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Abstract: The purpose of this study was to produce a biology science learning device 

for junior high school with STAD strategy through lesson study that has a significant 
effect on students' critical thinking skills. This study was conducted in two stages,  
namely the development research stage which aims to develop biology learning devices 
and implementation of learning with experiments. The research method is R & D by 
adapting the 4-D development model from Thiagarajan (1974). Data collection was 
carried out using tests, observation sheets, and student response questionnaires. Data 
were analyzed descriptively and inferentially with mancova, and previously data 
normality and homogeneity tests were carried out. The development of a biology 
science learning device for junior high school with STAD strategy through lesson study 
provided several results, namely the learning process was carried out according to the 
plan that had been made; the student learning process showed an increase towards the 
better, as an impact of providing motivation, guidance and continuous attention from 
the model teacher; interaction between students, and interaction between students and 
teachers increased more than the previous cycle. This is the impact of providing 
motivation and enthusiasm, as well as reinforcement from the model teacher during 
learning; Students who still do not participate in group discussions or class discussions 
need a process and sufficient time to be able to change. Its influence on students' critical 
thinking skills, the results of critical thinking skills measurements conducted before and 
after learning, showed a tendency for an increase in the average value of critical 
thinking skills from pretest to posttest. Based on the learning strategy, the highest 
average pretest value of critical thinking skills was obtained in the STAD strategy, 
namely 41.02. The highest average value of critical thinking skills both pretest and 
posttest was in the upper academic ability, namely 42.41 and 71.94. The results of the 
study showed that the STAD learning strategy had an effect on critical thinking skills in 
junior high school biology science learning.  
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Introduction  

 
Human resources who have knowledge, expertise, 

and thinking skills can be realized through quality 
education. Therefore, the development of education in 

Indonesia today must prioritize the quality of output, 
which is able to adapt to the demands of the times and 

has a global perspective. This is a tough challenge that 

must be faced by the world of education in Indonesia. 

This challenge requires teachers at various levels of 
education to respond by giving real attention, thinking, 

and action to make changes in various aspects, 

especially the paradigm of education and learning 
towards the development of human resource 

competencies that meet global quality requirements 
(Atikah et al., 2024; Ibda, 2022; Uno, 2024). The human 

resource competencies needed by the nation today can 
be developed by teachers through biology science 
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learning activities in schools, by implementing 
appropriate learning strategies, and supported by 

adequate teacher professionalism in teaching students. 

Some student competencies that can be developed 
through learning activities include critical thinking 

skills (Agusta & Sa’dijah, 2021; Syah & Jaeni, 2023). 
Biology is one of the subjects in junior high school 

that is integrated into the science subject, has its own 
characteristics. Natural science (IPA) is related to how 

to find out (inquiry) about nature systematically, so 

that science or IPA is not only a mastery of a collection 
of knowledge in the form of facts, concepts or 

principles, but also a process of discovery. Biology as 
part of IPA has its own characteristics compared to 

other fields of science, in terms of the nature of its 
objects and the problems inherent in living things in 

their environment. In the aspect of biology, IPA 

examines various problems related to various 
phenomena that occur in living things and their 

interactions with various environmental factors 
(Pratama et al., 2020). By examining biological concepts 

that are associated with problems in students' lives and 
the environment (Mamu et al., 2022; Mamu et al., 2023), 

it is hoped that critical thinking skills can be trained 

and developed, so that students are able to overcome 
the problems they face (Mamu, 2014). 

Biology learning in schools is generally associated 
with inseparable product and process aspects. The 

product aspect of biology consists of facts, concepts, 
and principles (Fausan et al., 2023; Taib et al., 2020). 

The process aspect of biology is the science process 

skills that students need to think and act in their daily 
lives. The biology science learning process focuses on 

providing students with direct experience in applying 
concepts, principles, facts, and findings to discuss 

biological problems in the natural environment 
through critical thinking and scientific work. Biology 

learning is directed at "finding out" and "doing" 

(inquiry), so that it can help students to gain a deeper 
understanding of the natural environment (Novianti, 

2022). Biology science learning is expected to be a 
vehicle for students to learn about themselves and the 

natural environment and is an effective means to 
develop students' life skills, including critical thinking 

skills (Wati, 2016). 

Based on the survey that has been conducted, the 
fact of learning biology science is still found in junior 

high schools in Palu City, Central Sulawesi. Learning 
biology science in schools that is carried out in a 

planned, consistent manner, and supported by teacher 
professionalism, is expected to facilitate students to 

improve their critical thinking skills. 

The results of a survey on the implementation of 
biology learning in junior high schools in Palu City 

showed that 88.2% of teachers admitted that they did 
not understand critical thinking skills, and only 13.6% 

of teachers empowered them in biology learning. In 

addition, in biology science learning at junior high 
schools in Palu City, teachers have not been able to 

choose learning strategies that allow students with 
different academic abilities to collaborate and learn 

together in cooperative groups. Teachers' mastery of 
constructivist learning models, such as STAD, is still 

lacking, especially in the syntax of the STAD type 

cooperative learning model. 
STAD cooperative learning was chosen in this 

study, based on its syntax which greatly allows 
students to help each other, discuss, and argue to solve 

problems together (Kertati et al., 2023; Mardin et al., 
2024; Rahmawati, 2017). The implementation of the 

STAD type cooperative model is important because it 

encourages active collaboration between students, 
which effectively stimulates critical thinking processes 

through discussion, mutual correction, and joint 
problem solving. Discussion and argumentation 

activities help students not only work on low-level 
thinking domains but also refer to high-level thinking 

domains and metacognition. Based on the background 

above, it is very important to develop a biology science 
learning tool at the junior high school level with the 

STAD strategy to train students' critical thinking skills 
in the city of Palu. 

