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Abstract: Learning in class found that lecturers did not give students the opportunity to think
creatively in solving math problems. Learning is still centered on the teacher so that
communication is still one-way resulting in teacher dominance. The research objective resulted
in the implementation of the case method in mathematics learning to improve the creative
thinking skills of D4 Electronics Engineering students in solving mathematical problems. This
type of research is experimental by using data collection documentation, questionnaires,
observations and tests. The research was conducted in class 1B in the even semester of the
2022/2023 academic year with a total of 24 students discussing the Linear Equation System
material. Data analysis used normality test, homogeneity test, completeness test, comparative
test, and n-gain test. The results showed that the results of the validation of the research
instrument were 4.11 in the good category. Individual completeness tests meet the minimum
completeness criteria, students' creative thinking skills in case method group are higher (81.56)
than expository learning (70.05). N-gain score for creative thinking test of 0.363 which is in the
medium category.

Keywords: case method, system of linear equations, creative thinking ability.

Abstrak: Pembelajaran di kelas ditemukan bahwa dosen kurang memberikan kesempatan
kepada mahasiswa untuk berfikir kreatif dalam memecahkan soal matematika. Pembelajaran
masih berpusat pada pengajar (Teacher Center) sehingga komunikasi masih satu arah
mengakibatkan dominasi pengajar. Tujuan penelitian menghasilkan implementasi metode kasus
dalam pembelajaran matematika untuk meningkatkan kemampuan berfikir kreatif mahasiswa
D4 Teknik Elektronika dalam memecahkan masalah matematika. Jenis penelitian eksperimen
dengan menggunakan pengumpulan data dokumentasi, angket, observasi dan tes. Penelitian
dilakukan di kelas 1B semester genap Tahun Akademik 2022/2023 sejumlah 24 mahasiswa
bahasan materi Sistem Persamaan Linear. Analisis data menggunakan Uji Normalitas,
Homogenitas, Uji Ketuntasan, Uji Banding, dan Uji N Gain. Hasil penelitian menunjukkan
bahwa hasil validasi perangkat instrument penelitian skor 4,11 dengan kategori baik. Uji
ketuntasan Individu sudah memenuhi kriteria ketuntasan minimal (66), kemampuan berfikir
kreatif mahasiswa pada metode kasus dalam pembelajaran matematika (81,56) lebih tinggi dari
pembelajaran ekspositori (70,05), adanya peningkatan kemampuan berfikir kreatif mahasiswa
dengan dilakukan uji N-Gain sebesar 0,363 dengan kategori sedang.

Kata kunci: metode kasus, sistem persamaan linear, kemampuan berfikir kreatif.

= INTRODUCTION

Within six years SN-Dikti has undergone three changes, namely from
Permenristekdikti No. 49 of 2014 changed to Permenristekdikti No. 44 of 2015, and
finally changed to Permendikbud No. 3 of 2020 in line with the Ministry of Education
and Culture's policy on Freedom to Study-Campus Merdeka (MBKM). In order to
prepare students to face social, cultural, world of work changes and rapid technological
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advances, student competencies must be prepared to be more dependent on the needs of
the times. The Malang State Polytechnic Electronics Engineering Study Program
(Polinema) is a vocational college that emphasizes the contribution aspect of all
academics' role in society. Polinema graduates are required to be ready to compete with
graduates from other tertiary institutions, so that knowledge and skills development
includes soft and hard. Even though it has been written in the form of guidelines, the
implementation of learning tends to be centered on hard skills by ignoring
improvements in student soft skills including evaluating Creativity, Collaboration,
Communication, and Critical Thinking, so that this is an indicator of low alumni work
uptake (Andayani et al., 2022). Thinking skills in the field of education are being able to
think creatively in solving problems so that they can produce complex solutions or
products (luthfiyah Nurlaela; Euis Ismayati, 2015). Higher Education is required to be
able to design and implement innovative learning processes so that students can achieve
learning outcomes covering aspects of attitude, knowledge, and skills optimally and
always relevant. Government support in seeking to expand innovative technology and
expand internet reach (Hoq, 2020). Learning mathematics needs to require the selection
of the right technology so that learning runs effectively (Mulenga & Marbéan, 2020).
Seeing this, the Mathematics Semester Learning Design (RPS) is designed with an
alternative using the casemethod.

