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A B S T R A K 

Mahasiswa masih mengalami kesulitan dalam mengembangkan 
kemampuan kritis, sehingga mahasiswa masih mengalami kesulitan 
bekerja dalam kelompok, berkomunikasi, memecahkan masalah, dan 
membuat keputusan sebagai solusi yang tepat untuk suatu 
permasalahan. Tujuan penelitian ini untuk menganalisis ada tidaknya 
pengaruh model pembelajaran problem based learning (PBL) melalui 
pembelajaran IPA terhadap kemampuan berpikir kritis mahasiswa. 
Penelitian ini menggunakan desain quasi eksperimen dengan pretest-
posttest control design. Metode pengumpulan data menggunakan metode 
observasi dan dokumentasi dengan menggunakan instumen penelitian. 
Teknik analisis data yang digunakan adalah analisis deskriptif kuantitatif. 
Sampel penelitian ini berjumlah 25 mahasiswa. Berdasarkan pengujian 
hipotesis yang diperoleh yaitu melalui perhitungan uji-t dengan taraf 
signifikan (a) 0.05 dan dk = 25-2 = 23 didapatkan nilai thitung = 27,98. 
Dengan demikian dapat disimpulkan bahwa t-hitung > t-tabel atau 27,98 > 
2,069 maka H0 ditolak dan Ha diterima berarti hipotesis yang menyatakan 
metode problem-based learning memiliki pengaruh terhadap kemampuan 
berpikir kritis mahasiswa kelas 4H Universitas Ahmad Dahlan diterima 
kebenarannya. Disimpulkan bahwa bahwa metode problem-based 
learning memiliki pengaruh terhadap kemampuan berpikir kritis 
mahasiswa. 

A B S T R A C T 

Students still experience difficulties developing critical abilities, so students still experience difficulties 
working in groups, communicating, solving problems, and making decisions as the right solution to a 
problem. This study aimed to analyze whether the problem-based learning (PBL) learning model, 
through science learning, affected students' critical thinking skills. This study used a quasi-experimental 
design with a pretest-posttest control design. Methods of data collection using observation and 
documentation methods using research instruments. The data analysis technique used is quantitative 
descriptive analysis. The sample of this research is 25 students. Based on the hypothesis testing 
obtained through the t-test calculation with a significant level (a) 0.05 and dk = 25-2 = 23, the value of 
tcount = 27.98 is obtained. Thus, it can be concluded that t-count > t-table or 27.98 > 2.069, then H0 is 
rejected and Ha is accepted, meaning that the hypothesis stating that the problem-based learning 
method influences the critical thinking skills of class 4H students at Ahmad Dahlan University is accepted 
as true. It was concluded that the problem-based learning method influenced the critical thinking skills 
of class 4H students. 
 

 
1. INTRODUCTION 

Individual quality and potential need to be improved to adapt to current developments. One of the 
human resources that can compete in the era of digitalization is individuals who can solve problems 
scientifically. The quality of a country's human resources is a reflection of its progress (Munawwarah et al., 
2020; Zanthy, 2016). Universities have an important role in these skills. However, lectures often only focus 
more on the theoretical level. Critical thinking and problem-solving skills are also very necessary. Each 
individual's critical thinking ability depends on how often they practice developing this ability. Critical 
thinking skills are needed for students, especially elementary school teacher education students so that 
when they enter the world of work, they can overcome and resolve the problems they face (Anugraheni, 
2020; Luritawaty et al., 2022). Based on the results of observations made on students in classes F and H in 
the fourth semester of UAD Elementary School Teacher Education, it was found that students in classes F 
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and H in the fourth semester of UAD Elementary School Teacher Education still experienced difficulties in 
developing critical thinking skills during elementary science learning material courses. Students only follow 
theory and have yet to show development according to their potential and abilities. Apart from that, some 
students still need help with working in groups, communicating, solving problems, and deciding the right 
solution. 

