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Critical thinking skills are one of the competencies that must 

be achieved by students in 21st century learning that can be 

raised by applying a problem-based learning model. This 

critical thinking ability can be realized through learning using 

the Problem Based Learning (PBL) model. In a problem-

based learning model, learning media is needed that can 

support the learning process, one of which is Electronic 

Learner Worksheets (E-LKPD) which can provide 

practicality and effectiveness for students in learning. The 

purpose of this study is to describe students' critical thinking 

skills after being taught using a problem-based learning 

model assisted by E-LKPD on the material of the body's 

defense system for class XI MIPA at SMAN 1 Cluring 

Banyuwangi in the 2021/2022 academic year. This research 

is a quantitative descriptive research with the research form 

Nonequivalent Group Pretest Posttest Design. Sampling was 

done by purposive sampling technique. Data collection 

techniques using tests, observation and documentation. The 

data analysis technique in this study used the N-Gain 

calculation. The results showed that there was an increase in 

the critical thinking ability of students who were taught using 

a problem-based learning model assisted by E-LKPD with an 

average N-Gain value of 0.4975 in the medium category. 
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Introduction 

Science and technology is one of the guidelines that must be prepared in order to 

produce quality humans in facing the 21st century. Learning in the 21st century is learning that 

produces critical thinking and problem solving skills, as well as information and 

communication skills. Critical thinking skills are very important in the 21st century and are 

very important for students to have, because it allows students to be able to solve social, 
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scientific and practical problems effectively1. Critical thinking is a reflective thinking ability 

that focuses on decision-making patterns about what to believe, what to do and what can be 

justified2. With the ability to think critically, students are expected to be able to solve existing 

problems with their abilities. But in reality the majority of students in Indonesia only have 

critical thinking skills at a low level or Low Order Thinking Skills (LOTS) not High Order 

Thinking Skills (HOTS), this can be seen from the results of the Trends In International 

Mathematics and Science Study (TIMSS) survey conducted by the International Association 

for the Evaluation of Educational Achievement (IEA) that Indonesia was ranked 45 out of 48 

countries with a score of 397 in 20153. 

Biology learning is part of science that includes facts laws and principles resulting from 

scientific processes that require problem solving through critical thinking skills.  Critical 

thinking has an important role in preparing students to solve problems, explain reasons and 

evaluate information. Based on the results of interviews at SMAN 1 Cluring, it is known that 

students of class XI MIPA SMAN 1 Cluring are less than optimal in learning biology material, 

it is due to the lack of student understanding of the material presented. The results of 

observations on biology learning in class XI MIPA SMAN 1 Cluring showed that of the 33 

students in the class only about 5-8 students were actively involved in learning such as asking 

and answering questions from the teacher. The use of conventional learning models by only 

giving assignments available on Google Classroom makes students passive in the learning 

process, students do not have curiosity about the material and do not have the desire to think 

deeply or think critically about the material presented by the teacher. This can result in weak 

students' critical thinking skills. 

The learning model is the factor that is considered to most influence critical thinking 

skills4. A learning model that can bring out students' critical thinking skills is a problem-based 

learning model. Problem-based learning is an approach to learning that uses real-world 

problems as a context for students to learn about critical thinking and problem-solving skills, 

as well as to gain essential knowledge and concepts from learning materials5. 

The use of problem-based learning models can motivate students to carry out thinking 

activities in understanding and deepening concepts so as to improve students' critical thinking 

skills. This is supported by the results of research conducted by Ahmad Farisi, et al., which 

states that problem-based learning can improve students' critical thinking skills6. The stages in 

problem-based learning can support students to have critical thinking and creative thinking 

skills. Problem-based learning can improve students' critical thinking skills because in the 

problem-based learning process, students are invited to find a problem that exists in biological 

material, identify possible problem-solving solutions, determine the best solution to solve the 

problem and review and evaluate the solution applied7. So with the application of problem-

based learning models in biology learning, it is expected that students will be able to improve 

their critical thinking skills. 

The problem-based learning model is a learning model that emphasizes the direct 

involvement of students8. So that learning media is needed that can support the learning process, 

one of which is the Electronic Learner Worksheet (E-LKPD). The use of E-LKPD in problem-

based learning can provide practicality for students, besides that the use of E-LKPD makes the 

steps in problem solving more organized so as to make learning more effective. This is in line 

with the research of Diah Juhaeriyah, et al., which states that the use of LKDP in problem-based 

learning can improve students' critical thinking skills compared to not using LKPD9.   

