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The aim of this study was to compare the effects of two problem-solving
instructional methods—individual and cooperative—on the achievement
motivation and social skills of the fifth-grade elementary students in
Experimental Science education. This research employed a quantitative, quasi-
experimental design with a pre-test—post-test control group format. Using a
convenience sampling method, three classes (each consisting of 25 students)
were selected from the study population and randomly assigned to two
experimental groups and one control group. The experimental groups received
instruction through individual and cooperative problem-solving methods, while
the control group received no intervention. Data were collected using
standardized questionnaires measuring achievement motivation and social skills.
The instructional intervention consisted of nine 50-minute sessions of
Experimental Science education using the respective problem-solving
approaches. Data analysis using ANCOVA revealed that both instructional
methods (individual and cooperative) significantly improved students’
achievement motivation and social skills compared to the control group.
Furthermore, cooperative problem-solving proved to be more effective than the
individual approach. Based on these findings, it is recommended that
Experimental Science teachers adopt cooperative problem-solving methods to
enhance students’ social skills and motivation for achievement.
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Extended Abstract

Introduction

In the current era, modern teaching methods,
including interactive learning and problem-
solving, are recognized as effective tools for
enhancing the quality of education and
strengthening students' skills (Putri et al.,
2018). Studies show that problem-based
methods can enrich learning environments
and promote skills such as critical thinking,
self-reliance, and group collaboration. These
methods include two main approaches:
individual problem-solving and
collaborative problem-solving.

In individual problem-solving, students face
challenges, engage in thinking and analysis,
and arrive at solutions independently (Ergdil
& Kargin, 2014). This approach strengthens
intrinsic motivation, critical thinking, and
autonomy. Individual problem-solving is
particularly effective for students who prefer
independence  and  self-reliance  and
empowers them to face academic challenges
more confidently (Sheivandi Chaliche et al.,
2023).

Collaborative problem-solving, on the
other hand, encourages students to work
together and creates conditions for
discussion, idea exchange, and shared
learning (Ezeddine et al., 2023; Sun et al.,
2020). This approach enhances social skills
such as empathy, effective communication,
and respect for others. Collaborative
problem-solving fosters a sense of belonging
within the group and improves interpersonal
interactions and by creating a positive
learning environment, students learn from
one another and grow (Rajabion Esgandani
& Panahali, 2020). However, studies have
shown that some students may face
challenges in this method due to the lack of
collaborative skills (Le et al., 2018; Webb,
2009).

Social skills and motivation for
achievement are essential components of
academic success. Problem-solving
methods, particularly collaborative ones,
have a positive impact on academic progress
and social skills by strengthening motivation
and a sense of belonging (Ghadampour etal.,
2018). These methods improve skills such as
initiating conversations, responding

appropriately to  social cues, and
demonstrating social competence (Gresham
& Elliott, 1990).

While collaborative problem-solving can
enhance deeper learning and group
interactions, some studies have indicated
that individual problem-solving may be
more effective for students with independent
learning preferences (Malouff et al., 2007,
Rosen et al., 2020). Nevertheless, both
problem-solving methods, whether
individual or collaborative, play a significant
role in improving students' motivation and
social skills (Ajdarbin et al., 2023; Farid
Marandi et al., 2020; Habibi, 2020).

Considering the above-mentioned points,
this study aims to compare the impact of
individual and collaborative problem-
solving methods on students' motivation for
achievement and social skills in the subject
of Science. The findings of this research can
assist teachers in selecting the most suitable
method for teaching Science and contribute
to improving students' academic
performance and social interactions.

Method

This study employed a quasi-experimental
design with a pre-test-post-test and a control
group. The target population consisted of
fifth-grade students from District 1 of Shiraz
Education Department during the 2023-2024
academic year. Using purposive sampling,
one school of average socio-economic status
with three classes of fifth grade was selected.
Then, two classes were randomly assigned to
the experimental groups and one class to the
control group. Each group had 25
participants. The experimental groups
received an educational program based on
individual or collaborative problem-solving.
This program included nine 50-minute
sessions aimed at enhancing motivation for
achievement and social skills.

For data collection, the Achievement
Motivation Questionnaire by Hermans
(1987) and the Social Skills Questionnaire
by Gresham and Elliott (1990) were used.
The Achievement Motivation Questionnaire
consisted of 29 items with a reliability
coefficient of 0.74, while the Social Skills
Questionnaire had 36 items with a reliability
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coefficient of 0.88. Previous studies have
demonstrated the high validity and reliability
of these instruments. The intervention
program was a combination of validated
domestic and international approaches,
designed to strengthen students' motivation
for achievement and social skills through
individual and collaborative problem-
solving in Science. Over a period of 45 days,
the intervention was conducted in both
experimental  groups, involving nine
sessions. The control group did not receive
any educational intervention.

Results

Data analysis was conducted using Analysis
of Covariance (ANCOVA) through SPSS-
21 software. The ANCOVA revealed that
after controlling for pre-test effects, the
educational  intervention  significantly
influenced the overall scores of both
achievement motivation and social skills.
After  the intervention,  significant
differences were observed between the
experimental and the control groups in both
variables of the study. Therefore, a
significant difference was found between the
groups that were taught using collaborative
and individual problem-solving methods in
terms of achievement motivation and social
skills. Overall, the results of the study
indicate that the collaborative problem-
solving approach is a more effective and
better method compared to individual
problem-solving.

Discussion and Conclusion
The present study compared the effects of
individual and collaborative problem-

solving methods on students' achievement
motivation and social skills. The results
indicated that both methods significantly
improved students' achievement motivation,
with the collaborative method having a
greater impact. This method enhanced
students' social skills due to its emphasis on
social interaction and cooperation. Previous
studies have also confirmed these findings,
showing that problem-solving training,
particularly  through the collaborative
approach, can improve interpersonal
relationships and social skills. Furthermore,
the collaborative problem-solving method
places students in situations that require
cooperation and communication, which
strengthens skills such as active listening,
empathy, and mutual respect. In contrast,
although the individual method is beneficial,
its lack of group interaction may result in a
lesser impact on social skills.

Research ~ recommendations  include
examining the effects of these methods
across different age groups and subject
areas. Practically, it is recommended that
teachers incorporate group activities and
collaborative projects to enhance students'
social skills. Additionally, for effective
implementation of these methods, special
teacher development programs need to be
designed and delivered.
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