In preparing students to face the demands of the 4.0 era which continues to
develop dynamically (Gebze et al., 2020). Education and humans are two things that
cannot be separated, because education can be used as a measuring tool to determine a
person's quality. Mathematics is a field of study that has an important role at every level
of education starting from elementary school, middle school to tertiary institutions (Adi
Candra Kusuma, 2020). Over time, every human being is faced with problems for
improvement and self-improvement. Problems that arise are solved by various solutions
taken through thought processes. This requires humans to think creatively in finding the
right solution (Uloli et al., 2016). In developing ideas that are not routine then produce
new ideas that have a broad outlook. Doing creative thinking needs to be supported by
knowledge possessed by developing good knowledge (Febrianti et al., 2016). The role
of mathematics in education is very important, but the fact is that mathematics is
considered a difficult subject for students, which results in low student achievement
(Mustofa et al., 2020).

The development of Covid 19 has recently begun to decline, so institutional
policies follow the rules of the Ministry of Education and Culture, so odd semester
lectures for the 2022/2023 academic year are allowed offline with strict rules for
maintaining health protocols. The impact of the pandemic has forced educators to learn
technology to produce quality learning (Cortez, 2020). Basically, online learning apart
from having an impact on students, also involves the psychology of educators in
presenting learning (Hasan, 2023). Students are starting to adapt again, learning which
is usually online using several tools such as zoom, googlemeet, classroom, and others.
There are still many educators who are not familiar with social media or matters related
to technological developments (Vlasenko et al., 2020). Learning in online classes found
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that lecturers use the lecture learning method where this learning focuses in one
direction on the lecturer (teacher center). Lecturer domination in learning causes
students not to be given the opportunity to think in solving the problems given, so that
the learning outcomes obtained are not maximized. Learning strategies must change to
learner-centered learning (Tholibon et al., 2022). There needs to be a learning approach
in which students are trained to solve mathematical problems in stages. Mathematics
learning will be meaningful if students can be directed to solve contextual problems.
Students need to be trained in contextual solving in which there is an abstraction
process, meaning the process of solving a concrete problem to an abstract problem such
as mathematical modeling, then the mathematical modeling solution is returned to the
concrete problem. Students' creative abilities cannot be created just like that in solving
problems, there needs to be guidance from the lecturer so that flexibility, originality and
detailing are created. Each individual's style in solving problems encourages these
individuals to think creatively and innovatively (Kim et al., 2018). This is of course a
challenge for lecturers to prepare learning instruments that are creative, innovative and
contextual. To support the improvement of students' creative abilities, lecturers need to
choose the right learning, as an alternative to using the Case Method.

Case Method is learning that focuses on students by using constitutive topics as
cases that must be solved (Safitri & Purbaningrum, 2020). This method pays attention to
students' interests and talents to provide students with the breadth to be able to analyze
from various points of view (Vahlepi & Tersta, 2021). Case Method is participatory
learning and promotes discussion so that it can train to analyze problems, think
critically, train to accept the views of others (Taufiq et al., 2022). The development of
critical thinking encourages students to be able to think creatively in solving problems,
it is necessary to provide contextual cases in learning which are then approached by
choosing the right syntax in learning (Harahap & Yusra, 2022). From this, this research
is to obtain the Case Method in learning mathematics to improve the creative thinking
skills of D3 Electronics Engineering students.

- METHOD
Participant

Research subjects in class 1B students of the DIV Electronics Engineering Study
Program, State Polytechnic of Malang, were 24 students in odd semesters of the
2022/2023 Academic Year. The population consisted of 7 classes with a total of 162
students in semester 1 of the 2022/2023 academic year DIV of the Malang State
Polytechnic Electronics Engineering Study Program. The class sample was taken by
random sampling by paying attention to the school exam scores obtained and then
determining the experimental class using class 1B and the control class for class 1A
consisting of 23 students. This type of research used quantitative research.

