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Abstract 
Education is a significant factor to shape human beings as a whole. The ability to think for 

humans plays an important role to develop information. The issue of lack of ability to think critically in 
Sahida Lemah Abang Vocational High School needed to be addressed. One learning model that can be 
utilized to guide students to think critically is Problem Based Learning (PBL) using an e-module as the 
resource of learning material. The study aims to examine the implementation of Problem Based Learning 
model using e-module and its influence on students' critical thinking ability.  This study used a quasi-
experiment with nonequivalent control group design as its research design. In using the research design, 
two observations have been conducted; one was before the experiment called Pre-Test (O1) and one 
after the experiment of this study called the post-test (O2). There are two samples in this study; one is 
the experimental group and the other is the control group. The study was done in Sahida Lemah Abang 
Vocational High School. The data was gathered by using tests and observation sheets of the learning 
process. The result in this study shows averagely that the implementation in each of the learning stages 
has gained 95.7% which is in the category of very good value. The most significant difference is from 
the fifth indicator "developing strategy and tactic", n gain of experimental class and control class is 5.83 
and 0.23 respectively. As the result of the hypothesis test is Sig. 0.035 which means that there is a 
significant difference in students' ability to think critically between the students in the experimental class 
and the control class, the students in the experimental class think more critically than the students in the 
control class. 
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1. Introduction 
Education has an important role in forming people who are God-conscious, intelligent, 

imaginative, talented, and useful. The aim of national education is to develop the potential of 
students so that they can think rationally, and have noble character in relation to the values of 
Pancasila, which uphold the values of truth, goodness, beauty, and religion, as well as being 
constructive and creative in order to be able to be responsible for advancing the Indonesian 
nation in adjusting to the demands of modern society is based on democracy and justice 
(Sukma & Ibrahim, 2016; Cahyono et al., 2015; Soprapto, 2013) 

In an effort to realize the objectives of national education, the learning process must 
also be considered. The issue of education is a crucial problem faced in this era of globalization 
so that qualified human resources are needed who master science and technology and are 
able to drive the industrial sectors in Indonesia (Redhana, 2013). Preparation of quality human 
resources can be done through education. The quality of education is influenced by several 
factors, including teachers, students, curriculum, and environmental factors. The teacher is an 
important factor that determines the quality of education. Demands in the field of education 
have changed a lot because currently teachers need to organize and implement teaching and 
learning activities where students can actively build their knowledge. To achieve this goal, a 
learning system that motivates and develops critical thinking is needed (Redhana, 2013). 

Critical thinking is the process of thinking of an individual to investigate the reasons that 
exist and analyse the information available to arrive at a conclusion so that the individual can 
make decisions and assessments (Ali-Abadi et al., 2020; DeWaelsche, 2015; Pursitasari et al., 
2020).Therefore, critical thinking is a combination of abilities, knowledge, attitudes, skills, and 
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processes so that individuals who think critically have the ability to ask questions correctly, 
reduce relevant information, think logically for the information they have obtained, and make 
conclusions and decisions and reliable assessments (Pursitasari et al., 2020).Critical thinking 
skills will arise in students when during the learning process in the classroom, the teacher 
designs patterns of interaction and communication using a method that emphasizes more on 
seeking effective information by the students.  

The low achievement of student competencies at SMK Sahida Lemah abang especially 
in class X AKL is due to the monotonous learning process that only relies on explanations from 
the teachers. As a result, there are still many learning goals that have not yet achieved the 
KKM (Minimum Criteria of Learning Mastery). Based on this evidence, efforts are needed to 
develop students' thinking abilities, so that the students can be freer to think in search of 
material and solutions to a problem related to the subject matter. Thus, students can be more 
critical and creative in the learning process. 

To develop the process of thinking in a learning process, it is necessary to have a model 
or learning theory that supports the thinking framework. One model that can be used to guide 
students to think creatively, critically, and at high ordered thinking is Problem Based Learning 
(PBL).Problem Based Learning is a learning model that is based on the many problems that 
require authentic inquiry, that is, investigations that require real resolution of real problems 
(Nurhidayati et al., 2018; Phungsuk et al., 2017; Abdullah et al., 2015; Ari & Katrancı, 2014). 
Through the Problem Based Learning model, students are trained to work together as a group 
to find out problem solving and most importantly they can improve their ability to solve 
problems and make conclusions as well as decisions (Han et al., 2016; Haji et al., 2015;Jalani 
& Sern, 2015) 

PBL can influence and enhance students' critical thinking (Joshi et al., 2020;Andersen 
et al., 2019). There are several studies on PBL on students' critical thinking. Like the research 
conducted by (Happy & Widjajanti, 2014) which states that PBL is effective in increasing critical 
thinking skills. Then research conducted by (Noprianda et al., 2019)which states that there are 
significant differences in the critical thinking skills of students taught with PBL learning 
models.In addition to the learning model, one of the factors supporting the success of learning 
in the classroom is learning materials that can increase student reading interest. This study 
has found that the majority of students are reluctant to open their textbooks because they are 
too ordinary and monotonous. Most students would rather prefer to open their gadgets rather 
than read their books. Based on this evidence, one solution to tackle the problem is by using 
the e-modules. E-modules is a module based on computer technology and contains chunks of 
learning material followed by questions in each chunk to make users easier to understand the 
material and allows displaying or loading images, audio, video and animation as well 
completed formative tests or quizzes enable automatic feedback immediately (Nufus et al., 
2020;Sofyan et al., 2019;Patel et al., 2018; Li et al., 2016; Suarsana & Mahayukti, 2013) 

