
 

 DIAJAR: Jurnal Pendidikan dan Pembelajaran 
https://journal.yp3a.org/index.php/DIAJAR 
e-ISSN 2810-0417 | p-ISSN 2810-0786 
Vol. 5 No. 4 (Oktober 2026) 1420-1429 
DOI: 10.54259/diajar.v5i4.8495 

 

Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0) 

1420 

The Effect of Problem Based Learning Model on Students' 

Critical Thinking Abilities 
 

Suyitno Suyitno1, Dhania Nugrahaning Purwasuyitno2 
1Universitas Islam Balitar, Indonesia 

2Universitas Brawijaya, Indonesia 

Email: 1drsuyitno03@gmail.com, 2dhanianugra@gmail.com 

. 

 

Informasi Artikel  Abstract 

Submitted 

Accepted 

Published 

: 29-06-2026 

: 20-08-2026 

: 10-10-2026 

 

Keywords: 

 The aim of this research is to determine the differences and 

influence of the Problem Based Learning (PBL) model and the 

expository learning model on critical thinking skills in Social 

Action, Social Interaction and Identity material for class X students 

at State Islamic High School (MAN) Boyolangu for the 2025/2026 

academic year. This research uses a quasi-experimental method 

with a one group pretest-posttest Nonequivalent Control Group 

research design. The data analysis technique in this research uses 

the normality test, homogeneity test and paired sample t-test. The 

results of data analysis, the results of the pretest, obtained an 

average of 66.74, while the posttest obtained an average of 75.00. 

If you look at the average of the pretest and posttest, it has 

increased, the results of the independent sample t-test obtained sig. 

(2-tailed) is worth 0.000 because sig. (2-tailed) value is 0.000 ≤ 

0.05 so it is declared significant. Based on the results of data 

analysis using the paired sample t-test, it shows that between the 

application of the PBL model and the expository learning model 

there is a difference in increasing students' critical thinking 

abilities. The application of the PBL model has a significant effect 

on students' critical thinking abilities. 
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1. INTRODUCTION 

The quality and success of learning are greatly influenced by the ability and accuracy of teachers in 

choosing and using learning models [1]. Good teachers must master various learning models so that they 

can use models that are appropriate to the subject matter [2]; [3]. One of the successes of students in 

achieving learning objectives in class is greatly influenced by the drive or motivation that students have in 

participating in learning [4]; [5]. The development of an appropriate learning model basically aims to create 

learning conditions that allow students to learn actively and enjoyably so that students can achieve optimal 

learning outcomes and achievements [6]; [7]. The use of appropriate learning models can encourage 

students to enjoy the lesson  [8], foster and increase motivation in doing assignments [9], make it easier to 

understand the lesson so that students can achieve better learning outcomes, which as is known that the 

measure of the success of a teacher's teaching is primarily based on whether or not there is an increase in 

student learning outcomes [10]; [11]. One indicator of success in the learning process is the increase in 

students' ability to think critically [12]. Critical thinking skills are important for students' cognitive 

development.  

Critical thinking skills can help students adapt to the rapid development of this era. With the many 

innovations and new information, students are required to have high critical thinking skills. The results of 

the Program for International Students Assessment (PISA) Indonesia in 2022 are still relatively low, in 

Mathematics subjects there has been a decline of 12-13 points compared to 2018, and the level of student 

ability, especially in mathematics in Indonesia, is still at the level of understanding to application but has 

not yet reached the aspect of critical thinking skills [13]; [14]. This critical thinking is very important for 
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students, because with the ability to think critically, students can be rational in choosing better alternative 

answers [15]. In addition, this critical thinking ability can also be used to examine problems that occur in 

everyday life [16]. Although critical thinking is very important for students, in practice many teachers 

ignore this. In fact, with good critical thinking skills in students, the implementation of understanding 

learning concepts will run better [17]. The low level of critical thinking in students requires corrective steps. 

One effort that can be done is to facilitate students to be able to develop critical thinking skills. Teachers 

should have a good teaching method and be able to choose the right learning method, so that students can 

master the competencies determined in the implementation of learning. It is not new when the evaluation 

of learning outcomes as the final series of the teaching and learning process shows less than satisfactory 

results. One of the weaknesses is due to the teaching process factor, and the learning model which is 

teaching and learning [18]. One of the steps taken by a teacher is to choose to use a learning model that can 

involve students more actively in learning. For this reason, it is necessary to choose a learning model that 

can make students more active [19]. 