Research Design and Procedure

Research takes about 3-4 months starting from the initial stage to the end. The
stages of research carried out include a) data collection, b) preparation of research
instruments, c) validation of research instruments, d) implementation of research, e)
analysis of research results and f) conclusions. Stages of data collection using the results
of observations and interviews. Observations were made to photograph the state of
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learning in class, find out the character of students, then continued with interviews with
students and fellow teachers. The information obtained is used as notes to design
research instruments that are in accordance with the conditions that occur which are
used as a solution in increasing students' creative thinking abilities. Questionnaires are
made for the assessment rubric of the research instrument which will be filled in by the
validator. The stages of the research implementation were carried out in 4 meetings
where 3 meetings were given material then at the end of the meeting an evaluation was
carried out. The learning method is carried out at each meeting with the following
picture scheme.

Experiment |:> Case Method |:> Creative thinking ability
Control |:> Expository |:> Creative thinking ability

Figure 1. Research design

Instrument

Development stages of research instruments conducted by looking into Lesson
Plan of Mathematics provided by the Department which is then developed according to
the research topic. The material discussed is the System of Linear Equations (SPL). The
research instruments include Student Worksheets which consist of Group and
Independent Worksheets, Teaching Modules, and Test questions. Validation of the
research instrument is intended to obtain research feasibility by taking into account the
validator's suggestions and input. The validator was carried out by 2 colleagues and 1
expert lecturer. Assessment of the instrument with a questionnaire using a Likert scale
(1-5), after the validator gave an assessment then obtained the average of each research
instrument. After validating the test questions, a question test is carried out to obtain
validity, reliability, differential power of the questions, and the level of difficulty of the
questions (Kusuma & M Junus, 2022). The criteria for the research instrument used
were to obtain a good predicate. The criteria are as follows (Behind, 2006).

Table 1. Research instrument criteria

Rating index Criteria
1.00 < IP £1.80 Bad
1.80<IP £2.60 Poor
2.60 <IP <340 Faid
340 <1IP £4.20 Good
420 <P £5.00 Excellent

Analysis
Data analysis was performed using SPSS with Cronbach alpha (Velazco et al.,
2021). Individual completeness tests pass the minimum completeness criteria (66), test
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the proportion of completeness on average 75% exceeding the minimum completeness
criteria, comparative tests to determine students' creative thinking abilities using the
expository case method, N-Gain tests to determine the movement or decline under study
(Kusuma & Afriliana, 2018). Testing individual completeness in achieving minimum
completeness criteria (66) Then continue testing to see who achieves minimum
completeness criteria of at least 75%. Tests to find out the increase in students' creative
thinking abilities were carried out by the N-gain test (Kusuma & Mujiono, 2019).
Indicators of students' creative thinking abilities in this study include fluent thinking
skills, flexible thinking skills, original thinking skills, and detailing skills (Rasnawati et
al., 2019). The analysis of the research results is described to obtain rough conclusions
on the research which are then followed up carefully on the research components that
influence and hinder the research objectives.

= RESULT AND DISSCUSSION

The data collection was compiled based on the results of observations in class,
then all forms of interactions or events were recorded: The results of the interviews
were then analyzed, which was then followed by data collection by interviews to obtain
clear information from students and teaching lecturers. The questions discussed are still
within the scope of learning such as teaching media, learning tools and learning
methods used by lecturers. The findings of the data collection results obtained are the
background to this research. Students in thinking to solve math problems the majority
have not reached the stage of creative thinking. Learning in lectures is still limited to
knowledge transfer, there is still a lack of interaction between students and lecturers.
Problem solving needs to be trained so that it will have an impact on students' creative
thinking in finding solutions (Eisner, 2021). The implementation of the research was
carried out in 4 meetings where 3 meetings provided material then at the end of the
meeting an evaluation was carried out. The details of the activities are as follows

Table 2. Research topics and expected competences

Meeting Topics Expected competences
1 Introduction to 1. Describe the general form of a system of linear
Linear  equation equations
system 2. Describe solutions to solving systems of linear
equations

