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Abstract. Improving cognitive learning outcomes can be assisted by problem-based learning (PBL) 
based on Lesson Study (LS), where in the characteristics of PBL there is a question posed as a problem 
for students to work on. LS is learning through collaboration of subject teachers in discussing the 
direction of learning objectives in finding suitable learning strategies or methods to help achieve 
learning objectives. This study aims to determine the effectiveness of PBL model based on LS in 
improving students' cognitive learning outcomes. The research sample was 10 students in Tondangow 
Christian Junior High School, Tomohon City, North Sulawesi, Indonesia. The research data were 
obtained through teacher and student learning activity questionnaires, and cognitive learning outcomes 
through test questions in the form of essays. This learning activity was carried out using 2 learning 
cycles, with the acquisition of scores in cycle I amounting to 62.1% and cycle II amounting to 92%. The 
results showed an increase in students' cognitive learning outcomes. Furthermore, the N-Gain test was 
carried out with a value of 80.19% with the interpretation of "effective", and the results of the division 
of the N-Gain score, which is greater than g> 0.7, namely with a value of 0.80 with a "high" category. 
Based on the results of these calculations, it can be concluded that. 
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INTRODUCTION 
Decision-making in action is a mental and structured activity through thinking (Isnaini & Mulyono, 
2019). Someone will be faced with a problem in which someone must take action to solve the problem, 
as well as in the learning process faced by students, they are faced with a problem to find answers / 
solutions to go through the problem solving process (Kim et al., 2018). The learning process that 
emphasizes activities by providing problems and is carried out with activities to find answers based on 
problems will have an impact on students' cognitive abilities (Kuisma & Nokelainen, 2018; Khotimah 
et al., 2021). A problem is a situation that hinders or becomes a barrier in a person to progress, limited 
in developing, inappropriate expectations, and a situation that confuses a person (Maulyda et al., 2019), 
but these things can be solved by various processes, ways or actions in solving problems so that they 
have an impact on cognitive learning outcomes (Yulindar et al., 2018; Apriyani et al., 2019; Wang, 2021; 
Tung & Alissa, 2021). Cognitive learning outcomes are the acquisition of knowledge through a series of 
receiving information in student learning activities carried out both in class and outside the classroom 
through a series of investigations to obtain answers that can be accepted as true, thus influencing and 
improving student learning outcomes significantly (Senisum et al., 2022). Cognitive learning outcomes 
can be improved through learning that emphasizes the problem-solving process of giving problems by 
the teacher based on the material to be taught (Ilma et al., 2022). Cognitive learning outcomes are a 
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series of learning carried out by students during learning activities, gaining knowledge, being able to 
explain, summarize, and conclude learning (Permatasari et al., 2019; Hanif, 2020). Cognitive abilities 
that students have affect all aspects of learning activities related to thinking, reasoning and brain activity 
(Saarinen et al., 2021). Cognitive learning outcomes are based on the clarity of important information 
generated based on student actions in searching for answers (Bagassi & Macchi, 2020). Good cognitive 
learning outcomes must be possessed by students to facilitate thinking activities and learning activities 
to be more effective. The domain of cognitive learning outcomes by Bloom's taxonomy includes 
remembering, understanding, applying, analyzing, evaluating, and creating (Das et al., 2020). The 
impact of good student cognitive learning outcomes affects aspects including thinking activities, making 
observations, trying, asking questions, discussing, and even conducting experiments (Gunawan et al., 