Critical thinking skills are a core competency in social studies/sociology learning because students are not 

only required to master concepts but also to analyze social phenomena, identify the causes and impacts of 

a problem, evaluate various perspectives, and formulate rational solutions based on facts. The 

characteristics of social studies/sociology material, which is closely related to the realities of community 

life, require students to possess higher-order thinking skills so they can go beyond memorizing theory and 

apply it to understand and solve complex social problems [20]. However, learning conditions in the field 

still demonstrate gaps. The learning process tends to be teacher-centered, emphasizing material delivery 

and memorization of concepts, while students' opportunities to analyze real-world problems, discuss, 

present arguments, and evaluate information are still limited [21]. As a result, students' critical thinking 

skills have not developed optimally. They tend to receive information without conducting analysis, have 

difficulty connecting concepts to social phenomena in their environment, and are less able to provide logical 

solutions to the social problems they face. The Problem-Based Learning (PBL) model offers an alternative 

way to bridge this gap because it places real-world problems as the starting point for learning. Through the 

process of identifying problems, seeking information, discussing, analyzing evidence, and developing 

solutions, students gain learning experiences that directly train critical thinking skills. Thus, PBL not only 

enhances conceptual understanding but also develops the ability to reason, make decisions, and solve 

problems systematically. In the context of social studies/sociology, this condition can cause students to be 

less sensitive to social issues in their environment, easily accept information without verification, and lack 

the necessary skills to participate actively and responsibly in community life [22]. Therefore, the 

implementation of PBL is crucial as an effort to bridge the gap between the demands of critical thinking 

competencies and learning practices that are still dominated by teacher-centered approaches. 

The activeness of these students makes students more free to think and question what they have absorbed 

from the teacher. One of the learning models that can improve student understanding is the PBL model 

[23]; [24]. This Problem Based Learning learning model is a model that requires students to face problems 

so that it can indirectly stimulate students to think critically. This is in line with the opinion of [25]; [26], 

that the PBL model is a learning model by creating confrontations for students with practical problems and 

has a context with the real world. With this model, teachers can focus on helping students achieve self-

direction skills so that problems in achieving learning objectives can be resolved [27]. [28] argues that the 

problem-based learning model is a teaching and learning process that presents contextual problems so that 

students are stimulated to learn. Problems are faced before the learning process takes place so that they can 

trigger students to research, describe and find solutions to the problem. Previous research has generally 

investigated the development of critical thinking skills in mathematics and natural science subjects. The 

results of the study [29]; [30]) stated that in mathematics and found that the problem-based learning 

approach allows students to be more active in exploring and presenting their ideas in group discussions to 

solve various mathematical problems. Several studies have also observed improving students' critical 

thinking skills through the application of the PBL model on the material of Effort and Energy [31]; [32]; 

[33]. The way students think critically will ultimately be seen when they do it trying to analyze problems 

related to the topics they are studying. Previous studies generally emphasize the importance of critical 

thinking skills in learning mathematics or Natural Sciences. This study examines students' critical thinking 

skills in subjects within the scope of social sciences that have not been widely carried out by previous 

researchers, namely to determine the effect of the Problem Based Learning learning model on the critical 

thinking skills of class X students at MAN Boyolangu on the material "Social Action, Social Interaction 

and Identity". 
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2. METHODS 

This research was conducted through a quantitative approach with a quasi-experimental research method, 

namely research that does not carry out full treatment in the control class. This research was conducted on 

students of class X at MAN Boyolangu with the material Growth and Development of the odd semester of 

the 2025/2026 academic year and samples were taken from students in classes XA and XB with a total of 

36 students each. The research design used by the researcher is the Pretest-Posttest Control Group Design 

which is presented in table 1 below: 

Tabel 1. Pretest-Postest Control Group Design 

R1 O1 X O2 

R2 O3 Y O4 

Description: 

R1: PBL model class 

R2: Expository learning model class 

O1: PBL model class pretest 

O2: PBL model class posttest 

O3: PBL model class pretest 

O4: Expository learning model class posttest 

X: PBL model implementation 

Y: Expository learning model implementation 

The data collection technique used is the critical thinking ability test technique in this study consisting of 6 

descriptive questions. Critical thinking skills that can be measured from the questions given include: (1) 

