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Abstract 

Learning outcomes in collaborative learning can be improved by structuring the collaboration 

process while students are working together to produce a joint output. This study investigated the 

effects of collaboration scripts on students’ learning outcomes and group work experience by 

conducting a group work experiment in two different manners. Jigsaw collaboration scripts were 

used to structure the group work. The research was conducted using an online learning 

environment (Graasp). Participants were 48, English speaking, university students aged over 16. 

They were randomly assigned to one of the two conditions, by making four participants in each 

group. Learning outcomes were measured in two ways: pre/post tests for the factual knowledge 

gain and concept maps made by students for the conceptual knowledge gain. The domain of the 

experiment was based on Piaget’s theory of cognitive development. Findings from this study did 

not reveal any positive effect of structuring collaboration with Jigsaw scripts, regarding learning 

outcomes and group work experience. It suggests for future research to investigate different type 

of structuring, to add an interaction element to the learning environment to improve students’ 

learning outcomes and their group work experience. 

 

Keywords: Collaborative learning, Structured collaboration, collaboration scripts, learning 

outcomes 
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Introduction 

Collaborative learning has been considered an effective methodology as it is believed that students 

learn more when they work together than alone (Kyndt et al., 2013). Collaborative learning is the 

instructional use of small groups so that students work together to maximize their own and each 

other’s learning (Johnson, Johnson & Smith, 2006). In a collaborative learning situation, students 

work together in small groups to discuss and solve problems together (Tomcho & Foels, 2012). 

The studies which were conducted related to collaborative learning, mainly focuses on the 

advantages of working collaboratively in teaching and learning environment. Research on 

collaborative learning by So, Tan and Tay (2012) showed both positive learning results and a 

positive group learning experience from the learner’s perspective. Effective collaboration, working 

effectively as a group, fosters the interpersonal skills of the learners. Head (2003) explains 

effective collaboration as a group of people behaving in a way that not only individual benefits are 

gained, but also it leads to a degree of success belonging to the group and can only be achieved by 

all group members working together in this manner. Race (2000) states that group learning results 

in a more enjoyable, sociable learning experience compared to individual learning. With successful 

group learning, all members help one another to get more feedback and achieve a goal together. In 

effective group activities, learners have higher learning outcomes, they receive better explanations 

of things they do not understand from other fellow learners (Johnson & Johnson, 2002).  

Although there is an evident number of studies demonstrating the effectiveness of 

collaboration, it does not always work (Hertz-Lazarowitz & Miller, 1992; Hesse et al, 2015; 

Zambrano et al., 2019). Collaboration does not spontaneously occur when students are placed in 

groups and told to work together (Van Dijk et al, 2019; Wang, 2009). Hence, collaboration 

between students is not always successful, group work can be claimed to have many challenges. 

Stern and Huber (1997), Kirschner et al. (2009) claim that one of the difficulties students face is 

that they are more comfortable in a passive, individual roles rather than in an active group work. 

From Hartley and Dawson’s (2010) point of view, some of the main challenges faced by students 

working in a group are communication, organization, and workload.  Students need to listen and 

consider each other’s opinions. Furthermore, group members need to organize the time and 

workload to be able to finish the task properly. However, according to Hartley and Dawson (2010), 

“one of the most common complaints from students about group work is that some group members 

are not participating or contributing enough to the project” (p. 11). Race (2000) indicates that some 
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learners feel like they are competing with each other in the group work process and it causes 

ineffective collaboration.  

When students are not guided in their collaboration process, the group work becomes 

ineffective (Saab, Van Joolingen & Van Hout-Wolters, 2007). Ineffective collaboration can lead 

to social loafing, meaning that students are not participating or contributing equally (Veenman, 

Kenter & Post, 2000). Some students might not even participate in the group process at all, again 

leading to social loafing (Veernman et al., 2000). In unstructured or unguided collaboration, 

students decide for themselves how they work together (Saleh et al., 2007). In this case, some of 

the main elements of effective collaboration such as individual accountability and positive 

interdependence are not guaranteed, meaning that not all students feel their individual contribution 

is valued and necessary to finish the group task or they do not feel linked to the other members of 

the group and do not believe that their individual success maximises when the other members of 

the group succeed (Johnson & Johnson, 2002), and it makes the social loafing possible to occur. 

