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Abstract: The study aims to analyze the critical thinking skills of students using the case-based method in teaching-
learning activities. The subject that was held was laboratory engineering and management.Thisstudy is motivated 
by the various problems in the laboratory that were conducted with the teaching-learning material in this course and 
also related to the student's critical thinkingability to solve the problems in the chemistry laboratory at Manado 
State University. The subjects were chemistry education study program 5th-semester that consisted of 6 students. 
The research design was descriptive qualitative. The procedures were: (1) The teacher gave the explanation in 
accordance learning outcomes of this course; (2) The teacher asked students to observe the chemistry laboratory 
(case study); (3) The students made paper and presented the paper in class followed by a discussion with question-
answer; last (4) The teacher gave critical thinking skill test.Based on the test result, the critical thinking skills 
students classified as high and the value is about 84.5%. The values for each indicator of critical thinking skills are 
as follows: (1) interpretation of 96.67%; (2) analysis of 66.67%; (3) evaluation of 93.33%; and (4) inference of 
81.33%.Various methods must be taken to improve students' critical thinking skills such as providing varied cases 
for students and asking students to solve these cases. 

Keywords: critical thinking skills, case-based method, laboratory engineering and management, descriptive 
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INTRODUCTION 
Based on the Decree of the Minister of 

National Education of the Republic of Indonesia No. 
232/U/2000, there has been a fundamental change in 
the higher education curriculum 2020. The change 
lies in the learning process, which was originally 
teacher-centered, now becomes student-centered [1]. 
Since 2020, the Ministry of Education and Culture 
has begun implementing the independent learning 
curriculum. The independent learning curriculum is 
applied from basic education to higher education. 
The demands of this curriculum are the 
implementation of IT in the teaching and learning 
process, making the learning process easier. Apart 
from that, the help of IT in learning, makes students 
more actively involved in learning activities and 
students can gain learning outside of school activities 
as well [2]. The implications of these changes 
include teaching and learning activities. It is known 
as an independent campus. The learning methods 
applied in this curriculum include discussions, 
simulations, case studies, cooperative learning, 
project-based learning, and problem-based learning. 
The aim is that learning outcomes can be achieved 
[3]. 

In the 21st century, important skills that 
students must have arecommunication skills, 
collaboration, critical thinking, and so on. All of 
these skills are adaptations of the curriculum [4]. The 
curriculum is a set of plans that serve as a reference 
for learning and contains guidelines for achieving 

learning objectives [5]. These skills are considered a 
reference for student success so they must be realized 
in teaching and learning activities. Learning 
approaches that can be applied to make this happen 
include the inquiry approach. This approach focuses 
on developing students' scientific attitudes and 
abilities. 

Critical thinking is one of the high-level skills 
needed to develop 21st-century skills, so every 
individual needs these skills to be successful in 
solving problems. Students who have critical 
thinking skills can complete lecture assignments well 
and have solutions to the problems they have. The 
ability to think critically makes learning more 
meaningful, so that it can build the quality of 
thinking and produce better learning that has an 
impact on everyday life [6]. 

Educationis the process of improving the 
quality of students. The way is by teaching-learning 
processes. The other goals of education are to make 
students have good character, cognitive, affective, 
psychomotor skills, etc [7]. Educations involve 
teachers, students, and teaching learning media. 
Responding to the new curriculum, students are 
required to have critical thinking skills called High 
Order Thinking Skills (HOTS). Especially at the 
higher education level. In higher education, students 
are also required to think at a higher level and think 
critically because these stages of thinking can be 
applied in everyday life [8]. 
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However, efforts to change towards 21st-
century skills are not easy. It takes effort and 
appropriate strategies to achieve the expected skills. 
Currently, education problems in Indonesia are still 
very complex. One of them is that there are still 
many students who do not have the 4C skills which 
is a 21st-century learning framework. Students are 
considered not to have the ability to think critically 
and solve problems in learning or the real world, 
communication skills are still lacking, they are still 
embarrassed to express opinions, and collaborative 
abilities and student creativity are still lacking in 
learning [9]. 

