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Abstract 

Critical thinking is one of the skills that students need to master in this 21st century because as 
individual students will of course face various problems in their lives. These critical thinking skills 
include the skills to identify, select, evaluate, organize problems, and find solutions appropriately and 
logically. This research was conducted in several departments at Medan State University. This research 
aims to analyze the effectiveness of the problem-based PAI learning model in improving students' 
critical thinking skills. This research uses descriptive quantitative methods. The data collection 
technique uses observation and questionnaires. Meanwhile, the data analysis technique uses the Mann-
Whitney test. This research produces findings: the problem-based PAI learning model is effective in 
improving students' critical thinking skills. This can be seen from the results of the Mann Whitney 
test where the value of Asymp. (2-tailed) < α then Ho is rejected and Ha is accepted, meaning there 
is a significant difference between the critical thinking abilities of students who apply the problem-based 
PAI learning model and the critical thinking abilities of students who apply other learning models. 
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Introduction 
Critical thinking skills are skills that everyone must have in the 21st century 

(Priatna et al., 2020), especially in order to be able to face various problems in social 
and personal life (Nuryanti et al., 2018). Critical thinking skills include the ability to 
access, analyze, synthesize information that can be learned, trained and mastered 
(Ibrahim et al., 2021; Maričić & Špijunović, 2015). The critical thinking skills of 
Indonesian students are currently still relatively low (Farib et al., 2019; Lestari & 
Annizar, 2020; Marudut et al., 2020). This can be seen from the results of the Program 
for International Student Assessment (PISA, 2018), where Indonesia's literacy score is 
382, ranking 64th out of 65 countries. The facts in the field are that students still have 
difficulty solving problems related to critical thinking (Anugraheni, 2020), such as 
defining mathematical problems, selecting relevant information to solve problems, 
developing and selecting relevant hypotheses, and drawing conclusions from 
problems. The large number of cases involving students currently also shows the lack 
of students' ability to deal with problems appropriately and logically. A recent case is 
the murder committed by a student from one of the major campuses in Jakarta against 
his underclassmen in August 2023. The perpetrator is entangled in online loans and 
therefore the perpetrator wants to control the victim's belongings so he is desperate to 
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kill him. This case on the one hand is a reflection for us of how short the perpetrator's 
way of thinking is in overcoming his problem. His lack of critical thinking skills causes 
the perpetrator to take bad shortcuts which in the end only bring great harm both to 
the victim and his family and to the perpetrator himself who has clearly lost his future. 

The ability to think critically and solve problems appropriately and logically is 
very important for students to master (Rosy & Pahlevi, 2015) because as a human 
being, students are certainly inseparable from various life problems, both problems 
originating from within themselves, as well as problems in the family, community, 
environment and nation. However, it should be understood that the ability to think 
critically and solve problems appropriately and logically cannot develop by itself along 
with human physical development. Critical thinking skills can develop if given the right 
training and stimulus. 

Higher education has a strategic role in building students' critical thinking skills 
through various courses in higher education, one of which is the Islamic Religious 
Education (PAI) course. Islamic Religious Education is a course that aims to increase 
students' faith, understanding, appreciation and practice of Islam to become muslim  
people who believe and fear Allah SWT and have a noble character in personal, social, 
national and state life (H. L. Siregar et al., 2020; Umami et al., 2019). As for the learning 
aspect, Islamic Religious Education is oriented to form a complete muslim person, 
develop all human physical and spiritual potential, and foster a harmonious 
relationship between each individual with Allah, humans, and the universe. To be able 
to achieve this goal, the learning of Islamic Religious Education must be able to present 
the deepest meaning within students. If we look at PAI learning in universities today, 
it appears that PAI lecturers have not fully developed students' critical thinking skills 
(Laila Siregar, 2024). This can be seen from lecturers devoting more attention to 
cognitive development (religious knowledge) of students, PAI learning is limited to 
memorization and understanding (Dian et al., 2023; Mulyana, 2018; H. Siregar et al., 
2022), still indoctrination (Nuruddin, 2017) and the implementation of PAI has not 
fully developed strong rational thinking skills and independence (H. L. Siregar & Ramli, 
2020; Tan, 2014). Based on all the explanations above, it is clear that the development 
of critical thinking and problem-solving skills is still neglected in PAI courses. 

