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ABSTRACT 

This study aims to investigate the effect of implementing problem-based learning in lesson study on 
students' critical thinking skills, especially of the topic human respiratory system. The research 
method used is a true experiment with a posttest-only control design. The population in this study 
were students of class XI MIPA SMAN 1 Tasikmalaya which consisted of 8 classes with a total number 
of students was 273. The samples used in this study were 2 classes, class XI MIPA 8 an experimental 
class with 35 students, and class XI MIPA 7 a control class with 33 students. The sampling technique 
was carried out by cluster random sampling technique. Data collection techniques in the form of 
critical skills test a total of 15 things. The instrument is used to test critical thinking skills on the 
material of the human respiratory system. The data analysis technique was carried out by using a t-
test. The results significance value is 0.023<0.05 can be said that there is an effect of problem-based 
learning models on students' critical thinking skills in the human respiratory system 
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Introduction  

Each learning activity has learning objectives that must be achieved to obtain the predicate of 
successful learning, all parties involved in learning have a role in achieving this success. One 
of the roles played by educators is to be able to analyze the learning needs of students. 
Educators must able to be critical to analyze the learning needs of students in the classroom 
(Triyanto & Prabowo, 2020). The learning needs of students in the modern pedagogical era are 
indicated by student-centered learning activities. Learner-centered learning seeks to improve 
the learning system that emphasizes learning directly based on the needs of students 
(Prasetyo, 2021). Learner-centered learning activities encourage them to be proficient in facing 
the challenges of the 21st century. 

Student-centered learning activities are the characteristics of learning in the 21st-century 
era. These characteristics aim to equip students to face increasingly complex life challenges 
and find solutions to the problems they face. Students in the 21st century are encouraged to be 
able to develop competencies to face the challenges of complex life. Competencies that must 
be developed by students in the 21st-century era include critical thinking, problem-solving, 
creative thinking, communication, and collaboration (World Economic Forum, 2015). Efforts 
to develop these competencies must be balanced by educators with personal expertise and 
improve the quality of learning by improving the teaching system and pedagogical 
competencies such as creating an active, innovative, and creative learning atmosphere. (Kono 
et al., 2016). The development of 21st-century competencies in students is one of the priorities 
of the educational program held at SMAN 1 Tasikmalaya. Learning created by educators 
includes seeking to develop 21st-century competencies, in biology subjects. One of the 
competencies development carried out at SMAN 1 Tasikmalaya is critical thinking. 

Observation results show that biology learning is carried out using the Discovery 
Learning model. The use of the Discovery Learning model at the time of learning allows 
students to discover concepts and meanings on their own about the topics given by the 
educator. However, the use of the Discovery Learning model has problems including still 
having difficulty finding answers to questions given by educators, especially questions related 
to real problems in their environment, students receiving the latest information always receive 
it directly without thinking the information is true or not, and students in finding facts are less 
reinforced by other supporting reasons. These obstacles cause students to be unable to answer 
questions from educators which affects their low critical thinking. The problems above show 
that there is a need for the development of critical thinking in students (Rachmedita et al., 
2017).  

Educators feel worried about students because in biology learning students find it 
difficult with the usual learning model causes the level of critical thinking is still low. Several 
biology learning materials bring together students with problems. One of the biological 
materials that are considered difficult by students is the material of the human respiratory 
system.  

The topic of the human respiratory system is the topic with the 1st most difficult rank in 
the Difficult to Understand category or material that is difficult to understand with a 
percentage of 54.5%(Fauzi & Mitalistiani, 2018). The topic for the respiratory system is material 
that discusses organs, functions, mechanisms, respiratory capacities, and diseases or disorders 
that occur in the human body. So on the material of the human respiratory system, students 
need a detailed explanation so that students can understand the material presented. 