Many studies have been conducted to understand how to make the group learning more 

effective (Brindley et al., 2009; Smith, 1995; Wilson et al, 2007). One of the possible solutions is 

that teachers need to structure and guide the collaboration process to overcome this problem. 

Collaborative learning is neither a methodology, nor mechanism, but rather, a learning situation 

where the desired patterns of interaction can only occur by structuring the collaboration process 

(Dillenbourg, 1999; Dittman et al., 2010). Gillies (2003) demonstrated the importance of 

structuring small group learning in classrooms by highlighting that students attain higher academic 

outcomes and are more motivated compared to working individually.  Oflaz and Turunc (2012), 

Webb (1989), Biott (1987), Puntambekar (2006), Van Dijk et al (2019) also strongly advocate the 

need to develop a structured approach to group work, emphasizing especially the shared 

understanding between the students regarding group activity. 

Different types of activities can be used to structure and scaffold the collaboration of the 

students (Persico & Pozzi, 2011). One of the instructional methods to structure the group work is 

the use of collaboration scripts (Kobbe et al., 2007). Scripting can be done by guiding the 

participants through a sequence of phases during the group work with assigned roles and activities 

(Kobbe et al., 2007). For instance, Jigsaw scripting is one of the useful techniques to develop 

collaboration and minimize the differences (cultural, cognitive, social, etc.) between students 
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(Atmatzidou & Demetriadis, 2012). This type of script is based on segmenting the learning content 

into complementary parts and assigning each part to a group of learners (Persico & Pozzi, 2011). 

Jigsaw technique to script collaboration is mainly used in face-to-face settings without computer 

support (Gallardo et al, 2002). Application of this technique results in better understanding of the 

subject taught and the higher performance of the students (Atmatzidou & Demetriadis, 2012).  

While all collaboration scripts aim at promoting desired learning outcomes and student 

interactions (Kobbe et al., 2007), not many studies (Hummel et al., 2013) have investigated the 

different effects of face-to-face and online scripted collaboration. Moreover, there is little 

empirical evidence to indicate whether the positive effects of structured collaboration on 

achievements in face-to-face settings transfer to online environments where collaboration and 

communication is mediated by computers (Hara, 2002; Joung, 2003). Therefore, purpose of this 

study is to investigate the effects of structuring collaborative learning activities by means of Jigsaw 

collaboration scripts on learning outcomes and group work experience of university students in an 

online setting. This study will explore whether structuring group work with modified Jigsaw 

scripts has a positive impact on both students’ learning outcomes (knowledge gain) and their group 

work experience. 

Theoretical Framework 

Learning outcomes of collaborative group work  

Collaboration skills influence students’ learning outcomes (Johnson & Johnson, 1999, 2002; 

Le, Janssen & Wubbels, 2018; Mercer et al., 2004 & Ross, 2008). Numerous positive results are 

shown in the success of collaborative learning as a tool to increase students’ learning outcomes 

(Laal & Ghodsi, 2012; Lou et al, 1996; Kyndt et al., 2013; Astra et al., 2015).  

Research agrees that students who collaborate with peers achieve higher learning gains than 

students who learn individually (Manlove, Lazonder & De Jong, 2009). Lazonder (2005) examined 

how effective either pairs of students or individual students conducted web searches and the results 

showed that pairs outperformed individual students. Pairs also outperformed individual students 

in another study conducted on online inquiry learning environment by Manlove et al. (2009).  

Previous research on structured and unstructured collaboration implies a positive effect of 

structured collaboration on students’ learning gains (Saleh et al., 2007). Structuring the 
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collaboration process by using scripts leads to higher learning gains than collaboration without a 

script (Weinberger et al., 2005). The research conducted by Aslan (2015) investigated the 

difference between unstructured and structured collaboration of the students. Her study found out 

that students’ interactions are more effective in structured collaborative learning and it leads to 

higher learning gains and a more positive learning experience. In this study, collaboration will be 

structured online with Jigsaw scripts by dividing the task into segments and assigning each part to 

one group member, 

Collaborative learning 

Collaborative learning is defined as students working together to solve a problem or complete 

an assignment (Saab et al., 2007). In collaborative learning environments students work together, 

respect each other’s inputs and they are encouraged to achieve common learning goals together 

(Macaro, 1997). The main idea behind collaborative learning is that learning is based on socially 

structured exchange of information between group members, meaning that learners have the 

opportunity to converse with peers, present and defend ideas, exchange diverse beliefs, question 

other conceptual frameworks (Srinivas, 2011) and in certain type of collaborative learning (e.g., 

Jigsaw) every person is responsible for his or her learning as well as motivating to increase each 

other’s learning. Collaboration with peers scaffolds the learning process (Khan, 2001). For 

instance, students can learn from each other and elaborate on each other’s ideas in jigsaw supported 

collaboration environment (Gillies, 2004). Through collaboration with peers, students experience 

that their own point of view is not the only way to approach a problem and that together they can 

achieve more than alone (Johnson & Johnson, 2002). 