Providing simple explanations, (2) Building basic skills, (3) Concluding, (4) Providing further explanations, 

and (5) Strategy and tactics. The scoring criteria for each question in this test have a maximum value of 4 

and a minimum of 0 (zero). The scoring criteria refer to the scoring technique shown in table 2 below, 

namely:  

Table 2. Critical Thinking Ability Test Scoring Rubric 

Measured Indicators Criteria for Students' Answers to Critical Thinking 

Questions 

No 

Elementary clarification (providing 

simple explanations) 

Focusing questions, analyzing arguments, asking and 

answering questions 

1 

Basic Support (building basic skills) Considering the credibility of a source 2 

Inference (Concluding) Arranging and considering deductions, arranging and 

considering inductions, making decisions and considering 

the results 

3 

Providing further explanations Identifying terms and considering definitions, identifying 

assumptions 

4 

Strategies and tactics (strategies and 

tactics) 

Determining an action and interacting with others 5 

Before being empirically tested, the instrument was assessed for content validity through a three-person 

expert review. The purpose of this process was to ensure that each item represented indicators of critical 

thinking skills and aligned with the learning objectives and Sociology learning materials. The instrument 

and item design were evaluated by experts consisting of university lecturers specializing in education and 

educational assessment, as well as experienced Sociology teachers. The experts assessed each item based 

on its relevance to critical thinking indicators, content appropriateness, item construction, language clarity, 

and readability. The experts' suggestions and comments were used to revise and improve the instrument. 

After the revision process, the instrument was deemed to have adequate content validity and was 

subsequently pilot-tested to verify its empirical validity and reliability before being used in the main study. 

This procedure ensured that the instrument was theoretically sound and empirically valid for measuring 

students' critical thinking skills in the context of the PBL model. 

Next, the data analysis stage consists of: 1) normality test using Kolmogorov-Smirnov, with the value 

criteria (ρ > 0.05) declared normal; 2) homogeneity test, using Levene's test; 3) Independent Sample t-test, 

with the criteria if (ρ <0.05) then between the posttest of the experimental class and the control class there 

is a difference in students' critical thinking abilities and; 4) Paired Sample t-test with the criteria if (ρ <0.05) 

then the application of the PBL model has a significant effect on students' critical thinking abilities. The 

analysis tool uses the SPSS version 21 program. 
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3. RESULTS AND DISCUSSION 

3.1. Result and Analysis 

Overall, the observation results showed that the entire syntax of the PBL model could be implemented 

according to the planned stages. Each stage was implemented with a 100% implementation rate, both for 

teacher and student activities, thus indicating that the implementation of the learning model was consistent 

and in accordance with established learning procedures. 

a. Validity Test 

Analysis for this empirical validity test uses the product moment formula using SPSS version 21. If the 

rcount value > rtable at a significance level of 0.05, then the question item is valid. The results of the 

instrument validity test in this study are as in table 3 

Table 3. Validity Test Results 

Item Correlation 

coefficient value 

(rstat) 

Sig. rtable Criteria 

1 0.856 0.000 0.389 Valid 

2 0.617 0.001 0.389 Valid 

3 0.843 0.000 0.389 Valid 

4 0.905 0.000 0.389 Valid 

5 0.656 0.000 0.389 Valid 

Source: processed primary data 

Based on table 4, it can be seen that all questions have a calculated r value greater than r table, so it can be 

stated that the question items are in the valid category and can be used in the data analysis process. 

b. Reliability Test 

The following are the results of the reliability test using SPSS version 21 that the Cronbach's Alpha value 

is 0.834. It is known that the overall test reliability is 0.834. Based on the significance that 0.834 ≥ 0.60, it 

can be concluded that the research instrument items are declared reliable as data collection tools in the 

study. 

c. Normality Test 

The normality test aims to determine whether the data sample used is normally distributed or not. The 

normality test is carried out using the one-sample Kolmogrov Smirnov test. The following are the results 

of the normality test using the SPSS version 21 for Windows application analysis presented in table 4 

below: 

Table 4. Normality Test Results 

Variable Sig. Level Normality test 

Criteria 

Decisioan 

Control class Pretest  0.519 0.05 Normal 

Control class Posttest  0.120 0.05 Normal 

Experiment Class Pretest  0.537 0.05 Normal 

Experiment Class Posttest  0.501 0.05 Normal 

Based on table 5, it can be seen that the significance value (Asymp. Sig. (2-tailed)) for the control class 

