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the difference in learning outcomes between the experimental and control classes
was statistically significant, validating the effectiveness of the CBL approach.
These findings imply that CBL is not only an effective alternative learning model
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1 Introduction

Education is the main and irreplaceable foundation in the process of developing reliable and
competent human resources. Education basically aims to equip students to be able to compete globally,
especially when education is faced with an era where everyone must compete in various sectors of life in
the 21st century.

21st century skills require students to have 4C abilities, namely critical thinking, collaboration,
communication, and creativity (Suparya et al., 2022:154). These skills will help students work effectively in
groups, solve complex problems, and strengthen tolerance among peers. Through critical and creative
thinking, students can better face the challenges that arise in everyday life, and develop the ability to
overcome various problems they may face in the future.
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Student Assessment) measurements on Indonesian students in secondary education, especially in three
main areas, namely mathematics, science, and literacy. Indonesia is ranked 68th out of 81 participating The
national education system faces complex problems in realizing 21st century skills, namely low student
learning outcomes (Alfirahmani et al., 2025). This is evidenced by the assessment conducted by the
Organisation for Economic Co-operation and Development (OECD) which conducted PISA (Programme
for International countries, with an average score in the science category of 383. This value is far different
from the international average score of 485. This means that Indonesia is still at the lowest level in the PISA
assessment.

Science learning in Indonesia tends to under-optimize students' scientific literacy skills. The
underdevelopment of students' scientific literacy skills is one of the factors causing students' difficulty in
mastering science concepts optimally (Dwicky Putra Nugraha, 2022:154-155). In addition, the learning
process carried out in schools does not actively involve students, science which should be identical to
carrying out observations, experiments and proofs, is rarely done in the learning process. This condition
causes students to have difficulty in understanding science concepts, especially in complex learning
materials(Ikhsan, 2025).

One of the science learning materials studied by students in grade VIII is vibration and wave material.
Vibration and wave material is one of the materials that is quite difficult for students to understand. This is
evidenced by research conducted by (Mahombar, 2024:78), students are in the moderate category in terms
of understanding the concept of vibration and waves with a percentage of 35%. The highest obstacle in
understanding the concept of vibration and wave material is due to the lack of supporting resources and
the lack of direct practice or experimentation in the learning process at school. As a result of the lack of
understanding of the concept, it will affect student learning outcomes. Another study conducted by
(Mahardika et al., 2022:62) on vibration and wave material at SMPN 1 Bawang showed that the average
learning outcomes of students in the pretest conducted were 47, where the KIKM in science learning was
72.

Based on the results of interviews with science teachers at SMPN 7 Pekanbaru, it was obtained that
the school had implemented an independent curriculum for grades VII and VIII. In their learning, teachers
more often apply teacher-centered learning methods such as lectures and discussions according to the
learning material (Maknun et al., 2025). The lack of innovation in these learning models causes learning
activities to tend to be passive, and the lack of discussion is one of the factors causing learning activities
not to run well and resulting in low student learning outcomes.

The solution to the above problems is improvement in learning activities. Quality learning can be
obtained by applying the right learning model and according to the needs in the classtoom. According to
Wospakrik in (Simbolon, 2022:181) Student Centered Learning (SCL) can encourage and motivate students
to develop creativity and independent learning abilities. One of the SCL learning that can be used to develop
students' creativity, motivation, and knowledge abilities is the Case Based Learning (CBL) model.

The CBL model is a case-based learning model which is a complex problem based on real conditions
to stimulate class discussion and collaborative analysis (Putu & Dharmayanthi, 2022:293). This learning
model requires students to actively participate in real or hypothetical problem situations that reflect the
types of experiences that are naturally experienced in the field being studied. The advantages of the CBL
model according to (Putu & Dharmayanthi, 2022:293) are: 1) can develop analytical skills, 2) can develop
the ability to apply theory and reality in the field, 3) increase self-confidence, enthusiasm and cooperation
in groups, good presentation skills, 4) independence in finding and solving tasks through problem-solving
training. Research conducted by (Simbolon, 2022:183) also shows that the application of the CBL model
to the learning outcomes of Quality University Medan students in the Basic Science Concepts course
material has better learning outcomes compared to classes taught with conventional learning. This shows

that the CBL model has a positive impact on student learning outcomes.
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Based on the problems that have been raised, the author is interested in conducting a study entitled
"Implementation of the Case Based Learning Model on Vibration and Wave Material on the Cognitive
Learning Outcomes of Class VIII Students of SMPN 7 Pekanbaru".