Collaborative learning has some advantages stated by Flynn and Hill (2006) compared to 

individual learning such as working together on a task is usually more pleasant than working alone. 

Different views can extend the horizon of the learners. Students with various background 

knowledge can work together and exchange their knowledge. Problems can be solved more 

efficiently when learners collaborate (Hesse et al., 2015). Problem is identified as a discrepancy 

between current state and goal state, and collaborative problem solving can be defined as a joint 

activity where groups execute several steps to transform a current state into a desired goal state by 

working together and exchanging ideas (Hesse et al., 2015). Collaborative learning provides many 

cognitive advantages to learners (Vygotzky, 1978; Bossert, 1988; Fischer et al., 2007), it increases 
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the learners’ problem-solving skills (Kulik & Kulik, 1979; Bennett & Dunne, 1992; Lazakidou & 

Retalis, 2010), facilitates learners’ critical thinking (Smith et al., 2009) and encourages reflection 

(Tao & Gunstone, 1999). 

However, collaboration between students only has a positive effect on student learning under 

certain conditions (Dillenbourg et al., 1996; Janssen et al., 2007). These five conditions are 

individual accountability, positive interdependence (Felder & Brent, 2007), promotive interaction, 

interpersonal group skills and group processing (Johnson et al, 2007). Felder & Brent (2007) 

especially stress the importance of individual accountability and positive interdependence when 

students work as a group, in order to avoid social loafing, namely, not all students participating 

equally.  Individual accountability means that every group member is actively responsible for their 

own contribution to the group work (Astuti & Lammers, 2017). Positive interdependence means 

that group members need each other to complete the task and reach their goals together (Johnson 

et al., 2007).  

Structured collaborative learning 

Johnson, Johnson and Smith (2007) suggest that aforementioned five essential elements in 

each group work have to be structured for the collaboration to be effective. Webb (2009), Johnson 

and Johnson (1988) claim that “having students work in a group” and “structuring students to work 

collaboratively” are noticeably different from each other. If students only sit around the table and 

talk freely while working, this means they are not structured to be a group and work collaboratively 

due to the lack of positive interdependence (Scager et al., 2016). They state, “putting students into 

groups does not necessarily gain positive interdependence and/or individual accountability; it has 

to be structured and managed by the teacher or professor” (Johnson & Johnson, 1988, p.35; 

Johnson & Johnson, 2009). 

Ning (2013) and Weinberger, Ertl, Fischer, and Mandl (2005) stress the importance of equal 

participation and interaction between collaborating students. Task can be structured and the 

collaboration process can be scaffolded to ensure that desired patterns of interaction and 

participation occur by giving students specific roles or by means of collaboration scripts 

(Dillenbourg, 1999; Kollar, Fischer & Slotta, 2007; Weinberger et al., 2005). Barron’s (2003) 

research stresses the importance of transactivity, known as students relating to each other’s 

contributions to collaborate successfully and to benefit from the collective knowledge of the group 
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(Hong et al., 2015). In order to achieve this, students need guidance and structure both in their 

learning process and also in their collaboration process. Collaboration can be structured by giving 

students specific roles or imposing specific interaction patterns, such as all group members sharing 

their opinion at a certain phase of the group work (Dillenbourg, 1999).  

The use of collaboration scripts is also an effective strategy to structure collaboration (Kollar 

et al., 2007). Scripts are detailed instructions on how the students should collaborate, which steps 

the students should take in their collaboration process (Dillenbourg, 2002). Collaboration scripts 

are scaffolds that aim to improve collaboration through structuring the interactive processes 

between two or more learning partners. Collaboration scripts have been used to structure both face-

to-face (e.g., O’Donnell & Dansereau, 1992; Palincsar & Brown, 1984) and computer-mediated 

collaboration (e.g., Dillenbourg, 2002; Rummel & Spada, 2005; Weinberger et al., 2005).  

