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ABSTRACT

Aims: In educational and vocational settings, people are asked to work in teams. This
requires social skills but also promotes time-efficient knowledge enhancement. Aiming to
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support the acquisition of both, many studies investigated new teaching methods for
schools, emphasising cooperation and centrality of students in the learning process.
However, research in non-western countries on this topic remains scarce. Therefore, the
present study wants to investigate the effects of cooperative learning on (a) children’s
social skills and (b) knowledge acquisition in a non-western country, Iran.

Place and Duration of the Study: The study was conducted in an elementary school in
llam city (Iran) between October and December 2012.

Study Design: One hundred twenty male fifth graders were randomly assigned to
intervention and control group. Two raters independently assessed students’ educational
attainment in experimental science and social skills before and 2 month after
implementation.

Methods: Students in the control group learned the text material independently, whereas
students in the intervention group were taught cooperatively, using the Jigsaw method.
Results: Compared to the control group, the intervention group showed significantly more
improvement of social skills over time (F(1,58)=29.37, P<.001, eta2=.34). Though, both
groups increased their knowledge, the intervention group achieved a significantly broader
and deeper understanding of the topics (F(1,58)=33.27, P<.001, eta2=.365) over time.
Conclusions: The results suggest that cooperative learning methods enhance both, social
skills and knowledge acquisition at elementary school level in non-western countries such
as Iran.

Keywords: Cooperative learning; social skills; educational achievement; jigsaw.
1. INTRODUCTION

Todays, in both higher educational and vocational settings, people are asked to work
together in teams. Aiming to prepare children for this essential requirement in later working
life, many studies within the last years, focused on how to implement cooperative learning
already in school [e.g., 1-3]. In educational settings, cooperative learning is understood as
students working together in small groups to accomplish a common goal and to maximize
both, their individual knowledge and the knowledge of the entire group [4]. According to
Johnson, Johnson, and Smith [5] cooperative learning needs to include the following five
elements to be useful: positive interdependence, individual accountability, face-to-face
interaction, appropriate use of collaborative skills and group processing. Last one includes
periodically assessment of group functioning and continuously improvement.

Cooperative learning models experienced increasing use during the last three decades and
have been continuously advanced. Nowadays, even computer-supported cooperative
learning approaches exist [6]. A well established cooperative learning method, is the Jigsaw
model, first introduced by Aronson, Blaney, Stephin, Sikes, and Snapp [7]. In a first step, the
whole class will be divided into smaller subgroups with the same amount of team members
(4 or 5 students maximum). All subgroups are working on the same assignment, which will
be split into more specific topics. Each topic will be at first, individually processed by only
one member of each subgroup. Afterwards, all students that worked on the same topic meet
in expert groups to exchange their results and enhance their knowledge. Finally, all experts
return to their subgroups and present their specific topics, while their teammates can ask
questions. Thereby, each team member finally knows about the entire assignment. Jigsaw
has already been successfully used in the context of higher order reading
comprehension [8].
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Many studies support the effectiveness of collaborative learning methods, showing greater
knowledge acquisition relative to traditional learning approaches, e.g. teacher-centered
lectures. Additionally, cooperative learning improves high-level reasoning as well as critical
thinking skills and provides a deeper understanding of the learned material [3,9].

