) are shown below the diagonal. 

*p < .05. **p < .01. 

 

Based on the first research question, it was expected that the Jigsaw method would 

positively influence reading comprehension in comparison with individual reading, and prior 

attitudes would have a stronger impact in the individual condition compared to the Jigsaw. To 

test these assumptions, a hierarchical regression analysis was conducted (see Table 4), with 

multiple documents reading comprehension as the dependent variable. Assumptions were 

checked prior to the analyses. In Step 1, the condition for performing the task was included 

(i.e., individuals or Jigsaw groups). In Step 2, prior attitudes were added. In Step 3, prior 

attitudes were added as a moderator under the condition. None of the steps were significant. 
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No significant effect for the condition was found in Step 1 (p = .429), indicating that there is 

no difference in reading comprehension between individual and cooperative reading. The effect 

of prior attitudes on multiple documents reading comprehension in Step 2 was slightly below 

the threshold of significance (p = .052), the trend suggested that stronger prior attitudes towards 

the topic could have a negative effect on reading comprehension. The effect of prior attitudes 

as a moderator for one of the conditions in Step 3 was not significant (p = .285), meaning that 

the effect of prior attitudes was similar across conditions. 

 

Table 4 

Hierarchical Regression Results for Multiple Documents Reading 

Comprehension. 

Predictor ΔR² B SE (B) β 

Step 1     

  Condition   .526 .661 .091 

 .008    

Step 2     

   Condition  .469 .650 .081 

   Prior attitudes  -.207 .105 -.221 

 .049    

Step 3     

   Condition  3.826 3.187 .661 

   Prior attitudes   -.092 .150 -.098 

   Prior attitudes*condition  -.225 .210 -.600 

 .015    

Total R² adj. .034    

Note. Condition = Individuals or Jigsaw groups 

 

Concerning the second research question, it was expected that prior attitudes would 

have a stronger impact on the opinions expressed in the essays for students in the individual 

condition than the Jigsaw. To test this expectation, descriptive statistics were computed. As 

shown in Table 5, frequencies of prior attitudes distributed by three categories are shown 

vertically, and opinions distributed by four categories horizontally. Based on the Chi-square 

significance value, there is no relationship between the variables neither for individuals (p = 

.356) nor for Jigsaw groups (p = .697). Nevertheless, from Table 6, it can be seen that the 

majority of the students had a neutral attitude towards broiler chicken but ended up with an 

opinion against it. Explicitly, 15 out of 38 students (39.5%) working individually and 22 out 

of 40 students (55%) working in Jigsaw groups expressed one-sided opinions. Comparingly, 
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only ten students in total expressed balanced neutral opinions, seven within individuals, and 

three students from Jigsaw groups.  

Table 5 

Frequencies of Opinions with Prior Attitudes Towards Broiler Chicken (n = 78). 

 Condition No opinion 
Opinion for 

BC 

Opinion 

against BC 

Neutral 

opinion 

Attitude against 

BC 
Individuals 1 0 4 0 

 Jigsaw 1 0 6 1 

      

Neutral attitude Individuals 6 2 13 7 

 Jigsaw 3 8 14 3 

      

Attitude for BC Individuals 1 1 2 1 

 Jigsaw 0 2 2 0 

Note. The frequencies of prior attitudes are shown vertically. The frequencies of opinions are shown 

horizontally. BC = Broiler chicken. 

 

In the second research question, it is further asked whether prior attitudes of students in 

the Jigsaw groups would change after discussing the multiple texts with members of the groups. 

As mentioned above, Table 3 shows a strong correlation of prior attitudes with post-experiment 

attitudes for students working individually and no significant correlation for the Jigsaw groups. 

Therefore, to see the effect of the prior attitudes and the condition on post-experiment attitudes, 

hierarchical regression analysis was conducted with post-experiment attitudes as the dependent 

variable (see Table 6). In Step 1, prior attitudes were included. In Step 2, the condition 

(individuals/Jigsaw groups) was added. Finally, in Step 3, prior attitudes as a moderator for 

one of the conditions were included. In Step 1, an effect of prior attitudes on post-experiment 

attitudes was found (p < .001), suggesting an overall relationship between prior and post-

experiment attitudes. No significant effect for the condition was found in Step 2 (p = .485), 

meaning that there is no difference in post-experiment attitudes between individuals and 

students in the Jigsaw groups after controlling for prior attitudes. Lastly, in Step 3, the effect 

of condition as a moderator for the relationship between prior attitudes and post-experimental 

attitudes was found (p = .002), indicating that the effect of prior attitudes differs across 

conditions; the effect is significant in the individual condition, but not in the Jigsaw condition. 
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Table 6 

Hierarchical Regression Results for Post-experiment Attitudes. 

