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ABSTRACK. This research investigates the effect of the Jigsaw-type cooperative learning model on the collaboration skills of fourth-grade students in the Integrated Natural and Social Sciences (IPAS) curriculum, where these skills were previously identified as low. This study employed a quasi-experimental method with a between-subject design. The population consisted of 61 students, from which a sample of 48 students was selected through purposive sampling. Data were collected using a non-test instrument in the form of a collaboration skills observation sheet and were analyzed using an Independent Sample T-Test. The results revealed a significant difference between the experimental group and the control group, with a calculated t-value of 2.2557, which was greater than the t-table value of 2.0128, and a significance value of 0.0288 (p<0.05). It is concluded that the Jigsaw model has a significant positive effect on improving students' collaboration skills. This model is recommended for educators to implement systematically to foster essential social skills in elementary school.
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INTRODUCTION
Education in the 21st century faces the demand to equip students with competencies relevant to global challenges, prompting a paradigm shift in learning from mere knowledge transfer to the development of holistic skills. This background is based on a significant gap between curricular demands for collaboration skills and the actual learning practices in the field. A preliminary study conducted in Grade IV of SD Sejahtera Way Kandis on November 11, 2024, specifically identified the problem of low student collaboration skills in the subject of Natural and Social Sciences (IPAS). This phenomenon is manifested in a teacher-centered learning process. The impact is that students tend to be passive participants, displaying selfish and individualistic attitudes during group work. Initial observation data showed that Class IV B had the lowest average collaboration skill score, only 36.87%, indicating a problem that needs immediate attention. This low achievement strongly correlates with the fact that innovative learning models explicitly designed to train cooperation, such as the Jigsaw model, have not yet been implemented.
Motivation is an internal drive that encourages a person’s enthusiasm to do something or achieve a certain goal. In the context of education, motivation becomes a key factor in supporting students’ learning outcomes. Without motivation, achieving optimal learning results will be difficult to realize (Rumbewas et al., 2018). Learning motivation acts as a driving force that initiates, directs, and sustains learning behavior in the educational context (Santrock, 2011). A high level of motivation promotes enthusiasm for learning, while low motivation can hinder educational achievement. This condition is reflected in students’ behavior, such as lack of focus during lessons, reluctance to complete assignments, or inattentiveness to teachers’ explanations.
Initial observations in November in Grade IV of SDN 2 Kacamarga showed low student learning motivation in Pancasila Education lessons. Out of 36 students, 23 were noted to have low concentration during the learning process. These findings highlight the importance of strategic steps to improve learning motivation through approaches aligned with students’ potential and conditions. Based on the information obtained, the low motivation was caused by the absence of interactive learning media, limited technological facilities, and a less supportive learning atmosphere. These factors contribute to the decline in students’ learning motivation. This situation is illustrated by several indicators of learning motivation, including:
Table 1 sumber penulis
	Indicators of Learning Motivation
	Student Response
	Percentage

	1. Desire and Will to Succeed
	16 Students focus on following lessons in class, while others play with friends.
	44,4%

	2. Motivation and need in learning
	12 Some students show enthusiasm for learning, while others feel less energetic.
	33,3%

	3. Hopes and aspirations for the future
	15 Some students diligently do their assignments, others sometimes forget to finish them
	41,7%

	4. Rewards in learning
	9 Some students get good grades, while others still get low grades
	25%

	5. Interesting desire in learning
	12 Some students feel interested in the learning process, some feel it is just so-so
	33,3%

