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Abstract

This research is motivated by the low learning activity of students in science learning at
MTs Darul Hikam which is shown by the dominance of the use of conventional
methods centered on teachers, so that students are less involved in asking questions,
discussing, answering questions, and expressing opinions. This research aims to
improve student learning activities through the application of the Jigsaw-type
Cooperative Learning model in science learning. The method used is Classroom Action
Research with a two-cycle design, and each cycle includes stages of planning, action
implementation, observation, and reflection. The subjects of the study were 25 MT
students in grade VIII C Darul Hikam, while the data were collected through
observation, interviews, documentation, and questionnaires, then analyzed qualitatively
and quantitatively. The results showed that student learning activity gradually increased
from 38.83 percent in the first cycle of the first meeting to 54.67 percent in the second
meeting, then increased again to 80.3 percent in the second cycle of the first meeting,
and reached 91.83 percent in the second meeting. In conclusion, the application of the
Jigsaw model is effective in increasing student learning activities in science learning.
The novelty of this research lies in the focus on measuring multidimensional learning
activities. Activities were measured through visual, oral, listening, writing, mental, and
emotional indicators, including attention, discussion participation, listening, note-
taking, thinking, and students' enthusiasm during learning. the implications suggest that
the Jigsaw model is feasible to be applied as an innovative strategy to create more
participatory, collaborative, and meaningful science learning

Keywords: Activeness of Learning, Classroom Action Research, Cooperative

Learning, Jigsaw .
[@NoloN

© 2026 by the author(s)

This article is an open-access article distributed under the terms and conditions
of the Creative Commons Attribution-ShareAlike 4.0 International

(CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

Journal Homepage
How to cite:

Published by:

https://research.adra.ac.id/index.php/Scientechno

Soimah, M., Indhra, F. M., & Dewi, Y. (2026). Increasing Student Learning Activity

Throug
Hikam.

h Jigsaw-Type Cooperative Learning Model in Science Learning at MTs Darul
Scientechno: Journal of Science and Technology, 5(3), 33-49.

https://doi.org/10.70177/Scientechno.v4i1.1420

Yayasa

n Adra Karima Hubbi

Page| 33


https://doi.org/10.70177/Scientechno.v4i1.1420
mailto:megasoimah349@gmail.com
http://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://research.adra.ac.id/index.php/Scientechno
https://doi.org/10.70177/Scientechno.v4i1.1420

Scientechno: Journal of Science and Technology

INTRODUCTION

Education in essence is not only oriented to the transfer of knowledge, but also to the
formation of students' thinking skills, attitudes, and skills to be able to adapt to the demands of
the times (Zainuri, Khadijah, Haerudin, & Sasmita, 2026). In the context of learning in schools,
the success of the educational process is highly determined by the active involvement of
students as learning subjects. Science learning requires students not only to memorize
concepts, but to understand natural phenomena through a scientific process that involves
observation, questions, discussion, and reasoning (Mutlu, 2020). However, in practice, learning
still often takes place centered on the teacher, so that the space for student participation is
limited. This condition has an impact on low learning activity, lack of classroom interaction,
and lack of optimal achievement of learning objectives. Therefore, it is necessary to innovate a
learning model that is able to place students as the main actors in the learning process.

Learning activity is an important indicator in assessing the quality of learning because it
reflects students' physical, mental, emotional, and social involvement during learning activities
(Lestari, Anjani, Az-zahra, Wamalia, & Faturrohman, 2025). Active students tend to
understand the material more easily, dare to ask questions, be able to express opinions, and
engage in collaborative problem-solving. On the other hand, learning dominated by lecture
methods often gives rise to passive attitudes, easily bored, and less responsive to the material
presented by the teacher (Legarde et al., 2025). In science learning, this situation becomes more
problematic because science materials require high learning activities, critical thinking skills,
and the ability to work together (Zulirfan, Yennita, Rahmad, & Purnama, 2021). Previous
research findings show that student-centered learning is able to significantly increase learning
participation. Thus, strengthening learning activity needs to be placed as the main goal in
improving science learning in madrasas.

One of the learning models that is considered relevant to increase student learning
activity is Jigsaw-type Cooperative Learning (Juhardi, Sandi, & Sahiruddin, 2025). This model
organizes learners into origin groups and expert groups, so that each student has the
responsibility to learn a specific piece of material and reteach it to the members of the origin
group. The learning structure encourages individual involvement as well as positive
dependency between students in achieving common goals. In a pedagogical perspective, Jigsaw
provides a space for students to discuss, convey ideas, ask questions, and practice academic
communication skills (Moin et al., 2024). In addition, this model is aligned with the
characteristics of 21st-century learning that emphasize collaboration, active participation, and
learning responsibility. Various studies have also shown that Jigsaw is effective in improving
learning activities, motivation, and student learning outcomes in various subjects. Therefore,
this model is feasible to be applied in science learning that demands intensive interaction and
student involvement.

