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ABSTRACT

This study aims to examine the application of the problem-based learning approach to improve the
understanding of static fluid concepts among 11th-grade students at Public Senior High School
Mojoagung. The study utilized a one-group pretest-posttest design. The population consisted of 11th-
grade students from class XI-5 at Public Senior High School Mojoagung Jombang, and the sample was
taken from the same class. Data collection techniques involved administering pretests and posttests. The
research instrument was a multiple-choice test consisting of 30 questions. Data analysis was conducted
using the N-Gain test. Results showed a significant improvement in students' understanding of static fluid
concepts, as reflected in the average pretest score of 48.30, which increased to 76.07 in the posttest. The
average N-Gain score was 0.51, categorized as moderate. This study concludes that the implementation
of the problem-based learning approach is an effective method to improve students' understanding of
physics concepts, especially static fluids, and offers opportunities for further development of teaching
methods in the future.n.
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INTRODUCTION

Static fluids are one of the essential concepts in physics education, encompassing various topics
related to the properties of stationary fluids. These concepts include fundamental laws such as pressure,
buoyant force, and static equilibrium in fluids, applicable to various natural and technological
phenomena. However, students often exhibit a low understanding of static fluid concepts. This is a
serious concern, given the importance of a deep understanding of physics concepts to develop students'
critical and logical thinking skills. Therefore, efforts are needed to enhance students' understanding of
these concepts through innovative and effective teaching approaches.

Many students face difficulties in understanding fundamental physics concepts, including static
fluids. Observations at Public Senior High School Mojoagung revealed that despite learning about static
fluids, most students still struggle to apply the concepts in real-world situations and to connect theory
with practice. The lack of understanding of basic principles such as Pascal's law, Archimedes' law, and
the relationship between pressure and depth in fluids indicates a gap between curriculum expectations and
the reality in classrooms.

One contributing factor to this issue is the conventional teaching method, which often emphasizes
lectures and theoretical material without giving students opportunities to engage directly in applying
concepts through experiments or real-world cases. Consequently, students find it challenging to
understand and retain the taught concepts. As noted in prior studies, problem-based learning has proven
effective in enhancing students' understanding of various physics concepts. Problem-Based Learning is a
teaching approach that uses real-world problems as a context for students to learn critical thinking and
problem-solving skills while acquiring essential knowledge and concepts.

This study differs from previous ones by focusing specifically on applying Problem-Based
Learning to the teaching of static fluid concepts at Public Senior High School Mojoagung. By utilizing
Problem-Based Learning, students not only learn theory but also engage in critical thinking, discussion,
and problem-solving related to static fluids. This approach is expected to motivate students to actively
participate in learning and understand physics concepts more effectively.
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METHOD

This research adopted a one-group pretest-posttest design, a type of experiment involving a single
group of subjects. Measurements were taken before (pretest) and after (posttest) treatment. The study was
conducted at Public Senior High School Mojoagung, Jombang, involving class XI-5 students during the
even semester of the 2024/2025 academic year. The sample consisted of 30 students. Data collection
involved concept comprehension tests, which included multiple-choice and essay questions administered
as pretests and posttests.

Descriptive statistical analysis was used to describe the general characteristics of the learning
outcomes. Students' learning outcomes were calculated by comparing their scores to the maximum score
and converting them into percentages.

Table 1. The success levels were categorized as follows

Success Level (%) Category
81-100 Very High
66-80 Good
56-65 Sufficient
0-55 Low

Meanwhile, the increase in students' concept understanding was analyzed using the results of the
pre-test and post-test, using the normality test (N-Gain) with the formula (Meltzer, 2002 in
Prihatiningtyas, 2020):
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N- Gain criteria (increasing students' concept understanding), can be seen in Table 2 below.
Table 2. Gain Value Categorization

Gain Value Interval (N-Gain) Category
N-Gain > 0,7 High

0,3 <N-Gain< 0,7 Moderate
N-Gain< 0,3 Low

RESULT AND DISCUSSION
Result
This research was conducted at Public Senior High School Mojoagung Jombang with the research

subjects being students of class XI-5 in the 2024/2025 academic year. The number of students involved in
this study was 30 people. The focus of learning that is used as a topic in this study is the material about
Static Fluid. The research design used is a re-treatment design (one group pre-test and post-test design),
which is an experimental method that only involves one group of subjects (single case), with
measurements taken before and after treatment. The purpose of this study was to measure students'
concept understanding after the application of learning methods with the Problem-Based Learning
approach to static fluid material. The treatment flow to measure concept understanding is done by giving
a test in the form of multiple-choice questions after the application of the Problem-Based Learning method.