Teachers are required to be more creative and 
innovative. Teachers must be successful in 
transferring knowledge and can also be agents of 
enlightenment. Currently, the learning process that is 
still being practiced is the lecture method. Students in 
lectures are only asked to listen to lecture material, 
then take notes, and understand the lecture material. 
The source of knowledge is only centered on 
lecturers [10]. However, the reality in the field that 
occurs in schools, currently the learning methods that 
are still used are conventional methods. Learning is 
carried out by memorizing the teaching materials 
provided and the teacher is the center of learning. 
The function and role of teachers have become very 
dominant. Students are only asked to listen, listen, 
and note down the teacher's explanation. The 
student's role is very passive. Teachers also become 
less creative because there is no variety of learning 
methods. This results in students' potential not being 
able to develop optimally [11]. So this results in 
several fundamental problems experienced by 
students, including limited learning services 
provided, lack of understanding of the use of learning 
applications, and internet problems. As a result, 
students experience learning loss, academic stress, 
procrastination, learning boredom and decreased 
learning achievement. These problems do not only 
occur in primary education but also at the higher 
education level. To overcome these problems, the 
Ministry of Education and Culture has established 
regulations for implementing project-based learning 
and case-based learning methods in university 
courses [12]. 

Teachers or lecturers must continue to strive 
for strategies so that 21st-century learning goals can 
be achieved effectively and efficiently. Aspects to be 
considered in fulfilling this goal include student 
activity during learning, student responses to the 
learning carried out, and student mastery of concepts 
after learning. The effectiveness of learning is not 
only measured by learning outcomes but also seen by 
the process and means of supporting learning [13]. 
Related to this, lecturers can apply the case-based 
learning model in the classroom learning process. 
Case-based method learning criteria is a learning 
method determined by the Ministry of Education and 
Culture based on the IKU Guidebook [14]. The 
content of this learning method is that students play a 

role in solving cases that have been prepared by the 
lecturer, then carry out case analysis, and finally 
provide a solution to the case. The role of the lecturer 
is as a facilitator. With this method, it is hoped that 
students' communication and critical thinking can be 
trained and developed [15]. 

The definition of the CBL learning method is 
a learning method that requires students to participate 
actively in solving real problems according to the 
experience and discipline being studied. Lecturers act 
as mediators and facilitators for knowledge sources. 
Finally, students' final competencies are obtained 
through skills, abilities, knowledge, and personal 
attributes in the form of personality, honesty, ability 
to work in a team, and ability to interact with other 
people. CBL requires students to play a role and 
actively participate in the learning process. CBL is 
constructivism-based learning so that students can 
participate actively and form their knowledge. 
Textbook modules or reference books used in 
learning have not been able to measure and develop 
students' analytical, problem-solving, critical 
thinking, and evaluation abilities. Applying the CBL 
learning model in the classroom, allows students to 
analyze and provide solutions to a problem, connect 
various learning sources to solve a problem, and train 
students' communication and collaboration skills. 
CBL can overcome problems regarding student 
activity and learning outcomes. This method can 
encourage analytical skills, critical thinking, creative 
thinking, practical skills, communication skills, and 
social and reflexive skills. CBL is used to encourage 
student activity and cooperation. With this method, 
the level of thinking based on Bloom's Taxonomy 
can also be achieved [16]. In case-based learning 
(CBL) in the Laboratory Engineering and 
Management course carried out in the Chemistry 
Education Study Program Semester 5, Manado State 
University, the cases discussed were about 
fundamental problems in the chemistry laboratory at 
Manado State University.Laboratory Engineering 
and Management (Teklab) is a course that teaches 
about laboratory management starting from arranging 
laboratory rooms to disposing of laboratory waste. 
The benefit of Teklab is that students can manage the 
laboratory well and follow ISO laboratory standards. 

The Laboratory Engineering and Management 
(Teklab) course is very suitable for the case-solving 
method (CBL). This course requires students to 
complete cases related to chemistry laboratories and 
follow good chemistry laboratory management. 
These cases include laboratory arrangement, storage 
of equipment and chemicals, as well as disposal and 
processing of chemical waste. The lecturer directs 
students to observe problems that occur in the 
laboratory. Through the CBL method, Teklab 
becomes very important which supports case solving 
with sharper analysis and clear solutions and 
recommendations. Therefore, the use of the CBL 
method is expected to reduce the gap between theory 
and practice. Apart from that, it can provide a 
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complex and contextual learning experience so that 
in case method learning, for example looking for 
case articles to help students relate phenomena that 
occur and will be discussed in discussion activities 
based on the results of student observations and 
perspectives so that students not only memorize the 
content but can also know, as well as understanding 
the meaning of the connection between the material 
taught and real-worldsituations [17]. 