 

Method  

Research Stage 
This study aims to produce a product in the form 

of a learning device for biology science for junior high 
school class VII. The devices developed consist of 

Syllabus, RPP, LKPD, and Evaluation instrument. The 
four types of learning devices were developed based on 

the chosen learning strategy, namely the STAD 
strategy. This study consists of two stages that are 

carried out in sequence, namely the development 

research stage, and experimental research. 
Development research is carried out to develop 

learning devices that are ready to be experimented 
with. The development of this learning device is carried 

out by combining development methods adapted from 
the development of the 4-D model by Thiagarajan 

(1974). The development of the 4-D model consists of 4 

stages namely "Define, Design, Develop and Disseminate", 
which was adapted into the 4-D model, namely define, 

design, develop and disseminate. 
 

Define Stage 
Definition is the initial stage in developing a 

device whose purpose is to establish and define 
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learning requirements. At this stage, an analysis of 
objectives is carried out within the limits of the material 

for which the device is being developed. This stage 

consists of five main steps, namely upstream-
downstream analysis, student analysis,  task analysis, 

concept analysis, and formulation of learning objectives 
(Thiagarajan, 1974). 

 
Design Stage 

The design stage begins with the activity of 

determining the format of the learning device being 
developed, especially the syllabus format, learning 

implementation plan (RPP), and student worksheet 
(LKPD). The goal is to prepare a prototype of the 

learning device according to the desired learning 
strategy. The prototype of the learning device 

produced at this stage is in the form of a syllabus, RPP, 

LKPD and evaluation instrument. 
 

Develop Stage  
The purpose of the development stage is to 

produce a revised and validated learning device. The 

development stage includes validation of the device by 

experts. The development stage includes: validation of 
the device by experts; development and trial of the 

learning device by biology science teachers as product 
users, through lesson study activities. Validation of the 

device by experts aims to fulfill the requirements for 
validation of the content of the learning device that has 

been prepared. The assessment aspects include the 
suitability of the content substance, the suitability of the 

instructional design, and the suitability of the display 

aspects including clarity, readability, and image 
display. Validation of the device by experts is carried 

out through a guidance process, and intensive 
discussions between researchers and experts. The 

results of the discussion and input from experts, both 
verbally and in writing, are used as a reference for 

revising the draft of the learning device. The result of 

the revision process is a learning device that is ready to 
be followed up to the next development stage through 

lesson study activities. 
 

Disseminate Stage 
At this stage, the learning tools that have been 

developed are used on a wider scale, for example in 
different classes or schools, and by different teachers. In 

this study, the dissemination stage has not been carried 
out due to time and cost constraints 

The population in this study were all students of 
grade VII in 22 public junior high schools in Palu City. 

Sampling was done using the Stratified Sample technique. 

sampling, with the criteria of upper and lower school 
quality strata. School quality is seen from the average 

value of school input UAN. The following table of 
samples of this development research is presented in 

Table 1. 

 

Table 1. Number of Students in Each Class as Research Samples 
School Class                    STAD strategy 

Junior high school 9 Palu VII A 38 12 8 
36 Students 

Junior high school 19 Palu VII B 31 6 10 
 

Data Collection Instruments 
Instruments for data collection in the research on 

the development of learning devices include 

observation sheets, used by observers to observe the 
learning process; observation sheets to observe the 

implementation of the syntax of the STAD learning 
strategy; questionnaires to determine students' 

responses to the learning process by implementing the 
STAD strategy. The instruments used in this 

experimental research are tests to measure the 

dependent variable, namely critical thinking skills; 
assessment rubrics, which are used to determine the 

score of the critical thinking skills variable. 
 

Data collection procedures 
The research data collection procedure is carried 

out through the following stages Conducting a pretest 
(initial test) before the learning activity begins. The 

pretest is intended to determine students' initial 
abilities regarding students' critical thinking skills in 

biology science subjects, before the implementation of 

learning strategies; Implementing the selected learning 

strategy, namely the STAD strategy, on the established 
KD; Conducting observations in class, to determine the 

implementation of the learning syntax that has been 
developed. Observations are carried out during the 

learning process by observers (partner teachers); 
Conducting a posttest at the end of the learning process 

in all research classes. The goal is to determine 

students' critical thinking skills after participating in all 
learning activities; Distributing questionnaires to 

students. The goal is to find out students' responses to 
the learning process that has been implemented. 

 
Data analysis 

The data obtained through the research on the 

development of learning devices, which includes data 

from expert/expert tests and data from product user 
tests, were analyzed descriptively. The data collected in 

the study were analyzed using descriptive and 
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inferential statistics. Descriptive analysis was used to 
describe the critical thinking skills of junior high school 

students. The results of the analysis are presented in 

the form of tables and histograms based on the average 
value, and the percentage change in pretest and 

posttest values. Inferential analysis with Mankova was 
used to test the research hypothesis. Before testing the 

hypothesis with the Mankova test, a prerequisite test 
was first carried out which included normality and 

homogeneity tests. The normality test used a one-sample 

test Kolmogorov-Smirnov, while the homogeneity test 
using Levene's Test of Equality of Error Variances 

Statistical calculations using SPSS. 
 

Result and Discussion 
 
Results 
STAD Strategy Learning Device Development Process 

The implementation of lesson study for the 

development of learning devices in the STAD strategy 
took place in 4 cycles. Each cycle consists of three 

stages, namely the planning stage (plan), 
implementation (do), and reflection stage (see). The 

activities were carried out by a lesson study team consisting 
of 2 model teachers and 4 observer teachers. The 

description of the STAD strategy learning device 
development process is described as follows. 

 
Lesson Study STAD Cycle I 

This activity begins with the planning stage, namely 

planning the learning that will be implemented. The 
researcher and the lesson team The study carried out the 

following things: analyzing STAD strategy learning 
tools , including syllabus, lesson plans, student 

worksheets, evaluation instruments; discuss other 

instruments such as learning media, questionnaires, 
and worksheets observation of learning, class layout, 

and student numbers; agreeing on the model teacher, 
observer, and class where the open class will be held; 

discussing student characteristics and the classroom 
atmosphere where the lesson study will be held. 