Critical thinking skills, or the ability to think critically, are needed by everyone to respond to various 
problems in the realities of life. By thinking critically, people can regulate, adjust, or change their thinking 
patterns to decide on the right action. Critical thinking gives unmemorized answers (Halimah et al., 2023; 
Vieira et al., 2019). Critical thinking is the ability and tendency to make and assess conclusions based on 
evidence (Egok, 2016; Halpern, 2013). A person who thinks critically is skilled at reasoning and tends to 
believe and act according to his reasoning. Critical thinking includes reflective, productive, and evaluative 
thinking about an event to find a concept (Rahayu et al., 2019; Syafitri et al., 2021). A person has critical 
thinking if he can analyze and prove based on reasons that have been considered rationally, make 
generalizations from existing data, and assess the adequacy of arguments, data, and conclusions. "Critical 
thinking is the ability to conduct analysis, create and use criteria objectively, and systematically evaluate 
data" (Fristadi & Bharata, 2015; Kusumah, 2019;  et al., 2013).  

Elementary School Teacher Education students, as prospective teachers or elementary school 
educators, need to have critical thinking skills because this ability will help them appropriately solve various 
problems in the school environment. Students often only rely on lecturers' explanations and need to learn 
the actual conditions in the field, even though they will later face situations in the real world of work. 
Therefore, universities focus on understanding material suitable for application in the work environment 
that students will face in the future. The PBL learning model, also known as the problem-based learning 
model, is a learning model that uses the discovery of real problems in the surrounding environment as a 
basis for gaining knowledge and developing critical thinking and problem-solving skills (Oktaviana & 
Haryadi, 2020; Yustianingsih et al., 2017). PBL is based on a collaborative process where students will build 
knowledge through interactions with other people and build reasoning from the knowledge they have (Amin 
et al., 2020; Laksmiwati & Khoirunnisa, 2018). Through PBL, students are expected to be able to solve 
problems with various alternative solutions and identify the causes of existing problems. Applying the PBL 
model can change learning conditions from transferring information from lecturers to students into a 
knowledge construction process based on individual and group understanding and experience. The 
problems given in PBL are based on real problems in the field. Problems in PBL do not have a single answer, 
so students must explore several solutions (Balan et al., 2019; Fakhriyah, 2014). Through full involvement 
in problem-solving, students can develop critical thinking skills. In problem-solving activities, students must 
use critical thinking skills to solve problems and draw conclusions based on their understanding. 

Problem-based learning (PBL) is a learning model that uses a student-centered approach. The 
student center approach is an approach that makes students the subjects of learning activities. Thus, in the 
problem-based learning (PBL) model, students must be more active and independent in searching for 
information because educators are only facilitators. The PBL process is not merely a procedure but is part 
of learning to manage oneself as a life skill focusing on students (Dwijananti & Yulianti, 2010; Halabi, 2020). 
The problem-based learning (PBL) model is often known as one that uses real problems in the surrounding 
environment to acquire knowledge and concepts through critical thinking and problem-solving skills. PBL 
is an instructional learning model that encourages students to learn through authentic problems 
(Noprianda et al., 2019; Shofwani & Rochmah, 2021). In PBL or problem-based learning, students become 
more active, independent, and creative and can develop critical, analytical, and collaborative thinking skills 
(Graff, 2003; Lailaturrahmah et al., 2020). Problem-based learning is an innovation in learning because, in 
the teaching and learning process, students' learning abilities are optimized through systematic group or 
teamwork so that students can empower, hone, test, and develop their thinking abilities continuously 
(Charlton-Perez, 2013; Dudu & Vhurumuku, 2012; Riyanto, 2024). 

Then, the researchers tried to find solutions to students' critical thinking problems by looking for 
supporting theories for overcoming these problems, such as the problem-based learning (PBL) learning 
model, often known as a learning model that uses real problems in the surrounding environment as a basis 
for gaining knowledge and concepts through critical thinking and problem-solving skills. So that students 
do not only follow theory but can show development according to their potential and abilities. Apart from 
that, students can work in groups, communicate, solve problems, and make decisions about the right 
solution to a problem. This is confirmed by previous research conducted by previous research which 
obtained analysis results that there were significant differences in critical thinking abilities between groups 
of students taught with the Problem-Based Learning model based on performance assessment and those 
taught with conventional learning in fifth-semester students of the School Teacher Education Department. 
Basics of the Faculty of Education, Ganesha Education University (Saputra, 2019; Sholikah & Dwi, 2021). 
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Based on this, this research aims to analyze whether the problem-based learning (PBL) learning model, 
through science learning, influences students' critical thinking abilities. 