There are several reasons for the effectiveness of cooperative learning. For instance,
students learn more by actively deal with a subject rather than simply watching and listening
to their teacher. Another advantage concerns weaker students, who are likely to give up
when they get stuck; being responsible for the success of a whole group keeps them going.
Stronger students can also profit by explaining and clarifying material to their team
members. This enables them to find gaps in their own knowledge and fill them [10].
Cooperative learning also allows students to put themselves in the position of others and
thereby plays an important role for the development of social skills [9]. Furthermore
cooperative learning is related to more positive and supportive relationships with peers [3],
lower levels of loneliness, social anxiety and stress as well as increased levels of happiness
[11]. Additionally, greater intrinsic motivation to learn and achieve [12] as well as positive
attitudes toward subject areas [e.g.,1] have been observed. Even prospective teachers show
positive attitudes towards group work, as the cooperative learning approach makes it easier
to maintain social communication with learners [13]. When testing cooperative learning on
their own, teachers especially appreciated the chance to interact with their classmates as
well as help and learn from each other. Moreover, they reported increased self-confidence
and consciousness due to the repeatedly experience of speaking in front of a society. This
experience seemed to be especially valuable as it prepared them for future job
requirements. Sepehr [14] conducted a study about teaching cooperation in organizations,
mainly within a group and team development framework. His results indicate, that teaching
and developing cooperative behaviour is not an educational process far removed from other
processes and experiences. Instead, it is an element closely integrated with organizational
development and improvement in general. Furthermore, the development of cooperative
behaviour is related to improvement in self-organization and group organization.

To conclude, there is evidence that cooperative learning improves both social skills and
knowledge. However, most studies have been carried out in western countries. Research on
this topic in non-western countries, such as the Islamic Republic of Iran (henceforth Iran), is
scarce. For this reason, one aim of the present study was to address this gap in the
literature.

Based on the presented findings, the following two hypotheses were formulated. First, we
expected higher scores for social skills in the intervention (cooperative learning using
Jigsaw) than in the control group (individual learning).Second, we anticipated greater
knowledge acquisition in the intervention (cooperative learning using Jigsaw) than in the
control group (individual learning).

2. METHODOLOGY

2.1 Participants

Participants belonged to the lower middle class and were recruited using multi-stage random
sampling. From 13 elementary boys’ schools in llam city (Iran) five have been selected by

lot. From the remaining classes of fifth graders, seven were selected by chance and formed
the final sample of 120 students. Finally, 60 of them were randomly allocated to the
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experimental group and matched with another 60 of the same age and socio-economical
status, serving as control group. Mean age of the final sample was M,g=11.03 years
(SD=0.45). All participants and their parents were fully informed about the aims and scope of
the study and gave their written informed consent. The entire study was approved by the
ethics committee of the University of Medical Sciences, Hamadan, Iran.

2.2 Procedure and Study Design

Data collection took place from October to December 2012. The study used a quasi-
experimental design with repeated measurement (pre- and post-assessment), comparing
intervention and control group. Social skills and educational attainment were the outcomes
of interest and have been independently assessed by two researchers at the beginning and
the end of the study. Both researchers were blind for students’ group membership. Cohen’s
kappa was calculated with K=.89, indicating a satisfying interrater reliability, ranging from +1
(perfect agreement) to -1 (total disagreement).

2.3 Research Tools

2.3.1 Assessing social skills

Social skills were assessed with a questionnaire, including subscales of the Personality
Inventory for Children [15] as selected by Truscott [16]. The questionnaire only existed in
English and had to be translated into Persian/Farsi. Translation was done by five
independent researchers, following a process of translation and back-translation [17]. The
final version was also cross-validated with an existing, self-administered questionnaire, used
for intra-moral evaluations at Iranian schools. The final social skills questionnaire contained
56 items (sample-items: “This child hardly ever smiles”, this child has a good sense of
humour”, “This child has little confidence”). Response alternatives for each item were yes (1)

or no (0), with higher total-scores reflecting better social skills.

2.3.2 Assessing knowledge

All participants had to learn five chapters of an experimental science book, which was not
part of their regular curriculum. The chapters were covered in 24 lessons. Topics included:
building materials (3 sessions), change material (4 sessions), cars and machines (5
sessions), light and colours (6 sessions), and history of the earth (6 sessions). Both groups
met twice a week for 45 minutes over a period of 2 months. Students’ knowledge of each
topic was assessed via a written test, including 20 items with multiple choice or open
answering format.