Many scripts use a variation of the Jigsaw method (Aronson et al. 1978). The Jigsaw script is 

extensively used in face-to-face collaborative learning (Persico & Pozzi, 2011) and is nowadays 

also popular in online learning (Blocher, 2005). The script is based on segmenting the learning 

content into complementary parts and assigning each part to a group of learners (Persico & Pozzi, 

2011). These groups are called the “expert groups”, who study and analyze the assigning part and 

become expert in it (Papasalouros & Chatzimichalis, 2020). Following this phase, new groups are 

formed, these groups are called “jigsaw groups” and contain one member from each “expert 

group”. In “Jigsaw groups”, students discuss what they learnt and share about their expertise 

(Papasalouros & Chatzimichalis, 2020). The overall aim of this scripting is to build up a complete 

vision of the problem, encourage students to produce a joint output and increase individual 

involvement in the group work (Kerr & Bruun, 1983).  

According to Schank and Abelson (1977), scripts enhance both understanding and recall (on 

an individual level; e.g., Nuthall, 2000) and promote the coordination of activities in a particular 

situation (on a group level). Similarly, collaboration scripts are goal-oriented in the sense that 

specific approaches help learners engage in smooth collaboration processes and reach specific 

(learning) objectives. Collaboration scripts specify and distribute roles among the participating 

individuals (Kollar, Fischer, & Hesse, 2006). Distributing collaboration roles helps support the 

collaborating partners in approaching the task from multiple perspectives. This, in turn, helps 

learners consider problems from various viewpoints (Spiro et al, 1991; Yasmin et al., 2019). 
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The main idea behind the structuring group work with collaboration scripts is that it leads to 

successful group activities including collaborative interaction and better group performance 

(O’Donnell & Dansereau, 1992), it is an effective approach to promote learning in both face-to-

face and online contexts (King, 2007). Therefore, teachers and researchers have developed 

different scripts to structure and regulate the collaboration in group work processes so that learners 

are interacting in ways appropriate to the learning task. (Gillies, Ashman & Terwel, 2008). 

Structuring the collaboration process is expected to lead better learning gains, this can be 

visible student’s recall in knowledge on the lesson content, such as declarative knowledge gain. 

Schraw, Crippen and Hartley (2006) claim that collaborating with peers helps students to increase 

their declarative knowledge, because students learn from each other. Declarative knowledge in 

education refers to recalling facts, definitions, and concepts (AbuZaid & Khan, 2013). Students 

need declarative knowledge to learn and understand new concepts. A study on the effect of 

collaborative learning by Sung and Hwang (2013) demonstrated the positive effect of collaborative 

learning on student’s declarative knowledge gain.  

In this study, students’ declarative knowledge gain is measured by pre-post knowledge tests 

and concept maps scores. Therefore, declarative knowledge gain will be conceptualized by 

departing it into factual and conceptual knowledge. Factual knowledge can be described as the 

basic information about a particular subject or discipline that student must be acquainted with to 

be able to solve a problem. However, conceptual knowledge refers to the patterns and 

interrelationships among the elements within a larger structure that enable them to function 

together.  

Research questions and model 

The main aim of this research is to shed light on the effectiveness of structured group work with 

collaboration scripts by means of the following questions: 

1. Does structured group work with collaboration scripts yield better learning outcomes than 

unstructured group work in terms of increased factual and conceptual knowledge gain for 

university students? 
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2. Do the students who participate in structured group work with collaboration scripts 

perceive their collaborative learning experiences more positively than the students 

participating in unstructured group work? 

The research questions lead to these hypotheses: 

1. Structuring group work will have a positive influence on students’ learning outcomes. It 

will lead to a better recall of declarative knowledge, specifically, increased factual and 

conceptual knowledge gain compared to students in unstructured group work.  

2. Structuring the group work will decrease social loafing in collaboration process and 

therefore, students will perceive their group work experience more positively compared to 

students in the unstructured condition. 