One alternative solution to this problem is to apply an innovative learning model 
that can improve critical thinking skills. The Problem Based Learning model is a 
learning model that can hone students' critical thinking skills (Satwika et al., 2018; 
Wynn et al., 2014). Problem-based learning is a learning model that requires students 
to learn problems based on predetermined planning and principles and at the same 
time have the skills to solve problems (Murniati & Hermawan, 2018). PBL helps 
students to improve thinking skills and problem-solving skills, learn adult roles and 
become independent learners. PBL is student-centered learning (Snyder & Wiles, 
2015). This research is an effort to analyze the extent to which the problem-based PAI 
learning model is effective in building students' critical thinking skills such as the skills 
to identify problems, select and evaluate problems, organize problems, and find 
solutions to these problems appropriately and logically.  

 
Methods 

This research includes quantitative descriptive research. There are previous 
research stages that have been carried out before entering this research stage, namely 
(1) preliminary study. Based on theoretical studies and preliminary research results, a 
PAI learning model design has been prepared which is assumed to be able to develop 
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students' critical thinking skills, namely a problem-based PAI learning model; (2) 
Model development. After the model design was completed, a Forum Group 
Discussion (FGD) was held involving several experts to validate the learning model 
design that had been completed previously. Furthermore, revisions and improvements 
to the model were carried out based on suggestions and input from experts. (3) 
Experimental studies. The model is practiced and analyzed to see the extent of 
development of students' critical thinking abilities after implementing the model. This 
article is an explanation of the third stage of research carried out, namely testing an 
experimental model in the field (experimental study). 

This research was conducted in several departments at Medan State University 
in the even semester of the 2023-2024 Academic Year. When implementing the model, 
this study involved 157 students from the Department of PTIK, Nutrition Science, 
Chemistry Education, Mathematics Education and Economics Education. For the 
control class, there were as many as 145 students from the Department of Computer 
Science, Building Engineering Education, Physics Education, Chemistry Education 
and Accountancy Education. The data collection technique of this study was 
questionnaire and observation. As for analyzing the data, this study was carried out the 
Mann Whitney test. All quantitative data in this study were processed with SPSS 
version 22 facility. In this study, students' critical thinking skills were measured 
referring to indicators of critical thinking skills shown in table 1 below: 

Table 1. Critical Thinking Indicators 

Critical Thinking Ability 
Indicators 

Identify and formulate problems 

Explain the problem by making appropriate definitions and 
distinguishing between facts and assumptions 

Collect and compile relevant information related to the 
problem. 

Formulate explanations and possible problem solutions 

Analyze and evaluate existing problem solving 

Analyze the problem from an Islamic point of view 

Choose one or more appropriate and logical problem solvers 

Making conclusions and arguments 

 

Finding and Discussion 
After the hypothetical model, namely the problem-based PAI learning model, is 
formed, the next stage is to implement the hypothetical model in PAI learning.  At the 
end of the lesson, a questionnaire is given to students to get an idea of students' critical 
thinking skills after learning is complete. The descriptive statistics regarding the critical 
thinking skills of students who apply the problem-based PAI learning model and 
students who do not apply the problem-based PAI learning model can be seen in the 
tables below: 
Data Normality Test 

This normality test is performed using the Kolmogorof-Smirnov Test. The 
data test is normally distributed if the Asymp Sig (2-tailed) value produced is greater 
than the alpha value, which is 0.05 (5%). The results of the normality test of this 
research data can be seen in table 2 below: 
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Table 2. Data Normality Test Results 

