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Abstract/ Summary

Universities in Africa face challenges such as, textbook based curricula, outdated pedagogical methods and staff hesitant to adopt innovative teaching styles. The main aim of the Erasmus+ funded project “Enhancing Entrepreneurship, Innovation and Sustainability in Higher Education in Africa” is to initiate sustained educational change by ensuring curricula that are relevant to economic and social needs of Africa and will equip graduates with competences for employability and self-employment. Main output of the project will be five ‘best practice’ study programmes with integrated, relevant elements of entrepreneurship, innovation and sustainability and delivered through student-centred learning approaches, including problem based learning, while applying relevant e-learning tools. These curricula will serve as “best practice” examples within the African partner universities. 
The first part of the project was Training of Trainers (ToT), i.e. training focused on equipping African teachers with necessary knowledge, skills and competences to redesign the study programmes in accordance with project aims. This ToT was organized according to a modified version of the Jigsaw Classroom, a student-centred, cooperative learning approach that enhances commitment, collaboration and self-efficacy of students. To the knowledge of the authors this approach has seldom been used in ToT in Africa before. Therefore, the Research Question that this paper addresses is: “To which extent is the Jigsaw Classroom approach useful in the context of training teachers in African universities on SCL, e-learning and other cross-cutting areas, such as entrepreneurship, innovation and sustainability?”
Data has been collected from evaluation reports on training, from a questionnaire and from focus group interviews with trainees in the five African universities participating in the project. The findings document that the Jigsaw Classroom has the same impact on trainees in adult education, such as ToT, as on students in universities and in K-12 classes, i.e. increased commitment and enhanced collaboration. 
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1 Introduction
In connection with the Erasmus+ funded project “Enhancing Entrepreneurship, Innovation and Sustainability in Higher Education in Africa” (EEISHEA), a first main project activity was Training of Trainers (ToT), i.e. training focused on equipping the teachers in the five African partner universities with necessary knowledge, skills and competences to redesign chosen study programmes in accordance with project aims. This ToT was organized according to a modified version of the Jigsaw Classroom, a student-centred cooperative learning approach that enhances commitment, collaboration and self-efficacy of students. To the knowledge of the authors, this approach has seldom been used in Africa and therefore, the Research Question (RQ) that this paper addresses is: “To which extent is the Jigsaw Classroom approach useful in the context of training teachers in African universities on student-centred learning and other cross-cutting areas, such as entrepreneurship and innovation and sustainability?”
The second section of this paper is a short literature review of the Jigsaw Classroom approach, the original approach as well as variations of JSC, including applications in higher education. In the third section, the Erasmus+ project that constitutes the case study is presented, including the training component, in which a modified version of the JSC was applied. The research methodology is described in section four, and findings from three different data collection methods are presented in section five. The last section contains the discussion, the conclusion and recommendations for future application of the JSC in African higher education.

2 The Jigsaw Classroom explored 
This section reviews the literature on the Jigsaw Classroom (JSC). In the first subsection is presented the basic principles of cooperative learning, which is an umbrella term for a number of small-group learning situations, including problem-based learning and JSC. The second subsection presents the history and the original version of the JSC, while the third subsection presents some of the variations of the original JSC that have been developed for specific purposes and learning situations. In the final subsection, the theoretical framework for the empirical research presented in this paper is outlines. 

2.1 Basic principles of cooperative learning

Cooperative learning is an educational approach that has met with great success over the past 50 years (Johnson and Johnson, 2009). According to some researchers, cooperative and collaborative learning are two different approaches to active, student-centred learning in small groups (Matthews et. al., 1995; Bruffee, 1995), while other researchers see cooperative learning as a subset of collaborative learning (Felder and Brent, 2006). In educational discourse, the two terms are often used interchangeably, and indeed both are based on John Dewey’s understanding of learning as an active and social process of acquiring knowledge. Focus in this subsection is on cooperative learning, since the Jigsaw Classroom is a variation of cooperative learning.
The 5 basic principles underlying cooperative learning are the following (Felder and Brent, 2006; Dave, 2017):

· Positive interdependence, i.e. all students in the small group are dependent on each other and rely on each other’s contributions to achieve the desired group product and the intended learning outcomes
· Individual accountability, i.e. each student in the group is accountable for the complete group product and must be able to master all knowledge that the group has accumulated, including what other group members have contributed

· Promotive interaction, i.e. students help each other to perform their learning tasks through feedback and encouragement

· Interpersonal communication, i.e. students practice negotiation, decision-making and conflict management, and they learn through expressing opinions and active listening to everyone’s viewpoints, 
· Reflective self-evaluation, i.e. students in the small group regularly reflect on and evaluate their performance as a team, to identify helpful as well as harmful actions, with the aim of improving group performance in future. 