2 Research Methodology

The research design used in this study is quantitative research using experimental research type. The
type of experiment conducted is quasi experimental. The design used in this study is Pretest-Posttest
Control Group Design, which is a study by looking at the difference in pre-test scotes to determine students'
initial abilities with their post-test scores after the learning model is applied to the experimental class and
control class. This research design can be described in table 1.

Tabel 1. Pre-test post-test control group design

Group Pre-test Treatment Post-test
Eksperiment 0, X 0,
control 03 - 0,

(Sugiyono, 2021:134)

This study aims to determine the effect of the CBL model on student learning outcomes. This research
was conducted at SMPN 7 Pekanbaru class VIII in the even semester of the 2024/2025 academic year. The
research implementation time started in January-May 2025.

The population in the study was all students of grade VIII in the even semester at SMPN 7 Pekanbaru
in the 2025 academic year consisting of 3 classes, namely VIIL.1, VIIL.2, and VIIL.3 with a total of 97
students. From the population mentioned, 2 classes were selected as samples, namely the experimental class
and the control class. One class, namely VIII 1 with 32 students, received teaching with the Case Based
Learning model and class VIII 3 with 32 students as the control class, namely a class that uses conventional
methods in its learning. The instrument used in this study is a test instrument in the form of a written test
with multiple choice questions. Pre-test and post-test questions are made based on indicators of learning
objective achievement.

Students' cognitive learning outcomes are analyzed through the calculation of the average percentage
of scores obtained by students. The scores obtained by students are calculated using the following formula:

Jumlah soal benar
X 100
Jumlah seluruh soal

The level of students' cognitive abilities is grouped into five criteria. The critetia for students' cognitive

learning outcomes can be seen in Table 2.

Hasil belajar kognitif =

Table 2 Classification of students' cognitive learning outcomes

Interval (%) Category
80 <x =100 Very high
65 <x =80 High
55 <x =65 Medium
40 <x =55 Low
0<x=<40 Very Low

(Arikunto, 2009)

3  Results and Discussion

The learning process was carried out in three meetings, then a post-test was carried out using the same
test instrument as the pre-test to be tested on the experimental class and the control class. The purpose of
the post-test was to see the extent of the students' abilities in each class after being given treatment. In this
study consisted of two data analyses, namely descriptive analysis and inferential analysis.

1. Descriptive Analysis Results

The data obtained through the results of the pre-test and post-test assessments were then presented
in a descriptive analysis of the pre-test in the experimental class and control class groups. Descriptive
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analysis is one of the analysis techniques to describe the cognitive learning outcomes of grade VIII students
on vibration and wave material at SMPN 7 Pekanbaru after the learning process was carried out in the
experimental class and control class. Students' interpretations for each category in the vibration and wave
material can be seen in the Table 3 and Table 4.

Table 3. Interpretation of pre-test and post-test values of the experimental class

Interval (%) Category Pre-test Post-test
Number of % Number of %
student’s student’s
80 < x <100 Very High 0 - 6 18,6
65 < x <80  High 0 - 16 50,0
55<x <65 Medium 0 - 8 25
40<x <55 Low 1 3,1 2 6,3
0<x <40 VeryLow 31 96,9 0 0
Average cognitive learning 28,75 73,13
outcomes
Category Very Low High
Table 4. Interpretation of pre-test and post-test values of the control class
Interval (%) Category Pre-test Post-test
Number of % Number of %
student’s student’s
80 < x <100 Very High 0 - 1 3,1
65 < x <80 High 0 - 8 25,0
55 < x <65 Medium 0 - 14 43,8
40<x <55 Low 2 6,3 8 25,0
0<x <40 Very Low 30 93,8 1 3,1
Average cognitive learning 28,43 61,87
outcomes
Category Very Low Medium

Based on Table 3 and Table 4, it can be seen that the average post-test score of the experimental class
is higher than the control class. The average post-test score of the experimental class that applies the case
based learning model is 73.13 with a high category, while the control class that applies the conventional
learning model is 61.87 with a medium category. In line with the research results (Simbolon, 2022:183)
which explain that the application of the case-based learning model can improve student learning outcomes,
where classes that apply the case-based learning model have better learning outcomes than classes that apply
the conventional learning model.