Based on the results of initial observations at MTs Darul Hikam, science learning in
grade VIII still shows symptoms of low student learning activity. Some students tend to be
silent during the learning process, do not respond to the teacher's questions, and have not
shown optimal participation in group discussions (Leyaley, 2023). This situation is allegedly
related to the dominance of the use of conventional methods that have not provided enough
space for students to actively build knowledge. On the other hand, the character of science
material that requires mastery of concepts and process skills has not been fully facilitated
through a varied and participatory learning model (Mellyani, Wahyudi, & Suhartono, 2022).
This condition shows that there is an urgent need to improve learning through a more
interactive approach. In this context, the application of the Jigsaw-type Cooperative Learning
model is seen as a strategic alternative to build a more lively, participatory, and meaningful
learning atmosphere for students at MTs Darul Hikam.

A number of previous studies have proven that the application of Jigsaw has the potential
to gradually increase students' learning activity through a process of cooperation,
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responsibility, and positive interdependence in groups (Ramadhanti, Konjin, Wadud, Nadlir, &
Wakhidah, 2025). However, most studies focus more on learning outcomes or activities at
other levels and subjects, while studies that specifically place science learning in MTs are still
relatively limited (Ramli, Susanti, & Yohana, 2022). In addition, the context of madrasas with
distinctive characteristics of students requires more contextual empirical proof so that the
learning model used is truly in accordance with the needs of the field (Muliati, Hanani,
Sesmiarni, Zakir, & M, 2025). Therefore, this study is important to examine the increase of
student learning activity through the Jigsaw-type Cooperative Learning model in science
learning at MTs Darul Hikam. This research is expected to make a theoretical and practical
contribution to the development of more active, collaborative, and student-oriented science
learning

Studies on the Jigsaw-type Cooperative Learning model in science learning have been
carried out extensively, but most of them still focus on improving general learning outcomes,
motivation, or social skills of students at the elementary and junior high school levels at the
general level (Asmara, 2020). Meanwhile, research that specifically examines student learning
activity as the main focus is still relatively limited, especially in the context of tsanawiyah
madrassas which have distinctive learning characteristics and classroom culture. In addition,
the implementation of Jigsaw has often not been systematically directed to measure the
dimensions of learning activity comprehensively, including visual, oral, listening, writing,
mental, and emotional aspects (Utami, Nurhadi, & Yoto, 2023). This condition shows that
there is an important research gap to be answered through contextual, measurable, and action-
oriented classroom action studies that are oriented towards real changes in student learning
behavior.

The novelty of this research lies in its focus of analysis which not only places the Jigsaw
model as a cooperative learning strategy, but as a pedagogical tool to gradually and measurably
increase student learning activity in science learning at MTs Darul Hikam. This study
highlights the application of Jigsaw in a madrasah setting with female students in grade VIl C,
thus providing a more specific empirical contribution to the context of science learning in the
madrasah environment. In addition, this study uses more detailed indicators of learning activity
to photograph changes in student participation from cycle to cycle, so that the results not only
illustrate the general improvement, but also show the dynamics of learning behavior changes
more accurately (Rohman, Khairi, & Devi, 2024). Thus, the novelty of this study lies in the
integration between context, variable focus, and multidimensional measurement of learning
activity.

This study aims to describe and analyze the increase in student learning activity through
the application of the Jigsaw-type Cooperative Learning model in science learning at MTs
Darul Hikam. In particular, this study is directed to determine changes in student activity in
each learning cycle based on visual, oral, listening, writing, mental, and emotional indicators,
as well as proving the effectiveness of the Jigsaw model in creating more active, participatory,
and meaningful learning. The formulation of this research problem is: how the application of
the Jigsaw-type Cooperative Learning model can increase student learning activity in science
learning at MTs Darul Hikam, and the extent to which the increase in activity occurs in each
action cycle. With this formulation, the research is expected to be able to provide a scientific
basis for more innovative and student-centered science learning practices.

RESEARCH METHOD

This study uses a Classroom Action Research design that aims to improve the science
learning process through the application of the Jigsaw-type Cooperative Learning model
(Permatasari, 2023). This design was chosen because it is in line with the research focus, which
Is to increase student learning activity directly in the classroom through planned, systematic,
and reflective actions. The subject of the study was 25 students in grade VIII C MTs Darul
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Hikam and showed a low learning activity in science learning. The research is carried out
collaboratively between researchers and subject teachers to ensure that actions are in
accordance with the needs of the class. The research procedure follows the Kemmis and
McTaggart model which includes the stages of planning, implementation of actions,
observation, and reflection (Santosa, 2023). Each cycle is designed to see changes in student
learning activity after the application of Jigsaw, as well as to be the basis for learning
improvement in the next cycle so that the results obtained are more optimal and contextual.