 
From table 2 above, it can be seen that the experimental class and control class 

have Asymp Sig values smaller than 0.05 so that the data used in this study are 
abnormally distributed. Because the two classes are abnormally distributed, the Mann 
Whitney test is performed.  
Mann Whitney Test 

The Mann Whitney test is used to test the mean difference of two groups of 
mutually free samples if one or both sample groups are not normally distributed 
(Sundayana, 2014). The results of the Mann Whitney test can be seen in table 3 below: 

Table 3. Mann Whitney Test Results 

 

 
Based on the output table of the "Mann Whitney Test" above, it can be seen 

that the Asymp Sig. (2-tailed) value is 0.000 < 0.05, then as the basis for decision 
making in the Mann Whitney Ho test is rejected and Ha is accepted, which means that 
there is a significant difference between the critical thinking ability of students who 
apply the problem-based PAI learning model and the critical thinking ability of 
students who apply other learning models. 
 
Development of a Problem-Based PAI Learning Model 

A model is a set of sequential procedures or conceptual framework as a guide 
for realizing an activity process by showing the main elements and structure (Tibahary 
& Muliana, 2018). A learning model is a pattern that has been planned as well as 
possible in preparing curriculum, materials and programs, implementing learning, 
building care, and stimulating learning interactions between students and building 
knowledge, values, competencies and skills (Joice, 2016). The problem-based PAI 

Tests of Normality 

 

Kelas 

Kolmogorov-Smirnova Shapiro-Wilk 

 
Statistic df Sig. Statistic df Sig. 

Kemampuan Berpikir Kritis Kelas Eksperimen .088 157 .004 .964 157 .000 

Kelas Kontrol .169 145 .000 .925 145 .000 

a. Lilliefors Significance Correction 

 

Ranks 

 
Kelas N Mean Rank Sum of Ranks 

Kemampuan Berpikir Kritis Kelas Eksperimen 157 194.27 30501.00 

Kelas Kontrol 145 105.19 15252.00 

Total 302   

 

Test Statisticsa 

 

Kemampuan 

Berpikir Kritis 

Mann-Whitney U 4667.000 

Wilcoxon W 15252.000 

Z -8.865 

Asymp. Sig. (2-tailed) .000 

a. Grouping Variable: Kelas 
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learning model developed in this research means a learning model where students 
identify, analyze and solve real problems they encounter in their environment as a basis 
for acquiring knowledge and concepts through critical thinking and problem-solving 
skills. In this learning model, students are trained to identify and analyze real problems 
around them so that they are able to produce precise and logical considerations and 
solutions. In developing this problem-based PAI learning model, lecturers prepare in 
advance the learning tools needed such as learning syntax, teaching materials and 
learning media as well as evaluation instruments. All of these learning tools are very 
necessary so that the learning objectives of increasing students' critical thinking skills 
can be achieved optimally. Below is the syntax of the problem-based PAI learning 
model. 
 

Picture 1. Syntax of The Problem-Based PAI Learning Model 
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In the learning syntax above, it can be seen that there are 10 steps in this 
problem-based PAI learning model. In the introduction, 1. Lecturers explain to 
students about the problem-based PAI learning model, including its understanding, 
background and benefits, as well as critical thinking skills developed in this learning 
model; 2. The lecturer divides students into several groups, each group consisting of 
4-6 students, followed by discussions to determine the topic of the problem to be 
discussed and solved by each group; 3. Students conduct literature reviews and collect 
various facts related to the problem. With it students understand the problem more 
deeply. The next step is to look for the factors causing the problem and find solutions 
to overcome the problem. In this section, there are three steps taken by students, 
namely step 4. Students provide their opinions and analyses individually about the 
factors that cause problems to arise and also solutions to solve them; step 5. Students 
conduct interviews with community leaders/religious leaders/educational leaders 
about the factors that cause problems and solutions; step 6. Students conduct literature 
reviews from journals and books to find factors that cause problems and also solutions 
to overcome them; 7. Students study the problems raised in terms of Islamic teachings; 
8. Students pour all the steps they have taken in this problem-based PAI learning into 
an interesting and informative learning video; Step 9. After the learning video is 
finished, students collect the report (paper) and final video and present it in front of 
the class. The last step, lecturers and students reflect and clarify the values of the 
problem-based PAI learning model that have been carried out. 