Based on the description above, the researcher is interested in examining the effect of 

problem-based learning models assisted by Electronic Learner Worksheets (E-LKPD) on the 

material of the body's defense system on the critical thinking ability of students in class XI 

MIPA at SMAN 1 Cluring Banyuwangi in the 2021/2022 academic year. 
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Method 
Quantitative descriptive research with Nonequivalent Group Pretest Posttest Design. In 

the research using experimental class and control class. The population in this study were all 

students of class XI MIPA at SMAN 1 Cluring Banyuwangi for the 2021/2022 academic year 

consisting of five classes. Sampling using purposive sampling technique. Class XI MIPA 5 was 

used as the experimental class and class XI MIPA 2 as the control class.  

The data collection technique was carried out in two stages, namely pre-test and post-

test. The pre-test was given to see students' initial abilities while the post-test was given to 

determine students' critical thinking skills after treatment. The results of the pre-test and post-

test were tested using the N-Gain test to determine the increase in students' critical thinking 

skills. 

Results and Discussion 
Based on the results of the critical thinking ability test after being taught using the 

problem-based learning model assisted by E-LKPD, it shows that the average pre-test and post-

test scores obtained by the experimental class are higher than the average pre-test and post-test 

scores in the control class presented in table 1. 

Table 1. Average Results of Critical Thinking Ability Tests 

Class 
Average 

Pretest Posttest 

Experiment  43.94 72.48 

Control  41.39 65.15 

 

Based on table 1, it can be seen that there is an increase in the average value of the 

critical thinking ability test in the experimental class after being taught using a problem-based 

learning model assisted by E-LKPD. In addition, students who are taught using a problem-

based learning model assisted by E-LKPD have a pretest average value of 43.94 and a posttest 

of 72.48 higher than students who are taught using conventional learning with a pretest average 

value of 41.39 and a posttest of 65.15. 

In this study, to determine the increase in students' critical thinking skills before and 

after being taught using problem-based learning assisted by E-LKPD, the N-Gain test was used. 

The results of N-Gain using SPSS v.26 in experimental and control classes can be seen in 

appendix 28 and are presented in figure 1. 

 

 
Fig 1. Diagram of Students' Critical Thinking Ability Level 

Based on Figure 1, the average N-Gain value of the experimental class is 0.4975 in the 

medium category, while the average N-Gain value of the control class is 0.3901 in the low 

category. This shows that the average N-Gain value of the experimental class is higher than the 
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average N-Gain value of the control class. So it can be concluded that students in the 

experimental class who were taught using problem-based learning assisted by E-LKPD 

experienced an increase in critical thinking skills higher than students who were taught using 

conventional learning models. 

The difference is obtained one of them because the use of a problem-based learning 

model assisted by E-LKPD can provide opportunities for students to train and develop their 

critical thinking skills because it uses problems that students often encounter in everyday life 

as an initial concept in learning and the use of E-LKPD which can help the steps in problem 

solving to be more organized. This is in accordance with the research of Diah Juhaeriyah, et al.,  

which states that the use of LKDP in problem-based learning can improve students' critical 

thinking skills compared to without using LKPD, this is because LKPD which begins with the 

presentation of the problem, can direct students to be able to solve problems through procedures 

and students are directed to be able to make conclusions9. 

Based on the results above, it can be concluded that the problem-based learning model 

assisted by E-LKPD can improve students' critical thinking skills, this is also in accordance 

with Alita's research that problem-based learning models can improve critical thinking skills in 

each cycle and can improve students' understanding10. This is also in line with research by 

Herzon Hamdalia Hayuna, et al., that the problem-based learning model has a positive impact 

on students' critical thinking, this can be seen by the seriousness of students when discussing 

with their groups in the process of solving problems, and the application of problem-based 

learning can optimize learning experiences such as experience in terms of solving case studies, 

recording data, finding relevant sources, and presenting the results of discussions with their 

groups11. 

Conclusion 

Based on the results of research and data analysis that has been carried out in this study, 

it can be concluded that the critical thinking skills of students in the experimental class taught 

using a problem-based learning model assisted by E-LKPD on the material of the body's 

defense system have increased higher than students taught using conventional learning models, 

marked by the average N-Gain of the experimental class of 0.4975 in the medium category, 

while the average N-Gain of the control class is 0.3901 in the low category.  
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