Improving students’ critical thinking skills can be done with problem-based learning 
(Widodo, 2017). Problem-based learning provides opportunities for students to think critically 
and find solutions to problems that are relevant to everyday life. One of the learning models 
that can accommodate problems as a learning stimulus is Problem Based Learning PBL. The 
PBL model is a learning model that brings together students' authentic problems that are 
closely related to everyday life and helps students understand the learning material achieving 
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student learning goals. (Etherington, 2011; Nofziarni et al., 2019; Wood, 2003). Authentic 
problems are the strength of PBL which is used as a learning stimulus (Triyanto et al., 2016). 
The use of the PBL model to improve the quality of learning and the competence of educators 
needs to be studied on an ongoing basis. The lesson Study-based PBL model provides 
advantages in carrying out the learning process because the Lesson Study students can 
improve pedagogically and educators can improve the quality of learning that is carried out 
collaborative so that suggestions and recommendations from observers affect the course of the 
next learning process. Lesson study is a model for fostering the teaching profession through 
collaborative and sustainable learning assessments, based on peer-to-peer principles and 
mutual learning to build a learning community. (Susilo, 2013). Lesson study can also be used 
to assess the effect of the learning that has been implemented (Triyanto & Prabowo, 2020). This 
lesson study focuses on improving the quality of an educator’s learning through three stages, 
namely Plan, Do, and See (Asyari et al., 2016; Susilo, 2013). Lesson study is needed by 
educators in improving learning processes and outcomes (Jusuf, 2018; Rahayu et al., 2012) and 
its potential in supporting efforts to improve 4Cs skills with critical thinking being a part of it 
(Fujii, 2019; Putra & Nurlizawati, 2019). Based on the description above, this study aims to 
determine the effect problem-based learning model based on lesson study on students' critical 
thinking skills on the topic of the human respiratory system 

Methods  

This research is True Experiment research. The population in this study were students of class 
XI MIPA SMAN 1 Tasikmalaya which consisted of 8 classes with a total of 273 students. The 
research sample used 2 classes totaling 68 students, consisting of 35 experimental class 
students and 33 control class students with sampling using the Cluster Random Sampling 
technique. The research design used Posttest Only Control Design. There are two types of 
research variables used in this study, namely independent variables, and dependent variables. 
The independent variable is a problem-based learning model based on lesson study and the 
dependent variable is the students’ critical thinking skills. 

The data collection technique used is a critical thinking skill test given to the 
experimental class and the control class at the posttest. The research instrument used a 
description test with a total of 15 questions according to the indicators (Ennis, 1985) including 
elementary clarification, basic support, inference, advanced clarification, dan strategy, and 
tactics. The data analysis technique used an independent t-test which previously tested the 
normality of the data using the Kolmogorov-Smirnov test and test of homogeneity of variances 
using the Levene test. All data analysis was carried out with the help of SPSS Windows 
version 25 software. One example of critical thinking questions is shown in Figure 1. 

 

Figure 1. Examples of Critical Thinking Skills 
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Results and Discussion  

The data obtained from this study are post-test data for the experimental class and the control 
class which can be seen in Table 1. 

Table 1. Posttest Statistics Data for Critical Thinking Skills of Students in Experiment Class 
and Control Class 

Statistics Experiment Class  Control Class  

Maximum score 
Minimum score 

Range  
Mean 

standard deviation 
variant 

36 
18 
18 

27.62 
4.57 

20.88 

36 
15 
21 

25.06 
4.64 

21.62 

 
Table 1. This shows that the post-test average score of critical thinking skills in the 

experimental class is 27.62 greater than the post-test average score of critical thinking skills in 
the control class, which is 25.06. 
Based on the analysis precondition test, the data has met the analysis precondition, namely 
population data with normal distribution using the Kolmogorov-Smirnov test and data with 
a test of homogeneity of variances using the Levene test. Overall the results of the analysis 
precondition test are presented in Table 2 and Table 3 

Table 2. Data Normality Test (Kolmogorov-Smirnov Test) 

One-Sample Kolmogorov-Smirnov Test 

                  Unstandardized Residual 

N 33 

Normal Parameters, b Mean .0000000 

Std. Deviation 8.06554915 

Most Extreme Differences Absolute .134 

Positive .134 

Negative -.122 

Test Statistic .134 

Asymp. Sig. (2-tailed) .140 c 

The results of the analysis precondition test in Table 1 obtained the Asynp value. Sig. (2-
tailed) that is equal to 0.140. This value has a significance of> 0.05. Following the rules of 
normality testing, it can be concluded that Ho is accepted, which means that the post-test data 
on students’ critical thinking skills have been taken from a normally distributed population. 
While the test of homogeneity of variances with the Levene test has a significance value test 
rule of> 0.05 is presented in Table 3. The results of the homogeneity of variances test analysis 
are 0.848 which can be concluded that the data taken has homogeneity of variances. 
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Table 3. Homogeneity Test (Levene’s Test) 
Test of Homogeneity of Variances 

 
Levene 

Statistic df1 df2 Sig. 