	6. Conducive learning environment
	15 Some students study quietly, while others cause a commotion.
	41,7%

	Amount
	36,6%



Based on the table, it is estimated that around 13 out of 36 students demonstrated high learning motivation. This situation indicates that students’ learning motivation still needs to be improved. Several factors identified as contributing to the low motivation include teachers not yet applying interactive learning media, limited access to technology, and an unconducive learning environment. One of the causes of low learning motivation is the suboptimal use of learning media, which tends to be less engaging.
Effective and enjoyable learning media can foster enthusiasm for learning and help students better understand the material (Hasan et al., 2021; Nurfadhillah et al., 2021). Internet-based learning media, such as instructional videos, can broaden students’ learning experiences, offering flexibility and interactivity. Information presented through the internet is also more varied than printed books, allowing students to access materials outside of school hours (Rahmawati et al., 2022).
Along with technological advancements, educators are required to develop creative learning tools that utilize Information and Communication Technology (ICT) and adapt to students’ needs. The use of ICT in learning not only makes the process more effective and efficient but also captures students’ attention and increases learning motivation (Huda, 2020). The competence of 21st-century educators is crucial, especially in applying learning approaches that involve 4C skills (Almarzooq et al., 2020).
On the other hand, education plays a vital role in shaping students’ character, knowledge, and skills as future assets of the nation. Therefore, the role of education goes beyond mere knowledge transfer—it also aims to form individuals who are intellectually, socially, and ethically balanced (Nasution et al., 2022).
In line with the initial observations in Grade 4 at SDN 2 Kacamarga, students’ learning motivation in the Pancasila Education subject was categorized as low. This condition was reflected in students’ lack of focus during lessons and the teachers’ suboptimal use of interactive learning media. Internet-based media, such as instructional videos, have not yet been maximized in the learning process.
METHOD
This study used a quantitative approach with a quasi-experimental method (quasi-experimental design), specifically the Posttest-Only Control Group Design. The purpose of this design was to compare the effect of applying the Cooperative Learning Jigsaw model with conventional learning methods on students’ collaboration skills. The experimental group received learning using the Jigsaw model, while the control group used the lecture and assignment method. The research was conducted at SD Sejahtera Way Kandis, Bandar Lampung, during the even semester of the 2024/2025 academic year, with data collection carried out on April 7 and 8, 2025.
The study population included all fourth-grade students, totaling 61 students divided into three study groups. The sample was selected using a purposive sampling technique, considering the students’ initial collaboration ability. Class IV B, which had the lowest average collaboration skill score, was designated as the experimental group (24 students), while Class IV A served as the control group (24 students). The research procedure was carried out through three stages: (1) preparation, which included a preliminary study, instrument development, instrument validation, and lesson module design; (2) implementation, involving the application of the Jigsaw model in the experimental class and conventional methods in the control class; and (3) completion, consisting of data analysis, hypothesis testing, and drawing conclusions.
 The data collection technique was conducted through observation using a collaboration skills assessment sheet in the form of a 1–4 rating scale covering five indicators: cooperation, responsibility, compromise, communication, and flexibility. The instrument was validated by educational experts. Data analysis was conducted in three stages: (1) descriptive analysis to calculate averages and achievement percentages, (2) prerequisite tests including normality and homogeneity tests, and (3) hypothesis testing using an Independent Sample T-Test to determine significant differences between the experimental and control groups at a 5% significance level. Therefore, this study was designed to provide empirical evidence of the effectiveness of the Jigsaw model in improving students’ collaboration skills.
RESULT AND DISCUSSION
Result 
The analysis of the research data produced quantitative and descriptive findings that showed the effectiveness of the Jigsaw cooperative learning model. The results of the normality test (Table 1.) showed that the observation data at the 1st meeting 〖x^2〗_count≤〖x^2〗_table, namely 10.614 ≤11.070, meaning that the observation data from the experimental class at the 1st meeting were normally distributed. Furthermore, the results of the normality test of the experimental class observation results at the 2nd meeting obtained 〖x^2〗_count≤〖x^2〗_table, namely 8.025 ≤11.070, which is normally distributed, while the data from the control class observation results at the 1st meeting obtained 〖x^2〗_count≤〖x^2〗_table, namely 6.021 ≤ 11.070, which means that in the control class at the 1st meeting, the data from the control class observation results at the 2nd meeting obtained 〖x^2〗_count≤〖x^2〗_table, namely 7.634 ≤ 11.070, which means that in the control class at the 2nd meeting, the data from the control class observation results at the 2nd meeting were normally distributed.
[bookmark: _Hlk210299256]Table 1 Normality Test of Collaboration Ability
	Data
	