3. Describe the method of solving a system of two-
variable linear equations

2 Gauss dan Gauss — 1. Explain the difference between row echelon and
Jordan Elimination reduced row echelon
2. Explain Gaussian elimination
3. Explain the Gauss — Jordan elimination
3 Homogenous 1. Explain Crammer's Rule
Liniar ~ Equation 2. Describe a homogeneous system of linear equations
System 3. Distinguish between trivial and non-trivial solutions

4 Pretest Capable to solve system equations of linear equations
correctly
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Learning tools that have been provided by the Department is limited to Lesson
Plan. From the existing devices, research instruments were constructed to support Case
Method learning strategy to improve students' creative thinking abilities such as the
development of lesson plan, students’ worksheets, learning modules, and test instrument
for creative thinking skills. Learning tools are validated using a five-points Likert scale
questionnaire for 3 colleagues in the field of Education, namely Nuril Hudha, M.Pd.,
Drs Mujiono, M.Pd, and Dr. Kristina, M.Pd. The validation result is presented in the
following table

Table 3. Validation results

Instrumen Score Criteria
Lesson plan 4.19 Good
Worksheet 4.02 Good
Learning Module 4.10 Good
Test instrument 4.15 Good
Average 4.11 Good

Try-out conducted in class IF, with the type of description questions. The
recapitulation of test results can be seen in the following table.

Table 4. Results of test items

Item Validity Reliability Difficulty index  Discrimination  Description

No. index
1 Valid Normal Good Used
2 Valid Easy Good Used
3 Valid High Normal Good Used
4 Not Valid Normal Good Not Used
5 Valid Difficult Good Not Used

From the results of the validation table above, each component of the research
instrument has obtained good criteria, meaning that the feasibility of the instrument can
be continued for research. There are several suggestions and input from the validator to
improve the research instrument before it is used, such as choosing clear, unambiguous
sentences, there is a need for instructions in an order so that students are not confused.

The implementation of learning consists of 3 material giving meetings and 1
evaluation meeting. At each student meeting at the beginning of learning it is necessary
to explain the learning objectives to be achieved so that students know what will be
learned. Students need to be given an overview of the problems that are encountered in
everyday life and then solved with the planned learning topics, so that students know
the meaning of studying mathematics. Case method is carried out in group discussions
with group LKMs. The material chosen is System of Linear Equations (SPL). This
discussion activity is intended to obtain various kinds of perspective information on a
given problem from all members in the group. This information students can sort out
which can be used as the development of creative thinking. Basically, students who
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think creatively are students who are not easily satisfied with their achievements, are not
used to accepting what is but always try to get the maximum, have a high sense of
curiosity, are not focused on one way of solving, and always want to train themselves
(Jazuli, 2009). In each study to train students are given student worksheets
independently completed at home. Students are given the freedom to explore ways of
solving it to obtain the easiest solution for them. The role of the lecturer in learning the
Case Method as a facilitator aims to help the difficulties and confusion faced by
students.

Details of the subject matter for the Linear Equation System are presented in table
2. The experimental class 1B consisted of 24 students and the control class 1A consisted
of 23 students tested simultaneously with the Normality test and Homogeneity Test. The
test results on the normality test using the Kolmogorov-Smirnov obtained sig = 0.200
exceeding 0.05 so that Ho is accepted, meaning that the student data in the experimental
class and the control class are normally distributed, representing the sample representing
the selected population. The results of the homogeneity test by looking at the
Independent Sample Test obtained a value of Sig = 0785 exceeding 0.05 so that HO was
accepted meaning that the experimental class was given the Case Method with the
control class which was given the expository learning treatment had the same variance.
Individual Completeness Testing with a = 0,05, n = 24, x=80,3, pn 0=66,5=7,52
obtained tcalc > ttable with HO rejected and H1 is accepted. This statistical analysis
showed that the average creative thinking ability test has exceeded the minimum
completeness criteria. Learning completeness in this study indicated by the average
creative thinking ability test using Case Method is higher than minimum completeness
criteria and 75% of students gets the score.