Predictor ΔR² B SE (B) β 

Step 1     

   Prior attitudes  .434 .099 .449 

 .202***    

Step 2     

   Prior attitudes  .437 .100 .452 

   Condition  .433 .616 .072 

 .005    

Step 3     

   Prior attitudes  .750 .134 .776** 

   Condition  9.542 2.850 1.593** 

   Prior attitudes*Condition  -.612 .187 -1.573** 

 .100**    

Total R² adj. .279    

**p < .01. ***p < .001.  

 

 

4. Discussion 

The present study investigated the effect of the Jigsaw method and prior attitudes on 

multiple documents reading comprehension of adolescent students. Furthermore, it examined 

whether the effect of prior attitudes, mostly leading to the one-sided interpretation of the 

information, could be reduced by the Jigsaw method. Results showed no differences between 

the Jigsaw method and individual reading of multiple documents on reading comprehension 

outcomes. Stronger prior attitudes showed a negative relationship with reading comprehension, 

predicting a negative effect on reading comprehension in the Jigsaw groups, and a positive 

relationship with post-experiment attitudes, indicating a change of attitudes in the individual 

condition. According to the frequencies of prior attitudes within both conditions, most of the 

students had neutral attitudes and were inclined to have one-sided opinions expressed in the 

essays after reading multiple texts.  

Regarding the first research question, it was expected that the Jigsaw method would 

improve reading comprehension. However, no difference was found in the reading 

comprehension of the students working individually versus cooperatively. This contradicts 

previous studies that show the positive effects of the Jigsaw method on reading comprehension 

(Abd El Sami Ali, 2001; Kazemi, 2012). A possible explanation as to why this was not the case 

for multiple documents reading comprehension could lie in the lack of specific skills needed 

for the cooperative method to be effective. Since the students did not have experience with the 
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Jigsaw method before, they could have had problems getting familiar with the method as well 

as using social skills to collaborate with the group members (Shaaban, 2006). Students need 

interpersonal and small-group skills for cooperation to be successful (Aronson & Patnoe, 2011; 

Johnson & Johnson, 2009). Another possible reason could be low general and prior knowledge 

that play a fundamental role in processing a text. Lack of this knowledge could obstruct 

students from retrieving the meaning of the text and selecting the relevant information 

(Meneghetti et al., 2006). In such a case, they are not able to share relevant information with 

group members. Consequently, students may not benefit from the Jigsaw method without 

receiving the necessary information for completing the task.  

Concerning the prior attitudes, it was expected that the negative effect of prior attitudes 

on reading comprehension would be stronger for students reading individually than in the 

Jigsaw groups. In contrast, the correlation coefficient indicated a negative relationship between 

stronger prior attitudes and lower or higher reading comprehension in the Jigsaw condition. 

The regression analysis tentatively suggested that stronger prior attitudes could negatively 

affect the reading comprehension of students in the Jigsaw groups. However, after controlling 

for the condition, the effect was similar across conditions. The negative effect of prior attitudes 

on information processing, in general, is in line with several studies (see Kobayashi, 2010; see 

Van Strien, Brand-Gruwel, & Boshuizen, 2014). In these studies, it was shown that participants 

with stronger prior attitudes were more likely to write essays leaning to one side of the debate.  

Relating to the second research question, it was expected that the belief-consistency 

effect would appear, meaning that students would form an opinion towards the topic in line 

with their previously held attitudes. It was also expected that this effect would be stronger in 

the individual condition compared to the Jigsaw. The frequencies of prior attitudes and 

opinions that appeared within both conditions showed that the majority of the students 

expressed a neutral attitude towards the topic, and only after reading the texts, they inclined to 

one side of the arguments. Therefore, it cannot be concluded that the belief-consistency effect 

did appear. In general, the students could have had a neutral attitude because they were not 

familiar with the topic. Since the attitudes are a result of previous experience with subject or 

situation, if students did not hear about broiler chicken before, their attitude could not have 

been formed yet.  