	
	Kriteria
	Kesimpulan

	Eksperimen 
Pertemuan ke-1
	10,614
	11,070
	
	Normal

	Eksperimen 
Pertemuan ke-2
	8,025
	11,070
	
	Normal

	Kontrol Pertemuan ke-1
	6,021
	11,070
	
	Normal

	Kontrol Pertemuan ke-2
	7,634
	11,070
	
	Normal



Furthermore, based on the results of the homogeneity test calculated using the test formula – F. The decision rule of the test is if F_calculated < F_table then it is homogeneous, whereas if F_calculated < F_table then it is not homogeneous, with a significance level set at 5%. The calculation results obtained from the observation results of the 1st meeting are 1.101 < 2.047. Based on this comparison, it can be concluded that the population has a homogeneous variant. which is obtained from the value of the 2nd meeting is 1.101 < 2.047. Based on this comparison, it can be concluded that the data at the 2nd meeting of the experimental class and the control class are homogeneous.
[bookmark: _Hlk210299439]Table 2 Homogeneity Test
	Keterangan
	Pertemuan ke-1
	Pertemuan ke-2

	
	Eksperimen
	Kontrol
	Eksperimen
	Kontrol

	Varians
	56,521
	48,867
	78,215
	71,014

	
	1,157
	1,101

	
	2,047
	2,047

	Kriteria
	1,157<2,047
	1,101<2,047

	Keputusan
	Homogen
	Homogen



Hypothesis testing using Independent Sample t-Test to determine the effect of the Jigsaw type cooperative learning model on students' collaboration abilities. The results of statistical analysis show that the calculated t value (2.2557) is greater than the t table (2.0128) with a significance value of 0.0289, which is smaller than 0.05. Therefore, H0 is rejected, which proves that there is a significant difference between the experimental and control groups. It is concluded that the Jigsaw type cooperative learning model has a significant effect on students' collaboration abilities.
[bookmark: _Hlk210299610]Table 3 Recapitulation Data of Collaboration Ability Observation Sheet in Experimental Class
	No.
	Indikator 
	Nilai 
	Pertemuan Ke – 1
	Pertemuan Ke - 2

	
	
	
	F
	%
	F
	%

	1
	Sangat Kolaboratif 
	≥ 81
	
	
	7
	29

	2
	Kolaboratif 
	≥ 61-80
	17
	71
	16
	67

	3
	Cukup Kolaboratif 
	≥ 41 -60
	7
	29
	1
	4

	4
	Kurang Kolaboratif 
	≥ 21 – 40
	
	
	
	

	5
	Tidak Kolaboratif 
	≤ 20 
	
	
	
	

	Total 
	24
	100
	24
	100



The analysis results of each indicator of students' collaboration abilities in the experimental class showed an increase in each meeting. The table above shows that each indicator has a different value. As seen in the table, at meeting 1, the Cooperation indicator obtained the highest percentage of 76.04% and the Communication indicator obtained the lowest percentage of 63.54%. Then, at meeting 2, the Cooperation indicator obtained the highest percentage of 91.67% and the Communication indicator obtained the lowest percentage of 76.04%.
[bookmark: _Hlk210299778]Table 4 Recapitulation Data of Collaboration Ability Observation Sheet for Each Indicator in the Experimental Class
	NO
	Indikator 
	Pertemuan Ke – 1
	Pertemuan Ke - 2

	
	
	Nilai 
	%
	Nilai 
	%

	1
	Kerjasama 
	73
	76,04
	88
	91,67

	2
	Tanggung Jawab 
	66
	68,75
	84
	87,5

	3
	Kompromi 
	62
	64,58
	74
	77,08

	4
	komunikasi 
	61
	63,54
	73
	76,04

	5
	Tanggung Jawab 
	62
	64,58
	76
	79,17

	Total 
	324
	337,49
	395
	411,46



The results of the observation analysis of collaboration skills in the control class also showed that there was an increase. The increase can be seen in the first meeting, the fairly collaborative category obtained a percentage of 8%, the collaborative category obtained a percentage of 88% and the very collaborative category obtained a percentage of 4% 8%. In the second meeting, the collaborative category obtained a percentage of 71%, and the fairly collaborative category obtained a percentage of 4% and very collaborative obtained a percentage of 25%.
[bookmark: _Hlk210300068]Table 5 Recapitulation Data of Collaboration Ability Observation Sheet in Control Class
	NO
	Indikator
	Nilai
	Pertemuan Ke – 1
	Pertemuan Ke - 2

