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This study aims to identify cooperative learning styles for teaching mathematics and
propose a conceptual framework based on the approach of Okoli and Schabram (2010)
for a systematic review. Relevant articles containing the keywords "cooperative

learning," "cooperative learning style," "mathematics," "mathematics teaching," and
Keywords "mathematics education" were reviewed in domestic and international databases over
Cooperative Learning, a five-year period up to 2023. Boolean operators "and" and "or" were used to enhance
Mathematics Teaching, search accuracy. After assessing inclusion and exclusion criteria, 45 relevant articles
Systematic Review were identified, and cooperative learning styles and strategies were evaluated. The

results showed that 36 studies used quantitative methods, 7 used qualitative approaches,
and 1 employed a mixed-method design. A total of 21 cooperative learning styles with
29 main criteria were identified, with problem-based learning and the Jigsaw method
being the most frequently cited. These two methods formed the primary basis of the
final model, with other strategies integrated to enhance its effectiveness. The teaching
process was structured into three levels: pre-design, implementation, and evaluation.
Effective mathematics instruction requires a dynamic environment where students
develop both individual and group skills. Cooperative learning fosters critical and
scientific thinking, improving educational quality. The findings of this study can
enhance school education, improve teachers’ instructional quality, and increase
students' motivation and cognitive abilities. Moving away from traditional methods,
teachers can adopt cooperative techniques such as brainstorming, group games, and
educational competitions to engage students in learning mathematics. Educational book
designers and professional development course planners can also utilize this model to
improve instructional methods.
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EXTENDED ABSTRACT
INTRODUCTION

Mathematics education is fundamental to students’ academic and cognitive
development, yet traditional teaching methods have often fallen short in fostering
engagement and deep learning. Research indicates that active learning strategies, including
cooperative learning, enhance students' cognitive abilities, motivation, and academic
performance (1, 2). Cooperative learning, an instructional approach where students work
together to achieve shared goals, has been increasingly recognized as an effective method
for improving mathematical understanding (3).

The effectiveness of cooperative learning stems from its ability to promote student
interaction, critical thinking, and problem-solving skills (4). Unlike conventional teacher-
centered approaches, cooperative learning transforms classrooms into dynamic learning
environments where students take active roles in knowledge construction (5). Research
suggests that cooperative learning methods such as the Jigsaw technique and problem-
based learning not only enhance academic achievement but also reduce anxiety and foster
social collaboration (6, 7).

In Iran, mathematics education remains largely dominated by traditional lecture-
based methods, often leading to disengagement and anxiety among students (10-12). The
importance of shifting toward more interactive and student-centered teaching methods has
been emphasized in recent research, as cooperative learning has been linked to higher
academic performance and improved social skills (8). Given the global trends in
educational innovation, there is a pressing need to integrate cooperative learning
approaches into mathematics instruction in Iranian schools.

This study aims to systematically review existing literature on cooperative learning
in mathematics education and propose an integrated cooperative learning model tailored to
mathematics instruction. By synthesizing research findings, this study seeks to provide a
structured framework that can be practically implemented in classroom settings to enhance
students’ mathematical comprehension and problem-solving abilities.

METHODS AND MATERIALS

A systematic literature review (SLR) was conducted following the methodology
proposed by Okoli and Schabram (2010). The research process involved a structured seven-
step approach: defining research objectives, developing a review protocol, conducting
database searches, assessing study quality, extracting relevant data, synthesizing findings,

and presenting conclusions.



The literature search targeted studies published within the last five years (2019—
2023) across both national and international databases. Boolean operators “AND” and

“OR” were employed to refine search accuracy, focusing on keywords such as “cooperative

29 ¢¢ 29 <6 29 ¢

learning,” “cooperative learning style,” “mathematics,” “mathematics teaching,” and
“mathematics education.”

Following an eligibility screening, 45 studies met the inclusion criteria. The selected
studies were categorized into three methodological approaches: 36 quantitative studies, 7
qualitative studies, and 1 mixed-methods study. Each study was analyzed to identify
cooperative learning strategies, core instructional elements, and their impact on student
learning outcomes.