Research design and methods 

Research design 

An online experimental study was conducted, meaning that students were randomly put 

into two experimental conditions: structured and unstructured group work. Each group consisted 

of 4 students in both conditions. The students in structured condition received a scripted instruction 

explaining each student their specific role in the assignment and the sequence of the activities. The 

main aim of the study was to gain insight in how knowledge gain and group work experience of 

the students is different in these two conditions. The independent variables in this study were 

structured and unstructured collaboration. Students’ factual knowledge gain was measured with 

pre-post knowledge tests, conceptual knowledge gain was measured with the concepts used in the 

concept maps created by students. Students’ group work experience was measured by a Likert 

scale questionnaire.  

Respondents 

48 students from various backgrounds, degrees, and countries between the age of 17 and 

34 participated in the study (38 females, 10 males; M(age) = 22, SD = 3.724). Students signed up 

online for the experiment and were randomly assigned to each group by computer. Each group 

consisted of four students, making in total 12 groups. six groups (24 students) were randomly 

assigned to structured (17 Female, 7 Male; M(age) = 23, SD = 4.096) and six groups (24 students) 

to unstructured collaboration conditions (21 Female, 3 Male; M(age) = 22, SD = 3.294). 



13 
 

Participation was on a voluntary basis. The consent of the participants was gathered prior to the 

study via an online informed consent form in the learning environment Graasp when they entered. 

This form can be found in Appendix 1.  

Domain 

An experiment was conducted in an online learning environment, Graasp. The domain of 

the learning and assessment materials used in the experiment was based on the topic of Piaget’s 

theory of cognitive development. The topic was considered relevant based on participants age 

and interests.  

Instrumentation 

Learning materials 

Collaboration scripts 

Students in the structured condition received scripted instruction during the experiment in 

which the sequence of activities and the task division were explained, also they were assigned only 

one segment of the task. An example instruction prior to the collaboration task (only structured 

condition) – “In this part of the experiment you will create a concept map about the stages of 

cognitive development based on Piaget's theory together with three other participants. Each 

participant has watched a video about one particular stage.” The video which participants had to 

watch to be able to do the task was segmented into four parts and each part was assigned to one 

student. The script highlighted and explained the division of the responsibility of the task and the 

video watching by assigning each stage of the topic to a separate member. This is a modified 

version of Jigsaw scripting, by replacing “expert” and “jigsaw groups” with single participants. 

An example scripted instruction screenshot from the online learning environment Graasp can be 

found in Appendix 6. 

Whiteboard animation video 

A whiteboard animation video about Piaget’s theory of cognitive development taken from 

YouTube was used in the experiment as a part of intervention. The video (Piaget's Theory of 

Cognitive Development - YouTube) explained the four stages of the Cognitive Development in a 

whiteboard animation style, by images being drawn on the screen and illustrations accompanied 

by a narration about the topic. The video material used differently in two conditions. The six-

minute video was fully presented in the unstructured collaboration condition. However, it was 
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divided into four segments (clips) for the structured condition as each segment was dedicated to 

the explanation of one cognitive stage. Each segment was around 90-100 seconds. An example 

screenshot from the video can be found in Appendix 2. 

Concept map  

The group task in both conditions was to create a concept map together about Piaget’s 

stages of cognitive development. The concept map tool in the learning environment allowed 

students to work online at the same time and create a concept map together. The instructions on 

how to use the tool, how to create a concept map and what is a concept map were explained above 

the task (see Appendix 7). These concept maps allowed to measure and compare the conceptual 

knowledge gain of the students about the topic taught in the video. Example concept maps created 

by the students in two different conditions can be found in Appendix 8 and 9.  

Assessment materials 

Knowledge tests 

Two tests were designed to measure student’s factual knowledge gain, one as pre and one 

as post-test. Nine multiple-choice questions about the topic (Piaget’s theory of cognitive 

development) were included in each test. The questions were based on the stages of cognitive 

development taught in the video. “In which stage the typical age range extends from about seven 

to eleven years?” is an example questionnaire item. These tests allowed to measure and compare 

the factual knowledge gain of the students in these two conditions. These tests can be found in 

Appendix 3 and 4.  

Cronbach's ɑ was measured to check the reliability of the constructs for both tests. The 

relatability analysis of the data obtained from the pre-test indicated poor internal consistency of 

the test items. Cronbach's ɑ = .56, 9 items. The reliability analysis of the data obtained from the 

post-test indicated adequate internal consistency of the test items. Cronbach's ɑ = .78, 9 items. 