Critical 
Thinking 

Based on Mean .037 1 66 .848 

Based on Median .127 1 66 .723 

Based on Median and with 
adjusted dF 

.127 1 65,323 .723 

Based on trimmed mean .032 1 66 .859 

The t-test was used to test the research hypothesis. The t-test was carried out because the data 

had met the analysis precondition. The complete hypothesis test is presented in Table 4. 

Table 4. Hypothesis Test (Independent T-Test) 

Independent Sample Test 

 Levene’s 
Test for 
Equality 

of 
Variances 

t-test for Equality of Means 

F Sig. t dF Sig. 
(2-

tailed
) 

Mean 
Difference

s 

Std. Error 
Difference

s 

95% 
Confidence 

Interval of the 
Difference 

Lowe
r 

Upper 

Critical 
Thinkin
g 

Equal 
variance
s 
assumed 

.03
7 

.84
8 

2,32
7 

66 .023 7.2175 3.1022 1.023
8 

13.411
2 

Equal 
variance 
not 
assumed 

  2,32
6 

65,64
1 

.023 7.2175 3.1035 1.020
5 

13.414
5 

The results of data analysis using the t-test according to Table 4 show that the hypothesis 
test is less than 0.05, so it can be said that the hypothesis in this study is accepted (Ho is 
rejected). So that there is an effect of the PBL-based lesson study on students' critical thinking 
skills on the topic of the human respiratory system in class XI MIPA SMAN 1 Tasikmalaya. In 
line with research by Yunita et al., (2020) that the PBL model based on lesson study can 
improve students’ critical thinking skills. This influence exists because the use of the lesson 
study-based PBL helps the teacher plan, do, and see so that teacher collaborates with the lesson 
study team to provide an increase in the quality of learning, especially in improving the quality 
of critical thinking in line with one of the demands. 21st-century skills. 

In the experimental class, the PBL stages are made in more detail based on lesson study, 
such as the planning stage before the model teacher implements the learning activities, the 
model teacher makes a design related lesson design that will be used in a meeting 
accompanied by an observer, the do (implementation) stage the model teacher implements 
according to the syntax of PBL starting with (1) student orientation, (2) organizing student 
learning activities, (3) guiding investigations, (4) presenting the work, (5) analyzing and 
evaluating the results and at the see stage (reflection). Model teachers and observers share 
valuable experiences gained after reviewing learning, findings obtained during the learning 
process, and discuss alternative solutions for the next meeting. Students in the experimental 
class carrying out learning activities were seen to be more active and the enthusiasm of 
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students was higher than in the control class using the DL model. It can be seen in the 
comparison diagram an interpretation of the results of students' critical thinking skills in the 
experimental class and control class is presented in Figure 2. 

 
Figure 2. Comparison of the Average Posttest Score of Critical Thinking Skills in Experiment 

Class and Control Class 

Figure 1 shows that the achievement of the post-test average score in the experimental 
class using the lesson study-based PBL model obtained an average score of 27.62. While the 
post-test average score in the control class using the Discovery Learning model obtained an 
average score of 25.06. The post-test average score in the experimental class was higher than 
the control class post-test average score with a difference of 2.56. The average post-test scores 
in the experimental class and control class from each question indicator are presented in 
Figure 3. 

 
Figure 3. Average Posttest Score Critical Thinking Skills Experiment Class and Control Class 

Each Indicator. 