2. Inferential Analysis
Inferential analysis was obtained with the help of IBM SPSS 22 to conduct normality tests,
homogeneity tests, and hypothesis tests. Hypothesis testing tequires prerequisite tests first, namely
normality tests and homogeneity tests using pretest and posttest data on cognitive learning outcomes in
both class groups. The normality test performed on this research data is the Kolmogorov-Smirnov test.
The detailed results of the normality test can be seen in Table 5.
Table 5. The results of the pre-test and post-test normality tests in the experimental and control classes

Class Group Sig. Pre-test Sig. Post-test
Experiment 0,109 0,163
Control 0,200 0,200
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Based on Table 5, it shows that in the experimental class for the pre-test has a significance value of
0.109 and for the post-test has a significance value of 0.163. In the control class, the results of the normality
test for both the pre-test and post-test have a significance value of 0.200. Based on these results, the pre-
test and post-test data in the experimental class and the control class are normally distributed where the
significance value (Sig.) > 0.05.

The next stage in the inferential analysis is the homogeneity test. After it is known that the data is
normally distributed, the next step is to conduct a homogeneity test using the Levene Test. The results of
the homogeneity test using the Levene Test attached to the t-test table can be seen briefly in Table 6.

Table 6. Results of homogeneity test and t-test of experimental class and control class

Levene’s Test for t-test for Equality of Means
Equality of Variances

F Sig. t df Sig.(2-
tailed)
Cognitive  Equal 0,023 0,880 4,213 62 0,000
abilities variances
assumed
Equal 4,213 61,988 0,000
variances
not
assumed

After conducting prerequisite tests, namely normality tests and homogeneity tests, a hypothesis test
was conducted to determine whether or not there was a significant difference between students in the
experimental class who received treatment in the form of implementing a case-based learning model with
students in the control class who applied conventional learning on vibration and wave material. The test
used in this hypothesis test is the Paired sample t-test which aims to determine the difference in students'
cognitive learning outcomes between students in the experimental class and the control class on vibration
and wave material. Furthermore, a hypothesis test was conducted using the Independent sample t-test to
see the increase in cognitive learning outcomes based on post-test scores between the experimental class
and the control class.

The Paired sample t-test was conducted to test both hypotheses with the help of IBM SPSS 22. The

detailed results of the Paired sample t-test can be seen in Table 7.

Table 7. Hypothesis test results (t-test)

N t Sig.(2-tailed)

Pre-test experiment
Pair 1 class & post-test 32 -39,730 0,000
experiment class
Pre-test control class &

Pair 2 post-test control class 32 -20,568 0,000

In Table 7, it can be seen that the significance value (Sig.2-tailed) < 0.05 for both the pre-test and post-
test results of the experimental class and the control class. Thus, it can be concluded that there is a
significant difference in the average cognitive learning outcomes of students between the pre-test and post-
test both in the experimental class that applies the case-based learning model and in the control class that
applies the conventional learning model on the vibration and wave material.

3. Discussion of Research Results
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In this study, the researcher acted as an educator who directly taught both classes. The guidelines
and learning steps in the experimental and control classes are stated in the ATP and the teaching module
that has been developed by the researcher. In the experimental class, learning uses a case-based learning
model and the control class applies conventional learning as implemented by the science teachers at the
school. After carrying out the learning process, both classes were given cognitive ability test questions in
the form of 20 multiple-choice post-test questions.

Comparison of the average pre-test scores for each aspect of the cognitive ability indicators of the
experimental class and the control class can be seen in Figure 1.
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Figure 1 Comparison of the average pre-test scores for each aspect of the cognitive ability
indicators of the experimental class and the control class.

Based on Figure 1, it shows that the average pre-test score of the experimental class is superior in
the aspects of remembering (C1), applying (C3), and evaluating (C5). Meanwhile, the control class is
superior in the aspects of understanding (C2) and analyzing (C4). The comparison of the average post-test
scores on each aspect of the cognitive ability indicators of the experimental class and the control class can
be seen in Figure 2.
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Figure 2 Comparison of the average post-test scores for each aspect of the cognitive ability
indicators of the experimental class and the control class.