Based on the problems above, one of the efforts that can be done is the use of learning 
models that can foster students' thinking abilities, a Problem Based Learning (PBL) learning 
model PBL learning model can improve students' critical thinking. That is because in this PBL 
learning model students are given problems and then asked to find solutions to these problems 
so students can make conclusions and decisions. In this study, PBL learning models are 
assisted by e-modules. The use of e-modules can help students in the learning process. The 
objective of this research is to analyze the implementation of the Problem Based Learning 
(PBL) using e-module on students’ critical thinking skills. 

 
2. Method 

 The research design used in this study is Non-equivalent Control Group Design 
(Sugiono, 2015). The model aims to find out and compare the data results of the values before 
and after a treatment on the same subject. In this design, observations are carried out twice 
namely before and after the experiment. The observations made before the experiment (O1) 
are called Pre-Test, and observations after the experiment (O2) are called post-tests. The 
research is carried out using two sample groups namely the experimental group and control 
group. 
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The population of this study is all students in the Sahida Lemahabang Vocational 
School in Cirebon, there were 475 students. This study uses a sample of class X AKL as the 
experimental class and class X OTKP as the control class in the Sahida Lemahabang 
Vocational School. The sampling technique that is used in this study is a non-probability 
sampling. Data collecting instruments in this study are observation and written test. 
Observations would be done to get the data to measure the implementation of the learning 
process using the Problem Based Learning (PBL) model. The observations were conducted 
with the help of observers. 

In this study, the data collection process includes a variety of activities, namely subject 
studies, model formulation, e-learning modules media study, analysis of concepts of the 
subject matter, analysis of student critical thinking indicators, description of evaluation tools, 
expert validation and design of teaching materials. The trial phase of the design of teaching 
materials using models and learning media have been made. A pretest is conducted followed 
by a teaching and finally a post-test. After all data is obtained, then the data is analyzed to 
obtain answers to the research question. 

The test questions in this study were conducted to determine the test of students' critical 
thinking skills. There are 10 long answer questions. The instrument used in the form of pre-
test and post-test conducted to measure the increase in students' critical thinking skills. Scoring 
criteria used to obtain critical thinking skills data is a modified rubric score contained in Table 
1. 

 
Table 1. Critical Thinking Skill Scoring Guidance 
 

Score Criteria 

4 Answer/explanation/conclusion are more than 75% correct 
3 Answer/explanation/conclusion are 50% - 75% correct 
2 Answer/explanation/conclusion are 25% - 49 % correct 
1 Answer/explanation/conclusion are less than 25% correct 
0 Answer/explanation/conclusion are incorrect/ not answered 

 
 
3. Results and Discussion 

This research was conducted to study and analyze students' critical thinking skills in 
terms of the learning process by using the Problem Based Learning (PBL) and by using the 
lecturing method. 

 
Implementation of Problem Based Learning (PBL) Model 

The implementation of the stages of the learning process is analyzed using 
observational data made by the observer using the observation format of the implementation 
of the Problem Based Learning (PBL). The results obtained from the learning process at the 
1st, 2nd, and 3rd meetings in Table 2. 

 
Table 2. The Percentage of the Learning Model Implementation Problem Based Learning 

(PBL) 
 

Activities Percentage 

Yes (%) No (%) 

Preliminary 100  
Main Activity   
1. Students’ orientation on the problem 100  
2. Organizing students to learn 100  
3. Guiding individual/ group investigation 100  
4. Developing and presenting the product 100  
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Activities Percentage 

Yes (%) No (%) 
5. Analyzing and evaluating the process of problem 

solving 
80 20 

Closing 90 10 

Average  95.7 4.3 

 
Data on the percentage of Problem Based Learning (PBL) implementation above 

shows the average value of each stage done is 95.7%, which can be seen that the PBL 
implementation is between the percentages of 81% - 100%; meaning it is in a very good 
category. 

The implementation has successfully been done because it is supported by several 
factorsamong others are, the problems discussed in the learning process are not new which 
means the students face those problems in their daily life within their environments (authentic), 
the teacher has explained how the learning process will be done using the Problem Based 
Learning (PBL) model, the students are accustomed to learning both individually and in a group 
discovering and discussing the learning process, a supportive environment and community 
help the students to actively collaborate. 
 
The Influence of Problem Based Learning (PBL) Learning Model on Students' Critical 
Thinking Abilities 

The results of the average value of the initial test and the final test of critical thinking 
skills in the experimental and control groups are presented in table 3. 