2020; Adnan et al., 2021; Khairani & Aloysius, 2023; Wola et al., 2023). Students who have good 
cognition are able to face difficulties, pressures, and can think logically in making the best decisions 
(Kew & Tasir, 2021; Arono et al., 2022). Cognitive learning outcomes that are continuously trained 
make students have good abilities in analyzing and processing information (Kivi et al., 2021; Yıldırır, 
2020). 
Based on initial observations, conducted during 2 face-to-face meetings of learning activities, students 
tend to only learn independently through the textbooks provided by the teacher, students have not been 
taught with cognitive learning outcomes activities with groups, students lack courage in asking teachers 
and friends. Furthermore, researchers conducted an initial test to determine students' cognitive 
learning outcomes by giving questions or description tests. The making of essay questions is adjusted 
to the indicators of learning outcomes at the C2-C6 level cognitive domain. The average results of the 
acquisition of cognitive learning outcomes for each indicator include understanding (C2) with a score 
of 32.44, applying (C3) with a score of 31.22, analyzing (C4) with a score of 28.68, evaluating (C5) with 
a score of 27.55, and creating (C6) with a score of 27.54. and if averaged, the total score of students' 
cognitive learning outcomes is 29.48. Based on observations and pre-research results by doing 
calculations, the average value of students' cognitive learning outcomes is still very poor. The low 
cognitive learning outcomes of students can be overcome by conducting meaningful and varied learning 
activities by emphasizing the process of activities to find sources of answers through problems or topics 
that are faced with students. 
In order for learning to take place in accordance with the expected goals, it is necessary to vary student 
learning activities assisted by learning models. The implementation of learning models in the stages of 
learning can improve various student skills in the 21st century (Mamahit et al., 2020; Matraeva et al., 
2020; Y. Rahmawati et al., 2020) among them cognitive learning outcomes (Evendi et al., 2022). 
Various kinds of learning models exist, the problem-based learning (PBL) model based on lesson study 
(LS) can be used to improve students' cognitive learning outcomes (Bayram & Deveci, 2022; Surur et 
al., 2020). LS is an activity of a circle or group of educators in formulating problems that arise in student 
learning activities, how to teach students with good methods and strategies, so that learning objectives 
for students can be achieved (Huong et al., 2020; Richit et al., 2021).  The LS stage, consisting of Plan, 
is the stage where the subject teacher, in this case the biology teacher with the team, conducts a 
discussion in determining what meaningful learning will be taught to students by the model teacher, 
the second stage Do, where this stage is the activity of the model teacher in carrying out learning 
according to the agreement made with the team at the plan stage, which includes the implementation 
of the PBL model syntax, and the third stage is see where this stage is to conduct a series of reflections 
on all learning activities carried out from the beginning to the end of learning by the model teacher and 
students who are presented with the findings by the observer (Ogegbo et al., 2019; Wahman et al., 2020; 
Wake & Seleznyov, 2020; et al., 2021). The PBL model is a learning activity that can guide students in 
learning, by emphasizing the process of finding an answer carefully, systematically, accurately, critically 
and analytically so that it can be trusted in producing new theories (Saputra et al., 2019; Sousa & Costa, 
2022). The problem-based learning process can be done in groups, outside the classroom or in group 
discussions, so that these activities can lead to direct student activity (student centered) in their learning 
activities in seeking and finding answers (Duda et al., 2019; Funa & Prudente, 2021; Laksmi et al., 2021). 
Based on the description of the problems above, research can be carried out using the LS-based PBL 
model on student cognitive learning outcomes. 
 