Pretest is 0.519; Control class Posttest is 0.120; Experimental class Pretest is 0.537; Experimental class 

Posttest is 0.501. Because the significance for both variables is > 0.05, it can be concluded that the data 

distribution in the control class and the experimental class is normal. 

d. Homogeneity Test 

The homogeneity test using the Levene Statistic test aims to determine whether the two sample classes have 

homogeneous variants or not with the criteria that if the significance value on the average value is > 0.05, 

then the data is homogeneously distributed. The results of the homogeneity test between the pretest and 

posttest values are as shown in the following table 5. 
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Table 5. Results of the Homogeneity Test for Pretest Questions 

Test of Homogeneity of Variance 

 Levene 

Statistic 

df1 df2 Sig. 

Result Based on Mean .434 1 45 .513 

 Based on Median .399 1 45 .531 

 Based on Median and with Adjusted df .399 1 44.594 .531 

 Based on trimmed mean .432 1 45 .514 

The results of the homogeneity test of the pretest value obtained a sig. 0.513 > 0.05 and the homogeneity 

test of the posttest value was sig. 0.480 > 0.05. So it can be concluded that both value variances are 

homogeneous. 

Table 6. Pretest and Posttest Results of the Control Class and Experimental Class 

Sample Group N Average Standar Deviasi Varians Lowers score Highest 

score 

Pretest XA 23 57.83 10.748 115.514 35 80 

Posttest XA 23 66.74 8.740 76.383 45 80 

Pretest XB 23 52.61 12.235 149.704 40 80 

Posttest XB 23 78.48 8.974 80.534 60 95 

Based on table 6, the mean pretest result of the experimental class was 52.61 and the posttest of the 

experimental class was 78.48, while the mean pretest result of the control class was 57.83 and the posttest 

of the control class was 66.74. The median pretest result of the experimental class was 50 and the posttest 

of the experimental class was 75, while the median pretest result of the control class was 60 and the posttest 

of the control class was 65. The mode result of the experimental class pretest was 40 and the posttest of the 

experimental class was 75, while the mode result of the control class pretest was 60 and the posttest of the 

control class was 65. 

From the table, it can be seen that the average pretest result of the control class and the pretest of the 

experimental class were 57.83 and 52.61; the standard deviation of the control class pretest was 10.748 and 

the pretest of the experimental class was 12.235. The highest pretest score was 80 and the lowest score was 

35. Then the average posttest results of the control class were 66.74 and the experimental class 75.00; the 

standard deviation of the posttest of the control class was 8.740 and the experimental class 8.974. The 

highest posttest score was 95 and the lowest score was 45. 

From the description above, it can be seen that the average of the posttest sample group is higher than the 

average of the pretest sample group. This can be assumed that there was an increase in student scores when 

the posttest was carried out. 

Table 7. Summary of Student Scores in the Experimental Class 

No Indicators Critical 

Thinking Skill 

Experiment Class Control Class 

Average Difference Improvement Average Difference Improvement 

Pretest Posttest Pretest Posttest 

1 Elementary Clarification 40 80 40 40% 45 62 17 17% 

2 Basic Support 55 86 31 31% 66 70 4 4% 

3 Inference 55 67 12 12% 63 63 0 0% 

4 Advanced Clarification 55 80 25 25% 55 67 12 12% 

5 Staegies and Tactics 56 78 22 22% 59 72 13 13% 

Based on table 7, it can be seen that critical thinking skills in each independent variable in the experimental 

class increased with percentages of 40%, 31%, 12%, 25%, 22%, respectively. The average results of critical 

thinking indicators from the lowest to the highest are inference with a score of 67%, strategies and tactics 

with a score of 78%, elementary clarification with a score of 80%, advanced clarification with a score of 

80%, basic support with a score of 86%. Based on table 4.5, it can be seen that critical thinking skills in the 

control class in each independent variable increased with percentages of 17%, 4%, 0%, 12%, 13%, 

respectively. The average results of critical thinking indicators from the lowest to the highest are elementary 

clarification with a score of 62%, inference with a score of 63%, advanced clarification with a score of 

67%, basic support with a score of 70%, strategies and tactics with a score of 72%. 
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e. Hypothesis Testing 

Hypothesis testing was conducted on pretest and posttest data. In this study, the hypothesis test used SPSS 

independent sample t-test to determine whether there was an effect of the PBL model on students' critical 

thinking skills and paired sample t-test was conducted to determine whether there was a difference before 

and after the implementation of the PBL model on the critical thinking skills of class X students at MAN 

Boyolangu. The results of the Independent Sample t-test between the control class posttest and the 

experimental class posttest are shown in table 8 and the Paired Sample t-test between the pretest and posttest 

of the control class and the control class are shown in table 9: 

Table 8. Paired Sample t-test Results 

Class N Std. 