The data collected in this study are in the form of pre-test and post-test scores related to students'
concept understanding of the material that has been taught after the use of the Problem-Based Learning
method. This test aims to determine the extent to which students can achieve learning objectives and how
well they master the knowledge or concepts that have been learned. The concept understanding test for
the pre-test consists of 20 multiple-choice questions, while the post-test also consists of 20 multiple-
choice questions with cognitive levels C1, C2, C3, and C4. This research includes two tests, namely the
initial test (pre-test) and the final test (post-test). The results of the pre-test and post-test can be seen in
Table 3, while a summary of the concept understanding test results is presented in Table 3.
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Table 3. Nilai pre-test, post-test, dan N-Gain

No. Name Respondent Pretest | Postest | N-Gain Category
1 Respondent 1 62 71 0.24 Low
2 Respondent 2 64 90 0.72 High
3 Respondent 3 55 89 0.76 High
4 Respondent 4 71 77 0.21 Low
5 Respondent 5 49 73 0.47 Medium
6 Respondent 6 34 73 0.59 Medium
7 Respondent 7 45 75 0.55 Medium
8 Respondent 8 60 75 0.38 Medium
9 Respondent 9 47 75 0.53 Medium
10 Respondent 10 60 75 0.38 Medium
11 Respondent 11 18 73 0.67 Medium
12 Respondent 12 42 66 0.41 Medium
13 Respondent 13 60 73 0.33 Medium
14 Respondent 14 44 86 0.75 High
15 Respondent 15 55 84 0.64 Medium
16 Respondent 16 70 81 0.37 Medium
17 Respondent 17 28 53 0.35 Medium
18 Respondent 18 59 76 0.41 Medium
19 Respondent 19 62 73 0.29 Low
20 Respondent 20 60 68 0.20 Low
21 Respondent 21 34 65 0.47 Medium
22 Respondent 22 37 77 0.63 Medium
23 Respondent 23 52 74 0.46 Medium
24 Respondent 24 48 77 0.56 Medium
25 Respondent 25 35 47 0.18 Low
26 Respondent 26 45 77 0.58 Medium
27 Respondent 27 47 86 0.74 High
28 Respondent 28 22 82 0.77 High
29 Respondent 29 43 79 0.63 Medium
30 Respondent 30 43 81 0.67 Medium

Average value pretest | 48.30
Average value posttest | 76.07
Average value N-Gain | 0.51

Discussion

Based on Table 3, it can be seen the results of tests conducted by students, namely the results of the
pre-test and post-test. The pre-test results show that only a small proportion of students have mastered the
Static Fluid material, which is reflected in the test scores that exceed the KKM, which is 75. Table 4.5
illustrates the number of students who have understood the concept before the application of the learning
method with the Problem-Based Learning approach to static fluid material. The classification of pre-test
scores can be seen in Table 4.

Table 4. Classification Result of Pretest Score

No. Value Frequency Category
1 90 - 100 0 Very Good
2 75 -89 0 Good
3 60— 74 10 Less
4 45 - 59 10 least
5 0-44 10 poorest
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Based on Table 4, it can be seen that there are no learners who have an understanding of the
material in the very good and good categories. Meanwhile, 10 learners still do not understand the
material. The other 20 learners have not completed and are included in the very poor or very poor
category. Based on the results of this pretest, the researcher hopes that there will be an increase in
students' concept understanding, one of which is through the application of learning methods with the
Problem-Based Learning approach to static fluid material. After learning is applied using the Problem-
Based Learning approach to the material, the results can be seen in Table 3. Furthermore, Table 5 shows
the number of students who already understand the concept after learning with the Problem-Based
Learning method on static fluid material. The results of the classification of post-test scores can be seen in
Table 5.

Table 5. Post-Test Score Classification Results

No. | Value | Frequency Category
1 |90-100 1 Very Good
2 | 75-89 17 Good
3 | 60-74 10 Less
4 | 45-59 2 least

0-44 0 poorest

Based on Table 5, it can be seen that 18 learners have shown an understanding of the material in
the very good and good categories. Meanwhile, 10 students still have a poor understanding of the
material, and 2 other students are classified as incomplete with very poor and very poor categories. This
study determines that students are said to understand the concept of the post-test score after using the
learning method with the Problem-Based Learning approach on static fluid material is higher than the pre-
test score and is above the KKM, which is 75. Based on Table 5, these results show that most students
have understood the concept, as evidenced by the number of students who get scores in the very good and
good categories. This indicates that the application of learning methods with the Problem-Based Learning
approach to static fluid material is effective in improving students' concept understanding.