Subsequently, it was expected that a group discussion of the topic would lead students 

to a more balanced representation of an issue. A strong correlation between prior and post-

experiment attitudes in the individual condition was found, indicating a relationship between 

the attitudes before and after reading the multiple texts. Taking further analysis into account, it 
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was shown that there was a stronger effect of prior attitudes in the individual condition, 

meaning that the change from prior to post attitudes was more significant compared to the 

Jigsaw groups. Even though the change of attitudes did not lead to balanced representation in 

the Jigsaw condition, there is a slight chance that the group discussion could have interfered 

and reduced the effect of prior attitudes. However, there was no difference neither in post-

experiment attitudes nor in opinions expressed in the essays across the conditions, meaning 

that all students inclined to one-sided arguments after all. The reason could be that the topic 

discussed in the texts was, indeed, new for students. Processing new information is always a 

challenging task, and if prior knowledge is missing, prior attitudes usually serve as a knowledge 

base that guides the selection and interpretation of the information and fosters the integration 

of contrasting points of view (Pratkanis, 1989). Therefore, the support of prior knowledge 

could prevent students from a tendency to stick with one side of the arguments when dealing 

with contrasting information (Richter & Maier, 2017). 

The present study has several limitations that should be taken into consideration. First 

of all, prior attitudes questionnaire initially consisted of eight questions; however, the 

questions' internal consistency was very low. Even after erasing three questions, the Cronbach's 

alpha was still low. This may be caused by questions being not suitable for measuring prior 

attitudes. In addition, it could be caused by the topic not being familiar to most of the students. 

Thus, a suggestion would be to opt for more age-appropriate questions suitable for assessing 

prior attitudes. Secondly, the cooperation questionnaire also had problems with internal 

consistency, and two components out of three were not reliable. That could happen because the 

original was not designed for groups but dyads. Although the questions were accustomed to fit 

groups, their reliability turned out to be very low; therefore, they were not considered in the 

study. In future research, a questionnaire tailored for measuring cooperation satisfaction within 

a group should be used. The third limitation is the design of the research. The longitudinal 

design of the research would create a space for students to get familiar with the method. The 

process would get more coordinated as students would know how to achieve mutual goals. 

Moreover, the group discussion would get more cohesive, with students already knowing each 

other (Johnson & Johnson, 2009). For future research, it would be recommended to investigate 

the effect of the Jigsaw method on multiple documents reading comprehension for the long-

term. Aronson and Patnoe (2011) suggest introducing the Jigsaw method with team-building 

exercises to improve listening and helping skills.  

This study builds on existing knowledge about the Jigsaw method as a powerful 

cooperative method recently and frequently implemented in traditional classrooms. While 
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previous studies have demonstrated the beneficial effects of the Jigsaw method on reading 

comprehension, these results focused on the reading comprehension of multiple documents 

(Abd El Sami Ali, 2001; Kazemi, 2012). Although these results did not contribute to an 

increase in reading comprehension outcomes, they have underlined how important it is to take 

a longer time and effort when implementing this method. The research provides a deeper 

insight into the effect of prior attitudes on integrating the contrasting information from multiple 

documents. It is advised that teachers ensure that students have enough background knowledge 

to comprehend a text to avoid using prior attitudes as a knowledge base when dealing with 

contrasting information in texts. They could use group brainstorming to invoke what students 

already know about a particular topic (Alvermann, Smith, & Readence, 1985). This way, it 

could encourage the students to share the knowledge retrieved from multiple texts in further 

Jigsaw discussion and foster their multiple documents reading comprehension.  

In conclusion, the present study did not find significant results for the improvement of 

multiple documents reading comprehension using the Jigsaw method, however interesting 

results regarding the prior attitudes have been found. The effect of prior attitudes on reading 

comprehension as well as the change from prior to post attitudes was found. Since this change 

of attitudes was less significant in the Jigsaw groups, the cooperative Jigsaw method could be 

investigated more deeply as a way of reducing the effect of prior attitudes on processing 

multiple texts.  
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