The next stage is implementation (do), the model 

teacher implements the learning implementation plan 
according to the syntax and learning scenario of the 

STAD strategy. At the same time, the observer observes 
the learning process by referring to the observation 

sheet that has been prepared. During the learning 
process, the observer notes the advantages and 

disadvantages of the learning activities. 

The final stage of lesson study cycle I is reflection 
(see). At the reflection stage, observers convey the 

results of their observations, as follows: there are too 
many questions in the LK PD, so that students are not 

optimal in working on and understanding the answers; 

not all students have really learned about the learning 
topic. This is evident, there are still students who are 

not able to answer the teacher's questions, when 

exploring students' initial knowledge; the student 
learning process is good, but not optimal. Not all 

students pay attention to the lesson material being 
discussed; Not all students are actively involved in 

their group activities, some students are active in group 
activities outside the learning process. In discussion 

activities. There are still students who are less active, 

both in asking questions and giving responses; the 
presence of observers makes students' concentration on 

learning less than optimal. Almost all students do not 
concentrate on studying at the start of the lesson, there 

are also several students who are seen starting to lose 
concentration on studying during group activities, 

during presentation of observation results, and during 

discussions; The interaction that occurs between 
students is not optimal. It is proven that there are still 

students who work individually, communication about 
lesson materials and discussions between students is 

lacking, students have not utilized their friends who 
understand the material more quickly as peer tutors, if 

there are problems that are not understood; Student 

interaction with teachers has gone well, but not all 
students are able to do it. Some students do not dare to 

ask or answer the teacher's questions; The advantages 
of a model teacher during the learning process are: has 

self-confidence, is patient in guiding students, has a 
clear voice, and is very communicative. 

The lesson team reflection The study concluded 

several things that needed to be followed up by the 
model teacher in cycle II, namely reducing the number 

of questions in the LKPD according to the time 
allocation and objectives; needing to remind students to 

read the lesson material before learning activities; need 
to provide an understanding of the importance of 

studying ecosystem issues for students; need proper 

class management and motivation, especially to 
students or groups of students who are not yet serious 

about being active in learning; need to give awards to 
students who actively participate in learning; need to 

take an individual approach to students who are not 
yet concentrating on learning; need to motivate 

students to increase interaction between students (peer 

tutorials), and interaction between students and 
teachers. 

 
Lesson STAD Cycle II Study 

The activity begins with the planning stage , 

researchers together with the lesson team study 
discussed the results of cycle I reflection. From the 

results of the discussion, several things were agreed 

upon as follows appointing model teachers in open 
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class cycle II; explaining to students the purpose of the 
observer's presence in class; ask students to read 

material about the learning topic before implementing 

the learning; motivate students to actively participate 
in group activities and discussions; visit all groups. and 

motivate students to participate and be responsible for 
group activities; motivate students to increase 

interaction with their friends; motivate and encourage 
students to dare to ask the teacher about things they 

don't understand, and dare to answer the teacher's 

questions. 
The next stage is implementation (do), at the 

do stage, Model teachers implement the planned 
learning design. By referring to the lesson plan and the 

results of the plan, model teachers carry out learning 
from the initial activities to the end of the process. At 

the same time, observers conduct observation activities 

and record the advantages and disadvantages of the 
implementation of learning by model teachers. This is 

important for the purpose of improving the quality of 
subsequent learning. For observation purposes, 

observers use the observation sheets that have been 
prepared.  

In the final stage, the lesson team study conducted a 

reflection some time after the learning implementation 
was completed. At this reflection stage, the model 

teacher conveyed the following things on lesson cycle II 
study was her first experience as a model teacher. At the 

beginning of her appearance, a feeling of lack of 
confidence arose. However, the urge to improve and 

develop herself as a teacher, the feeling of lack of 

confidence and shame disappeared; Model teachers are 
happy to accept input or corrections from friends peers; 

most students have studied well, this can be seen from 
their ability to answer the teacher's questions. 

In the cycle II reflection, the observer teacher said 
that the learning process and the model teacher's 

performance were good, but there were still several 

things that the model teacher needed to pay attention 
to, namely: students' understanding of the material 

being studied and students' participation in answering 
teacher questions had increased. However, there were 

still several students who could not answer the model 
teacher's questions correctly; students' concentration on 

learning began to be seen from the beginning of the 

lesson and was no longer affected by the presence of 
the observer; interaction between students in 

discussion activities and working in groups has 
increased, but in group II there is still 1 student who is 

not involved in group work. When the teacher comes to 
the group, the student shows his activeness in the 

group, but when the teacher leaves, the student is busy 

playing with his cellphone again; interaction between 
students and the teacher has increased, but in some 

students there is still a feeling of fear and shame in 
asking questions, feeling ashamed if they answer 

incorrectly. 

At the end of the reflection, the researcher and the 
lesson team The study concluded the results of the 

reflection as follows: everything that has been assessed 
as good in relation to the learning process in cycle II is 

further improved; taking an individual approach to 
students who have not been able to answer the 

teacher's questions correctly, or students who are still 

playing during the learning process; re-explaining to 
students the importance of studying ecosystem 

material; classroom management needs to be 
maximized; providing motivation and reinforcement 

continues to be done and improved; guidance and 
attention from model teachers to all students when 

studying and working in groups are continuously 

improved, so that students feel cared for by their 
teachers while studying. 