The above principles for cooperative learning may be implemented in different ways and with different foci, and therefore a wide diversity of teaching and learning approaches fall under the umbrella of cooperative learning, including problem-based learning and JSC (Johnson and Johnson, 2009). 
Some of the major benefits of cooperative learning reported in literature are higher self-esteem and better social skills (Dave, 2017), increased motivation, persistence working towards a joint goal, higher satisfaction and increased commitment towards the task at hand (Johnson and Johnson, 2006; Slavin, 2011). Although most examples of cooperative learning that have been reported are from a western context, there is no evidence that benefits of cooperative learning should be culturally dependent, rather they are context-dependent (Tran and Lewis, 2012). 
One of the many cooperative learning approaches is the Jigsaw Classroom, which is the focus of this paper and therefore, in the next subsection, we shall take a closer look at this approach.
2.2 The original Jigsaw Classroom
The Jigsaw Classroom is a form of highly structured cooperative learning designed by Professor Elliot Aronson and his graduate students of education in Austin, Texas, in 1971. Aronson’s own recall of the situation is as follows: 

We invented jigsaw as a matter of absolute necessity to help defuse a highly explosive situation. The city's schools had recently been desegregated and, because Austin had always been residentially segregated, white youngsters, African American youngsters, and Hispanic youngsters found themselves in the same classrooms for the first time in their lives. Within a few weeks, longstanding suspicion, fear, distrust, and antipathy between groups produced an atmosphere of turmoil and hostility, exploding into interethnic fistfights in corridors and schoolyards across the city. The school superintendent called me in to see if my students and I could possibly do something to help students learn to get along with one another. After observing what was going on in classrooms for a few days, we concluded that intergroup hostility was being exacerbated by the competitive environment of the classroom. 
In every single classroom, the students worked individually and competed against each other for grades. (Aronson, 2002, 216).
In the Jigsaw Classroom, students participate in 2 small groups: The Jigsaw Group or Home Group and the Expert Group. The original Jigsaw process may be summarized in 4 basic steps: 1) The students (normally between 4 and 6) are divided into Home Groups (HG) that have to do a joint assignment. The assignment material is divided into segments, one segment for each member of the HG. The students have access only to their particular segment of the assignment material. 2) Each student is given time to study her segment on her own. 3) Students with similar segments gather in the Expert Group (EG) to discuss the contents of their common segment and to discuss how to present the segment to the HG. 4) Students return to their HG and take turns presenting their segment of the joint assignment to the other members of the HG and listening to other members’ presentations. To these 4 steps may be added various process evaluation and/or assessment steps, individually or in groups. In the original JSC, an individual test, for example in the form of a quiz, is administered to the students at the end of the class. This test covers all segments of the group assignment and therefore, students need to pay attention to and learn each other’s contributions. 

The name ‘Jigsaw’ refers to the fact that - just as in a jigsaw - each segment of the given joint assignment is necessary to create the full picture. This means that each student’s contribution is needed for the HG to be able to fulfil their assignment and for the students to pass the test (Aronson and Bridgeman, 1979). Figure 1 is an attempt to illustrate the process.
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Figure 1. The original Jigsaw Classroom illustrated (https://strategiesforspecialinterventions.weebly.com/jigsaw1.html#
Focusing on the 5 principles of cooperative learning and how they are implemented in JSC, the following observations can be made:
· Positive interdependence exists in the HGs, where each student is dependent on the contributions of other group members to fulfil the joint group assignment.
· Individual accountability relates to the student’s responsibility for own and other group members’ learning in the HG, but also to the individual test at the end of class, where each student is held accountable for all segments of the joint assignment, not only for her own segment.
· Promotive interaction. Because of the positive interdependence in the HG students have an interest in securing that other HG members perform well in their learning tasks; thus positive interaction between HG members is created through feedback and encouragement.
· Interpersonal communication. In the EGs, students have to present their perception of the common segment and listen actively to presentations by other ‘experts’. Furthermore, in the HGs, students practice oral communication, including active listening and presentation skills, in the peer teaching and peer learning process.
· Reflective self-evaluation. The implementation of this principle does not seem to have been an integrated part of the original JSC, but it is found in some of the variations that we will describe in the next subsection. 
Research on the effects of the original JSC has documented that students in the JS classroom demonstrated greater liking of peers, both within and across ethnic boundaries, their self-esteem increased and they liked school better than before the JSC was introduced (Blaney et. al., 1977;  Cook, 1985; Walker and Crogan, 1998). Also, their degree of empathy increased (Bridgeman, 1981), as did their engagement and intrinsic motivation (Perkins and Tagler, 2011). 