Deviation 

Std. Error Mean Sig. (2-tailed) 

Pretest-Posttest 

Control 

23 7.379 1.539 0.000 

Pretest-Posttest 

Experiment 

23 13.539 2.823 0.000 

Based on the Paired Sample t-test, the sig. (2-tailed) value is 0.000 because the sig. (2-tailed) value is 0.000 

≤ 0.05 that there is a difference before and after the implementation of the PBL model on students' critical 

thinking skills. 

Table 9. Results of the Independent Sample t-test 

Class N Mean Std. 

Deviation 

Std. Error 

Mean 

Sig. (2- 

tailed) 

Posttest Control 23 66.74 8.740 1.822 0.000 

Posttest 

Experiment 

23 78.48 8.974 1.871 0.000 

Based on the Independent Sample t-test, the sig. (2-tailed) value is 0.000 because the sig. (2-tailed) value 

is 0.000 ≤ 0.05, which means that the implementation of the PBL model has a significant effect on the 

critical thinking skills of students X class at MAN Boyolangu. 

3.2. Discussion 

a. Differences Before and After Implementing PBL on Students' Critical Thinking Skills 

The implementation of the Problem-Based Learning (PBL) model in accordance with each learning syntax 

indicates that the learning process provided students with opportunities to construct knowledge through 

problem-solving activities. The successful implementation of each PBL phase not only reflects the effective 

execution of the learning process but also explains why this model can enhance students' critical thinking 

skills. In PBL, students do not passively receive information; instead, they actively identify problems, 

gather relevant information, analyze alternative solutions, and draw conclusions based on the evidence they 

obtain. These activities represent the core components of critical thinking. 

The improvement in students' critical thinking skills can be explained by the characteristics of each PBL 

phase. During the problem orientation stage, students are presented with contextual problems that require 

them to identify facts, formulate problems, and activate their prior knowledge. This process encourages 

students to interpret and analyze the available information. In the organizing and investigation stages, 

students work individually and collaboratively to collect information from various sources, evaluate its 

accuracy, and discuss possible solutions. These activities develop their ability to analyze arguments, 

evaluate evidence, and construct logical reasoning before making decisions. Finally, during the presentation 

and evaluation stages, students are required to defend their ideas through discussion and respond to 

feedback from both the teacher and their peers. This process strengthens their ability to explain their 

reasoning, draw evidence-based conclusions, and reflect on their problem-solving process. 

Based on the results of this study, the average critical thinking skills of students who use the PBL model 

are higher than the critical thinking skills of students who use the conventional model, this is in line with 

the results of the research of [34]; [35]. While the highest increase in the simple explanation indicator 

experienced the highest increase of 40%. The characteristics of the questions in this indicator are related to 

students' skills in focusing questions, analyzing explanations or challenges [36] ; [37]. In the experimental 

class, the researcher only directed students to the problems that had been selected, then the students 

independently carried out the process of solving the problems. When solving problems, students' thinking 

was optimized through the group work process by students collecting information related to the problems 

from the student handbook, then processing the information by discussing with the group and conducting 
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experiments and presenting the results of group work in front of the class. Students have begun to get used 

to the PBL model of learning and also the exercises given by the researcher in the form of questions to 

stimulate students' activeness and critical thinking analysis. This is interesting and motivates students to be 

able to answer questions with good analysis. Students' high critical thinking skills can make it easier for 

students to understand concepts and can maximize students' sensitivity to a problem so that they can find 

the right solution and then apply the concept in various different situations. This is in accordance with the 

statement of [38] that critical thinking skills are related to the ability to focus the mind on a problem and 

efforts to solve it. To be able to provide an explanation, students must be able to use the knowledge they 

have and relate it to the context of the problem at hand. Smith [39] stated that critical thinking is basically 

about reasoned arguments, meaning that critical thinking skills will produce an argument with clear and 

logical reasons so that it can be used as a basis for solving problems and solutions. 

b. The Influence of PBL on Critical Thinking Skills 

The improvement in students' critical thinking skills can be attributed to the systematic implementation of 

each Problem-Based Learning (PBL) syntax, as confirmed by the learning implementation observations. 