 
Lesson Study STAD Cycle III 

This activity begins with the plan stage, which 

aims to design learning based on the results of 

reflection in cycle II. The results of the plan activity by 
the lesson team The study agreed on several things, 

namely designing learning based on the results of 
reflection in cycle II; determining model teachers and 

observers in cycle II learning ; re-explaining the 
importance of studying ecosystem material to students 

who are less active in learning; providing motivation, 
reinforcement, guidance and attention is continuously 

carried out and improved; taking an individual 

approach to students who have problems with learning 
activities ; and maximizing classroom management 

actions. 
The next stage is implementation (do). At this 

stage, the model teacher implements the learning 
design that has been planned together with the lesson 

study team. By referring to the RPP and the results of 
reflection, the model teacher implements learning according 
to the syntax of the STAD strategy . At the reflection 

stage, the team lesson The study discusses the 
implementation of learning by model teachers and the 

results of observer observations , model teachers 
convey several things, namely grateful that his 

experience in teaching students with STAD strategies is 

increasing, his self-confidence is increasing; Student 
activity in learning is increasing, although it is 

acknowledged that there are still some students who 
are embarrassed to ask questions and express their 

opinions to their friends and teachers. 
At the reflection stage, The observer conveyed the 

results of his observations as follows: basically the 

learning process is in accordance with the syntax of the 
STAD strategy, and planned learning scenarios. 
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However, there are still some things related to student 
learning activities that need to be maximized; Most 

students have been involved in learning activities on 

the learning topic, but some students have not learned 
optimally because they forgot to bring the teaching 

materials that have been distributed. There are also 
students who are not actively learning because they are 

not healthy; in general, students have concentrated 
when the teacher shows pictures with power point, but 

when presenting the results of group work, two 

students began to lose concentration; interaction 
between students has improved and increased, but the 

role of students as peer tutors for other students who 
do not understand has not been seen; interaction 

between students and teachers has improved and 
increased from the previous cycle, but there are still 

students who are embarrassed to ask questions; the 

appearance of the model teacher has improved and is 
more optimal than the previous appearance. 

At the end of the reflection, the STAD lesson study 
team concluded several things as follows: everything 

that was assessed as good was related to the learning 
process in cycle III is further improved; class 

management needs to be maximized, and teacher 

attention should not be focused on certain students or 
groups, but rather directed at all students. Thus all 

student learning activities can be monitored, and 
student learning needs are met; the role of peer tutors 

needs to be maximized; student interaction with 
teachers continues to be improved. 

 

Lesson Study STAD Cycle IV 
This activity begins with the planning stage (plan), 

which is carried out collaboratively by the lesson team. 

STAD study, researchers with lesson team study STAD 
designs learning based on the results of cycle III 

reflection, and agrees on several things as follows: 
determining the model teacher for open class IV and the 

observer who is tasked with observing the learning 

process in cycle III; the learning material taught in 
lesson activities. cycle IV study is a continuation of KD 

7.1, regarding the interdependence of components in 
the ecosystem; increasing the role of peer tutors; 

motivating students to ask questions about things they 
do not understand to other students other or teacher; 

maximize the provision of attention and guidance to all 

groups. 
The next stage is implementation (do). In the 

implementation stage, the model teacher applies the 
planned learning design, based on the syntax of the 

STAD strategy in the RPP. Lesson team members STAD 
study which acts as an observer in this activity, 

observes implementation of the learning process with a 

focus on observations directed at student learning 
activities, using previously prepared guidelines. 

End of lesson activities study cycle IV is the 

reflection stage (see), which is carried out some time 
after the learning process is completed. At the initial 

opportunity, the model teacher conveys his 
impressions and experiences in carrying out learning, 

as follows Model teachers acknowledge the impact of 
lesson activities study for himself, especially fostering a 

sense of self-confidence, happiness and willingness to 

accept input or correction from colleagues; most 
students have studied well, this can be seen from their 

ability to answer the teacher's questions. 
The observing teacher took the opportunity to 

convey the results of his observations regarding the 
learning process carried out by the model teacher, as 

follows: the learning process is carried out according to 

the plan that has been made; The student learning 
process shows an increase towards better, as an impact 

of the provision of motivation, guidance and 
continuous attention from the model teacher; 

interaction between students, and interaction between 
students and teachers has increased more than the 

previous cycle. This is the impact of providing 

motivation and enthusiasm, as well as reinforcement 
from the model teacher during learning; students who 

still do not participate in group discussions or class 
discussions, need a process and sufficient time to be 

able to change. 
 

Student Responses to Learning in Lesson Study Activities 
Data regarding student responses to the 

application of the STAD strategy in lesson study 
activities are described as follows. 

In the statement in questionnaire number 1, that 
learning on this topic is very interesting and not boring, 

students gave different responses. The average student 
response to the statement was 73% agree, and 26.48% 

strongly agree. In the second question, what did 

students get from learning this topic? Students gave 
varying responses, including understanding the 

material on living creature units in the ecosystem, the 
interdependence of components in the ecosystem; 

practicing cooperation and discussion in groups; being 
able to conclude answers to questions in the LKPD; and 

training students' courage to ask questions. 

In the third question, what should be improved in 
learning this topic? Students gave varying responses, 

including the teacher's attention to students during 
group activities, especially students who are not active 

or like to disturb their friends;) examples or pictures 
related to the material are presented in the form of 

power points; questions in the LKPD should be 

reduced, so that students can still understand the 
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problems well. In the fourth question, what should not 
be done in learning this topic? Students gave various 

responses, including students are not allowed to 

disturb friends and play with cellphones; students 
should not be embarrassed or afraid to ask questions 

and express opinions, either with friends or teachers; 
presentations are done when other groups have not 

finished completing the LKPD. In the fifth question, do 
students feel disturbed by the presence of observers in 

class? Students gave various responses, including in 

cycle I, students felt their concentration was disturbed 
by the presence of observers in class. However, after 

being given an explanation by the teacher about this, 

students have started to get used to the presence of 
observers and are no longer disturbed. 