METHOD 
This study used a type of classroom action research (PTK) with the aim of improving cognitive learning 
outcomes with the LS-based PBL model on the learning material "Plant Structure and Development" 
conducted on students at Tondangow Christian Junior High School, Tomohon City, North Sulawesi, 
Indonesia. The number of samples in this study were 10 students. The implementation of the research 
was carried out as many as 2 learning cycles. The treatment in each cycle was carried out based on the 
syntax of the LS-based PBL model, which included the stages of planning, implementation (learning 
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model treatment), and reflection. The research instruments used included essay questions, rubrics for 
assessing cognitive learning outcomes indicators, lesson plans and observation sheets. The research 
data were analyzed descriptively and statistically, where data were obtained from observation data, 
questionnaires, and comparison of average scores between cycle I and cycle II which were carried out 
by calculating N-Gain to determine the effectiveness of the incuri model on cognitive learning outcomes. 
The formula for calculating the N-Gain value can be seen in equation (1), and the scoring of the N-Gain 
effectiveness test can be seen in table 1. 
 

𝑁 − 𝐺𝑎𝑖𝑛
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒−𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑖𝑑𝑒𝑎𝑙 𝑠𝑐𝑜𝑟𝑒−𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
                         (1) 

 
 
 
Table 1 
N-Gain Test Effectiveness Scoring Categories 

N-Gain Effectiveness Interpretation Category N-Gain Score Distribution 
Percentage (%) Interpretation N-Gain Score Category 
< 40 Not Effective g > 0.7 High 
40 – 50 Less Effective 0.3 ≤ g ≤ 0.7 Medium 
56-75 Moderately Effective g < 0.3 Low 
> 76 Effective   

  
 
DISCUSSION 
Data on Student Learning Activities 
The results of observations through questionnaires conducted by observers of student activities in the 
LS-based PBL model showed an increase in learning activities from cycle I and cycle II in learning 
activities. Student learning activities in cycle I with an average score of 48.33. The results of student 
activity in cycle II with an average score of 90.16%. The acquisition of average scores proves that 
learning PBL models based on LS can increase student learning activities between cycle I to cycle II with 
a difference of 41.33% increase. Data on student learning activity results can be seen in table 2. 
 
Table 2 
Data on Student Learning Activities 

No 
Activity 
Student Learning 

Cycle I Scores  
(%) 

Cycle II Scores  
(%) 

1 Active 45 90 
2 Enthusiastic 52 88 
3 Ask 48 90 
4 Collaborate 52 88 
5 Information Absorption 55 95 
6 Expressing Opinions 38 90 
Average Score 48.33 90.16 
Difference of Improvement Between Cycles - 41.33 

 
 
Implementation Data of LS-based PBL Model by Model Teacher 
The implementation of the PBL model syntax carried out by the model teacher with indicators of 
learning implementation carried out through observation by the observer team obtained results 
including, among others, indicators of the ability to open lessons cycle I 2.75, cycle II 3.75, learning 
process cycle I 2. 5, cycle II 4, mastery of subject matter cycle I 2.75, cycle II 3.75, implementation of 
learning syntax cycle I 3.28, cycle II 3.71, use of media / learning resources cycle I 3.25, cycle II 4, 
evaluation cycle I 2.35, cycle II 3.75, and ability to close the lesson cycle I 2.75, cycle II 3.75. The 
implementation of the LS-based PBL model in cycle I with an average score of 2.93 with the category 
"sufficient", while in cycle II there was an increase in learning implementation, which amounted to 3.81 
with the category "good". The increase was due to the evaluation of the model teacher delivered by the 
observer team to follow up or improve learning in the next cycle. The results of the implementation of 
the LS-based PBL model by the model teacher can be seen in table 3. 
 
Table 3 
Implementation Data of LS-based PBL Model by Model Teacher 
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Indicators of Assessment 
Cycle I 
(average score on a 
scale of 1-4) 

Cycle II 
(average score on a 
scale of 1-4) 

Ability to open the lesson 2.75 3.75 
Learning process 2.5 4 
Mastery of subject matter 2.75 3.75 
Implementation of learning Scenarios/syntaxes 3.28 3.71 
Use of media/learning resources 3.25 4 
Evaluation 2.35 3.75 
Ability to close the lesson 2.75 3.75 

Conclusions 
2.93 
“ Sufficient Category“ 

3.81 
“ Good Categories“ 

 
Data on Students' Cognitive Learning Outcomes 
Comparison of the total overall cognitive learning outcomes of students can be seen from the average 
value of learning activities in cycle I of 62.1%, and cycle II of 92%. The difference in improvement from 
cycle I to cycle II amounted to 29.9. The difference in the average cognitive learning outcomes between 
cycle I and cycle II was influenced by the LS-based PBL model with various methods, approaches, 
learning resources, and other instruments that supported the achievement of increased cognitive 
learning outcomes in cycle II. The average cognitive learning outcomes can be seen in Figure 1. 
 