 
Table 3. The Difference of the Test Result between Experimental Class and Control Class in 

Each Indicator 
 

Data Indicators 

1 2 3 4 5 

Sum  -0.26 3 2.5 2.66 5.83 
Average -0.01 0.12 0.1 0.1 0.23 

 
Indicators: 
1 = Giving simple explanations 
2 = Building basic skills 
3 = Concluding 
4 = Giving further explanations 
5 = Developing strategy and tactic 
 
Based on table 3, the most significant difference from the sum of the n gain values of 

the experimental class and the control class is found in indicator five, namely "Developing 
strategies and tactics" of 5.83. The second most significant difference is in indicator two: 
"Building basic skills" of 3 and so on. While the biggest difference in the average value of the 
n gain of the experimental class and the control class is in indicator five, namely "Developing 
strategies and tactics" of 0.23. The second-largest average difference is in indicator two, 
"Building basic skills" of 0.12, and so on. When it is seen as a whole, there are indeed 
differences in improvement from each indicator, but in principle, the critical thinking skills of the 
experimental class as a whole are better when compared to the control class.  

Comparing the difference from both averages is to know the significant difference 
between experimental class and control class which needs hypothetical test. The result of 
comparison test (t-test) can be seen in Table 4.  
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Table 4. Comparison Test (t-test) 
 
 F Sig. t df Sig. (2 -tailed) 

Equal variances assume 0,017 0,897 2,173 48 0,035 

Equal variances not 
assumed 

  2,173 47,8 0,035 

 
Based on the result of the test presented in the table, F value that assumed two 

variables are similar is 0.17 with t score 2.173 and with the degrees of freedom (df) 23 and 
with α = 0.05 Sig. 0.035 is obtained.  Because Sig. 0.035 is less than 0.05, it means there is a 
significant difference in students’ critical thinking when using PBL learning model and lecturing. 
Thus, using PBL is better than lecturing. 

Based on the results of the analysis, it can be seen that the percentage of the 
implementation of Problem Based Learning (PBL) assisted by e-modules has been done is 
95.7%, which can be seen that the implementation of the PBL assisted e-module learning 
model is between a percentage of 81% - 100%; that means it's in a very good category. In the 
experimental class, the Problem Based Learning model assisted by e-modules also leads 
students to learn to work together in groups, so students can discuss about problems so they 
can find solutions to problems according to the level of student understanding.Through the 
Problem Based Learning model, students are trained to work together as a group to find out 
problem solving and most importantly they can improve their ability to solve problems and 
make conclusions as well as decisions (Han et al., 2016; Haji et al., 2015;Jalani & Sern, 2015). 

The results of this study are in line with research conducted by (Happy & Widjajanti, 
2014) which states that the PBL learning model is effective in increasing critical thinking 
skills.Other studies conducted by (Kumullah et al., 2018) stated that PBL learning models affect 
the ability of students to think critically. Other studies that are in line are research conducted 
by (Santi et al., 2016) which states that the use of e-modules in learning can improve students' 
critical thinking. Other studies conducted by (Phungsuk et al., 2017) states that problem-based 
learning via a virtual learning environment enhanced learning ability and problem-solving skills 
among students in the Photography for Communication Arts course. Furthermore, (Jalani & 
Sern, 2015) states based on the positive results obtained from a previous study, an PBL model 
was proposed which contains three important components and the five elements of 
implementation. PBL emphasizes that learning achievement is maximized and at the same 
time the necessary amount of cognitive load is minimized in achieving more efficient and 
effective learning processes. 

This study is also in line with research conducted by (Sari et al., 2015) which states that 
PBL learning models assisted by pictorial card media have an effect on students' critical 
thinking. In addition, other studies that are in line are research conducted by (Munandar et al., 
2018) which states that there is an influence of PBL learning models on students' critical 
thinking skills including students focusing on questions, being able to analyze arguments or 
identifying reasons, being able to consider the results of induction , and evaluating the results 
of consideration also provides reasons. 

Based on the analysis results, it can be seen that the critical thinking skills of the 
experimental class as a whole are better when compared to the control class. Increased 
students' critical thinking skills on each indicator showed a variety of improvement. This is 
because students are required to solve problems so that it makes students' intellectual abilities 
increase, take responsibility in their learning, connect theories, analyze situations, apply 
knowledge and develop abilities in making assignments objectively. The use of e-modules also 
has an effect on increasing students' critical thinking. 

 
4. Conclusion and Suggestions 

Based on the analysis and processing of data on the results of research that has been 
conducted at the Sahida Lemahabang Vocational School, Lemahabang Sub-District, Cirebon 
District, it can be concluded that the Problem Based Learning (PBL) model can be 
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implemented very well because the problems discussed in the learning process are not new, 
the teacher has explained about how the learning process will be done, students are 
accustomed to learning in groups, and learning environment and community are supportive. 
The Problem Based Learning (PBL) learning model, when it is done well following its stages, 
can improve students' critical thinking skills, especially on the indicator "Develop strategies and 
tactics". 
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