 

 
Critical Thinking Skills Data Description 

Critical thinking skills in this study were measured 

before and after the implementation of the selected 
learning strategy. To determine the average value of 

students' critical thinking skills and their improvement, 

the data were analyzed using descriptive statistics. The 
research data on the average value of critical thinking 

skills can be shown visually through Figure 1. 

 

 

Figure 1. Mean Pretest and Posttest Scores of Critical Thinking Skills Based on Learning Strategies According to Academic 

Ability 

Based on the data in Figure 1, it can be explained 

that the results of measuring critical thinking skills 
carried out before and after learning, show a tendency 

for an increase in the average value of critical thinking 

skills from the pretest to the t-test. to posttest. Based on 
learning strategies, average value thinking skills pretest 

The highest critical score was obtained in the STAD 
strategy , namely 41.02 . The average value of critical 

thinking skills was good. pretest and the highest posttest 
for upper academic ability, namely 42.41 and 71.94. 

 

Normality and Homogeneity Test of Critical Thinking Skills 
Data 

The results of the normality test of critical thinking 

skills data in all pretest data groups were 0.075 and 
posttest 0.068. The significance value of the pretest and 

posttest data for critical thinking skills was greater than 

alpha 0.05. Thus, the data was declared normally 
distributed. The results of the homogeneity test of 

critical thinking skills data obtained a significance 

value of pretest data t 0.258 and posttest t 0.131. The 
significance value of both data is greater than alpha 

0.05. Thus, the critical thinking skills data is declared 
homogeneous.  

 
Critical Thinking Skills Hypothesis Test 

Hypothesis test results with mankova dependent 

variable critical thinking skills on learning strategy 

sources. Table 2 Mankova Results Effect of Treatment 
on Critical Thinking Skills. 

 
Table 2. Mankova Results of the Effect of Treatment on Critical Thinking Skills. 

Source Df F Sig. 
Critical Thinking Skills Pretest 1 1.149 0.286 
Learning strategies 3 46.250 0.000 
Academic Ability (AC) 1 11.315 0.001 
Interaction of Strategy and Academic Ability 3 0.238 0.870 
(Source: Primary Data from Research Results ) 
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Learning Strategies for Critical Thinking Skills 
The test results in Table 2 show the significance 

value (sig.) p = 0000. This significance value is smaller 
than the alpha value of 0.05 so that Ho, namely "there is 

no difference in critical thinking skills of students who 
are taught using the STAD learning strategy " is rejected. 

Therefore, the research hypothesis " there is a 
difference in critical thinking skills of students who are 

taught using the STAD learning strategy " is accepted. 

The results of this hypothesis test indicate that learning 

strategies have a significant influence on critical 
thinking skills. 

To see the difference in the average value of critical 

thinking skills between students who are taught using 
the STAD learning strategy. then the analysis was 

continued with the LSD test (Least Significance 
Difference) at a significance level of 0.05. The test results  

LSD is found in the Table 3. 

 

Table 3. Results of the LSD Test of the Average Corrected Value of Critical Thinking Skills on Learning Strategy 
Sources 

Learning strategies Pretest Posts Slice KBKCOR Notation 

STAD 41.017 70.965 29.948 70.150 B 

(Source: Primary Data from Research Results ) 

 
LSD test in Table 3 show the difference in the mean 

notation of the corrected critical thinking skill scores in 
the learning strategy.  

 
Discussion 

The process of perfecting learning devices is 

carried out through lesson activities. study, involving 

science teachers. The learning tools developed are 
syllabus, RPP, LKPD, and evaluation instruments. 

Learning tools, especially syllabus, Lesson Plan and 
LKPD according to the chosen learning strategy, 

namely syllabus, lesson plans and character LKPD 
STAD. Evaluation instruments, namely tests and 

research rubrics according to critical thinking skills 

indicators . 
Lesson activity results the study which took place in 

four cycles showed the process of improving learning 
tools, especially related to RPP, LKPD and tests. The 

improvement of the learning tools, is the impact of the 
learning process through lesson activities study. This is 

very possible, because in carrying out the lesson 

Collaborative study teachers carry out: study the 
curriculum and formulate learning objectives and 

student development objectives; designing learning to 
achieve goals; implementing and observing research. 

lesson (learning that is studied); conducting reflection to 
discuss the learning that is studied and perfecting it, as 

well as planning the next learning. 

Improvement of biology science learning tools 
through lesson activities This study is more directed at its 

suitability with the characteristics of students and 
teachers who are users of the development product. 

Based on the results of the initial study of learning 
devices, especially RPP, LKPD and tests, suggestions or 

input from teachers in the lesson study team consider the 

suitability of learning devices from the student aspect.  
The four questions stated by Syamsuri & Ibrohim 

(2011) on, the answer is only the teacher who teaches 

the students knows. This is the reason which is the 
basis for consideration, so that the development of 

tools, especially the preparation of RPP and LKPD in 
this study involves science teachers through lesson study 

activities. 
Lesson activities study in this study, not only 

produces learning devices that are ready to use, but 

also contributes to the learning process in this case 

teachers. The results of the reflection discussion 
showed that the ability of model teachers to implement 

strategies in learning increased from one cycle to the 
next (Abizar, 2017; Effendi, 2017; Wahyuni, 2020). 

Teacher The model is aware of all its shortcomings in 
implementing learning and open to improve it 

according to suggestions and input from other team 

members, especially observers. The attitude of such a 
model teacher will contribute to the development of the 

teacher's personality and social aspects which are 
required for a professional teacher. For students, the 

learning process carried out through lesson study 
provides important benefits to their learning process, 

both individually and in groups (Amrilizia et al., 2023; 

Kuswara et al., 2023; Rini, 2021). The learning process 
through lesson study allows observers to observe 

students learning, in various ways including activities, 
learning concentration, collaboration with friends, 

participation in groups, interactions between friends 
and between students and teachers (Lopo, 2025; 

Nurizqi, 2023; Nursafitri, 2015; Primandari et al., 2013). 