 

2. METHOD 

This research uses a quasi-experimental quantitative method with a pretest-posttest control 
design. Quasi-experiments aim to observe cause-and-effect relationships involving control and 
experimental groups (Creswell, 2014). The following is an overview of the pretest-posttest control design. 
The stages that will be carried out in this research are: Initial Test Stage (Pretest), the pretest is carried out 
to prove that the control class and experimental class have the same ability in critical thinking skills. If the 
pretest results show insignificant results, then the research can proceed to the next stage, namely the stage 
of providing treatment. Stages of Providing Treatment: Treatment is carried out so that students are 
involved in the problem-based learning (PBL) learning model, which improves students' critical thinking 
skills. Stages of giving a final test (post-test): Give a final test (post-test) to find out whether the results of 
using the problem-based learning (PBL) learning model have an influence on students' critical thinking 
abilities after being given treatment. 

The research population is closely related to the data taken in research related to the objects and 
subjects studied. The research population of UAD Elementary School, Teacher Education students, was 
taken based on the same semester and course. "Population is the entire subject to be researched." So, the 
population relates to data or objects and subjects for data collection (Arikunto, 2012). The population in 
this study were all fourth-semester class F and H students. The sample is a part or representative of the 
population to be studied. The sampling technique used in this research is purposive sampling because the 
samples are adjusted to research needs. Purposive sampling is a technique for determining samples with 
certain considerations (Sugiyono., 2014). The sample in this study was class H students in the fourth 
semester of UAD Primary School Teacher Education, with 25 students. This research uses a simple 
regression analysis technique because there are 2 (two) variables involved in this research, namely the 
problem-based learning (PBL) learning model as the independent variable and critical thinking ability as 
the dependent variable. According to other researchers, the conditions that must be met in a simple 
regression test are: the sample is taken randomly, the Y value has a normal distribution, and the variable. 

 
Table 1. Critical Thinking Ability Research Instrument 

No Statement Items 
Score 

4  
(Very good) 

3  
(Good) 

2  
(Enough) 

1  
(Less) 

1. Be open minded     
2. Take a stand when evidence and 

reasons are sufficient. 
    

3. Consider the whole situation.     
4. Equip yourself with information.     
5. Seek as much truth/accuracy as 

possible. 
    

6. Solve problems systematically 
and thoroughly. 

    

7. Look for alternatives     
8. Look for reasons/reasons.     
9. Look for a clear statement of a 

problem. 
    

10. Remember the main/basic things.     
11. Use credible sources and mention 

them. 
    

12. Try to be relevant to the main 
idea. 

    

13. Sensitive to other people's 
feelings, level of knowledge, and 
level of ability 
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3. RESULT AND DISCUSSION 

Result 
Research results on the problem-based learning model's influence on students' critical thinking 

abilities. First, test the normality of the data. The normality test is one of the requirements that must be 
carried out before analyzing the data. The data that will be tested includes the pretest and post-test results 
of critical thinking skills through the problem-based learning method for critical 4H class students at Ahmad 
Dahlan University Elementary School Teacher Education using the slope of the curve formula. The pretest 
KM value is calculated as 0.0117. This value lies between (-1) and (1), so the data from the pretest results 
of critical thinking skills through the problem-based learning method for students in class 4H PGSD at 
Ahmad Dahlan University is normally distributed. Meanwhile, in the post-test calculation, the KM value is 
0.0008. This value lies between (-1) and (1), so the data from the post-test results of critical thinking skills 
through the problem-based learning method for students in class 4H of Elementary School Teacher 
Education at Ahmad Dahlan University is normally distributed. 