The research instruments used include student learning activity observation sheets,
student response questionnaires, interview guidelines, and learning documentation (Anggraini
& Junaidi, 2024). The observation sheets are compiled based on indicators of learning activity,
namely visual, oral, listening, writing, mental, and emotional aspects, so that changes in student
behavior can be observed more comprehensively. The questionnaire was used to obtain data on
students' perceptions of their involvement in learning with the Jigsaw model (Ismi, Witasoka,
& Junari, 2025). Interviews were conducted with teachers and some students to dig up
preliminary information about learning conditions, obstacles faced, and responses to given
actions. Documentation is used to complete the data in the form of photos of activities, learning
tools, and field notes. Data collection techniques are carried out through direct observation
during learning, filling out questionnaires after actions, interviews before and after the cycle,
and collecting supporting documents. All instruments are designed to be able to describe the
conditions of student learning activity accurately, objectively, and academically accountable.

Data analysis techniques are carried out qualitatively and quantitatively. Qualitative
analysis is used to describe the learning process, student responses, and changes in learning
behavior at each stage of action (Apriliyani & Nugroho, 2025). This analysis is carried out
through data reduction, data presentation, and drawing conclusions based on the results of
observation, interviews, and documentation. Meanwhile, quantitative analysis was used to
calculate the percentage of student learning activity from the results of observation sheets and
questionnaires. The percentage is then classified into the categories of very active, active,
moderately active, less active, and inactive to find out the level of achievement of each cycle
(Rismadani, Fuadiah, & Masnunah, 2026). The results of the inter-meeting and inter-cycle
analysis were systematically compared to see the effectiveness of the application of the Jigsaw
model in increasing student learning activity. Thus, the data analysis technique in this study not
only describes the numerical improvement, but also explains the dynamics of changes in
student learning activities in a comprehensive and meaningful way.

Data from observation results are analyzed quantitatively using percentages, student
activeness in learning.
Table 1. Benchmark Reference Assessment Criteria
Persentase = Score obtained x100
Maximum score

Score/Value Interval Category
81-100% Highly Active
61-80% Active
41-60% Quite Active
21-40% Less Active
0-20% Inactive

RESULTS AND DISCUSSION

Student learning activity is a condition of students' physical, mental, social, and

emotional involvement in the learning process that allows for meaningful learning experiences
(Belajar et al., 2023). In science learning, activeness is an important element because the
material requires students to observe, ask, discuss, reason, and conclude phenomena
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scientifically. Active learning is not only seen from students' courage in answering the teacher's
questions, but also from their participation in group work, the ability to express opinions, and
their seriousness in completing learning tasks (Rohman et al., 2024). Active students tend to
understand concepts more easily because they build knowledge through direct interaction with
learning resources and peers. Therefore, active learning needs to be seen as an indicator of
learning quality that is closely related to the success of achieving educational goals, especially
in science learning in madrasas which requires integration between knowledge, attitudes, and
process skills.

The Jigsaw-type Cooperative Learning model is one of the cooperative learning
approaches that places students at the center of learning activities through cooperation in the
origin group and the expert group (Dat et al., 2021). In this model, each student learns a
specific piece of material, then is responsible for explaining that part to the rest of the group,
thus creating positive interdependence and individual responsibility. Theoretically, Jigsaw
supports the principle of active learning because it encourages students to read, understand,
discuss, convey ideas, listen to friends' opinions, and present learning results collaboratively
(Anisa & Hidayah, 2024). This character is very suitable for science learning which requires an
exploratory and communicative process. In addition, Jigsaw is also relevant to be used to
increase student confidence, sense of responsibility, and participation in the classroom. Thus,
the application of this model is conceptually believed to be able to strengthen student learning
activity and become a strong theoretical basis for research on improving science learning at
MTs Darul Hikam.

In cycle I, the application of the Jigsaw-type Cooperative Learning model has not
shown optimal results, although it is starting to show changes in a better direction than the
initial learning conditions (Soedimardjono & P, 2021);(Wahyono, Rasul, & Wadaron, 2022).
The results of observations at the first meeting showed that the level of student learning activity
was still in the less active category with a percentage of 39.83 percent. This condition can be
seen from the low participation of students in paying attention to explanations, asking
guestions, answering questions, and expressing opinions during group discussions. However, at
the second meeting of the first cycle, there was an increase to 54.67 percent with the category
of being quite active. This increase shows that students are beginning to adapt to cooperative
learning patterns and role sharing in Jigsaw groups. However, some students still appear
passive, lack confidence, and have not participated evenly, so reflection and improvement of
actions in the next cycle are needed to achieve the indicators of research success.

