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the control and experiment groups before and after 9 month problem-
based learning through pre-test and posttest. After collection of data,
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out means. The findings of the study revealed that achievement scores
of experimental group were better as compared to scores of control
group. The difference in means of experimental and control group in
pretest is very small than difference in means of experimental group
and control groups in post-test. It depicts through problem based
learning students’ achievement scores are improved.

Introduction

Learning process comprises of transformation i.e., acquiring a new skill, understanding scientific
principles and changing one's attitude. Learning is a constant process that includes sensible and
thoughtful efforts (Sequira, 2012). Learning methods are of three types. First one is cognitive mean
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relevant to the mind, second is personality mean about psychology and last one is about sensory
learning. Reflective learning falls in category of cognitive learning. Extroverts mean confident
personalities and introverts means shy personalities are included in personality learning style.
Visual, kinesthetic and auditory learning falls in sensory learning (Awla, 2014).

Problem-Based Learning enables to dismantle gender resolutions and raises a complete
comprehension of concepts in science. Teachers meet the task of students’ guiding by actively
involving students in science classroom. Conceptual change theory stress that students' views may
be different from scientific data, so teachers should adopt a balanced approach. The primary
methods used to evaluate efficiency of problem-based learning to develop student’s personal
development are interviews, surveys, and observations (Elmas et al., 2018).

For building knowledge and relationships between concepts, scientific knowledge plays major
role. Concepts are defined as things, entities or events that cannot be touched. Concept existence is
possible only in our feelings and examples about concepts are present in this world. Since their
childhood, peoples start to learn their concepts i.e., they start to categorize the ideas and they try to
find out relationships between concepts. Throughout our lives, human mind constantly learn and
restore information. Abstract thoughts are known as concepts. Many processes relevant to mind are
used by the person to improve the concepts (Pekel & Hasenekoglu 2020).

PBL is same as cognitive constructivism. Students learn always from their past understanding and
worldview. With the help of PBL, students learn independently. Students evaluate their thoughts
and critical thinking’s in process of PBL. In process of PBL, Students’ learning is done by solving
problems by active participation (Savery, 2015; Afaq et al., 2022).

Yew and Goh (2016) highlighted learning elements essential to PBL.
1. Real world problems must be solved by students.
2. Students should learn actively.
3. Students must learn how their thoughts fit others to solve problems.
4. Group understanding must be promoted by every participant. Multiple sources must be
cited by participants.
5. Knowledge must be improved by students and they should share their findings with others.

PBL involve students to solve an issue having not so much previous knowledge as the teacher does
not provide them much information. Students must examine and observe situation closely and try
to reach a solution or they take help of colleagues and friends. They get information and use them
to find a solution. Students are given many problems to teach how to solve them. These types of
exercises encourage students to ask questions and to learn while solving those real life problems
(Wirkala & Kuhn, 2011).

A systematic literature review and bibliometric analysis revealed that in general science education
at the elementary level PBL model improves learning outcomes of students and latest 21 century
skills like critical thinking, ingenuity and teamwork. This research study stresses that PBL is an
effective approach in raising deep understanding and higher-order rational skills among students
that make learning of science more expressive and appealing (Ayuni et al. 2024).

A meta-analysis of 55 experimental studies showed that the PBL model in science education
produces a high result size on academic achievement of students as compared to traditional
teaching methods. The research study indicates that this approach is very useful in many countries
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at educational levels in domains of science. This suggests that PBL can be used broadly and
healthy impact on science achievement at the elementary level (Ulugiar, U. 2023).

This research study investigates impact of problem-based learning on academic achievement of
students in medical education. It urges the K-12 community to implement this student-centered
and latest teaching approach in their classrooms. It is obvious from the results of this review study
that PBL influence positively on students’ academic achievement. The current review study lacks
sufficient evidence that favor superiority of PBL over traditional instruction method. However,
PBL promotes improvement of knowledge as well as to communicate, to think critically and to
work in groups. These skills are highly appreciated in secondary education (Wilder, S. 2014).

Objectives of the study

The research study’s objectives were:

1. To examine students’ achievement.

2. To Practice problem based learning through activities.

3. To evaluate achievement of students after problem based learning.
Hypotheses of the study

The hypotheses were formulated and tested to achieve the objectives:

Hypothesis 1

Ho: There is no statistical relationship between problem based learning and achievement.
Hi: There is a statistical relationship between problem based learning and achievement.
Hypothesis 2

Ho: There is no statistically significant difference in the performance on achievement test between
control and experimental groups in the pretest.

Hi: There is a statistical significant difference in the performance on the achievement test between
control and experimental groups in the pretest.

Hypothesis 3

Ho: There is no statistical significant difference between the experimental and the control group
performances in the achievement post-test.