The results of observations during the learning process 
through lesson study can show that the aspects of 

student learning mentioned above have increased from 
one cycle to the next. The results of the mankova test 

show that the STAD learning strategy has an effect on 
critical thinking skills. The results of this study are in 

line with Ifa et al. (2023); Karmana (2010) which prove 

the influence of the STAD learning strategy on critical 
thinking skills. 
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In the STAD strategy, there are steps that require 
students to discuss with group members to complete 

assignments (Arifin, 2018; Samsuri & Firdaus, 2017). 

This activity can stimulate increased critical thinking 
skills in students. The ability to think critically, give 

opinions and listen to the opinions of others is 
important (Manurung et al., 2023; Sholeh et al., 2024; 

Yuni et al., 2024). Involving yourself in discussion 
activities can develop critical thinking skills 

(Pangestuti, 2017; A. Rahmawati, 2019; Ramadhan et 

al., 2016; Zunaidah, 2015). Students who work together 
in groups will demonstrate high critical thinking skills 

compared to students who study individually. In group 
discussion activities, there is interaction between 

students in the group. Interaction among students 
plays an important role in stimulating critical thinking 

skills (Ermin & Marsaoly, 2021; Harahap & Harahap, 

2020; Karma et al., 2023). 
 

Conclusion  

 
The development of junior high school biology 

science learning devices using the STAD strategy 
through lesson study provides results that show an 

increase in a better direction, especially for students' 
critical thinking skills, the results of measuring critical 

thinking skills carried out before and after learning, 
show an increase in the average value of critical 

thinking skills from pretest to posttest. The results of 

the study indicate that the STAD learning strategy has 
an effect on critical thinking skills in junior high school 

biology science learning. 

 
Acknowledgments  

Thank you to all parties who have supported the 
implementation of this research. Hopefully this research can 
be useful. 
 
Author Contributions 

All authors worked together at every stage of the preparation 
of this article. 
 

Funding 

This research received no external funding. 
 
Conflicts of Interest 

The authors declare no conflict of interest. 

 
References  

 
Abizar, H. (2017). Buku master lesson study. Diva Press. 
Agusta, A. R., & Sa’dijah, C. (2021). Kesiapan Guru 

Melaksanakan Pembelajaran Berbasis HOTS 
Ditinjau dari Pengetahuan dan Kemampuan 

Mengemas Perangkat Pembelajaran. 

PADARINGAN Jurnal Pendidikan Sosiologi 

Antropologi, 3(2), 402. Retrieved from 
https://ppjp.ulm.ac.id/journals/index.php/pada

ringan/article/view/3422 

Amrilizia, N., Yusro, A. C., & Tamami, M. D. (2023). 
Optimalisasi Hasil Belajar IPA Berbasis Problem 

Based Learning (PBL) Melalui Lesson Study. 
Natural: Jurnal Ilmiah Pendidikan IPA, 10(2), 74–82. 

Retrieved from 
https://conference.um.ac.id/index.php/LAS/arti

cle/view/8204 

Arifin, N. R. (2018). Pengaruh Model Pembelajaran 
Kooperatif Tipe Student Team Achievement 

Division (STAD) Terhadap Kemampuan Berpikir 
Kritis Siswa (Studi Eksperimen pada Mata 

Pelajaran Ekonomi Kelas XI SMA Informatika 
Ciamis). Jurnal Edukasi (Ekonomi, Pendidikan Dan 

Akuntansi), 4(4). 

https://doi.org/10.25157/je.v4i4.1024 
Atikah, C., Hasbi, H., Mesra, R., Latjompoh, M., Balik, 

L. M., Yumelking, M., Soraya, S., Kurniawati, I., 
Sari, R., Mardin, H., & others. (2024). 

Perkembangan peserta didik. Penerbit Mifandi 
Mandiri Digital, 1(01). Retrieved from 

https://jurnal.mifandimandiri.com/index.php/p

enerbitmmd/article/view/74 
Effendi, M. (2017). Penerapan lesson study dalam 

meningkatkan kemampuan mengajar guru bahasa 
inggris pada Madrasah Tsanawiyah Negeri Model 

Sorong. Journal of Islamic Education Policy , 1(2). 
https://doi.org/10.30984/j.v1i2.430 

Ermin, E., & Marsaoly, N. (2021). Pengaruh model 

pembelajaran stad terhadap kemampuan berpikir 
kritis siswa multietnis di SMP negeri kota ternate. 

Jurnal Ilmiah Wahana Pendidikan, 7(8), 486–494. 
Retrieved from 

http://jurnal.peneliti.net/index.php/JIWP/articl
e/view/1185 

Fausan, M. M., Pujiastuti, I. P., Nur, S., & Rafiqa, R. 

(2023). Pelatihan Penelitian Tindakan Kelas 
sebagai Upaya Peningkatan Profesionalisme Guru 

Sekolah Dasar. Sipakaraya: Jurnal Pengabdian 
Masyarakat, 2(1), 63–69. Retrieved from 

https://ojs.unsulbar.ac.id/index.php/sipakaraya
/article/view/2984 

Harahap, A. N., & Harahap, I. (2020). Penerapan Model 

Pembelajaran Kooperatif Tipe STAD Untuk 
Meningkatkan Kemampuan Berpikir Kritis Siswa. 