In cycle Il, the results showed a more significant increase in learning activity after
improvements in actions based on reflection in the previous cycle. In the first meeting of cycle
I1, the percentage of student learning activity reached 80.3 percent with the active category.
These achievements show that most students have begun to engage more intensively in visual,
oral, listening, writing, mental, and emotional activities during science learning (Nilawati,
2021). Students seemed more courageous to ask questions, express opinions, discuss with
group members, and convey the results of the discussion in a more structured manner.
Furthermore, at the second meeting of cycle Il, the percentage of activity increased to 91.83
percent with the very active category. These results confirm that the application of the Jigsaw
model is able to create a more participatory, collaborative, and student-centered learning
atmosphere, so that the goal of classroom action to increase learning activity can be optimally
achieved.

Overall, the results of the study prove that the application of the Jigsaw-type
Cooperative Learning model is effective in increasing student learning activity in science
learning in grade VIII C MTs Darul Hikam. The increase appears to be gradual from cycle I to
cycle Il and occurs in all observed indicators of learning activity, namely visual, oral, listening,
writing, mental, and emotional. These findings are in line with a theoretical framework that
positions Jigsaw as a cooperative learning model that encourages individual responsibility,
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interaction between students, and active involvement in the learning process. With the structure
of the origin group and the expert group, students not only become recipients of information,
but also act as presenters and explainers of material for peers. Therefore, the results of this
study show that the use of the Jigsaw model in science learning can be an effective pedagogical

strategy to overcome the low learning activity of students in madrasas.
Table 2. Recapitulation of Student Learning Activity Results

Siklus Meetings Total Score Percentage Category
I 1 478 39,83% Less Active
I 2 656 54,67% Quite Active
1 1 964 80,30% Active
] 2 1.102 91,83% Highly Active

Based on the table, it can be seen that there is an increase in student learning activity
from cycle | to cycle Il. In the first cycle of the first meeting, the students' activity was still in
the less active category, then increased to quite active at the second meeting. In cycle II,
student activity increased higher, namely being active at the first meeting and very active at the
second meeting. This data shows that the application of the Jigsaw-type Cooperative Learning
model has succeeded in increasing student learning activity in science learning at MTs Darul
Hikam.

The application of the Jigsaw-type Cooperative Learning model in science learning at
MTs Darul Hikam is carried out as a form of learning innovation that is oriented towards
student activity. This model was chosen because it is able to shift learning from a teacher-
centered pattern to a student-centered pattern (Irmanto, 2023). In practice, teachers are no
longer the only source of information, but rather act as facilitators who direct the learning
process through task sharing, group discussions, and presentation of results. In science
learning, this approach is very relevant because science material requires students to
understand concepts, explain phenomena, and actively interact with peers. Through Jigsaw,
students are encouraged to be directly involved in the learning process so that the classroom
atmosphere becomes more lively, communicative, and collaborative. Thus, the application of
this model is not just a variation of methods, but a pedagogical strategy to improve the quality
of student learning participation (Moin et al., 2024).

Theoretically, the Jigsaw model works through cooperative learning that places each
student as an essential part of the group's success (Hasanah, Chasanah, Talib, & Zumirddat,
2025). In this structure, students are divided into origin groups, then transferred to expert
groups to study specific parts of the material in depth. After understanding the material,
students return to the original group to teach the section to the other members. This mechanism
requires individual responsibility as well as cooperation between students. In the context of
science learning, this structure is very effective because it encourages students to read, discuss,
listen, process information, and re-explain concepts orally (Moin et al., 2024). These activities
are in line with the principle of active learning that emphasizes the mental and social
involvement of students. Therefore, the application of Jigsaw in this study has a strong
theoretical basis to encourage a more meaningful and participatory learning process.

The implementation of actions in this study begins with a planning stage that is
systematically arranged so that learning runs effectively (Santosa, 2023). Teachers and
researchers prepare learning tools, teaching modules, activity observation sheets, and
questionnaire instruments to monitor student progress during the action. At this stage, the
science material is also sorted into several appropriate sections to be distributed to the expert
group. The division of material is important because it determines the success of the interaction
in the Jigsaw group (Rembang & Rembang, 2021). In addition, teachers arrange the
composition of the group in a heterogeneous manner so that students with different abilities can
help each other. Careful planning allows the learning process to take place in a directional
manner and not only focus on the delivery of material, but also on student learning activities.
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Thus, the application of Jigsaw in science learning is not carried out spontaneously, but
through a structured learning design and in accordance with the goal of increasing learning
activity.