Collaboration experience questionnaire 

To measure the effect of structuring group work on collaboration experience of the 

students, a questionnaire with five statements were prepared by the researcher. The answers were 

presented in 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). An example item 

from the questionnaire is “This group assignment gave me a chance to learn from my peers’ 
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contribution”. The scores were calculated in the range of 1-5 respectively. This questionnaire can 

be found in Appendix 5.  

Cronbach's ɑ was measured to check the reliability of the constructs. The reliability 

analysis revealed a Cronbach's ɑ score of .87 of the 5 items. 

Procedure 

The Ethical Committee Approval was applied to get prior to the data collection. The 

experiment was held in an online learning environment – Graasp. Students digitally entered the 

environment with a number randomly assigned to them based on their condition, here they were 

first informed about the details of the study and asked for their consent before they proceed. 

Respondents answered a few demographic questions (gender, age etc.) after virtually signing the 

consent form. Later they were directed to do the pre knowledge test and then watch a video about 

Piaget’s theory of cognitive development. After watching the video, the main task, creating a 

concept map about the topic, was done by the students. In the next stage, the post knowledge test 

was required to complete. Finally, students filled in the group work experience questionnaire and 

were thanked to participate in the experiment. The overall experiment took one hour, however, 

specification of time spent on each stage varies per group. For instance, in structured condition, 

video watching took 1.5-2 minutes per student, in unstructured condition 6 minutes. The main 

difference between conditions was the division of the task and workload. In unstructured condition, 

every participant received the full task, not one segment of it. 

Data analysis 

The quantitative data was collected from pre/post-tests, concept maps and the Likert scale 

questionnaire. To test for normality of distribution Shapiro Wilk test was used. For all analyses, 

testing was two-tailed with alpha set at 0.05 and was used to report on significance.  

Knowledge tests 

These pre and post-tests measured students’ factual knowledge gain were scored based on 

their correct responses to the multiple-choice questions. The multiple-choice questions accounted 

for one point each, culminating to a total of maximum of nine points in each test. Students could 

obtain a maximum of nine and minimum of zero points on each test. The difference between post 

and pre-test was also calculated per student. The assumptions on the normality of distribution were 

tested and Shapiro Wilk test revealed that the pre test scores and difference scores per condition 
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were normally distributed, however, there were violations for normality of post test scores. An 

independent samples t-test was conducted to compare the difference mean scores of the students 

in both conditions.  

Concept map scores 

 The scores were obtained based on the concepts added in the concept maps created by 

students, it measured students’ conceptual knowledge gain. It was checked and evaluated based 

on the 59 statements in the codebook. Each concept map could score minimum zero, maximum 

fifty-nine points. The scores turned out to be non-normally distributed based on Shapiro Wilk test. 

Mann Whitney U test was conducted to compare the mean scores of students in both conditions. 

Codebook 

 A codebook was created by the researcher to check the quality of the concept maps. In 

order to create the codebook, the researcher student listened to the video used for experiment, 

transcribed it and made an example concept map to cover all the concepts mentioned in the video. 

The concept maps created both by the researcher and the students contain concepts and the links 

between concepts. While preparing the statements of the codebook, the meaning attained both 

from concepts and the links were taken into account. The final version of the codebook 

(statements) was checked and confirmed by the supervisor psychologist Hannie Gijlers. The 

codebook included 59 statements about the topic (Piaget’s stages of cognitive development) in 

different categories such as general, or per specific cognitive stage, and explained the point system 

given to each statement in the concept maps created by students. If the statement is explicitly 

written/explained on the concept map, the student gets 1 full point, if some part of the statement is 

implicitly mentioned, it gets 0.5 points. If there is no information about certain statement, the 

concept map gets 0 point for that statement. In total minimum 0, maximum 59 points could be 

scored. An example part of one concept map is shown in Figure 1. In this part of the concept map, 

an example statement based on the relevant stage in the codebook like “development of working 

memory” is explicitly explained, therefore, this concept map gets 1 full point fort that statement. 

The codebook can be found in Appendix 10. 
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Figure 1. Example part of one concept map  

  

Collaboration experience questionnaire 

Students’ responses on the questionnaire ranged between five options – Strongly Disagree, 

Disagree, Neutral, Agree and Strongly Agree. The scores were calculated in the range of 1-5 

respectively and measured student’s group work experience. The total scores ranged between 5-

25. A higher score on the questionnaire indicated a more positive collaboration experience, 

whereas a lower score indicated that students did not perceive their group collaboration very 

positively. The assumptions on the normality of distribution were tested and Shapiro Wilk test 

revealed that responses were not normally distributed. Means scores between the structured and 

unstructured conditions were compared by Mann Whitney U test. 