2.3.3 Interventions

2.3.3.1 Control group

Participants in the control group were traditionally taught by a teacher, who explained the
content of each chapter first. Afterwards, students were expected to individually prepare
themselves for the written test at school or at home. Meanwhile, they always had the
opportunity to ask the teacher in case of issues.
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2.3.3.2 Intervention group

Students in the intervention group learned the same material, using Jigsaw [7] as
cooperative learning approach. Students didn’t knew this method before and were instructed
by a teacher, who has read appropriate literature and was trained by other teachers already
using this method. In a first step, all students were subdivided into five “home groups” with
six members each. Similarly, each chapter mentioned above, was split into six smaller
topics. Afterwards, each student within a subgroup received another topic of the current
chapter. In a first step, each student learned about his specific topic individually. Next,
students who studied the same topic aligned with each other in “expert groups” to exchange
knowledge and discuss what remains to be resolved. Then, all students returned to their
‘home groups” and everyone imparts his teammates what he has learned about his specific
topic. This way, all students gained expertise in all topics; even in those they didn’t initially
covered themselves, see Fig. 1. Finally, students’ knowledge in all of the five topics was
individually tested via the written test.
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Fig. 1. Procedure and implementation of Jigsaw
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2.4 Statistical Analysis

We performed a two-way repeated measures analysis of variances (ANOVA) including time
(pre- vs. post-assessment) and group (control group vs. intervention group) as factors.
Social skills and knowledge were included as dependent variables. Additionally, the time by
group interaction was calculated. The level of significance was set at alpha <.05. We also
calculated effect sizes (partial eta squared, nz) and interpreted 0.059>n2>0.01 as small
(negligible practical importance), 0.139>n2>0.06 as medium (moderate practical
importance), and n2>0.14 as large (crucial practical importance) effect sizes [18].

3. RESULT

The descriptive statistics presented in Table 1., show equality of groups in pre-test mean
scores for knowledge and social skills.

Table 1. Descriptive statistics (means and standard deviations) of knowledge and
social skills scores

Intervention group Control group
Pre Post Pre Post
Social skills 12.93 (6.73) 20.90(3.53) 12.90 (6.90) 14.77 (6.34)
Knowledge 577 (211) 2247 (4.88) 5.63 (2.36) 16.50 (3.59)

3.1 Social Skills

Social skills significantly improved from pre- to post-assessment in both groups. Relative to
the control group, the intervention group showed a significantly higher increase over time.
Effect sizes range from moderate to high [18] and are listed in Table 2.

3.2 Knowledge Acquisition

Both groups showed a significant improvement of knowledge from pre- to post-assessment.
Compared with the control group, the intervention group acquired significantly more
knowledge over time. According to Cohen [18] effect sizes can be interpreted as high, see
Table 2.

Table 2. Inferential statistics

Statistics
Group Time Group x Time interaction
Social skills F(1,58)= 4.51, F(1,58)=76.31, F§1 ,58) = 29.37, P<.001,
P=.03, n?=.072 P<.001, n°=.57 n°=.34
Knowledge F(1,58)=17.78, F(1,58)=743.04, F§1 ,58) =33.27, P<.001,

P<.001, n?=.235 P<.001, n°=.928 n°=.365

4. DISCUSSION

Using the Jigsaw method [7] as cooperative learning approach, we found significantly better
social skills and knowledge acquisition in cooperatively taught students than traditionally
taught male fifth graders. Thus, both our hypothesis have been confirmed and are consistent
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with previous findings, showing better social skills [e.g., 19,9] and cognitive improvement
[e.g.,1,3] trough cooperative learning approaches relative to traditional teaching.
Furthermore, we proved Aronson’s Jigsaw method as successful cooperative learning
technique in the context of experimental science. Thereby, our results extend previous areas
of application, such as higher reading comprehension [8].