In the implementation stage, students are first directed to understand the workflow of the
Jigsaw model so that they know their respective roles in learning. The teacher explains the
learning objectives, forms the original group, then provides sub-material to each group
member. After that, students gather with friends who hold similar submaterial in an expert
group to discuss the content of the material in more depth (Anjani, 2025). This process
provides students with the opportunity to exchange knowledge, clarify understanding, and
strengthen mastery of concepts before returning to the home group. In the home group, each
student is responsible for explaining the results of his or her discussion to the other members.
This stage is at the heart of the Jigsaw model because it demands courage, communication, and
a sense of responsibility. In science learning, this process makes students not only accept the
teacher's explanations, but also actively build common knowledge (Chopra et al., 2023). Thus,
the implementation of Jigsaw creates more interactive and meaningful learning activities.

The observation stage showed that the application of Jigsaw was able to change the
pattern of student activity gradually. At the beginning of the implementation, some students
still seemed hesitant to speak, ask questions, or express opinions (Suwartono & Romdona,
2024). This is natural because students are still adjusting to learning models that demand active
participation. However, after being given repeated opportunities to discuss and present results,
students begin to show better engagement. They are more focused when receiving material,
interact more often with their group mates, and are more confident when delivering the results
of the discussion. This condition is in line with the results of research that show an increase
from the inactive category in the initial cycle to active and very active in the next cycle
(Abdillah, Saihan, Muhith, & Rahman, 2024). In other words, the application of Jigsaw not
only improves the learning process, but also builds a learning culture that encourages students
to engage directly and responsibly in the learning process.

The success of the implementation of the Jigsaw model can also be seen from the
increase in the quality of interaction between students in the science learning process. Group
discussions make students learn to respect the opinions of their peers, work together in
completing assignments, and complement each other's understanding of the material. In
conventional learning, students tend to be passive and depend on the teacher's explanations,
while in Jigsaw they are required to actively contribute knowledge (Baidoo et al., 2025). This
situation fosters confidence as well as social responsibility in learning. In addition, the
existence of an expert group provides space for students to explore certain material more
intensively before explaining to the group of origin. These activities strengthen conceptual
understanding because students not only read, but also process and reconvey information
(Gillies, 2023). Therefore, the application of Jigsaw in science learning at MTs Darul Hikam
can be seen as an effective strategy to build students' intellectual and social activity
simultaneously.

Overall, the application of the Jigsaw-type Cooperative Learning model to science
learning at MTs Darul Hikam is in accordance with the principles of cooperative learning
which emphasizes active participation, individual responsibility, and positive interdependence.
The results of the action showed that students were increasingly active in observing,
discussing, questioning, answering, writing, and presenting material. This process proves that
Jigsaw is not only effective as a learning model, but also relevant to overcome the low learning
activity of students in science subjects. This success is supported by good planning, structured
implementation, and continuous reflection on each cycle. Thus, the application of the Jigsaw
model can be understood as a pedagogical effort that is able to create more participatory,
communicative, and meaningful science learning. These findings also strengthen the argument
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that the cooperative learning model is feasible to be used in the context of madrasas to improve
the quality of student learning engagement

Before the implementation of the Jigsaw-type Cooperative Learning model , student
learning activity in science learning in grade VIII C MTs Darul Hikam was at a low level and
did not meet the expectations of student-centered learning. This initial condition can be seen
from the learning process which is still dominated by conventional methods with a teacher-
centered pattern, so that students receive more explanations than are actively involved in
building understanding (Hsiao, Chen, Chen, & Lin, 2021). In this situation, learning activities
that should appear in science learning, such as asking, responding, discussing, recording
important findings, and concluding material, have not been optimally seen. Based on initial
observations, classes tend to be passive and learning interactions take place one-way. This
situation shows that the space for student participation is still limited, so that learning activity
has not developed as a consistent academic behavior. Thus, the conditions before action show
the existence of a fundamental problem that demands a more participatory, collaborative, and
structured pedagogical intervention.

The low level of student learning activity before action is also confirmed through the
results of interviews with teachers and students who show some of the main problems in
science learning (Felianti & Sanoto, 2023). These problems include low student responses to
teacher questions, the tendency of students to get bored easily during lessons, the lack of
implementation of innovative learning models, and the lack of optimal student understanding
of the material presented. Of the 25 students, only about 40 percent showed activeness in
learning activities, while most of the others were still passive during learning. This percentage
confirms that learning participation is not even and has not yet become a class character.
Within the framework of the theory of learning activeness, the findings show the weak visual,
oral, mental, and emotional involvement of students (Ariffani, 2025). Therefore, this initial
condition not only illustrates the low level of student activity, but also reflects the need to
improve learning strategies so that the science learning process becomes more lively and
meaningful.