Results 

This chapter comprises analysis of results. The data will be presented starting with participants’ 

scores distribution, followed by the data regarding the differences in their factual knowledge gain, 

conceptual knowledge gain and collaboration experience. 

Distribution of quantitative scores 

The effect of structured or unstructured collaboration on factual knowledge gain was measured by 

pre and post-tests, effect on conceptual knowledge gain was measured with the data obtained from 
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concept maps, and students’ collaboration in both conditions was measured via a questionnaire. 

Table 1 displays the mean and standard deviations of these quantitative scores for both conditions. 

 

Table 1 

Descriptive statistics of the quantitative scores 

Test scores   Mean (Standard Deviation) 
    Structured Group Unstructured Group  Total 

    (n = 24)  (n = 24)   (n = 48) 

Pre-test   3.67 (1.69)  3.63 (2.14)   3.65 (1.91)  

Post-test   3.13 (0.68)  3.42 (0.88)   3.27 (.79) 

Difference Pre-Test   -.54 (1.61)  -.21 (2.40)   -.37 (2.03) 
and Post-Test 
 
Concept map scores  41.50 (16.30)  45.33 (4.36)   43.42 (11.96) 

Group experience scores 16.54 (4.24)  16.08 (5.38)   16.31 (4.80) 

 

 

Differences between conditions in factual knowledge gain 

An independent samples t-test was conducted to compare factual knowledge gain, namely 

difference between post and pre-test score, in structured and unstructured conditions. There was 

not a significant difference in the score differences for structured and unstructured conditions; 

t(46)= -.57, p= 0.575. These results suggest that structuring group work does not have an effect on 

the factual knowledge gain of students. 

Differences between conditions in conceptual knowledge gain 

To evaluate the difference between structured and unstructured condition for conceptual 

knowledge gain, Mann Whitney U test was conducted. The test revealed insignificant differences 

for conceptual knowledge gain between the structured (Median= 43, n= 24) and unstructured 

(Median= 44.50, n= 24) conditions, U = 288.000, z = .000, p = 1.000, r = 0.00. 
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Differences between conditions in collaboration experience 

To identify if there is a difference for collaboration experience between structured and unstructured 

conditions, Mann Whitney U test was conducted. The test revealed insignificant differences in 

collaboration experience between the structured (Median= 16.50, n= 24) and unstructured 

(Median= 18, n= 24) conditions, U = 279.000, z = -.186, p = .852, r = 0.03. 

 

Discussion 

The purpose of this study was to investigate the effects of structured collaboration with 

Jigsaw scripts on the learning outcomes and group work experience of university students in an 

online setting. The first research question to answer was “Does structured group work with Jigsaw 

collaboration scripts yield better learning outcomes than unstructured group work in terms of 

factual and conceptual knowledge gain?”. It was hypothesized that structuring group work will 

have a positive influence on students’ learning outcomes. It will lead to a better recall of declarative 

knowledge, specifically, increased factual and conceptual knowledge gain compared to students 

in unstructured group work. 

No effect of structuring the collaboration process both on factual and conceptual 

knowledge gain was found. Students in structured and unstructured conditions had similar learning 

outcomes regarding both factual and conceptual knowledge gain. Learning outcomes in terms of 

factual knowledge gain for both conditions can be considered below average, however, regarding 

conceptual knowledge gain, students in both conditions scored above average.  The results of this 

study are not consistent with most studies on structured and unstructured collaboration found in 

the literature. The findings of this study are not in line with previous research conducted by 

Weinberger et al. (2005), as using scripts did not lead to better learning gains.  The potential reason 

behind this can be lack of social interaction between participants. Unlike Weinberger et al.’s study 

(2005), during this experiment, in digital environment, students did not see or talk to each other. 

Research done by Saleh et al. (2007) and Aslan (2015) showed higher learning gains in the 

structured collaboration groups. It is important to consider that these studies were performed with 

upper elementary school students and this raises a question that whether the effects of structuring 

collaboration are different for elder, university students as in this study. Experiments done by Liu 

et al. (2010) also claim that there is an association between student’s age and their group work 
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experience, perception of the group work. Therefore, students’ negative group work experience 

might have an effect on their learning outcomes. 