RESEARCH METHOD 
The approach in this research is descriptive 

qualitative. Qualitative research explores and 
understands the meaning ofsome individuals or 
groups of behavior, concepts or phenomena, social 
problems, etc. CBL is built using the discussion 
method by presenting real-world example cases. 
Apart from that, one way to measure the ability to 

think creatively is by using HOTS-based questions 
[18]. 

This research was conducted with a sample of 
6 students from the 5th-semester chemistry education 
study program at Manado State University. The 
subjects where the CBL method is applied are 
Laboratory Engineering and Management. As for 
data collection techniques using critical thinking 
questions, the results of case studies are in the form 
of papers and presentations, and discussions. 

The procedures in this research process begin 
with preparing a research plan, determining the 
research sample, compiling research instruments, 
carrying out tests on samples to collect data, and 
finally analyzing the research data. 

Several indicators influencing critical thinking 
skills when solving problems include interpretation, 
analysis, evaluation, and inference. The essential 
thinking criteria data is listed in Table 1 below: 

Table 1. Critical thinking ability criteria [19] 
Criteria Percentage 

High 76-100% 
Moderate 60-75% 

Low 0-59% 

The data analysis stage of the research results 
was carried out by calculating the percentage value 
of each student's answer. The students' answers were 
obtained from the HOTS question instrument which 
had previously been prepared by the lecturer. Next, 
the lecturer concluded the results of the student's 
critical thinking skills. 

RESULTS AND DISCUSSION 
This research aims to analyze students' critical 

thinking abilities by applying the case-based method 
learning model to Laboratory Engineering and 
Management courses. Critical thinking ability is a 
logical thinking process in the decision-making 
process. In the realm of cognitive abilities, critical 
thinking is very essential [20]. 

The research process begins with preparing 
materials and cases tailored to learning outcomes. 
The lecturer provides an initial explanation to shape 
the direction of students' thinking to make it easier to 

analyze the case. The case provided is following 
good chemistry laboratory managementstarting from 
laboratory arrangement, ventilation, sanitation, 
equipment storage, material storage, and fire 
extinguishers, to waste disposal and processing. 
Students are asked to analyze and provide solutions 
to existing problems. Next, the results of the case 
study are written in paper form and presented 
accompanied by discussion. Students' critical 
thinking abilities are then analyzed using a high-
order thinking skill question instrument and a 
percentage is given for each answer. These results 
are then concluded based on the critical thinking 
table. For research supporting data, the results of 
papers, presentations and discussions are used. 

The research data is presented in table form 
which describes the results of students' critical 
thinking abilities using the CBL method. The 
following are the results of students' critical thinking 
ability tests: 

Table 2. Table of critical thinking ability results 
Indicator Number of students Average percentage value 

Interpretation 6 96.67% 
Analysis 6 66.67% 
Evaluation 6 93.33% 
Inference 6 81.33% 
Average percentage of critical 
thinking abilities 

84.5% 
 

Test result data on 6 chemistry education 
students shows that the critical thinking skills of 5th-
semester chemistry education students are relatively 
high. The values for each indicator are as follows: (1) 
interpretation of 96.67%; (2) analysis of 66.67%; (3) 
evaluation of 93.33%; and (4) inference of 81.33%. 
The average value of critical thinking skills is 84.5%. 

The results of the critical thinking ability test 
are supported by several other test instruments, 
namely case study papers, presentations, and 
question-and-answer discussions. The most 
prominent point of student critical thinking is the 
interpretation section. The interpretation section is 
the initial part of the critical thinking process. 



Jurnal Inovasi Pendidikan dan Sains        
Vol. 5 No.2, Agustus 2024: 54-58 ISSN 2721-9119 (Online) 

57 

Students tend to find it easier to face questions about 
interpreting a concept. Meanwhile, students still have 
a little difficulty with analytical skills, especially 
when it comes to cases that arise suddenly or new 
cases. Students tend to take longer in the ability to 
correlate information given or obtained, the ability to 
solve problems, and connect concepts to solve new 
problems. In this case, students need more 
preparation before solving the case. 