If analyzed based on the indicators of learning activity, conditions before the
implementation of Jigsaw show that almost all dimensions of activity have not developed
optimally. In the visual aspect, students' attention to the teacher's explanation has not been
stable because some students are still easily distracted during learning (Dianah, 2018). In the
oral aspect, students' courage to ask questions, answer questions, and express opinions is still
relatively low, so verbal interaction in the classroom takes place in a limited way (Anjuana,
2021). In the aspect of listening, not all students showed seriousness in listening to
explanations and responses from friends. In the aspect of writing, student involvement in
recording important learning points is also uneven (Abdul, 2021). Meanwhile, the mental and
emotional aspects are still weak, as seen from low enthusiasm, lack of confidence, and lack of
initiative in completing tasks. These findings show that prior to action, science learning had not
encouraged students’ full physical, intellectual, and social engagement.

These initial conditions are closely related to the character of learning that is still teacher-
centered, so that students do not have enough opportunities to interact, explore ideas, and learn
collaboratively. In science learning, situations like this become obstacles because the nature of
science requires not only mastery of concepts, but also active involvement in scientific
processes, such as observing, communicating findings, reasoning, and discussing problems
(Judijanto et al., 2025). When the learning strategy does not provide space for students to
experience the process, it is difficult to grow actively. Pedagogically, this shows that the low
activity of students is not solely caused by individual factors, but also by learning approaches
that do not yet support participation (Ristiani, Ali, & Apriyanto, 2025) Thus, the conditions
before the action show a discrepancy between the demands of science learning and the learning
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practices that take place in the classroom. This situation then became the rational basis for the
application of the Jigsaw model in this study.

Initial data from classroom action research further clarifies the picture that students'
learning activity before action is indeed in the low category. This can be seen in the
observation results of the first meeting of the first cycle which recorded an active percentage of
38.83 percent with the less active category. This achievement reflects the initial condition of
learning which is characterized by low student participation in paying attention to explanations,
answering questions, expressing opinions, giving responses, and working together in group
discussions. In fact, several indicators such as active listening and mental activity are still in the
category of less active (Nazihah, 2026) In the context of research data analysis, this number
serves as a starting point for assessing the changes that occur after an action is taken.
Therefore, the low initial condition is not just a statistical number, but empirical evidence that
science learning before the implementation of Jigsaw has not been able to foster student
learning involvement optimally, systematically, and evenly in the classroom.

When associated with the theoretical framework, low activity before action indicates that
students have not gained learning experiences that allow them to become full learning subjects
(Wahyuningsih, 2020) The theory of learning activeness places students as individuals who
must be involved physically, mentally, emotionally, and socially to achieve meaningful
learning outcomes. However, in the initial conditions in grade VIII C, science learning has not
provided enough space for students to build knowledge through interaction with peers and
teachers. These limitations have an impact on students' weak courage to express opinions, lack
of responsibility for learning, and low ability to participate in discussions. In addition, the lack
of a cooperative learning atmosphere causes some students to only become passive listeners.
Thus, the answer to the formulation of the second problem confirms that the initial condition of
student activity is still far from the characteristics of active learning expected in science
subjects.

In the context of madrasas, the low condition of learning activity before action also
indicates that learning has not fully supported the formation of responsible and participatory
learning attitudes. In fact, science learning in madrassas is not only directed at mastering the
material, but also at developing learning characters such as discipline, cooperation, courage to
speak up, and seriousness in following the learning process (Hutasuhut, 2024) Before the
Jigsaw model was implemented, these values were not yet strongly visible in student learning
behavior. The classroom still shows the dominance of the teacher, while the students have not
been encouraged to take an active role in understanding and delivering the material. From the
perspective of classroom action research, this condition is very important to map because it is
the basis for the preparation of corrective actions in the next cycle (Farih Azizah & Mustar,
2025) Therefore, the initial state of low learning activity not only illustrates learning problems,
but also becomes a strategic foundation for more effective learning changes.