One study of academic performance in the JSC has shown that in inter-racial classrooms, minority students performed considerably better than in traditional classrooms, while white majority students’ performance was unchanged (Lucker et. al., 1976). Another study found significant improvement in academic performance of the JSC students compared to control classes (Walker and Crogan, 1998). Furthermore, students understand the material better in the JSC than in the control classroom (Perkins and Saris, 2001).

A study among 5th graders focusing on attitudes towards self, peers and school and on attendance and achievement, found no positive effects in the JS classes as compared to the control classes. Researchers attribute this to the reward structure in the original JSC: 

However, unlike most other cooperative learning techniques, with Jigsaw there is no group product, nor do students receive grades based upon their group test performance. In the Jigsaw classroom, like the traditional classroom, the reward structure is individualistic or competitive. (Moskowitz et. al., 1985, 111),
The researchers proposed to modify the original JSC to include some kind of group based reward structure, a proposal that has been followed up in later variations of the JSC. 
A qualitative study documents that 40 final-year students of mathematics in a university in Vietnam who participated in the JSC approach appreciated working with others and getting help from peers, discussing and sharing information and carrying out peer teaching (Tran and Lewis, 2012). Increased self-efficacy and higher quality school experience among a group of vocational training students in a JSC in France was reported in Darnon et. al. (2012). A study in a US university found that students of cognitive psychology, who participated in an experiment applying JSC approach, reported increased ability to teach psychological concepts to others, increased ability to communicate and increased belief in themselves as scholars (Crone and Portillo, 2013). 

Since the first implementation in the 1970ties, the Jigsaw Classroom approach to cooperative learning has gained a number of followers, and different variations of the original method have been developed by different teachers and researchers. In the following subsection we will shortly describe these variations, including research results where available.

2.3 Jigsaw Classroom variations

The Jigsaw II approach designed by Slavin (1994) is quite similar to the original Jigsaw I, except that the test results from the individual test at the end of class are averaged to a group score and the group with the best score is rewarded (Slavin, 1994). This competitive element is the main point in JSC II and the group score meets the critique mentioned above (Moskowitch et. al., 1985).
The Jigsaw III approach was designed by Stahl (1994) to address and increase interaction between students in bilingual classes. This approach is very similar to Jigsaw II, except that at the end of class a whole group review process is added (Holliday, 2000). This approach was applied in a Turkish study of grade 6 children being taught written expression (Sahin, 2011). The study found that the children in the JSC group did significantly better than the children in the control group in terms of academic achievement. Furthermore, they liked the JSC approach (Sahin, 2011).   
Jigsaw IV, designed by Holliday (2000) was designed to meet students’ concerns with the Jigsaw II approach. Examples of such concerns were: ‘Free riders’ and unequal distribution of work load among students; inaccuracy of information conveyed by peers. The approach is in most respects similar to II and III but quizzes are added during the process, one quiz checking on accuracy of information discussed in expert groups and a second quiz checking on understanding of the material shared in the home groups. Based on quiz and test results the teacher adds additional teaching to areas not well understood (Holliday, 2000).
The Reverse Jigsaw approach is called so because the aim of the approach is to facilitate the teacher’s understanding of participants’ perception of the material to be covered, whereas the aim of the original Jigsaw is to facilitate students’ understanding of the teacher’s material (Hedeen, 2003). The Reverse Jigsaw uses small-group discussions like the other Jigsaw approaches but the process contains only 3 steps: 1) Students gather in mixed groups (3 – 5 students per group) and each student in the group facilitates a discussion on a specific topic, for example, a case study or a question that she has been assigned. The facilitating student takes notes during the discussion of her topic, and a fixed amount of time is allocated to each topic and student. 2) Students with similar topics gather in topic groups and share the main points of the discussion in their mixed group, in order to summarize the topic discussions from the mixed groups. Each topic group selects a reporter. 3) The whole class reconvenes and the topic reporters present the report from their particular topic group to the whole class. At the end of the class the teacher may facilitate an evaluation of the Jigsaw process (Hedeen, 2003). The Reverse Jigsaw has been applied in adult training,  and because students take on the responsibility for both facilitating discussions and participating in discussions, the responsibility for learning is shared by the students, individually and in the classroom. As such, this is an example of an educational approach that can be 