Figure 1 
Average and difference in Students' Cognitive Learning Outcomes 

 
 
Furthermore, the indicators of cognitive learning outcomes used are only C2-C6 indicators, with the 
average value of each indicator including: understanding indicators (C2) with an average acquisition of 
cycle I 62.55, cycle II 90.32, with a difference in cycles I and II of 27.22. Application indicators (C3) with 
an average acquisition of cycle I 61.77, cycle II 92.74 with a difference in cycles I and II of 30.97. 
Indicators analyze (C4) with an average acquisition of cycle I 63.44, cycle II 93.72, with a difference in 
cycles I and II of 30.28. Indicators evaluate (C5) with an average acquisition of cycle I 61.55, cycle II 
92.43 with a difference in cycle I and cycle II of 30.88 Indicators create (C6) with an average acquisition 
of cycle I 61.1, cycle II 90.79 with a difference in cycle I and II of 29.59. The results of the acquisition of 
the overall average value of the cognitive learning outcomes indicators of cycle I amounted to 62.1, cycle 
II amounted to 92, with the difference in the average values of cycles I and II amounting to 29.89. Based 
on the average value obtained, it is known that there is an increase in cognitive learning outcomes using 
the LS-based PBL model from cycle I to cycle II. The average results and differences for each cognitive 
indicator can be seen in Figure 2. 
 
 
 
Figure 2 
Average Indicators of Students' Cognitive Learning Outcomes 
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Data on the Effectiveness of LS-based PBL Model on Cognitive Learning Outcomes 
The results of calculations using N-Gain showed the acquisition of effectiveness values above the value 
of the provisions of >76, where a value of 80.19% was obtained with the interpretation of ''effective". 
Furthermore, the calculation of the division of the N-Gain score on cognitive learning outcomes with 
the acquisition of values above the value of the provisions g> 0.7 with a value obtained above 0.80 with 
the category ''high". The acquisition of values through the calculation of N-Gain can be said that the LS-
based PBL model is effective in improving the cognitive learning outcomes of students who are taught 
starting from the learning activities of cycle I and cycle II. Data on the results of the N-Gain calculation 
can be seen in table 4. 
 
Table 4 
Categories of N-Gain Effectiveness on Cognitive Learning Outcomes 

Category of N-Gain Effectiveness of Cognitive Learning Outcomes 
Percentage (%) Interpretation Conclusions 
< 40 Not Effective 

86.6379% 
Category >76 : “ Effectively“ 

40 – 50 Less Effective 
56-75 Moderately Effective 
> 76 Effective 
N-Gain Score Distribution of Cognitive Learning Outcomes 
N-Gain Score Categories Conclusions 
g > 0.7 High 

0.86638% 
Category g > 0.7 : “High“ 

0.3 ≤ g ≤ 0.7 Medium 
g < 0.3 Low 
 

 
Implementation of Learning Actions 
The planning stage is important before carrying out learning activities so that it is carried out properly 
in accordance with the scenario that has been made to realize the achievement of learning objectives 
(Sutiani et al., 2021). Furthermore, the implementation stage is carried out by applying the problem-
based learning model based on lesson study for all learning cycles that have been designed learning 
scenarios through the learning syntax of the learning model. After the implementation stage is carried 
out, it is necessary to have reflection activities, namely conducting meaningful learning evaluations to 
determine the extent of student involvement and activity in learning at that time, where the researcher 
conducts a follow-up process on what will be used in the next learning cycle, whether there are things 
that are still lacking or unexpected obstacles experienced by students during the learning process. 
Reflection aims to find out the difficulties or learning disorders (Irwanto et al., 2018), and encourage 
students to be more participative and motivated in learning in future lessons (Gani et al., 2022; Subari 
et al., 2022). 
The average score for each learning cycle increased significantly from cycle I to cycle II. The way of 
learning in cycle I and II has similarities to the learning syntax of the PBL model. Low cognitive learning 
outcomes in cycle I made the model teacher and the LS team follow up for learning activities with 
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various instruments that would help the model teacher in carrying out the learning in cycle II. This is 
evidenced by the acquisition of average scores in cycles I and II that with the existence of learning 
variations by conducting good evaluations, good thinking, effective LS teamwork, can lead learning to 
improve significantly. 
 