Based on Figure 3, it can be seen that the average score of the experimental class is 
superior to the average value of the control class calculated for each indicator of critical 
thinking skills. Indicators of critical thinking skills, including elementary clarification in the 
experimental class which is 2.12 higher than the control class at 1.78, basic support in the 
experimental class is 1.65 which is higher than the control class at 1.60, inference in the 
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experimental class is 1.65 higher than the control class at 1.57, advanced clarification in the 
experimental class is 1.62 higher than the control class at 1.52, and strategy and tactics in the 
experimental class are 1.94 higher than the control class of 1.84. This can indicate that the lesson 
study-based PBL model can improve critical thinking skills. This research has proven to show 
that the lesson study-based PBL model can be applied and used as an alternative in student 
learning activities. 

Critical thinking skills using the lesson study-based PBL model have increased because 
the PBL model is an ill-structured learning model that demands a high level of knowledge and 
skills based on real or authentic problems in solving problems, besides that PBL expands the 
teacherroleles student facilitation (Mugla, 2011). Therefore, the problem-based learning model 
is included in the student-centered learning model (Yuan et al., 2008).  

Learning with Lesson Study gives more attention in terms of planning between the 
model teacher and the observer, conducts discussions first with the model teacher, has 
prepared lesson plans in lesson design, teaching materials, and LKPD to be discussed if there 
are some suggestions or input from the observer to improve the planning that has been 
prepared before being stimulated in class (Susilo, 2013). Input/suggestions from observers 
that should be changed in lesson design must include jumping tasks and sharing tasks, the 
allocation of LKPD work is carried out for 15 minutes, some students have to present the work 
of LKPD, and the teacher provides stimulation from pictures/videos to provoke questions 
students, if the learning is done online at a zoom meeting, the model teacher must try to get 
students on camera, work on LKPD is done in a breakout room so that students can discuss 
according to groups. 

In the Lesson Study, do (implementation) stage, the first meeting and the second meeting 
were conducted offline in class XI MIPA 8, while the third meeting was conducted online 
through a zoom meeting. The model teacher and observer must record the findings during the 
learning activities to be discussed together in the See stage (reflection). The focus of this 
observation is on the activities while learning in the classroom, not on the appearance of the 
model teacher who is teaching (Susilo, 2013). The Do stage follows the syntax of Problem Based 
Learning which begins with the model teacher greeting, checking the attendance of students, 
doing apperception, motivating, and explaining the learning objectives. Next, Problem Based 
Learning syntax begins with student orientation to the problem where students are given a 
stimulus such as an image displayed on the PowerPoint, the teacher asks according to the 
image displayed then students answer from the model teacher’s question. The problems given 
to students are problems that are relevant to everyday life. 

Organizing student learning activities are carried out with the model teacher asking 
questions related to the material to be delivered, then the group is divided into 4 groups 
randomly to work LKPD. The model teacher distributes LKPD to each group in the form of a 
hard file to make it easier for students to work on questions. Each group that has received the 
LKPD questions is done together with their group friends. The next stage is guiding the 
investigation, after students are given LKPD to do, then educators must be able to guide 
students in the investigation. At this stage, the model teacher helps students determine the 
tasks that must be done, and students are guided by the model teacher in collecting 
appropriate information. (Shofiyah & Wulandari, 2018). Investigation efforts help students to 
think critically in analyzing a problem (Herzon et al., 2017). The stage of guiding the 
investigation raises students’ critical thinking skills to be better so that this syntax is included 
in the main syntax in influencing students’ critical thinking. 

In the stage of developing and presenting work, the model teacher asks representatives 
from each group to present the results of working on the LKPD, and the final stage is analyzing 
and evaluating the results, where the model teacher provides opportunities for students if 
there are responses from different answers from students. Presenting the results of the work 
trains students to think critically because students convey ideas or ideas obtained to find 
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solutions to problems. This stage makes students practice critical thinking so that it is included 
in higher-order thinking (Oktavianto et al., 2017). The model teacher must assist students in 
presenting the results and reflecting on the processes used (Shofiyah & Wulandari, 2018). 