Hi: There is a statistical significant difference between the performances of experimental and the
control group in the achievement post-test.

Significance of study

The research study may be useful to assess impact of PBL on achievement of students in science at
elementary level. Students exposed to problem based learning strategies can achieve higher scores
studying in elementary schools.. It is on record, that PBL strategy results in improved problem
solving skills and development of critical thinking and hence achievement. PBL engages students
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in learning in a mental and physical sense. PBL encourages the students to work in groups to face
and solve real life issues. In view of this, the research study is helpful in sensitizing students to
potential future problems and to solve them. The findings of this study are relevant to teachers and
educators as they would be in a position to apply problem based strategy which enhances student
critical thinking’s of students to help them to achieve higher scores in science. Teachers, policy
makers and researchers can use these findings to make foundation for future research studies.

Research Methodology

The design of study was pretest-posttest and Quasi experimental in nature. The data was collected
in quantitative form. The outcomes were presented in numerical format.

Concepiual Framework

The population consisted of all elementary students within District Muzaffar Garh. There were
21150 students enrolled in 8" class in government schools.

Table 1: Population of the study

Sr. No Gender No. of students Percentage
1 Male 12250 58 %
2 Female 8900 42 %

Source; https://sis.punjab.gov.pk

The study population was encompassed all students of 8" grade (21150) within District Muzaffar
Garh. Sample size was 60 students from the same district. Thirty students out of 35 were selected
from Government Boys Elementary School Waan Pitafi by using simple random technique as
experimental group. Thirty students out of 40 were selected from Government Boys Elementary
School Ishag Wala by using simple random technique as control group.

Table 2: Sample of the study

Sr. No Group No. of students Percentage
1 Experimental 30 50 %
2 Control 30 50 %
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Achievement test was used to measure the achievement of 8" grade students in subject of Science
adopted from Punjab examination Commission. This tool consisted of 32 multiple-choice
questions of 48 marks and 52 marks subjective type questions. Data was collected from the control
and experiment groups after 9 months of problem-based learning. Pre-test and post-test was done
to collect data. The achievement test was conducted before and after treatment on experimental
and control group. Different statistical techniques were applied including mean as a descriptive
statistics.

Data Analysis

Data gathered from sixty (60) participants were analyzed using SPSS. The responses of the
participants have been summarized using measures such as the mean values. The data is described
in descriptive manner.

Table 3: Mean values of experimental group and control group in pre-test

Sr.No Group Marks Mean
1 Experimental 1808.3 58.3
2 Control 1671.93 53.93

The table number 3 shows that experimental group mean value in pre-test was 58.3 while control
group mean value in pre-test was 53.93.

Table 4: Mean values of experimental group and control group in post-test

Sr. No Group Marks Mean
1 Experimental 2648 88.26
2 Control 2169 72.3

The table number 4 shows the value of mean of experimental group in post-test was 88.26 while
mean value of control group in post-test was 72.3.

Conclusions

Results of study showed that experimental group students’ achievement was better than achievement
of control group students’ in pretest. Statistical analysis of mean of both groups showed that
performance of experimental group students was better than the performance of control
group in post- test. The experimental group performed better as compared to performance of
control group in both pretest and posttest. But the difference in means (4.37) of pretest of
experimental and control group is very small than difference in means (15.96) of experimental
group and control groups in post-test. It proves through problem based learning students’
achievement scores are improved.

Discussion

Statistical analysis of mean of both groups showed that performance of experimental group
students was better than the performance of control group in post- test. The experimental group
performed better as compared to performance of control group in both pretest and posttest. But the
difference in means (4.37) of pretest of experimental and control group is very small than
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difference in means (15.96) of experimental group and control groups in post-test. It proves
through problem based learning students’ achievement scores are improved.

Implementation of the problem based learning strategy in science classes at elementary level can
significantly enhance learning outcomes of students. The study showed a distinguished effect size
(0.73) and found that students outperformed while taught with PBL as compared to those students’
taught with conventional teaching methods. This depicts that PBL model is very effective in
promoting critical thinking and achievement in subject of science at elementary level (Sari et al.,
2023).

PBL model positively influence students’ critical thinking’s and achievement in science through
learning activities. This is due to fact that students think critically to solve problems in group forms
by using problem based learning approaches (Amin et al., 2020). When PBL is applied, there is
significant improvement in critical thinking and learning outcomes of students. This also positively
improves achievements at academic level (Zhang and Ma 2023).

Recommendations

Following recommendations were made in the light of findings and conclusions:

1. Problem based learning strategy should be used by science teachers while teaching at
elementary level. .

2. The researchers should investigate impact of PBL strategy to evaluate achievement of
students at secondary level.

3. The researcher should investigate impact of problem base learning on achievement of
students in subjects other than science.
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