“liberating and empowering…when the classroom structure moves away from the banking system of education toward one in which students are encouraged to contribute their own voices and experiences” (Hedeen, 2003, 329)  
The latest variation of the Jigsaw classroom called Subject Jigsaw (Sahin, 2011) was applied in a study to investigate effectiveness of learning. A group of 108 university students was divided into 2 classes of General Chemistry, learning about one-component phase-diagrams, one experimental Jigsaw class and one control class. While students in the control class were taught by traditional methods, the students in the Jigsaw class were working in two different small groups, the formation of which was closely related to the subject taught, therefore the name Subject Jigsaw (Doymus, 2007). 
The first 3 groups (phase groups, 6 students per group) formed had to study the characteristics of one of the 3 phases of the matter in question, i.e. the solid, the liquid or the gas phase of the matter, respectively. An example is ice (solid), water (liquid) and vapour (gas). Students had to learn and present to the whole class characteristics of their particular phase. Following this, students were shuffled around to form new groups (transition groups, 4 students per group) studying one of the three phase transitions, from solid to liquid, from solid to gas and from liquid to gas. These transition groups consisted of 2 students from each of the 2 phase groups involved in the transition, i.e. the LG group consisted of 2 students from the Liquid group and 2 students from the Gas group. The 6 students ‘left over’ formed a fourth group that had to study the Triple point, i.e. the point in the phase diagram where the 3 phases meet. Students in these 4 groups had to study their topic and prepare presentations for the whole class (Doymus, 2007).
Results of the study documented a significant positive effect on the learning of phase diagrams, with students from the experimental group scoring significantly higher in a Chemistry Achievement Test than students from the control group (Doymus, 2007).

Following this description of a number of variations of the Jigsaw Classroom, in the last subsection we will shortly summarize the most important characteristics extracted from the literature review, to form the theoretical framework for the case study.

2.4 The theoretical framework

The large majority of studies on the JSC approach to teaching and learning documents a positive effect, at the personal level and/or at the interpersonal level. 
Summarizing JSC effects at the personal level, we may distinguish between effects in the affective domain and effects in the cognitive domain. In the affective domain, increases in the following personal characteristics have been reported: Self-esteem, self-efficacy, self-confidence; motivation; engagement and commitment. In the cognitive domain, increases in academic achievement and in professional understanding are reported. Concerning the interpersonal level, improvements in collaboration, in the small groups as well as in the whole classes, have been reported, as have increases in empathy, intra- and inter-ethnic peer liking and peer teaching and –learning.
For our case, the most important characteristics that we were hoping to achieve with the modified JSC approach in the Training-of-Trainers (ToT) was increased commitment to the task at hand, as well as better collaboration in the teams. Therefore, in the online survey as well as in the focus group interviews, focus was on these 2 characteristics: Commitment and collaboration, in the small groups as well as between the groups. In section 4 we shall see how this framework is implemented in the questions.
After this literature review on follows a description of the case study, i.e. the Training-of-Trainers that took place in connection with the Erasmus+ funded project
3 The EEISHEA project
This section describes the case study that provided the opportunity to experiment with a Jigsaw Classroom variation. In the first subsection, the project itself, with project partners, aim, activities and outputs is described. The second subsection describes the Training-of-Trainers (ToT) organised according to a modified version of the JSC, including organisation, location, responsibility and phases.
3.1 The project

The project “Enhancing Entrepreneurship, Innovation and Sustainability in Higher Education in Africa” (EEISHEA) is a project funded by Erasmus+ under the programme ‘Capacity Building for Higher Education’. Project partners are five European universities (Aalborg University is the Project Coordinator) and five African universities, located in Tanzania and Ghana. The main aim of the project is to address some of the challenges faced by universities in Africa, such as, textbook based curricula, outdated pedagogical methods and staff hesitant to adopt innovative teaching styles. This is done by ensuring curricula that are relevant to economic and social needs of Africa and will equip graduates with competences for employability and self-employment. Each African university has chosen a highly relevant study programme that will be redesigned through a curriculum development process. Preparation for this curriculum development process is the Training-of –Trainers; thus, the two main activities in the project are training and curriculum development. Main output of the project will be five ‘best practice’ study programmes with integrated, relevant elements of entrepreneurship, innovation and sustainability and delivered through student-centred learning (SCL) approaches, including problem based learning, while applying relevant e-learning tools. These curricula will serve as “best practice” examples within the African partner universities. 
3.2 The Training-of-Trainers

The first part of the project was Training of Trainers (ToT), i.e. training focused on equipping the African partners with necessary knowledge, skills and competences to redesign the study programmes in accordance with project aims. This ToT was organized according to a modified version of the Jigsaw Classroom. 