The last stage is analyzing and evaluating the results. This stage is the stage of reflection 
in critical thinking. Students try to be able to evaluate the results of working on the LKPD if 
there are answers that are different from other students, the model teacher must also help 
clarify a concept that is being studied if students experience errors in filling out the LKPD. The 
process of analyzing and evaluating results includes the final form in finding solutions or 
making decisions made by students (Herzon et al., 2017). Then the model teacher gives 
questions that are considered a jumping task to students and students are asked to answer 
these questions. Before the meeting was closed, the model teacher asked the student 
representatives to convey the lessons learned after carrying out the learning process about the 
human respiratory system. 

In the see (reflection) stage, the model teacher and observer share valuable experiences 
obtained after reviewing learning, findings obtained during the learning process, and discuss 
alternative solutions for the next meeting. Model teachers and observers are allowed to convey 
the lessons learned from learning (Susilo, 2013). Students in the experimental class carrying 
out learning activities were seen to be more active and the enthusiasm of students was higher 
than in the control class which used the Discovery Learning model. 

The learning process in the control class was carried out in class XI MIPA 7 for three 
meetings using the Discovery Learning model. The first and second meetings were conducted 
offline in class XI MIPA 7, while the third meeting was conducted online via a zoom meeting. 
Students who learn well are active, and conducive but not as active as experimental class 
students. The reason for this difference is because the learning model applied, namely the 
Discovery Learning model, has been very often applied to biology learning by the biology 
teacher concerned. But the teacher still strives for active and conducive learning activities such 
as conducting learning in the experimental class. 

The Discovery Learning stage begins with a stimulus. Students are allowed to observe 
the image that has been displayed which aims to stimulate the curiosity of students and will 
build knowledge and relate the image observed to the knowledge that has been previously 
obtained. But some students have not been able to focus on giving the stimulus so when 
observing the picture they feel confused. Students learn to observe an object that has been 
displayed to stimulate critical thinking so that they can find the concept of an object being 
observed (Khofiyah et al., 2019).  

The second stage is identifying the problem. After students are given stimuli related to 
an image that is displayed, students are asked to formulate problems from the image so that 
students will begin to actively ask questions to the teacher and other students. The purpose of 
this question and answer is to bring up the focus of the problem being studied. This question 
and answer process has a good impact on students because it stimulates critical thinking skills. 
Students have started to dare to ask questions to other students but some answers still need to 
be perfected. Some students do not follow the course of activities at this stage so this process 
needs to be improved again. At this stage, students are encouraged to be able to think critically 
through questions and answers from other students (Khofiyah et al., 2019).  

The third stage is data collection. At this stage, students are divided into groups and 
then given LKPD which must be done by each group. Students conduct discussions to find 
answers related to the LKPD given, either from literature sources or the internet. However, 
during the discussion, some students did not follow the discussion. The results of the 
discussion are used as the basis when analyzing an idea (Khofiyah et al., 2019). At the data 
processing stage, students express their opinions to each other to encourage students to 
understand a concept. Students who at the data collection stage did not follow the course of 
the discussion had an impact on data processing, these students were unable to express ideas 
or opinions to answer LKPD questions. 
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The next stage is verification. At this stage, students try to present the results of the 
LKPD answers through presentations in front of the class. However, when their group made 
their presentations, some students did not pay attention, causing them to be unable to provide 
feedback or rebuttal. Some students did not dare to express their opinions properly. The role 
of the teacher at this stage is to straighten the understanding of students who are less precise 
so that students do not understand an appropriate concept (Lieung, 2019). Another role is to 
encourage students to be more active in expressing opinions according to the given LKPD. The 
last stage is that students are required to be able to draw conclusions obtained after carrying 
out the learning process. 

The influence of the PBL model on students’ critical thinking indicators appears to 
increase in each learning process because it experiences adaptations that can be accepted by 
students. Problem Based Learning can facilitate students to improve the quality of critical 
thinking skills, and active learning (Putri et al., 2019). Problem Based Learning also increases 
knowledge, students are trained to be able to find solutions to authentic problems, and there 
are discussions for each student who tries to find solutions based on the results of each 
individual's thinking. The use of Lesson Study in the learning process is one of the efforts to 
achieve educational goals as stated in Law Number 20 of 2003 concerning the National 
Education System (Mustofa et al., 2016).  