Table 5. N-gain test

Groups Initial Final N-gain
Control 62.0 72.25 0.269
Experiment 71.2 81.56 0.359

From the calculation results, the N-gain value is obtained at 0.359 in the medium
category, meaning that the ability of students in the experimental class on students'
creative thinking abilities has increased with the medium category.
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Figure 2. Results of students’ creative thinking ability before and after in the
experimental class

Indicators of students' creative thinking abilities in this study fluent thinking skills
can be seen from students' ability to put forward various ideas, flexible thinking skills
seen from students being able to provide different views/thoughts, original thinking
skills such as the ability to vary answers or give different responses from various
aspects, and detailing skills such as having the ability to detail in detail so that you can
find ideas that are not commonly found by others. From the results of the picture above
that there is an increase in each indicator of the ability to think creatively both from
thinking fluently, thinking flexibly, thinking original, and thinking in detail after getting
treated with the case method in learning mathematics. Critical thinking is a constructive
way to find the right solution, by evaluate all criteria to answer the problem (Ridwan et
al., 2021).

Learning the case method (Case Method) is the recommended learning in the
Merdeka Belajar Kampus Merdeka curriculum, where this learning is student-centered
by providing cases in everyday life or the field the student is engaged in. Learning
mathematics has routine and non-routine cases, students need to be trained to solve non-
routine cases so that they can stimulate creative thinking (Nasution et al., 2018). In case
method, students are given student worksheets, both group and individual worksheets.
Group worksheets are intended for discussion material to exchange information to get
the correct solution with assistance by the lecturer. The existence of assignments will
have a cognitive influence on students and their learning behavior (Hwang & Ham,
2021). Heterogeneous selected groups of students' cognitive level. meaningful and in-
depth learning can be obtained by studying in groups so as to train for independent
learning (Sari & Waulanda, 2019). Individual worksheets as homework that must be
completed personally to train students' creative thinking skills. The questions given on
the worksheet are open ended, meaning that students are given the freedom to solve the
problem in their own way. The book is made for self-study student assistants which
contains a summary of the material and exercises to practice problem solving (Kusuma,
Ardani, Trisnawati, & Huda, 2023). Having a book can improve students' thinking
skills, without a book as a study guide, learning difficulties occur if the lecturer is not
present at the lecture (Qurohman et al., 2023). Given that creative thinking needs to be
owned by students in solving problems. That not all problems can be solved with pre-
existing solutions (Rasnawati et al., 2019). The success of learning mathematics
obtained by each student is different because there are many factors that influence it
both internally and externally (Borba et al., 2016).

This research is in line with research (Andayani et al., 2022) with the results of the
study showing 87% of lecturers stated that Case Method more effective in increasing
student learning motivation. Research (Vahlepi & Tersta, 2021) shows that Case
Method learning is learning that can train high-level abilities by forming groups to
obtain active learning. Research (Noer, 2011) shows the average difference in
increasing students' creative thinking abilities in the control class and the experimental
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class. Research (Auliah et al., 2020) shows an increase in students' creative thinking
abilities of 0.55 with the N-gain test using an open ended. Research (Noer, 2011) shows
the average difference in increasing the ability to think creatively between students in
the experimental class using open ended and the control class. It can be concluded that
research on the application of the case method to learning mathematics can improve the
critical thinking skills of D4 electronics engineering students

= CONCLUSION

Lecturers have an important role in designing learning in their class in achieving
the desired learning objectives. A strategy is needed in teaching to increase student
participation in learning so as to create an active and fun atmosphere. This study
discusses Case Method learning to improve students' creative thinking skills in solving
mathematical problems. The experimental class is a class that is given the Case Method
learning treatment which can show student completeness exceeding the minimum
completeness criteria as much as 75%, the ability to think creatively is higher than the
control class, there is an increase in the ability to think creatively by 0.359 in the
medium category. from the indicator of the ability to think creatively students have a
little difficulty regarding detailing skills such as having the ability to detail in detail so
that they can find ideas that are not commonly found by others. It is hoped that future
research can be carried out qualitatively further research on the ability to think
creatively. This research can be used as an alternative for lecturers in developing
learning models or strategies in lectures.
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