 
Effectiveness of the Problem-Based PAI Learning Model in developing 
students' critical thinking skills 

The development of students' critical thinking skills in PAI learning is something 
that is very possible to do because critical thinking skills are abilities that can be trained. 
In developing this problem-based PAI learning model, lecturers first see and 
understand the characteristics of students, so that the model developed is in 
accordance with the way of thinking of students who have developed far. Lecturers 
also pay attention to several other things in developing this learning model, including: 
1. Teachers do not position themselves as the only learning resources in charge of 
conveying information, but as managers of learning resources. 2. Learning is not just 
memorizing information, memorizing formulas, but how to use information and 
knowledge to hone critical thinking skills. 3. Students are no longer considered as 
objects, but as learning subjects who must seek and construct their own knowledge 
(Kristanto & Susilo, 2015). 

After implementing this problem-based PAI learning model in several 
experimental classes, various benefits and positive things were found, including: 
creating a PAI learning process that is not just a transfer of information from lecturers 
to students but to a learning process that constructs knowledge based on 
understanding and experience gained by students both individually and in groups. In 
this problem-based PAI learning model, the role of lecturers will also be more diverse. 
Lecturers are no longer just about conveying information to students but rather dealing 
with strategies to help students achieve learning goals. This learning model is also 
collaborative so that the ability to communicate and cooperate among students will be 
built. In addition, because the problems identified, analyzed, and solved by students 
are real problems that are close to student life, it is hoped that in the future students 
will be able to solve their own problems appropriately and logically, and furthermore 
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students will be able to become problem solvers, namely being able to contribute 
actively to solving real problems in society (H. L. Siregar, 2018). 

From the effectiveness test of the model conducted, namely the Mann Whitney 
test, it was found that the application of the problem-based PAI learning model had a 
significant effect on students' critical thinking skills. If we pay attention to the steps 
(syntax) of the problem-based PAI learning model that has been shown above, it can 
be seen that in each stage students are trained to have critical thinking skills. First, 
students identify and formulate real problems around them, this is intended so that the 
learning is contextual. Furthermore, students deepen their understanding of the 
problem by making definitions and distinguishing between facts and assumptions. 
After that, students explore information related to the factors causing the emergence 
of the problem and find solutions. In digging up information about these causal factors 
and solutions, students take it from three things, namely 1. The student's own opinion; 
2. conduct interviews with community leaders/education experts; 3 Conduct literature 
reviews both from books and journals. A very important next step, students analyze 
the problem from an Islamic point of view. After all the information is obtained, 
students then analyze all the data carefully, then choose the most appropriate and 
logical problem solving. For the final step, students create a learning video that 
contains all the steps they take in this problem-based PAI learning model. In the 
closing step, lecturers and students make conclusions and arguments. 

From the syntax above, it is clear that each step in this problem-based PAI 
learning model builds students' critical thinking skills. As for classes that do not apply 
the problem-based PAI learning model, of course, at every stage of learning they do 
not train students to think critically. From the results of the questionnaire given to the 
control class, it was found that 35% of respondents stated that students' understanding 
and ability to analyze real problems around them was still low. Poor results were also 
seen in students' understanding and analysis of the factors causing social problems 
around them, where as many as 37% of respondents were still low. 