The findings indicate that both teachers and students consistently carried out each phase of the learning 

process as intended, creating a learning environment that actively engaged students in problem-solving 

activities. Although students initially experienced difficulties in completing essay questions and solving 

complex problems, this condition was understandable because they were unfamiliar with PBL and had 

previously been accustomed to learning activities that primarily emphasized lower-order cognitive skills 

(C1 and C2). As students became more familiar with the PBL process, they gradually developed the ability 

to analyze problems, evaluate information, and formulate appropriate solutions. 

The statistical analysis demonstrated that students taught using the PBL model achieved significantly better 

critical thinking skills than those taught using the conventional model. This finding can be explained by the 

characteristics of PBL, which encourage students to understand authentic problems, plan appropriate 

solution strategies, investigate relevant information, and evaluate the effectiveness of their solutions. These 

learning experiences provide students with meaningful opportunities to practice higher-order thinking 

skills, particularly analysis, evaluation, and reasoning. This finding is consistent with constructivist learning 

theory, which emphasizes that knowledge is actively constructed through meaningful learning experiences 

and social interaction. It also supports previous studies reporting that PBL is effective in fostering critical 

thinking because it shifts the learning process from teacher-centered instruction to student-centered inquiry 

and problem solving. 

The problem-based learning model also has advantages, namely by solving problems it can develop critical 

thinking skills, find new knowledge, increase learning activities, practice thinking in dealing with 

something and to apply their knowledge in real life [40]. This is in line with research conducted by [41] 

that there is a significant difference in the critical thinking abilities of grade V students at SD Krikilan 2 

between classes taught using the PBL model and classes taught through expository learning in science 

subjects. The Problem Based Learning model is a learning model that can help students to be active and 

independent in developing critical thinking skills to solve problems through data searches so that rational 

and authentic solutions are obtained [42]; [26]. The PBL method in education increases team involvement 

and student learning capacity, provides opportunities to practice skills, educates professionals with a 

holistic vision, improves critical thinking, and increases capacity to face different market conditions [24]; 

[15]. The PBL learning model can be applied in elementary schools, because both models aim to activate 

students' roles in their learning, develop deeper understanding, and skills that are relevant to the real world 

and also support the development of students as active and independent learners [43]; [44]. The application 

of this problem-based learning model has been proven to be able to direct students in gaining new 

knowledge, using analysis from various knowledge and learning experiences they have. After that, connect 

what you have with the learning problems given by the teachers. The learning process that prioritizes the 

ability to analyze learning materials from students independently is used to learn to think critically about 

solving real problems they face. 

4. CONCLUSION 

The application of problem-based learning models has been shown to have differences with the application 

of direct learning models in the category of expository learning models on the critical thinking skills of  

class X students at MAN Boyolangu. The critical thinking skills of students in the experimental group 

increased in each variable, namely elementary clarification 40%, inference 31%, advanced clarification 

12%, basic support 25%, and strategies and tactics 22%. 
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Based on the results of the research that has been conducted, it can be concluded that there is a significant 

influence of the application of the Problem Based Learning model on the critical thinking skills of class X 

students at MAN Boyolangu which is based on the results of the Independent Sample t-test obtained a sig. 

(2-tailed) value of 0.000 because the sig. (2-tailed) value of 0.000 ≤ 0.05. The Problem Based Learning 

model is a learning model that is based on problems as a starting point for obtaining or integrating new 

knowledge that is useful for stimulating students to think critically in problem-oriented situations, 

encouraging learners (students) to apply critical thinking, problem-solving skills, connecting knowledge 

about real-world problems and issues. 

In relation to the research results obtained, suggestions that can be conveyed to other researchers who will 

conduct research on critical thinking skills at the senior high school level are that standard instruments are 

not yet available, so researchers who will conduct research on the critical thinking skills of senior high 

school students can develop critical thinking instruments by adapting standard instruments. 
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