Overall, student learning activity in science learning before the implementation of the
Jigsaw-type Cooperative Learning model at MTs Darul Hikam is in the low category and not
in accordance with the demands of active learning. The low condition is reflected in the lack of
student participation, limited class interaction, low response to teacher questions, and lack of
optimal student involvement in visual, oral, listening, writing, mental, and emotional aspects.
The findings of initial observations, interviews, and preliminary measurement results at the
first meeting of the first cycle consistently show that the learning that takes place still tends to
be passive. Thus, the formulation of the second problem can be answered that before action is
taken, students' learning activity is still low and requires intervention in a more innovative and
collaborative learning model. This initial condition then became the empirical and
argumentative basis for the application of the Jigsaw model as a strategy to increase student
learning activity in science learning at MTs Darul Hikam.
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The increase in student learning activity after the application of the Jigsaw-type
Cooperative Learning model appears to be gradual and consistent in each research cycle
(Ruspandi, 2021) At the beginning of the action, student activity was still in the less active
category with a percentage of 38.83 percent at the first meeting of the first cycle. This increase
shows that changes in learning strategies are starting to affect student involvement in science
learning. In cycle 11, the results of the increase became more pronounced, namely 80.3 percent
at the first meeting with the active category, then reached 91.83 percent at the second meeting
with the very active category. This data proves that the Jigsaw model is effective in gradually
increasing student participation through a systematically designed action process.

The increase is not only seen in the percentage figure, but also in the change in the
quality of student learning behavior during the learning process. In the first cycle, some
students still seemed hesitant to express their opinions, lacked confidence when explaining the
material to friends, and were not fully active in group discussions. However, after reflection
and action improvement in cycle I, students' learning behavior underwent significant changes.
Students begin to dare to ask questions, give responses, convey the results of discussions, and
show stronger involvement in completing group assignments. In the perspective of the theory
of active learning, these changes indicate the development of physical, mental, social, and
emotional participation in a more balanced manner (Hapsari & Murniawaty, 2025) Thus, the
application of the Jigsaw model not only increases the activeness score quantitatively, but also
improves the quality of students' learning experience in science learning in real time.

When viewed based on indicators of active learning, the improvement after the
application of Jigsaw occurred in all aspects observed, namely visual, oral, listening, writing,
mental, and emotional (Koda, 2024) In the first cycle of the first meeting, several indicators
such as listening activity and mental activity were still in the less active category, while other
indicators had only reached quite active. After the action was corrected, all indicators at the
second meeting of cycle | were upgraded to the fairly active category. A stronger improvement
was seen in cycle 11, when visual and verbal indicators reached the active category, while the
listening, mental, and emotional indicators began to enter the very active category. At the last
meeting, all indicators were in the very active category. These findings suggest that the Jigsaw
model has an all-around impact on student engagement. Therefore, the increase in activeness is
not partial, but covers all dimensions of learning behavior that are the focus of the research.

In the context of classroom action research methods, the increase in student learning
activity after the application of Jigsaw does not occur instantly, but through stages of planning,
action, observation, and reflection that take place repeatedly (Pandiangan, 2020) Each cycle is
used to identify previous learning weaknesses, then develop corrective actions to make the
learning process more effective. In cycle I, teachers and researchers found that some students
still needed assistance to understand their role in the group. Based on this reflection,
improvements were made in the second cycle through more targeted explanations, more
effective group management, and strengthening of students' learning motivation. As a result,
learning activity increased significantly. These findings confirm that the success of the Jigsaw
model is determined not only by the design of the model itself, but also by the quality of the
execution of the action that is adaptive to the conditions of the class. Thus, increased activeness
is the result of a reflective and planned pedagogical process.

Theoretically, the increase in student learning activity after the application of Jigsaw can
be explained through the basic principles of cooperative learning that emphasize individual
responsibility, positive interdependence, and interaction between students (Rahmi, Ma’wa, &
Alim, 2024) In this model, each student has the role of mastering a particular piece of material
in the expert group, then relaying it back to the home group. This mechanism makes students
unable to be passive because the success of the group depends on the contribution of each
member. In science learning, this structure is very relevant because it encourages students to
read, understand concepts, discuss information, and convey learning results orally. These
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activities directly contribute to increasing student activity on various indicators (Ristiani et al.,
2025) Therefore, the increase that occurred in this study is in line with the theory that Jigsaw-
type cooperative learning is able to create an active, collaborative, and student-centered
learning environment.

The increase in student learning activity also shows that the Jigsaw model has succeeded
in overcoming a number of initial problems found in science learning at MTs Darul Hikam.
Before action, students are easily bored, do not respond to the teacher's questions, and are not
optimally involved in the learning process (Dardiri, 2024) Once the Jigsaw model was
implemented, the classroom atmosphere turned into a more lively one because students had the
responsibility to learn as well as teach the material to friends. This responsibility gives rise to a
stronger intrinsic motivation, as students feel their role is important in the success of the group.
In addition, cooperation in expert groups and home groups provides a more meaningful
learning experience than one-way learning patterns. Thus, the increase in activeness that occurs
is not only a technical result of changing methods, but is a consequence of creating a more
participatory, communicative, and supportive learning environment for students.

