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ARTICLE INFO Abstract

This study investigated the impact of the problem-based learning strategy on
self-directed learning, academic achievement, academic satisfaction, and
attitudes toward problem-based learning among fifth-grade boys in the
science course. The research employed a quantitative, applied, and quasi-
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Nazalou district of Urmia, selected via random cluster sampling. Data were

collected using standardized questionnaires by Kim (2015), Lent et al.

(2005), Jagannathan et al. (2020), and Alper (2008). Content validity was

confirmed by faculty members in the Department of Educational Sciences at

the University of Tabriz, while reliability was assessed using Cronbach’s

. alpha coefficient. Data were analyzed using multivariate analysis of
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Problem-based learning, self-  covariance for_ hypotheses_ 1-3 and univariate analysis of covariance for

directed  learning, academic  hypothesis 4 via SPSS version 27. The findings revealed that problem-based

achievement, academic  learning had significant positive effect on self-directed learning, higher
satisfaction and attitude towards  academic achievement, increased academic satisfaction, and improved
Problem-based learning,  students’ attitudes toward problem-based learning. These results highlight

experimental sciences . the importance and considerable efficiency of this innovative approach in

i enhancing elementary studens’ educational experiences.
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Extended Abstract

Introduction

The education system serves as the primary
arena for human capital development,
playing a decisive role in societal progress.
Within this context, students’ academic
achievement stands as a key indicator for
assessing the quality of teaching and
learning. The subject of science education
holds special significance due to its
foundational role in sustainable
development and technology; however, the
complexity concepts and the high cognitive
load associated with them require precise
instructional management. Traditional, rote-
learning-based methods that rely heavily on
lecturing have been associated with
increased cognitive load and reduced deep
learning. Recent evidence suggests that a
transition  toward  active learning
approaches, particularly problem-based
learning (PBL), can foster 21st-century
skills such as critical thinking and problem-
solving, thereby leading to deeper and more
self-directed  learning. Given Iran’s
relatively low rankings in international
assessments like TIMSS in science and the
pressing need for practical learning, this
study investigates the impact of Problem-
Based Learning on four key variables: self-
directed learning, academic achievement,
academic satisfaction, and students’ attitude
toward PBL among fifth-grade elementary
students.

Method

This study was an applied study and utilized
a quasi-experimental design with a pretest-
posttest control-group design. The statistical
population consisted of all fifth-grade male
students in the nazloo educational district of
Urmia during the 2022-2023 academic year,
the population comprised 320 students.
Participants were selected using multi stage
cluster random sampling. Ultimately, two
classes were randomly selected and assigned
to the experimental group (n=25) and the
other to thr control group (n=25). Data

collection instruments included the
standardized Self-Directed Learning
Inventory, an adapted  Academic

Satisfaction Questionnaire (derived from

Kim and Lent), an adapted Attitude toward
PBL  Questionnaire  (derived  from
Jaganathan and Alper), and a researcher-
made Academic Achievement Test. The
educational intervention for the
experimental group was implemented over a
two-month period in the experimental
sciences curriculum, following the seven-
step Schmidt (1983) model. Data were
analyzed using ultivariate analysis of
ovariance (MANCOVA) and univariate
analysis of covariance (ANCOVA) using
SPSS version 27.

Findings

The results demonstrated that Problem-
Based Learning had a significant positive
impact on all studied variables:

1. Self-Directed Learning: MANCOVA
results indicated that the adjusted mean
post-test scores for the sub-scales of self-
management, interest in learning, and
self-control were significantly higher in
the experimental group compared to the
control group (P<0.001).

2. Academic Satisfaction: The findings
revealed significant differences between
the two groups across all components:
satisfaction with school, satisfaction with
PBL, satisfaction with self-directed
learning, satisfaction with the teacher,
and perceived benefits and drawbacks of
the method. The adjusted means for the
experimental group were higher in all
dimensions of academic satisfaction
(P<0.001).

3. Attitudes toward PBL: The experimental
group achieved significantly higher post-
test scores in the sub-scales of attitude,
knowledge, perception, reception and
attitude, problem-solving, collaborative
learning, and self-directed learning
(P<0.001).

4, Academic Achievement: Univariate

ANCOVA showed that the mean
academic achievement score of the
experimental group (15.647) was
significantly higher than that of the
control group (13.215) (P<0.001).
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Discussion and Conclusion

This study aimed to examine the effects of
Problem-Based Learning on self-directed
learning, academic achievement, academic
satisfaction, and attitudes among fifth-grade
elementary  students in  experimental
sciences. The findings indicate that PBL not
only improved performance metrics
(academic achievement) but also enhanced
the  psychological and  motivational
dimensions of learning, including self-
direction, satisfaction, and positive attitudes.
These results align with constructivist
learning theories, Ausubel’s meaningful
learning theory, and Deci and Ryan’s Self-
Determination Theory, which emphasize the
student’s active role, the satisfaction of
autonomy and competence needs, and
learning within authentic contexts.
However, the study acknowledges certain
limitations, including the incomplete control
of confounding variables, the short duration
of the intervention, challenges related to the
young age of participants in completing
guestionnaires, and the restriction of the
sample to male students.

Based on these findings, the following
practical recommendations are proposed:

e Policymakers: The Ministry of Education
should revise textbooks and design
problem-oriented content to facilitate the
implementation of this method, while
allocating necessary resources to support
teachers.

e Teachers: Educators should participate in
in-service training to acquire skills in
managing active classrooms and guiding
the problem-solving process, ensuring
their pivotal role in facilitating learning.

e School Administrators: It is essential to
support pedagogical innovations and
create interactive spaces among teachers
to share successful experiences in
implementing PBL.

e Parents: Active parental participation in
encouraging their children to ask
questions and solve problems at home
can help strengthen their positive
attitudes and self-directed learning
capabilities at school.

In conclusion, the systematic
implementation of Problem-Based Learning
is an effective strategy for enhancing the

quality of experimental science education,
strengthening  21st-century skills, and
creating a dynamic and satisfying learning
environment in elementary schools.
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