	
	
	
	F
	%
	F
	%

	1
	Sangat Kolaboratif
	≥ 81
	1
	4
	6
	25

	2
	Kolaboratif
	≥ 61-80
	21
	88
	17
	71

	3
	Cukup Kolaboratif
	≥ 41 -60
	2
	8
	1
	4

	4
	Kurang Kolaboratif
	≥ 21 – 40
	
	
	
	

	5
	Tidak Kolaboratif
	≤ 20
	
	
	
	

	Total
	24
	100
	24
	100



The analysis results of each indicator of students' collaboration skills in the control class showed an increase in each meeting. The table above shows that each indicator has a different value. As seen in the table, at meeting 1, the Cooperation indicator obtained the highest percentage of 77.08% and the Compromise indicator obtained the lowest percentage of 60.42%. Then, at meeting 2, the Cooperation indicator obtained the highest percentage of 81.25% and the Compromise and Communication indicator obtained the lowest percentage of 73.96%.
[bookmark: _Hlk210300276]Table 6 Recapitulation Data of Collaboration Ability Observation Sheet for Each Indicator in the Control Class
	No.
	Indikator 
	Pertemuan Ke – 1
	Pertemuan Ke - 2

	
	
	Nilai
	%
	Nilai
	%

	1
	Kerjasama 
	74
	77,08
	78
	81,25

	2
	Tanggung Jawab 
	70
	72,92
	76
	79,17

	3
	Kompromi 
	58
	60,42
	71
	73,96

	4
	komunikasi 
	70
	72,92
	71
	73,96

	5
	Fleksibilitas 
	71
	73,96
	72
	75

	Total
	343
	357,3
	368
	383,34



The success of the intervention is also supported by data on the implementation of the Jigsaw model syntax in the experimental class which increased from 62% (category “Good”) at the first meeting to 93% (category “Very Good”) at the second meeting, indicating good adaptation from teachers and students to the learning model.

Discussion
The results of this study strongly demonstrate that the cooperative learning model of the Jigsaw type has a very positive effect on the collaboration skills of elementary school students. These findings not only support the initial hypothesis of the study but also encourage further analysis of why this model works so effectively. This discussion elaborates on how the Jigsaw model operates, how it improves each aspect of collaboration, and its relation to modern teaching methods and the principles of the Merdeka Curriculum. The analysis critically examines the findings, connecting quantitative data with existing theories, while exploring how these results can be applied in classrooms and serve as a reference for future research.
The foundation of this discussion lies in strong empirical evidence showing the superiority of the Jigsaw model. Statistical analysis using the Independent Sample T-Test indicated a significant difference between the group of students who learned using the Jigsaw model (experimental group) and those who learned through conventional methods (control group).
Data in Table 1 show that the t-count value (2.2557) is greater than the t-table value (2.0128) at a 95% confidence level. Moreover, the significance value (p-value) of 0.0288 is smaller than 0.05. Statistically, this proves that the implementation of the Jigsaw model has a significant effect on improving students’ collaboration skills. However, numbers alone are not sufficient. The more important question is: why is the Jigsaw model so effective? The answer lies in its learning structure, which naturally instills two core principles of teamwork: positive interdependence and individual accountability.
The advantages of the Jigsaw model compared to conventional methods can be explained through its unique mechanism. Unlike ordinary group work, which is often marked by passive students (free riders) or a tendency to shift responsibility, the Jigsaw system divides students into “home groups” and “expert groups,” creating a structure where every student has an essential and irreplaceable role.
First, positive interdependence emerges naturally. When students return from their expert groups to their home groups, each of them brings a crucial piece of information like pieces of a puzzle. The group’s overall success in understanding the material depends on the contribution of each member. This “peer-teaching” system compels students to engage actively, both as information givers and receivers. It directly addresses the problem of teacher-centered learning and passive student participation, which were the key issues identified in the preliminary study. In the Jigsaw model, students can no longer rely solely on the teacher or the most capable peers; instead, they must depend on one another.
Second, individual accountability is strengthened in the expert groups. Within these groups, students are tasked with mastering a particular portion of the material in depth. This responsibility is personal, as they understand that they will become the sole source of information on that topic for their peers in the home group. This system effectively prevents students from “free riding” on the efforts of others since each holds a unique “key” to the collective understanding. This directly addresses the issue found in the study’s background, where students were often “lazy in completing tasks” and displayed individualistic behavior. Therefore, the success of the Jigsaw model is not coincidental but rather the result of a well-designed learning framework. It systematically creates a learning environment that transforms social dynamics from individual competition into genuine teamwork, where collaboration becomes the primary key to achieving shared goals.
A closer analysis of the data reveals an interesting pattern: the increase in collaboration skills is not uniform across all five measured aspects. There is a noticeable difference between improvements in structural aspects (such as cooperation and responsibility) and those related to social skills (communication, compromise, and flexibility).
Table 7 Comparison of Percentage Increase in Achievement per Collaboration Indicator at the 2nd Meeting (Experimental vs. Control Class)
	Indikator
	Persentase Kelas Eksperimen (%)
	Persentase Kelas Kontrol (%)
	Selisih Peningkatan (%)