The value of students’ critical thinking skills is obtained from tests conducted after all 
the material on the human respiratory system has been delivered. In the post-test experimental 
class, questions that can be answered correctly are found on indicator elementary clarification 
with a score of 2.12 because during the learning process by the Problem Based Learning syntax, 
namely the orientation of students to problems in the learning process the teacher Asks 
students to identify as many problems as possible. Students feel challenged because of 
curiosity about a given problem so that students can identify problems or focus on questions 
better. Problem orientation begins with problems regarding the human respiratory system 
related to everyday life. Students are trained to identify problems by themselves (Salbiah, 
2017). If students are trained to identify problems, then the relevant problems according to the 
material provided will help students find appropriate solutions. 

The score that students answered at least correctly was found in the indicator providing 
a further explanation (advanced clarification) with a score of 1.62, students were able to define 
a term and identify assumptions, but some of the students’ answers were incomplete. There 
are still students who do not understand in understanding a problem and have not found the 
focal point of the problem so the causes of the low indicator to provide further explanation. In 
addition, the cause of the low indicator is because there is a factor in students’ laziness in 
reading, some students in the learning process still do not pay attention to the teacher in 
delivering learning material. Therefore, the skills of students in providing further explanations 
must be improved again by increasing students’ scientific literacy which allows students to be 
more communicative. (Ridho et al., 2020).  

The results of other critical thinking skills indicators such as building basic skills (basic 
support) obtained a score of 1.65. This aspect indicates that students must improve their basic 
skills in considering the truth of sources and considering the results of observations. The factor 
causes this indicator is low because students in analyzing a given problem still receive 
information directly without thinking that the information is valid or not, students also 
consider the value of observations incomplete and still need time to analyze the problems 
raised. These factors need to be improved again so that students can have a good flow of 
thinking. Critical thinking skills direct students to pay attention to the results of observations 
by looking at things that are following the procedure (Ridho et al., 2020). 

The inference indicator has a score of 1.65 students learn to make and consider the value 
of decisions, but some students are hesitant in making decisions from a given problem, and 
students who are also in the learning process must be more careful involved so that students 
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can make generalizations well. Students only conclude briefly without relating it to the 
material obtained, so students are less than optimal in critical thinking (Hidayati et al., 2021). 
The ability to conclude can be improved by applying concepts, principles, and skills to 
conclude (Fakhriyah, 2014).  

Indicators for strategy and tactics have a score of 1.94 students were able to determine 
actions but some students were less sure of the actions taken in a problem taken and students 
were also able to interact with other people but students were less precise in providing 
supporting reasons. Students must be able to choose criteria to find solutions to problems and 
then must provide logical explanations. Low understanding related to the concept of the 
material being studied makes students feel doubtful in deciding an action, with reading or 
scientific literacy activities will help students in applying daily life according to what is learned 
in class. (Ridho et al., 2020). based on this research in the experimental class, Problem Based 
Learning provides space for students to solve a problem based on the material presented and 
supported by Lesson Study so that Problem Based Learning based on Lesson Study affects 
students’ critical thinking skills. 

In contrast to the control class posttest using the Discovery Learning model, each 
indicator of critical thinking skills has a different difference from the experimental class. Most 
of the students who answered the correct questions were found on indicators of strategy and 
tactics with a score of 1.84. Students are quite good at mastering the concepts given so that in 
determining actions according to the questions given, they immediately focus on problems 
and find solutions to these problems. But this indicator must be improved so that students 
who still feel doubtful in determining actions can learn continually. Scientific literacy activities 
are then analyzed to link concepts and can then be applied in everyday life (Oliveras et al., 
2013). The goal is for students to better understand how to determine an action with various 
sources used (Nurrohmi et al., 2017).   

The score that is at least answered correctly by students is found in the indicator 
providing a further explanation (advanced clarification) with a score of 1.52. The cause of this 
low indicator is the poor flow of students thinking, in the learning process students are still 
less focused on analyzing the problem points given, and they lack students scientific literacy 
so that when given questions that are long enough students read only half of it, especially the 
questions that are required to answer questions, define terms and identify assumptions that 
cause students’ answers to be incomplete and the answers still need to be improved. Therefore, 
as educators, they must train repeatedly by providing suggestions or improvements to 
students (Salbiah, 2017). 