The 1dentified cooperative learning models were analyzed based on their
instructional design, implementation process, and effectiveness. A conceptual framework
was developed to integrate the most effective strategies into a cohesive instructional model
for mathematics education.

FINDINGS

The systematic review identified 21 distinct cooperative learning styles, with a total
of 29 main criteria contributing to effective mathematics instruction. The most frequently
cited methods were problem-based learning and the Jigsaw method, both of which were
incorporated as foundational components in the final integrated model.

1. Problem-Based Learning (PBL)
o Encourages active problem-solving and critical thinking.
o Students work collaboratively to explore real-world mathematical problems.
o Fosters independence and cognitive flexibility.
2. Jigsaw Method
o Students are divided into groups, with each member responsible for learning
and teaching a specific concept.
o Enhances peer learning and knowledge retention.
o Develops leadership and communication skills.
3. Team-Based Competitions
o Uses structured team challenges and gamified learning to increase motivation.
o Encourages teamwork and cooperative problem-solving.
4. Flipped Classroom Approach

o Blends traditional and digital learning experiences.
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o Students engage with instructional materials before class and apply
knowledge collaboratively during sessions.
5. Collaborative Inquiry-Based Learning
o Students investigate mathematical concepts through guided exploration.
o Develops analytical reasoning and self-directed learning skills.

The cooperative learning model was structured into three instructional phases:

« Pre-Design Phase: Establishing learning objectives, forming student groups, and
defining individual and collective responsibilities.

« Implementation Phase: Engaging students in structured cooperative activities,
incorporating problem-solving tasks, and facilitating peer discussions.

o Evaluation Phase: Assessing student progress through collaborative assessments
and feedback mechanisms.

The findings highlighted that students exposed to cooperative learning models
demonstrated improved academic performance, enhanced problem-solving abilities, and
increased motivation compared to those taught through traditional methods. Additionally,
cooperative learning facilitated the development of social and communication skills,
contributing to a more engaging and supportive learning environment.

DISCUSSION AND CONCLUSION

The results of this study underscore the effectiveness of cooperative learning in
mathematics education. By shifting away from passive, lecture-based instruction and
toward interactive, student-centered approaches, teachers can significantly enhance
students' engagement and comprehension. The cooperative learning framework developed
in this study integrates the most effective strategies identified in the literature, providing a
structured approach for educators to implement in their classrooms.

One of the primary benefits of cooperative learning is its ability to cater to diverse
learning styles, enabling students to learn from each other and develop deeper conceptual
understanding. The Jigsaw method and problem-based learning, in particular, were found
to be highly effective in promoting mathematical reasoning and collaboration among
students. Additionally, team-based competitions and flipped classrooms provided engaging
alternatives to traditional teaching, increasing motivation and participation.

A key implication of this study is the potential for cooperative learning to address
common challenges in mathematics education, such as student anxiety and disengagement.

By fostering a supportive learning environment where students feel encouraged to



participate and explore mathematical concepts collaboratively, cooperative learning can
lead to improved academic outcomes and long-term retention of knowledge.

Furthermore, the integration of cooperative learning strategies into teacher training
programs can equip educators with the necessary skills and methodologies to effectively
implement these approaches in their classrooms. Policymakers and curriculum designers
can also leverage these findings to develop instructional materials and educational policies
that support cooperative learning initiatives.

Future research should explore the long-term impact of cooperative learning models
on students' academic trajectories and their applicability across different educational
contexts. Additionally, experimental studies comparing the effectiveness of various
cooperative learning strategies in different mathematical domains would provide further
insights into optimizing instructional practices.

In conclusion, this study highlights the transformative potential of cooperative
learning in mathematics education. By fostering collaboration, critical thinking, and
engagement, cooperative learning provides a robust framework for enhancing student
learning outcomes. Educators are encouraged to incorporate cooperative learning
techniques into their instructional practices to create more dynamic and effective

mathematics classrooms.
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