PeTeKa, 2(2), 45–51. Retrieved from 
http://jurnal.um-

tapsel.ac.id/index.php/ptk/article/view/1078 
Ibda, H. (2022). Belajar dan pembelajaran sekolah dasar: 

fenomena, teori, dan implementasi. CV. Pilar 

Nusantara. 
Ifa, H., Astutik, S., Apriyanto, B., Mujib, M. A., & 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2025, Volume 11, Issue 6, 1017-1027  

 

1026 

Kurnianto, F. A. (2023). Pengaruh Model 
Pembelajaran Kooperatif Student Team 

Achievement Division (STAD) Terhadap 

Keterampilan Berpikir Kritis dan Hasil Belajar 
Siswa SMA/MA. Majalah Pembelajaran Geografi, 

6(1), 88–104. Retrieved from 
https://mpg.jurnal.unej.ac.id/index.php/PGEO/

article/view/39152 
Karma, I. W., Suma, K., & Astawan, I. G. (2023). 

Pengaruh Model Pembelajaran Berbasis Masalah 

Berseting Kooperatif Tipe STAD Terhadap Hasil 
Belajar IPA Ditinjau dari Kemampuan Berpikir 

Kritis Siswa. Jurnal Ilmiah Pendidikan Dan 
Pembelajaran, 7(2), 356–364. 

https://doi.org/10.23887/jipp.v7i2.61027 
Karmana, I. W. (2010). Pengaruh strategi PBL dan 

integrasinya dengan STAD terhadap kemampuan 
pemecahan masalah, kemampuan berpikir kritis, 
kesadaran metakognitif, dan hasil belajar kognitif 
biologi pada siswa kelas X SMA Negeri 4 Mataram 
[Doctoral Dissertation: Universitas Negeri 

Malang]. Retrieved from 
https://repository.um.ac.id/60293/ 

Kertati, I., Muhammadiah, M. U., Zamista, A. A., 

Rahman, A. A., Yendri, O., & Pratama, A. (2023). 
Model & metode pembelajaran inovatif era digital . 

Sonpedia Publishing Indonesia. 
Kuswara, R. D., Ekaningtias, M., Lume, L., & Nurmiati, 

N. (2023). Peningkatan Aktivitas Belajar dan 
Keterampilan Metakognitif Siswa Kelas XI dan XII 

MIA melalui Discovery Learning Berbasis Lesson 

Study. Konstruktivisme: Jurnal Pendidikan Dan 
Pembelajaran, 15(1), 27–40. Retrieved from 

https://ejournal.unisbablitar.ac.id/index.php/ko
nstruktivisme/article/view/2544 

Lopo, F. L. (2025). Strategi Pembelajaran Inovatif: Lesson 
Study dan Model Kooperatif STAD. Feniks Muda 

Sejahtera. 

Mamu, H. D. (2014). The Effect of Learning Strategies, 
Academic Ability and the Interaction to the 

Critical Thinking Skills and Cognitive Learning 
Outcomes of Natural Science-Biology. Jurnal 

Pendidikan Sains Universitas Negeri Malang , 2(1), 1–
11. Retrieved from https://shorturl.asia/m2t9n 

Mamu, H. D., Mardin, H., Akbar, M. N., Kalbi, K., 

Demulawa, M., Supartin, S., Abdjul, T., Kobi, W., 
& Febriyanti, F. (2023). Menumbuhkan Karakter 

Peduli Lingkungan Melalui Pembelajaran IPA 
Terintegrasi Kearifan Lokal. Jurnal Pengabdian 

Masyarakat Bangsa, 1(10), 2223–2230. 
https://doi.org/10.59837/jpmba.v1i10.501 

Mamu, H. D., Mardin, H., Pagalla, D. B., Mustaqimah, 

N., & Usman, N. F. (2022). Introduction of 
Herbarium and Identification of Plants Based on 

School Environments in MTs. Negeri 2 Gorontalo 

Regency. Journal of Applied Community 
Engagement, 2(1), 40–48. 

https://doi.org/10.52158/jace.v2i1.343 

Manurung, A. S., Fahrurrozi, F., Utomo, E., & Gumelar, 
G. (2023). Implementasi berpikir kritis dalam 

upaya mengembangkan kemampuan berpikir 
kreatif mahasiswa. Jurnal Papeda: Jurnal Publikasi 

Pendidikan Dasar, 5(2), 120–132. Retrieved from 
https://e-

journal.unimudasorong.ac.id/index.php/jurnalpe

ndidikandasar/article/view/1831 
Mardin, H., Inayah, M., Anggreni, A., Shofiyah, S., 

Zahroh, I. F., Fitriansyah, M., Afifah, S., Ardah, F. 
K., Khasanah, U., Waldi, A., & others. (2024). 

Ragam Model Pembelajaran Inovatif. Penerbit 
Tahta Media. Retrieved from 

https://tahtamedia.co.id/index.php/issj/article/

view/677 
Novianti, R. (2022). Model pembelajaran untuk 

menumbuhkan karakter peduli lingkungan mata 
pelajaran IPA. JPB-Jurnal Pendidikan Biologi, 2(2), 

16–23. https://doi.org/10.55719/jpb.v2i2.550 
Nurizqi, T. (2023). Pengamatan Pembelajaran Lesson Study 

dengan Menggunakan Transcript Based Lesson 
Analysis (TBLA) [Doctoral Dissertation: 

Universitas Jambi]. Retrieved from 
https://repository.unja.ac.id/60655/ 

Nursafitri, L. (2015). Improving the quality of learning 
through lesson study. Jurnal Pendidikan Sekolah 

Dasar Ahmad Dahlan, 1(2), 71439. Retrieved from 
https://www.neliti.com/publications/71439/im

proving-the-quality-of-learning-through-lesson-

study 
Pangestuti, A. A. (2017). Penerapan model 

pembelajaran biologi berbasis remap-stad untuk 
meningkatkan kemampuan berpikir kritis dan 

hasil belajar kognitif mahasiswa ikip budi utomo 
malang. Edubiotik: Jurnal Pendidikan, Biologi Dan 