Based on Table 3, the average value of the N-Gain value is 0.51 where the value is included in the
moderate category. The N-Gain value shows that the understanding of the concept of Static Fluid at
Public Senior High School Negeri Mojoagung Jombang has increased significantly. The N-Gain value
itself is obtained from analyzing the results of the pre-test and post-test. In summary, the results of the
concept understanding test can also be seen in Figure 1 below.

Students' concept understanding
test results

0 76.07

60 48.3

0 a <I
Mean pretest
score Mean posttest -
score N-Gain mean
value

Figure 1. Graph of students' concept understanding of test results

Based on the data obtained, the increase in understanding of the concept of static fluid can be seen
through the comparison of pre-test and post-test scores and the calculation of the N-Gain value of 30
respondents. The average pre-test score was 48.30, while the average post-test score reached 76.07. This
shows a significant increase in understanding in all students after learning using the Problem-Based
Learning approach.

From the N-Gain results, various categories describe how much students' understanding has
increased. The average N-Gain value for all respondents is 0.51, which falls into the “medium” category.
Although most learners were in the moderate category, some respondents showed higher improvement
with an N-Gain above 0.7, which falls into the “high” category. For example, Respondent 2 (N-Gain
0.72), Respondent 3 (N-Gain 0.76), Respondent 14 (N-Gain 0.75), and Respondent 28 (N-Gain 0.77)
showed excellent results after the learning.
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However, some respondents experienced lower improvements, with an N-Gain below 0.3, which is
categorized as “low”. For example, Respondent 1 (N-Gain 0.24), Respondent 4 (N-Gain 0.21), and
Respondent 19 (N-Gain 0.29) fall into this category. Although there were variations in the level of
improvement, most of the respondents (more than half) showed adequate results in the medium and high
categories, indicating that the use of the Problem-Based Learning method had a positive impact on
improving students' understanding of the concept of static fluid.

Overall, it can be concluded that the use of the Problem-Based Learning approach provides a
significant improvement in the understanding of static fluid concepts in class XI of Mojoagung State
Senior High School. Learning with Problem-Based Learning not only helps students understand the basic
theory but also improves their skills in solving problems related to the topic, which in turn contributes to a
deeper mastery of the concept (Hidayati et al, 2024).

CONCLUSIONS

Based on the results of research on the use of the Problem-Based Learning approach to improve the
understanding of static fluid concepts in class XI students at Mojoagung State Senior High School, it can
be concluded that the application of this method has a significant impact on students' concept
understanding. This is proven by the increase in the average pre-test score of 48.30 to 76.07 in the post-
test, which shows that students managed to improve their understanding after learning using the Problem-
Based Learning method. Based on the results of the N-Gain value calculation, the majority of students
were in the medium category, with some students showing high improvement, while a small percentage
experienced low improvement. Overall, the use of Problem-Based Learning proved to be effective in
helping students understand static fluid material and improving their ability to solve problems related to
the topic.

However, despite the significant improvement, not all students showed optimal results. Some
students still show results with low improvement, which may be influenced by individual factors or
classroom conditions that need further attention. Therefore, there is an opportunity to further develop the
Problem-Based Learning approach by modifying the method or introducing a variety of learning
techniques to overcome differences in student abilities.

In this study, some limitations were found, such as variations in the level of understanding between
students which could be influenced by their respective backgrounds and readiness to participate in the
learning process. Future researchers can further examine the factors that influence the effectiveness of
Problem-Based Learning, such as the role of learning media used, the level of student involvement in
group discussions, and the different strategies applied by teachers in facilitating the learning process.

The prospect of developing this research is to implement the Problem-Based Learning approach in
other physics learning contexts or other topics in the curriculum and involve more variables that can
affect student learning outcomes, such as motivation, active participation, and soft skills development.
Future research could include a control group for a clearer comparison of the effectiveness of Problem-
Based Learning compared to traditional learning methods.

Thus, it can be concluded that despite the challenges in implementing Problem-Based Learning this
approach has proven to be beneficial in improving the understanding of static fluid concepts and has great
potential to be applied in various learning contexts in the future.
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