Based on Figure 4.2, it shows that overall the average post-test score of the experimental class is
higher than the control class in every aspect of cognitive ability. The experimental class and the control
class both experienced a significant increase from their pre-test scores, but the post-test score of the
experimental class was higher than the control class. Further explanation regarding cognitive abilities,
namely remembering, understanding, applying, analyzing, and evaluating will be explained as follows:

1. Remembering

The remembering aspect (C1) is the ability of students to remember knowledge from a memory by
taking definitions, facts or lists, or reciting previously learned knowledge (Listiani, 2022:399). The ability to
remember students in the control class was slightly lower than the ability to remember students in the
experimental class. The experimental class had a higher average due to the first phase in the case-based
learning model, namely presenting cases. In the case presentation phase, the delivery of cases by students

18



Journal of Sciences Learning Process and Instructional Research Agust 2025, Volume 3 No. 2, 13-20
(JoSLEPI)

guided by the teacher will encourage students to be able to convey an explanation of the case faced in a
simple way as a way out of the problem. Students who are able to explain information simply with their

own understanding will find it easier to remember the information.

2. Understanding (C2)

The understanding aspect (C2) is the ability of students to build meaning from various types of
functions, both oral and written (Listiani, 2022:399). The experimental class has a higher average compared
to the control class in the understanding aspect. The experimental class has a higher average because of the
second phase in the case-based learning model, namely analyzing cases. In this phase, students analyze the
cases faced with the study group where students can indirectly increase their knowledge through the cases
they will face by encouraging students to get used to analyzing the right information. In analyzing cases,
students will learn to understand important information so as to encourage students to build their
knowledge independently and foster the ability to remember with long-term memory.

1. Applying (C3)

The application aspect (C3) is the student's ability to use procedures that refer to the material studied
and used in products such as models, presentations, interviews, or simulations (Listiani, 2022:399). The
experimental class has a higher average because of the third phase in the case-based learning model, namely
finding information, data, and literature. In the third phase, students look for information, data, and
literature to solve the cases they will face by considering the assumptions that lead students to find the right
assumptions based on the sources obtained to solve the case. In finding information, students can conduct
experiments to help solve the problems faced, as well as read various literature to strengthen the
information that has been obtained through the experiments carried out.

4. Analyze (C4)

The analysis aspect (C4) is the student's ability to break down material or concepts into several parts by
determining how the parts are interconnected or how the parts relate to the overall structure or purpose
(Listiani, 2022:399). The experimental class had a higher average compared to the control class because of
the fourth phase in the case-based learning model, namely solving cases. In this phase, students in the
process get questions that lead to solving cases by the teacher which has a good impact on students in
determining solutions related to the problems being faced. Students will analyze solutions or actions that
can be a way out of the problems being faced. The fourth phase which is continuously given during the
learning process can hone students' ability to break down material and be able to connect theory with its
application in everyday life, thus students will become more skilled in analyzing an event or problem being
faced.

5. Evaluating (C5)

The evaluating aspect (C5) is the student's ability to make judgments based on criteria and standards
through checking and criticism (Listiani, 2022:399). The experimental class has a higher average compared
to the control class because of the fifth and sixth phases in the case-based learning model, namely drawing
conclusions and presentations and improvements. Inferring or concluding is the student's ability to draw a
logical and acceptable conclusion. In this phase, students will conclude the results of solving the cases they
have completed with the help of direction from the teacher.

4  Conclusion

Based on the results of the research that has been conducted at SMPN 7 Pekanbaru by applying the

case based learning model to the vibration and wave material, the following conclusions can be drawn:

1. The application of the case based learning model in the experimental class has a higher average
cognitive ability than the control class that applies conventional learning. It is proven by the average
cognitive ability based on the pre-test post-test, the experimental class is in the high category and
the control class is in the medium category.
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2. 'There is a significant difference in students' cognitive abilities between the experimental class that
applies the case based learning model and the control class that applies conventional learning to
the vibration and wave material.

Thus, it can be concluded that there is a significant influence of the application of the Case Based

Learning model on the vibration and wave material on the cognitive learning outcomes of class VIII
students of SMPN 7 Pekanbaru.
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