Terapan, 2(01), 13–22. Retrieved from 

http://ejurnal.uibu.ac.id/index.php/edubiotik/a
rticle/view/351 

Pratama, A. Y., Marpaung, R. R. T., & Yolida, B. (2020). 
Pengaruh Literasi Lingkungan Terhadap 
Environmental Responsibility Siswa Kelas XI SMA 
Negeri 2 Bandar Lampung. 8 (1), 56--65. Retrieved 

from 

http://repository.lppm.unila.ac.id/24625/2/2048
4 

Primandari, N. I. P. T. V. F., Suhandana, G. A., & 
Yudana, I. M. (2013). Pengaruh implementasi 

lesson study terhadap motivasi dan prestasi 
belajar biologi siswa kelas xi sma negeri 2 

tabanan. Jurnal Administrasi Pendidikan Indonesia, 

4(1). Retrieved from https://ejournal-
pasca.undiksha.ac.id/index.php/jurnal_ap/articl



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2025, Volume 11, Issue 6, 1017-1027  

 

1027 

e/view/983 
Rahmawati, A. (2019). Pengaruh pembelajaran stad dan 

inquiry terhadap kemampuan berpikir kritis dan 

sikap ilmiah di SMA. PSEJ (Pancasakti Science 
Education Journal), 4(1), 35–45. 

https://doi.org/10.24905/psej.v4i1.56 
Rahmawati, A. S. (2017). Pengaruh Pembelajaran Stad 

Terhadap Kemampuan Berpikir Kritis Dan Sikap 
Ilmiah Di SMA. OPTIKA: Jurnal Pendidikan Fisika, 

1(1), 49–57. Retrieved from http://e-

journal.uniflor.ac.id/index.php/optika/article/d
ownload/129/97 

Ramadhan, F., Mahanal, S., & Zubaidah, S. (2016). 
Potensi remap stad (reading concept mapping 

student teams achievement division) untuk 
meningkatkan keterampilan berpikir kritis siswa. 

Proceeding Biology Education Conference, 13(1), 203–

208. Retrieved from https://shorturl.asia/E0YSm 
Rini, A. P. (2021). Lesson study for learning community 

(LSLC). Ta’lim, 3(01), 25–38. Retrieved from 
https://journal.uml.ac.id/TLM/article/view/376 

Samsuri, T., & Firdaus, L. (2017). Pengaruh Pembelajarn 
Kooperatif Student Teams Achivement Division 

(STAD) Terhadap Keteramilan Berpikir Kritis 

Siswa. Prisma Sains: Jurnal Pengkajian Ilmu Dan 
Pembelajaran Matematika Dan IPA IKIP Mataram, 

5(1), 15–19. https://doi.org/10.33394/j-
ps.v5i1.1110 

Sholeh, M. I., Tasya, D. A., Syafi’i, A., Rosyidi, H., 
Arifin, Z., binti Ab Rahman, S. F., & others. (2024). 

Penerapan pembelajaran berbasis proyek (PjBL) 

dalam meningkatkan kemampuan berpikir kritis 
siswa. Jurnal Tinta, 6(2), 158–176. 

https://doi.org/10.35897/jurnaltinta.v6i2.1484 
Syah, W. F., & Jaeni, M. (2023). Peran Kompetensi 

Profesional Guru terhadap Kemampuan Berpikir 
Kritis Siswa di MI Islamiyah Paweden. Indonesian 

Journal of Islamic Elementary Education, 3(1), 25–39. 

https://doi.org/10.28918/ijiee.v3i1.1008 
Syamsuri, I., & Ibrohim. (2011). Lesson study (Studi 

pembelajaran). Malang: UM Press. 
Taib, H., Haerullah, A., & Roini, C. (2020). Pengaruh 

pembelajaran inkuiri terbimbing terhadap 
keterampilan proses sains siswa SMP. Jurnal 

Edukasi, 18(2), 1–7. 

https://doi.org/10.33387/j.edu.v18i2.2122 
Thiagarajan, S. (1974). Instructional Development for 

Training Teachers of Exceptional Children: A 
Sourcebook. Council for Exceptional Children, 22091. 

Retrieved from 
https://eric.ed.gov/?id=ED090725 

Uno, H. H. B. (2024). Profesi kependidikan: problema, 

solusi, dan reformasi pendidikan di Indonesia. Bumi 
Aksara. 

Wahyuni, R. (2020). Efektivitas implementasi lesson 
study learning community dalam meningkatkan 

kualitas pembelajaran. Equity in Education Journal, 

2(1), 11–18. 
https://doi.org/10.37304/eej.v2i1.1681 

Wati, D. R. (2016). Analisis Aspek-Aspek Life Skill yang 
Muncul pada Pembelajaran Biologi Peserta Didik 
Kelas XI IPA 1 DI sma Al-Azhar 3 Bandar Lampung 
[Skripsi: Fakultas Tarbiyah dan Keguruan Institut 

Agama Islam Negeri (IAIN) Raden Intan 

Lampung]. Retrieved from 
https://shorturl.asia/mUZuw 

Yuni, Y., Sajida, H., Saddam, S., Winata, A., Astari, W. 
M., Mariyati, Y., & Masyitah, P. M. (2024). 

Analisis Efektivitas Pembelajaran Metode Diskusi 
Dalam Meningkatkan Berfikir Kritis Siswa di 

Kelas. Jurnal Ilmiah Telaah, 9(2), 196–201. 

https://doi.org/10.31764/telaah.v9i2.24618 
Zunaidah, N. (2015). Pengaruh strategi pembelajaran 

reading questioning and answering (RQA) dipadu 
student team achivment division (STAD) terhadap 
kemampuan berpikir kritis dan kemampuan 
metakognitif di MTs Negeri Rejosa Kab. Pasuruan 
[Doctoral Dissertation: Universitas Negeri 

Malang]. Retrieved from 
https://repository.um.ac.id/60575/ 

 
 

 