Moreover, collaboration depends on time, effort and trust among peers (Weinberger et al., 

2007). Without social interaction, it might be hard to build trust between participants. Especially 

in this aspect, the short-term nature of this collaboration in an online setting also played an 

important role. Building trust in an online environment that promotes collaboration requires long 

term interaction. However, this was a one time, an hour limited experiment session. Working 

online can take more time, therefore, the necessary effect to gain the knowledge may be obtained 

in a longer run compared to face-to-face structured collaboration environments. 

The second research question was “Do the students who participate in structured group 

work with collaboration scripts perceive their collaborative learning experiences more positively 

than the students participating in unstructured group work?”. It was hypothesized that structuring 

the group work will decrease social loafing in collaboration process and therefore, students will 

perceive their group work experience more positively compared to students in the unstructured 

condition. Based on the results of this study, the hypothesis was not accepted. No difference was 

observed between the means scores of the students in structured and unstructured condition.  

Potential reason behind this could be that poor sense of physical presence and limited non-verbal 

communication, as in this study, have been pointed out by several authors (e.g., Irani et al., 2008) 

as a shortcoming of effective group work experience. Participants not being able to discuss the 

task verbally might have affected their group work experience negatively. Another potential reason 

behind this could be the role of user experience with technology. Since experiment was online and 

conducted in a new and unknown learning environment to students, poor user experience, lack of 

necessary technological skills might have caused extra cognitive load, therefore, participants might 

not have had positive group work experience as expected. 

Additionally, there are several limitations to this research. First, the study had a small 

sample size of 48 participants. For the statistical analysis, a larger sample size would have allowed 

to make more solid inferences about the population. Therefore, generalization of the results about 

all students cannot be done based on this study. Another limitation was that the participants were 

divided into groups randomly, not based on their pre-knowledge about the topic, it might have 

influenced the results. Participants with higher pre-knowledge could do the task more easily and 
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have more positive group experience, however, it might not lead to higher knowledge gain. 

Moreover, those participants being in the same group with students having zero pre-knowledge 

could negatively affect the group experience regarding students’ self-confidence and certainty 

about the topic or task. Future research could make the groups based on participants’ pre 

knowledge about the topic, so that the knowledge gain per group before and after intervention in 

each condition would be more visible. Moreover, the online learning environment (Graasp) might 

have been new for some students, a small pre-training about the concept mapping tool before the 

experiment could allow to improve the user experience and affect the collaboration process.  

For future research, it would be interesting to add certain elements as an interaction 

function to the experiment such as video talk, chatting option which was missing in this study. 

Qualitative data could be collected to measure whether students perform better while engaging in 

a transactive talk, discussing verbally and getting involved in the task more. Also, different type 

of scripting can be used to find out which collaboration scripts are more effective for structuring 

the group work. Kollar et al. (2007) explains that scripts vary in their degree of structuredness, 

therefore, more research is necessary to look out what kind of structuring can be more effective 

for better learning outcomes and more positive group work experience. 

Overall, information and communication technologies has established new opportunities 

to participate in online learning environments around the globe. This allows participants to connect 

to online learning environments from distant locations like in this study. However, these digital 

learning experiences create potential challenges too (Weinberger et al., 2007). This study 

investigated further understanding of learners’ interaction with two different types of group work 

in online learning environment. The results could be informative for the practitioners, educators to 

structure the group work of their students in daily practices. Moreover, the findings of the topic 

might provide insight for considering the need for raising awareness of importance of collaborative 

learning in an online setting and how to make it more effective. The study highlights the 

understanding of how group work could be structured, what effects of such structuring on learning 

outcomes and group experience in an online environment could be expected.  
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Appendix 2: Example screenshots from the video 
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Appendix 3: Pre-knowledge test 
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Appendix 4: Post-knowledge test 
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Appendix 5: Collaboration experience questionnaire 
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Appendix 6: An example scripted instruction 
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Appendix 7: Instructions for the concept mapping tool 

 

 



40 
 

Appendix 8: An example concept map from structured condition 
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Appendix 9: An example concept map from unstructured condition 
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Appendix 10: The codebook 
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