To understand the rationale for choosing this approach to training, we have to go back to the project that was a predecessor for the EEISHEA project, i.e. the Building Stronger Universities (BSU) E-Learning and Problem Based Learning project, funded by Danida and lasting from 2013 to 2016, with most of the African universities and the three Danish in EEISHEA as partners. This project also included ToT that was organized as 2 x 3 face-to-face workshops, 3 in Tanzania and 3 in Ghana, in different universities over a period of 8 months. The evaluation of this ToT showed that, although some positive results were reported, the level of commitment and the level of collaboration in the local teams was not as high as might be expected. This may be partly due to the fact that when training is conducted in the home institution, irrelevant disturbances from administration, colleagues or students is hard to avoid. Another element seemed to be that the local teams were not ‘closely knit’, i.e. not the same people participated from workshop to workshop. Therefore, there was a felt need to strengthen commitment and collaboration in the ToT.   
3.3 The modified Jigsaw Classroom approach

In the modified JSC approach trainees participated in two small groups like in the original JSC. the Jigsaw Groups/Home Groups were the African Local Task Force (LTF) teams. These HG/LTFs have been assigned the task of jointly re-designing the chosen curriculum, i.e. they have to integrate relevant elements of Entrepreneur-ship & Innovation (E&I) and Sustainability (SUS) into the curriculum content, and apply relevant Student-Centred Learning (SCL) approaches, as well as relevant E-Learning (E-L) tools in the delivery of the curriculum. The Expert Groups therefore are the four Training Teams (TT) consisting af European trainers and African trainees, and with focus is on the four cross-cutting areas of SCL, E-L, E&I and SUS.

The ToT was organized as blended learning, i.e. a mix of face-to-face (f2f) and online learning, and the complete training had 6 phases as follows: 

· Phase 1: Preparation phase – online material according to needs

· Phase 2: The first f2f workshop in EU institution 1
· Phase 3: Online learning and consultancy

· Phase 4: The second f2f workshop in EU institution 2
· Phase 5: Online learning and consultancy

· Phase 6: The third f2f workshop in each African university – focus on peer teaching and –learning.

Instead of one student per HG/LTF, each African LTF appointed 2 trainees to each EG/TT. This was done to secure that there would be at least one trainee from each African university in either of the 2 European workshops. Another advantage was to have a sparring partner familiar with local African circumstances to discuss inputs from the EU training workshop. Finally, it was a support that the two could collaborate on the peer teaching back home in their HG/LTF in the third f2f training workshop within their own institution were. The 2 x 4 f2f EU workshops were completed within a period of 4 months, from December 2018 to March 2019, while the 3rd f2f workshops in African universities took place during April – May 2019. 
The training was evaluated on an ongoing basis, by having trainees write Individual Reflective Learning Journals after each of the 2 EU workshops, and the 5 African universities writing Reflection and Evaluation Reports (RER) by the end of the completed training.
Main modifications to either of the above described JSC variations are the following:
· Blended learning instead of direct f2f interaction only

· Two f2f meetings in the EGs, located in EU institutions and with online activities in between

· The trainers being active in the f2f EU workshops, while applying SCL approaches in the f2f training
· Two trainees per HG/LTF in each EG/TT
The perspective in using this Jigsaw Classroom technique in the project was that the teachers within the African universities can use the same technique to organize student-centred learning in their own classrooms. Thus, the organization of learning in the project is exemplary for its own contents.

4 Research methodology
The hypothesis for the experimental Jigsaw ToT was that it would increase commitment of individual trainees, while at the same time increase the collaboration among LTF members, as well as between members of the LTF teams from the 5 African universities. In order to test this hypothesis we applied a mixed research methodology, drawing on both qualitative and quantitative sources of data. Data has thus been collected from the above mentioned evaluation on training, specifically the Reflection and Evaluation Reports (RER) from the 5 LTF teams, where issues of organization of the training were included, from a questionnaire in an online survey and from focus group interviews with LTF members in four of the five African universities participating in the project. 
4.1 Online survey results
4.2 Focus group interviews
5 Findings
The findings from 3 data collection methods
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Results, discussions, conclusion and recommendations