Anyway, despite increasing research and proven advantages of cooperative learning,
traditional teaching approaches still predominate and remain the principle method of learning
in most schools. One reason might be an inadequate training or poor implementation, e.g.
missing structure within a collaborative learning group [12]. Some might believe, that simply
placing students in groups and telling them to work together will improve their cognitive and
social skills. In fact, cooperative learning demands careful, gradual and appropriate
preparation of students, materials and teachers [20]. Felder and Brent [10] also
recommended, that methods should not be implemented all at once. Instead, teachers
should become familiar with some of them first and implement others when they got used to
current ones. Of course, even students will react suspiciously when implementing
cooperative learning the first time, especially those who did great as passive listeners so far.
Occasionally, bright students get the feeling to be held back by slower teammates and
unassertive students might fear ignorance during group sessions. Resentment might arise
due to pre-assigned groups with different interests, backgrounds, values and abilities of
team members. Therefore, a knowledgeable teacher is required to soothe their concerns by
stating the benefits of cooperative learning (e.g., preparation for later job requirements) and
exactly defines what the students are asked to do. Nevertheless, cooperative learning
methods are flexible and should be adapted depending on students’ needs and interests [2].
Anyway, individualistic predisposition is not a criterion for exclusion. According to Choi [21]
cooperativeness can be learned, due to frequently implemented cooperative experiences,
which reduce individualistic predisposition and increase pro social behaviour. Another
concern, raised by Slavin [22] is social loafing: the possibility that some individuals would
profit from the knowledge and efforts of other group members without themselves making
any active contribution to the solution of a given task. Therefore, cooperative learning
methods have to be selected carefully and should include the five components mentioned by
Johnson, Johnson, and Smith [5]. Brand and Opwis [23] successfully used a cooperative
learning method that systematically avoids social loafing. In their study adult students
worked in pairs to solve the Tower-of-Hanoi problem. Both team members were required to
discuss how to proceed each step. Participant A verbally formulated the first step solution,
whereas participant B applied the solution. For the following step, after joint discussion,
participant B formulated the answer, while participant A made the moves. The procedure
ensured, that both partners actively contributed to the problem solving and had the same
amount of verbal and motoric efforts.

Of course, cooperative learning is not applicable for every topic and should be avoided, if
assignments could be easily solved alone [10]. Generally, the more conceptual the task, the
more problem solving and decision making is required and the more creative the answers
need to be, the greater is the superiority of cooperative methods over competitive and
individualistic learning [24].

Several limitations also argue against an overgeneralization of the study results. First of all,
the sampling only included male fifth graders. As schools are separated for boys and girls in
Iran and we only had access to schools visited by males, it remains uncertain whether the
same effects would have been found for girls as well. Further research is also needed to
investigate the effects of cooperative learning in other non-western countries, different
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grades and subjects. Additionally, it would be interesting to see if other cooperative learning
approaches lead to similar or even better results. Second, the results might reflect other,
unassessed variables. For example, being part of a study itself could have had an effect on
the results (Hawthorne effect). Third, only children who were willing to participate and whose
parents gave their consent as well, were included in the study. Thereby, a systematic
sample bias cannot be ruled out in total. Finally, the sample size was rather small, though
we did have large effect sizes.

Despite these limitations, we believe that our findings substantially contribute to the previous
gap in research literature as we investigated the effects of cooperative learning approaches
on social skills and knowledge acquisition in a non-western country (Iran). Thereby, our
results not only replicate previous studies in western countries, but also replicate the findings
of another non-western study conducted with elementary female students in Kuwait [3].

5. CONCLUSION

Our results clearly indicate that cooperative learning improves social skills and knowledge
acquisition relative to traditional teaching approaches. Particularly, the Jigsaw method was
confirmed as valuable, efficient and successful cooperative learning technique at elementary
school level in a non-western country. Nevertheless, cooperative learning doesn’'t work
automatically and needs adequate implementation and further development. Future research
is also needed to replicate our results in other non-western countries, different grades and
with a female sample.
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