Implementation of PBL Model based on LS 
The problem-based learning model based on lesson study is a learning activity that focuses on the 
process of finding information as detailed as possible by relying on various learning resources by 
involving all thinking activities systematically and logically to form a more meaningful learning 
experience (Duda et al., 2019; Surur et al., 2020). Previous research conducted by Kanellopoulou & 
Darra, 2019; Sholahuddin et al., 2021; Ernawati et al., 2022; Miftakhurrohmah et al., 2023, stated that 
the application of the PBL model based on LS can improve students' cognitive learning outcomes where 
this learning model requires students in their activities to provide ideas, ideas, creativity, and solutions, 
and the PBL model can guide students through learning syntax so that student learning can be well 
directed. The stages of the problem-based learning model based on lesson study are 
orientation/observation, question/conceptualize, investigation, conlcusion, and discussion. The 
implementation of the problem-based learning model based on lesson study is illustrated in the learning 
stages as follows. 
Problem orientation stage for students. Learning in cycles I and II began with the division of groups 
and the introduction of general material that would be the topic of discussion. At this stage, the group 
was free to provide input in determining the problem formulation on the main topic given by the model 
teacher. After a brief discussion, the group then agreed on the use of the problem formulation that the 
group would work on through the problem solving process in further learning. The introduction of 
initial material with problem formulation activities is important at the beginning of learning to attract 
attention, readiness and motivate students to learn so that it facilitates the learning process in the next 
stages (Herpratiwi & Tohir, 2022; Hariri et al., 2020). 
Organizing students to learn. After determining the formulation of the problem based on the topic of 
discussion, the student group continues in determining guiding questions based on the formulation of 
the problem that has been previously determined. At this stage, students with groups organize all 
preparations or determine the planning of the process of solving the topic of the problem that will be 
carried out during the learning process. It is important for students to organize and train themselves 
continuously in developing and composing high-level questions, so that by themselves the students are 
able to think broadly, directed, high knowledge insight, and increasing life capabilities (Noviyanti et al., 
2019; Zhang & Chen, 2021). The guiding questions that have been set can help students be more 
focused, directed, and limit the scope of the problem so as not to expand so that it remains focused on 
the purpose of the problem formulation that has been made before so that it is useful for students in 
finding information to obtain answers. 
Guiding individual or group experience. At this stage, the model teacher pays attention to each group's 
activities in working on problem-solving tasks. The teacher's activity at this stage is only as a tutor in 
helping direct students when they have difficulty in determining the steps to find sources of information 
or answers. Each group determines or formulates a hypothesis according to the problems they face in 
learning, for which purpose the group will search for answers through an investigative process using 
various learning resources or relevant references to produce new answer findings. Training students to 
formulate problems, hypothesize, and collect data can improve thinking skills and facilitate further 
learning that will be more flexible and gain more meaningful learning experiences (Hassan et al., 2014; 
Plotnikova & Strukov, 2019; Hsbollah & Hassan, 2022; Tian et al., 2022). 
The stage of developing problems and producing work. The next activity in the learning process is to 
investigate the problem formulation that has been arranged questions to find accurate sources of 
answers. Investigation is a follow-up to the formulation of the problem to find out the truth through the 
process of finding answers. Learning activities that involve the investigation process will motivate 
students to be active in learning, skilled, brave, and show a positive attitude towards the surrounding 
environment. (Tekkol & Demirel, 2018). 
The stage of analyzing and evaluating problem solving. After obtaining answers based on the 
investigation process, the group conducts a further stage, namely verifying the answers that will be 
summarized in outline. This stage aims to determine the final results in the form of concepts that are 
accurate, acceptable, and reasonable to convey to other groups through the discussion process. The 
verification process of new information is very important in building the level of understanding of the 
information they have received whether it can be accepted or rejected based on the studies that have 
been done before. (Tanjung et al., 2022; Lubis et al., 2022). This stage aims to convey all the information 
that has been created by the group to other groups through presentations, where the activity is carried 
out by one student appointed by his group to deliver presentation material to other groups. The 
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presentation process for cycle I and II was carried out differently, namely for cycle I it was carried out 
using the lecture method and the group listened to what was delivered. Presentation activities for cycle 
II were carried out with the addition of presentation media in the form of posters. 
 
CONCLUSION 
Based on the results of research and discussion, it can be concluded that through the calculation of the 
average comparison and calculation through N-Gain, the LS-based PBL model is effective and can 
improve students' cognitive learning outcomes, where it can be seen from the learning outcomes from 
cycle I to cycle II. 
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