October and November.Vol 15. Issue 4

ISSN (Print): 2008-6369- ISSN (Online): 2423-723X

Research Paper

The structural model of mathematical progress based on
cooperative learning: Investigating the mediating role of math
self-efficacy and academic engagement

Vahid Sadeghi Googheri !, Mohammad Hassan Behzadi 2*, Ahmad Shahvarani Semnani®, Mohsen

Rostamy Malkhalifeh?

1. Phd student in Mathematics Education, Department of Mathematics, Science and Research Branch, Islamic

Azad University, Tehran, Iran

2. Associate Professor, Department of Statistics, Science and Research Branch, Islamic Azad University, Tehran,

Iran.

3. Associate Professor, Department of Mathematics, Science and Research Branch, Islamic Azad University,

Tehran, Iran

4. Associate Professor, Department of Mathematics, Science and Research ranch, Islamic Azad University,

Tehran, Iran

Received: 2024/09/11
Accepted: 2024/10/30
PP:261-276

Use your device to scan and read the
article online

DOI:
10.71807/jedu.1403.1183586

Keywords:

cooperative learning, Math self-
efficacy, motivational
engagement, behavioral
engagement, cognitive
engagement, mathematical
progress.

: Abstract

: Introduction: One of the goals of every educational system is the academic
: progress of students in mathematics, so this research was conducted with the aim
: of determining the structural model of mathematical progress based on
¢ cooperative learning with the mediating role of mathematical self-efficacy and
: academic engagement of 10th grade students in mathematics.

: research methodology: This research is a descriptive-correlational study based
© on the structural equation model. The statistical population of the research
. includes all the 10th grade students of Sirjan city, out of which 112 students were
: selected as the final sample through available sampling. Data collection tools
: included math progress index and motivational strategies questionnaire for
: learning (MSLQ). Data analysis was done using AMOS statistical software.

¢ Findings: The results showed that the structural equation model had a good fit
: with the data, so that cooperative learning has a positive and significant
: relationship through mathematical self-efficacy, motivational engagement and
: behavioral engagement with students' mathematical progress, However, no
. significant relationship was found between cooperative learning and
* mathematical progress through cognitive engagement. Also, the analysis of
: correlation coefficients between variables showed that cooperative learning had
: astrong and direct effect on math progress and motivational involvement, a good
: and direct effect on math self-efficacy, and a relatively good and direct effect on
: behavioral and cognitive involvement.

: Conclusion: When students share concepts, definitions, and explanations with
: each other in groups, they retain math topics for longer. Also, the interactive and
: encouraging features of cooperative learning improve students' math
: performance. According to the results, it is necessary that mathematics teachers
" provide the conditions for increasing students' self-efficacy by creating

cooperative learning environments in the classroom and group work, and also
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The structural model of mathematical progress based on cooperative learning...

Extended Abstract

Introduction:

Mathematics is one of the main and important
courses in students' academic performance, and
academic progress in mathematics is also one of the
issues that students always face during their
education. Research has shown that math progress is
influenced by several factors, and in this research we
will discuss in detail three factors of cooperative
learning, math self-efficacy and academic
engagement. According to experts in the field of
cooperative learning, cooperative learning is a
successful teaching strategy in small groups. each
member of the group is not only responsible for
learning what they have learned, but they also feel
responsible for helping their fellow members learn.
In cooperative groups, each member of the group
feels satisfied by seeing the progress of the other
member.

One of the effective structures in the field of learning
and one of the most important motivational beliefs
is the concept of self-efficacy, and investigating the
effective factors in increasing mathematical self-
efficacy is an important research topic.
Mathematical self-efficacy has been defined as a
situational assessment of student's confidence about
their ability to successfully perform or complete a
specific mathematical task or problem.

Another mediating variable investigated in this
research is academic engagement. Academic
engagement is divided into three components:
cognitive engagement (a person's voluntary effort to
understand and master challenging tasks and
assignments), emotional or motivational
engagement (a person's positive or negative feelings
about teachers, classmates, and the educational
environment), and behavioral engagement
(participation and physical presence in the
classroom and educational environment).

Goal:

This research aims to develop a structural model of
mathematical progress based on cooperative
learning with the mediating role of mathematical
self-efficacy and academic engagement of 10th
grade students in mathematics.

Method:

The present research is applied in terms of purpose
and in terms of method, it is in the field of
descriptive and correlational research. In this

research, the structural equation model was used to
explain the relationship between cooperative
learning and students’ mathematical academic
progress, with the mediating role of academic
engagement and mathematical self-efficacy. Since,
the 10th grade has a special sensitivity in terms of
the educational system and families, and the
observations indicate a greater drop in education in
this grade, so the statistical population of the
research includes all the 10th grade female and male
students of Sirjan city. In order to collect data, 112
students of the 10th year were selected using
available sampling method. Data collection tools
included math progress index and motivational
strategies questionnaire for learning.

Findings:

The results showed that the structural equation
model had a good fit with the data, so that
cooperative learning has a positive and significant
relationship through mathematical self-efficacy,
motivational engagement  and behavioral
engagement with students' mathematical progress,
but there is a significant relationship between
cooperative learning and progress. Math was not
found through cognitive engagement. Also, the
analysis of correlation coefficients between
variables showed that cooperative learning had a
strong and direct effect on math progress and
motivational involvement, a good and direct effect
on math self-efficacy, and a relatively good and
direct effect on behavioral and cognitive
involvement.

Results:

According to the results, it is necessary that
mathematics teachers provide the conditions for
increasing students' self-efficacy by creating
cooperative learning environments in the classroom
and group work, and also engage students in terms
of behavior and motivation and solve mathematical
problems and strengthen their thinking, reasoning
and beliefs.

Also, the authors of the textbooks should organize
the content of the textbooks in such a way that it can
be taught through this method, with the knowledge
of the theoretical and experimental bases of
cooperative learning.
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