Meanwhile, the results of other critical thinking skills indicators such as providing a 
simple explanation (elementary clarification) obtained a score of 1.78. In this indicator, 
students have the second-highest score in the control class. Students begin to learn to practice 
critical thinking skills from the questions that have been given by educators, students also 
learn to formulate questions according to the Discovery Learning syntax, namely problem 
identification. Students’ answers related to this indicator have honed their critical thinking 
level of students but still, need to be developed again so that the flow of students’ thinking is 
good according to the right and clear concept. To be in line with indicators providing simple 
explanations, educators must encourage students to think critically through problem 
identification (Khofiyah et al., 2019).  

The indicator of basic support has a score of 1.60. Students still feel they are not free to 
explore the results of observations given by educators so that in finding solutions related to 
the problem it is still not appropriate, also in determining the truth of the students' source in 
the flow of thinking is still not right, some receive information directly without supporting 
reasons, but some students received information along with the right reasons. Learning 
process activities to hone students’ critical thinking skills need to be carried out continually 
(Khofiyah et al., 2019). Especially in analyzing an object based on observations that trigger 
critical thinking skills so that a concept will be built in real terms. 
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The indicator of concluding (inference) obtained a score of 1.57. This is because students 
have difficulty in the learning process, students are less active in asking questions about the 
material presented, and students must try to be active in finding their knowledge. Students in 
giving conclusions must be related so that the conclusions obtained will be easily understood 
and easily accepted also in making the value of decisions, there are still students who are 
hesitant in answering questions related to the material provided. This low score is due to 
improving critical thinking skills not only memorizing material but having to master concepts 
so that students can meet the indicator criteria of critical thinking skills. (Qurniati et al., 2015). 

Problem Based Learning model is included in the student-centered learning model 
(Yuan et al., 2008). PBL with Lesson Study is an effort to improve the quality of learning which 
was proven to influence the critical thinking skills in class XI MIPA. Improved critical thinking 
skills are certainly influenced by the conditions of the learning environment created by the 
teacher with Problem Based Learning which is directly assessed in the Lesson Study at each 
meeting and has findings that must be studied and from these findings must be improved for 
the implementation of the next meeting. The focus of the Lesson Study includes improving the 
quality of learning and the quality of educators (Triyanto & Prabowo, 2020).  

Based on the description above, the PBL model studied with lesson study as an effort to 
improve the quality of learning has been proven to influence the critical thinking skills of 
students in class XI MIPA. Improved critical thinking skills are certainly influenced by the 
conditions of the learning environment created by the teacher with problem-based learning 
directly studied with lesson study. The focus of lesson study includes improving the quality 
of learning and the quality of educators (Triyanto & Prabowo, 2020). There is the use of a lesson 
study-based PBL model so that students are required to solve a problem and provide a 
solution to a problem so that they can hone students critical thinking skills. Not only concepts 
must be obtained but problem solutions based on concepts appropriate in real life. 

The use of the lesson study-based PBL model is considered a good model to influence 
students’ critical thinking skills. The use of the lesson study in this study can improve the 
quality of learning and improve pedagogical competence which is carried out in collaboration, 
so that other educators can follow the example by using lesson study consistently in the 
learning process and then jointly discuss the findings during learning and reflect on them so 
that they can become a new habit for educators in carrying out the learning process by the 
principle of lesson study which is sustainable, educators can continue to do lesson study in 
learning activities. These efforts are a benefit in the use of lesson study. 

Conclusion  

Based on the results of research and data analysis, it can be concluded that there is an effect of 
the PBL model based on lesson study on students’ critical thinking skills on the topic of the 
human respiratory system in class XI MIPA SMAN 1 Tasikmalaya the 2021/2022 academic 
year. This is indicated by the hypothesis test that has been carried out that Ho is rejected, which 
means a significance value <0.05 to be more precise (0.023 <0.05). The existence of a lesson 
study-based PBL can make it easier for students to gain knowledge based on solutions to 
problems faced so that it can be applied by all educators in improving critical thinking skills. 
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