Second, the homogeneity test. The homogeneity test was used to see whether or not both pretest 
and post-test data on critical thinking skills through the problem-based learning method for students in 
class 4H of Elementary School Teacher Education at Ahmad Dahlan University had homogeneous variance. 
The homogeneity test tests the similarity of average values that are normally distributed and use the same 
sample. To carry out the homogeneity test, researchers used the F test with the following formula: 

The results are Fcount ≤ Ftable or 1.05 ≤ 4.28, so the variance is declared homogeneous. Data from the 
pretest and post-test results of children's critical thinking abilities through the problem-based learning 
method will be used to test research hypotheses. Third, hypothesis testing was carried out to find out and 
prove whether the problem-based learning method influenced students' critical thinking abilities, so the 
statistical analysis used was the t-test with a significance level of (a) 0.05. The calculation results show that 
the average value of the pretest class learning outcomes is 84.67, and the average value of the post-test class 
is 87.70. This means that the average value of the post-test class is greater than the average value of the 
pretest class. So, it can be concluded that the problem-based learning method positively influences students' 
critical thinking abilities. Based on the results of t-test calculations with a significance level of (a) 0.05 and 
dk = 25-2 = 23, the value of t = 27.98 was obtained. Thus, it can be concluded that tcount > ttable or 27.98 > 
2.069, so H0 is rejected and Ha is accepted, meaning that the hypothesis which states that the problem-based 
learning method influences the critical thinking abilities of class 4H PGSD students at Ahmad Dahlan 
University is accepted as true. Data from the pretest and post-test results of students' critical thinking 
abilities are shown in Table 2. 

 
Table 2. Pretest and Post-test Results Data on Students' Critical Thinking Ability 

Class 
The influence of the inquiry model on the logical thinking 

abilities of grade 4 B elementary school students 
Pretest  Posttest 

Experiment 34.42  81.86 
Control 40.53  50.52 

 
Based on Table 2, the average score for the experimental class on the pretest was 34.42, and the 

average post-test was 81.86. Meanwhile, in the control class, the pretest result was 40.53, and the post-test 
result was 50.52. This shows that the pretest and post-test results for the experimental class experienced 
significant changes, while the control class did not experience significant changes. This means that the 
problem-based learning method influences children's critical thinking abilities more than the question-and-
answer method used for the pretest. The data obtained is based on the calculations obtained for the pretest 
normality test. The data obtained was 0.0117, and the post-test obtained 0.0008. This value lies between (-
1) and (1), so it can be said that the two data sets are normally distributed. Then, the normality test data for 
Fcount ≤ Ftable or 1.05 ≤ 4.28, and the variances are declared homogeneous. Next, a hypothesis test was carried 
out. It was found that tcount > ttable or 27.98 > 2.069, so H0 was rejected and Ha was accepted, meaning that 
the hypothesis which stated that the problem-based learning method had a significant influence on the 
critical thinking abilities of class 4H students at Ahmad Dahlan University was accepted as true.  

 
Discussion  

Critical thinking ability is one aspect of cognitive development. Critical thinking is students' ability 
to provide answers based on evidence that is reflective, productive, and evaluative of an event. This can be 
seen from students' ability to think openly, take a stand when evidence and reasons are sufficient, consider 
the whole situation, equip themselves with information, seek as much truth/accuracy as possible, solve 
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problems systematically and thoroughly, look for alternatives, look for reasons/causes, looking for a clear 
statement of a problem, remembering the main/basic things, using credible sources and mentioning them, 
trying to be relevant to the main idea, and being sensitive to the feelings, level of knowledge and level of 
ability of other people. 

In optimizing students' critical thinking skills, lecturers should be able to provide opportunities for 
students to search and find information without assistance or with assistance that places students as 
learning subjects so that this can direct students to think systematically and critically (Aziz et al., 2016; 
Choate et al., 2021). Meanwhile, lecturers only act as facilitators who can support students in developing 
the critical thinking skills they must have. Then, the researchers tried to find solutions to students' critical 
thinking problems by looking for supporting theories for overcoming these problems, such as the problem-
based learning (PBL) learning model, often known as a learning model that uses real problems in the 
surrounding environment as a basis for gaining knowledge and concepts through critical thinking and 
problem-solving skills. This is reinforced by the research opinion that PBL is an instructional learning model 
that encourages students to learn through authentic problems (Affandi & Sukyadi, 2016; Ferrero et al., 
2021). 