Overall, the answer to the formulation of the third problem shows that the application of
the Jigsaw-type Cooperative Learning model has succeeded in significantly increasing student
learning activity in science learning at MTs Darul Higam. The increase can be seen from the
change in the category of learning activity from less active at the beginning of the action, to
moderately active, active, to very active at the end of the study. In addition to being shown by
the increase in percentage from 38.83 percent to 91.83 percent, the increase was also seen in
changes in the learning behavior of students who were more courageous, enthusiastic,
communicative, and responsible in learning activities. These findings prove that the Jigsaw
model is relevant to be used as a pedagogical strategy to increase student engagement in
science learning. Thus, the results of the study strengthen the argument that Jigsaw-type
cooperative learning is not only effective theoretically, but also empirically proven to increase
student learning activity in the context of tsanawiyah madrasah.

Siklus Meetings Activeness Percentage Category
I 1 38,83% Less Active
I 2 54,67% Quite Active
1 1 80,3% Active
] 2 91,83% Highly Active

This table shows the pattern of increasing student learning activity that takes place
gradually from cycle | to cycle Il after the application of the Jigsaw-type Cooperative
Learning model to science learning.

Analytically, the increase in student learning activity cannot be understood solely as an
increase in percentage, but as an indicator of changes in the structure of pedagogical interaction
in the classroom. Before action, science learning takes place in a one-way transmission pattern
that places the teacher as the center of knowledge, so students tend to be passive and only
respond minimally (Menninga, Geert, Vondel, Steenbeek, & Dijk, 2021) Once the Jigsaw
model was implemented, the classroom structure changed to a cooperative learning space that
demanded that each student hold a specific academic role through an origin group and an
expert group. This change is important because activeness of learning essentially grows when
students have the responsibility, the opportunity to speak, and the need to contribute to the
group's success. Thus, the increase from the least active category to the very active category
shows that the Jigsaw model works not only at the technical level of learning, but at the level of
transformation of learning relationships that were previously passive to participatory,
dialogical, and meaningful.

From a theoretical perspective, the findings of this study reinforce the assumption that
active learning is the result of a learning design that is able to integrate cognitive, social, and
emotional engagement simultaneously. The Jigsaw model is effective because it conditions
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students to not only receive information, but also process, explain, listen, and negotiate
understanding with peers. In the context of science learning, this mechanism is very relevant
because science material requires thinking activities, scientific communication, and
cooperation in understanding concepts (Kebede, Zema, Geletu, & Zinabu, 2025) When
students are given the responsibility of being carriers of material in groups, they are
encouraged to read more carefully, speak more confidently, and listen more seriously. This
explains why the increase in activeness occurs in all indicators, ranging from visual, verbal,
listening, writing, mental, to emotional. In other words, the effectiveness of Jigsaw lies in its
ability to activate the entire learning dimension of students in an integrated manner.

Methodologically and practically, the results of this study also show that the success of
increasing activeness does not solely come from the selection of learning models, but from the
consistency of implementing a reflective action cycle (Gaul & Ginting, 2025) In cycle I, the
improvement that has not been optimal shows that students' adaptation to the new model
requires time, mentoring, and strengthening the role of teachers as facilitators. The reflection
carried out then allowed the researcher to improve the implementation strategy in cycle Il, so
that the quality of group interaction became more effective and student activity increased
significantly. These findings confirm that in classroom action research, successful learning
change is always born from a combination of the right model, adaptive classroom management,
and continuous evaluation. Therefore, the main contribution of this study lies not only in the
evidence that Jigsaw is effective in increasing learning activity, but also in the affirmation that
pedagogical innovation should be carried out in a planned, reflective, and contextual manner
according to the needs of the classroom.

CONCLUSION

Based on the results of the classroom action research carried out in two cycles, it can be
concluded that the application of the Jigsaw-type Cooperative Learning model to science
learning in class VIII C MTs Darul Hikam has proven to be effective in increasing student
learning activity. Before the action was taken, learning conditions were still dominated by
conventional approaches centered on teachers, so that student activity was at a low level and
learning participation had not developed optimally. After the Jigsaw model was applied, there
was a real change in the learning process, namely students became more active in paying
attention to explanations, asking questions, answering questions, discussing, writing, and
expressing opinions. The increase was seen gradually from 38.83 percent in the first cycle of
the first meeting with the less active category, to 54.67 percent in the second meeting with the
moderately active category, then increased to 80.3 percent in the second cycle of the first
meeting with the active category, and reached 91.83 percent in the second meeting with the
very active category. These findings show that the Jigsaw model is able to create participatory,
collaborative, and meaningful science learning, and is feasible to be used as an innovative
strategy to increase student learning activity in madrasas.
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