Various methods must be taken to improve 
students' critical thinking skills. The way to improve 
it is to provide varied cases. Next, students are 
trained to solve these cases. Exercise is carried out 
gradually and continuously. Deepening of knowledge 
and concepts is also needed through learning 
materials obtained in lectures or from other reference 
materials such as articles, reference books, modules, 
etc. 

CONCLUSION 
The implementation of the Case-Based Method 

in Laboratory Engineering and Management courses 
for 5th-semester students of the chemistry education 
study program at Manado State University can be 
used to analyze students' critical thinking skills. 
Determining critical thinking skills using the High 
Order Thinking Skill (HOTS) question instrument 
and the results obtained were that the critical thinking 
ability of chemistry education students was 84.5%, 
considered high. 

Apart from that, data was also obtained with 
supporting instruments in case study papers, and 
presentation results and ended with a discussion. 
From these results it is concluded that students' 
difficulties in critical thinking lie in their analysis 
abilities. On average, students still have difficulty in 
correlating information given or obtained, ability to 
solve problems, and connecting with concepts to 
solve problems. 

REFERENCES  
[1] Direktorat Jenderal Pendidikan Tinggi. (2020). 

Panduan Penyusunan Kurikulum Pendidikan 
Tinggi. Indonesia: Kementerian Pendidikan dan 
Kebudayaan. 

[2] Andayani, D.D, Adiba, F, Kaswar, A.B., 
Dirawan, G.D., Ridwansyah, & Ramadhany, 
R.E. (2023). Peningkatan Keterampilan Guru 
Dalam Pembuatan Media PembelajaranBerbasis 
Teknologi Informasi dan Komunikasi. Vokatek, 
1(2), 106-111. 
https://journal.diginus.id/index.php/VOKATEK
/index 

[3] Mardiyanti, E. (2022). Desain Pembelajaran 
Student Creative Case Methode (SCCM) dan 
Based Project pada Mata Kuliah Statistik dan 
Data Sains.Educatif: Journal of Education 
Research, 4(4), 160-
167.http://pub.mykreatif.com/index.php/educati
f 

[4] Taufiqurrahman& Junaidi. (2021). 
Pembelajaran Berbasis Proyek (Project-Based 
Learning) Untuk Mengembangkan 
Keterampilan Abad 21. Incare International 
Journal of Educational Resources, 2(2), 225-
241. 
https://ejournal.ijshs.org/index.php/incare/index 

[5] Usman, Lestari, I.D., Rahmah, R.A., 
Handayani, P., Yuliasari, A., Lukmansyah, U., 
Aliyah, H.S., Hartati, T., & Widiya, 
Y.(2022).Proses Pembelajaran Biologi Dalam 
Pelaksanaan Kurikulum Merdeka Di SMAN 7 
Tangerang. Jurnal Inovasi Pendidikan  dan 
Sains, 3(2), 56-60. 
https://ejournal.unwmataram.ac.id/index.php/JI
PS/index 

[6] T. Sri Hartati Wulandari, M. Shohibul Ihsan, F. 
Yudha Pratama, and S. Cacik. (2023) The 
Effectiveness Of Discovery Learning Model To 
Improve Student’s Critical Thinking On Human 
Respiratory System. Jurnal Inovasi Pendidikan 
dan Sains,4(3), 177-
182.https://ejournal.unwmataram.ac.id/index.ph
p/JIPS/index 

[7] Andari,M. (2023).Enhancing Critical Thinking 
Skills Through Project-Based Learning Image-
Assisted In Elementary School. WALADA 
Journal of Primary Education, 2(1), 1-13. 
https://ccg-edu.org/index.php/wjpe 

[8] Fajarini, I. (2022). Penerapan Model 
Pembelajaran Berbasis Project Based Learning 
Upaya Meningkatkan Higher Order Thinking 
Skills Mahasiswa Dalam Mata Kuliah 
Penulisan Kreatif.Jurnal Samudra Bahasa, 5(2), 
1-11. https://ejurnalunsam.id/index.php/JSB 

[9] Salsabila, S.R.& Nofrion. (2023).Pengaruh 
Penerapan Model Case Based Learning (CBL) 
Berbantuan Canva terhadap Hasil Belajar 
Geografi Siswa di SMA S Adabiah 
Padang.Jurnal Pendidikan Tambusai, 7(3), 
22163-22169. https://jptam.org/index.php/jptam 