Furthermore, other research states that problem-based learning is an innovation in learning 
because, in the teaching and learning process, students' learning abilities are optimized through systematic 
group or teamwork so that students can empower, hone, test, and continuously develop their thinking 
abilities (Rahmadani, 2019). In PBL or problem-based learning, students become more active, independent, 
and creative in learning and can develop critical, analytical, and collaborative thinking skills. 

  In line with the two theories above in the research conducted, other research found significant 
differences in critical thinking abilities between groups of students taught with the Problem-Based Learning 
model based on performance assessment and those taught with conventional learning in fifth-semester 
students of the Department of Elementary School Teacher Education, Faculty of Education, Ganesha 
University of Education (Imam et al., 2018; Saputra, 2019). This can be seen from the average score obtained 
for the experimental group 𝑋̅ = 72.08 >𝑋̅ = 62.92 for the control group and from the test criteria tcount = 2.11 
> ttable(α= 0.05, 58) = 2,000. Therefore, it can be concluded that applying the problem-based learning model 
based on performance assessment positively affects the critical thinking abilities of fifth-semester students 
of the PGSD FIP Department, Ganesha Education University. 

Looking at relevant previous theories and studies, it can be seen that the problem-based learning 
method is one of the ways that lecturers can overcome critical thinking problems in students because, 
through the problem-based learning method, students are allowed to find information that can improve 
their understanding of science and critical thinking. , and skilled in obtaining and analyzing information. 
Apart from that, this research is proven through instruments taken from the conclusions of several expert 
opinions in the form of observation and assessment sheets to obtain data on student's critical thinking 
abilities by comparing pretest and post-test results. The average score for the experimental class on the 
pretest was 34.42, and the average post-test was 81.86. Meanwhile, in the control class, the pretest result 
was 40.53, and the post-test result was 50.52. This shows that the pretest and post-test results for the 
experimental class experienced significant changes, while the control class did not experience significant 
changes. This means that the problem-based learning method influences children's critical thinking abilities 
more than the question-and-answer method used for the pretest. 

This research is also strengthened by data from observation sheets and documentation in the form 
of photos and videos of the research process. After obtaining the data, data management is then carried out. 
The data obtained is based on the calculations obtained for the pretest normality test. The data obtained 
was 0.0117, and the post-test obtained 0.0008. This value lies between (-1) and (1), so it can be said that 
the two data sets are normally distributed. Then, the normality test data for Fcount ≤ Ftable or 1.05 ≤ 4.28, and 
the variances are declared homogeneous. Next, a hypothesis test was carried out. It was found that tcount > 
ttable or 27.98 > 2.069, so H0 was rejected and Ha was accepted, meaning that the hypothesis which stated 
that the problem-based learning method had a significant influence on the critical thinking abilities of class 
4H students at Ahmad Dahlan University was accepted as true. 

 

4. CONCLUSION 

Based on the results of hypothesis testing and discussion, it can be proven through research 
instruments that the problem-based learning model can improve students' ability to think openly, take a 
stand when evidence and reasons are sufficient, consider the whole situation, equip themselves with 
information, seek as much truth/accuracy as possible. , solve problems systematically and thoroughly, look 
for alternatives, look for reasons/causes, look for a clear statement of a problem, remember the main/basic 
things, use credible sources and mention them, try to be relevant to the main idea, sensitive to feelings, level 
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of knowledge and level of ability of others. Based on these indicators, overall, the problem-based learning 
model influences the critical thinking abilities of class 4H students at Ahmad Dahlan University and can 
overcome the problems of students who have difficulty working in groups, communicating, solving 
problems, and making decisions as the right solution for a problem. It can be seen from the increase in 
pretest to post-test results in the critical thinking abilities of class 4H students at Ahmad Dahlan University 
in the experimental class. 
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