The results of this research are in line with research conducted by Ulger (Ulger, 
2018) which also produced data that the PBL model can be applied to train critical 
thinking skills. Increasing critical thinking skills in students with this PBL model can 
be explained as follows. First, the students in this study were in their late teens, at 
which time students' intellectual, moral and thought development had already 
developed considerably (cognitively). Students in these characteristics are suitable if 
they are given a learning model that stimulates thinking models with problems, cases, 
and problem-solving discussions as found in the PBL model (Wynn et al., 2014). 
Second, related to the role of the lecturer, in this PBL learning model the lecturer acts 
as a facilitator so that students play an active role in the learning process. In research 
by Wynn Sr et al. (2014) explained that the learning atmosphere in this PBL model is 
more lively because during the learning process students are required to be active both 
in thinking and in expressing the results of their thoughts so that student involvement 
and collaboration are also high. This is also what can be observed in this research, that 
after the lecturer uses the PBL model, student responses and also the lecture 
atmosphere become more conducive where students always think and move actively, 
thereby supporting increased critical thinking skills. If we look at the learning theory, 
the PBL model is actually what is also highly recommended, namely learning that is 
able to activate students, which involves multiple senses and even involves doing 
things. The more active the students are, the more interesting and meaningful the 
learning will be in the students' hearts. 
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The effectiveness of the problem-based PAI learning model in improving 
students' critical thinking skills is also in line with the results of several previous studies 
which say that problem-based learning (PBL) can improve critical thinking skills 
(Bachtiar, 2014; Mulyanto et al., 2018). Of course, the effectiveness of the 
implementation of this problem-based PAI learning model depends on the availability 
of the learning tools needed. For this reason, before implementing this problem-based 
PAI learning model in the field, lecturers have first prepared the learning tools needed, 
including teaching materials, model implementation steps, problem solving schedules 
and assessment/ evaluation instruments for both individual students and groups. This 
is intended so that the implementation of this problem-based PAI learning model 
becomes directed, easy and fast. 

Based on the findings above, developing a PBL model in PAI courses is very 
appropriate. Viewed from the context of improving the quality of education, the PBL 
model is a learning strategy that teachers can use to develop students' abilities in dealing 
with problems, because so far this ability has received little attention. As a result, when 
students are faced with difficult problems, they are overwhelmed in solving them and 
it is not uncommon for students to become so desperate that they take shortcuts, for 
example consuming illegal drugs or committing suicide as a result of the problems they 
face. 

Viewed from the psychological aspect, PBL learning relies on cognitive 
psychology which starts from the assumption that learning is a process of changing 
behavior due to meaningful experiences. Through this process, students will little by 
little develop as a whole. This means that student development does not only occur in 
the cognitive aspect but this also occurs in the effective and psychomotor aspects 
(Rusman, 2016). 

Viewed from a philosophical aspect, related to the function of the school as an 
arena or forum for preparing students to live in society, with the implementation of 
PBL, students will be ready to face any problems in their lives and this is very important 
because facing problems is an inevitability that cannot be avoided. by every human 
being. Therefore, the exercises given to students regarding problem solving will train 
them to think critically and systematically in dealing with problems and solving them. 

 
Conclusions 

The problem-based PAI learning model is a learning model where students 
identify, analyze and solve real problems they encounter in their environment as a basis 
for acquiring knowledge and concepts through critical thinking and problem-solving 
skills. In this learning model, students are trained to identify and analyze real problems 
around them so that they are able to produce precise and logical considerations and 
solutions. The results of this research, the problem-based PAI learning model can 
improve students' critical thinking skills. This can be seen from the significant 
difference between the critical thinking skills of students who apply the problem-based 
PAI learning model and students who do not apply the problem-based PAI learning 
model. The use of this problem-based PAI learning model makes students able to 
understand real problems well, and are able to provide solutions creatively, precisely 
and logically.  

For the effectiveness of the implementation of the problem-based PAI learning 
model, lecturers need to prepare all the learning tools needed. These include learning 
syntax, teaching materials, learning media, problem solving schedules and 
assessment/evaluation instruments. For the smooth implementation of this problem-
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based learning model in PAI lectures, it is highly recommended to carry out training 
and workshops for PAI lecturers, especially for those who have never applied it in the 
learning process. 
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