[10] Angela, A., Tjun, L.T., Indrawan, S., & 
Krismawan, R. (2017). Penerapan Metode 
Pembelajaran Kooperatif Berbasis Kasus 
Terhadap Efektivitas Pembelajaran Mahasiswa 
Akuntansi Universitas Kristen Maranatha. 
Jurnal Akuntansi Maranatha, 9(2), 104-
113.http://journal.maranatha.edu 

[11] Alfisah. (2023).Efektivitas Penerapan Metode 
Pembelajaran Berbasis Portofolio Dalam 
Meningkatkan Hasil Belajar Peserta Didik Mata 
Pelajaran Ekonomi Kelas X Di MAN 1 Hulu 
Sungai Utara Kabupaten Hulu Sungai Utara. 
Jurnal Inovasi Pendidikan IPS, 3(3), 109-117. 
https://doi.org/10.51878/social.v3i3.2571 

[12] Syam,S. (2022).Penerapan Case Method Dalam 
Meningkatkan Hasil Belajar Mahasiswa. Jurnal 
Ilmiah Mandala Education (JIME), 8(2), 2442-
9511.doi: 10.36312/jime.v8i2.3127/http. 

[13] Ibrahim.(2023). Pengaruh Penerapan Metode 
Studi Kasus Dalam Efektifita Pembelajaran. 



Jurnal Inovasi Pendidikan dan Sains        
Vol. 5 No.2, Agustus 2024: 54-58 ISSN 2721-9119 (Online) 

58 

SOCIAL: Jurnal Inovasi Pendidikan IPS, 3(1), 
1-10. https://jurnalp4i.com/index.php/social 

[14] Direktorat Jenderal Pendidikan Tinggi. (2021). 
Buku Panduan Indikator Kinerja Utama 
Perguruan Tinggi Negeri. Indonesia: 
Kementerian Pendidikan dan Kebudayaan. 

[15] Ririen, D., &Irawati.(2023). Implementasi 
Pembelajaran Berbasis Case Method Dalam 
Meningkatkan Kemampuan Berkomunikasi 
Dan Critical Thinking Mahasiswa. Jurnal 
Dedikasi Pendidikan, 7(1), 23-38. 
http://jurnal.abulyatama.ac.id/dedikasi 

[16] Citrawathi, D.M., & Adnyana, P.B. (2023). 
Case-Based Learning on Concept Mastery and 
Students’ Thinking Ability in the Field of 
Nutrition and Health,” Jurnal Pedagogi dan 
Pembelajaran, 6(1), 17-24. doi: 
10.23887/jp2.v6i1.59643 

[17] Hodijah, S, Hastuti, D, & Zevaya, F. (2022). 
Implementasi model case method dalam 
meningkatkan inovasi pembelajaran mahasiswa 
dan kemampuan berpikir kritis pada mata 
kuliah teknik perdagangan Internasional. Jurnal 
Paradigma Ekonomika, 17(2), 477-484. 
https://doi.org/10.22437/jpe.v17i2.20895 

[18] Utami, A.R.P., Jannah,M.,&Wathi, A.F.D. 
(2023). Analisis Berpikir Kritis Mahasiswa 
Mata Kuliah Kimia Dasar Materi Ikatan Kimia. 
Oxygenius Journal of Chemistry Education, 
5(2), 127-131.doi: 10.37033/ojce.v5i2.608. 

[19] Rohiat,S., Amir,H.,& Yunita,S. (2018). Analisis 
Kemampuan Berpikir Kritis Mata pelajaran 
Kimia pada Siswa Kelas XI IPA SMAN 1 
Kepahiang. Alotrop: Jurnal Pendidikan Ilmu 
Kimia,2(1), 33-
38.https://ejournal.unib.ac.id/alotropjurnal/articl
e/view/4628 

[20] Priyadi,R. Mustajab,A. Tatsar,M. Z., & 
Kusairi,S. (2018). Analisis Kemampuan 
Berpikir Kritis Siswa SMA Kelas X MIPA 
dalam Pembelajaran Fisika. Jurnal Pendidikan 
Fisika Tadulako Online, 6(1). 
http://jurnal.untad.ac.id/jurnal/index.php/EPFT/
article/viewFile/10020/9316 