	Kerjasama
	91,67
	81,25
	+10,42

	Tanggung Jawab
	87,5
	79,17
	+8,33

	Fleksibilitas
	79,17
	75
	+4,17

	Kompromi
	77,08
	73,96
	+3,12

	Komunikasi
	76,04
	73,96
	+2,08



As shown in Table 7, the aspects of cooperation and responsibility demonstrated the highest improvement in the experimental class. This can be interpreted as a direct impact of the Jigsaw model’s structure, which does not allow students to remain passive. The requirement to master the material in the expert group and teach it in the home group automatically demands personal responsibility and reciprocal cooperation. The role of being an “expert” gives each student a clear task, encouraging them to complete their part for the success of the group. This improvement represents a quick behavioral response to the clear rules established within the Jigsaw model.
On the other hand, the smaller improvement in communication, compromise, and flexibility provides deeper insight. These findings should not be seen as weaknesses of the model but rather as reflections of the complexity of developing social skills. Although the Jigsaw model provides an ideal environment for interaction, overcoming psychological barriers such as shyness, anxiety about speaking in public, or the tendency to dominate discussions in elementary school students requires more time and guided intervention. The preliminary study recorded students who tended to be shy when expressing ideas, spoke unclearly, or struggled to compromise because they believed their opinions were always right. Research in educational psychology also indicates that shyness and anxiety are major obstacles to active participation in group activities at school. A program lasting only two sessions, as in this study, may be sufficient to familiarize students with the discussion flow but not enough to drastically change their confidence, negotiation ability, or cognitive flexibility.
This leads to an important understanding that the Jigsaw model, although powerful, is not an instant or automatic solution. Its success in fostering deeper social skills heavily depends on the active role of the teacher as a guide and provider of gradual learning support (scaffolding). This concept means that teachers offer temporary, targeted assistance to help students master skills they cannot yet perform independently. In this context, teachers cannot simply apply the steps of the Jigsaw model and expect all skills to develop automatically.
Teachers must actively provide communication support by offering opening sentence examples for shy students, modeling good questioning techniques, and establishing ground rules for active listening. Next, they must manage group dynamics by subtly intervening to balance dominant students, for example by assigning them special roles such as “timekeeper” or “gatekeeper” to ensure everyone has a chance to speak. Finally, teachers must teach compromise skills by guiding groups during disagreements, modeling ways to reach consensus, and emphasizing the importance of respecting different viewpoints.
Thus, the data showing varied improvement across aspects functions as a diagnostic tool. It indicates that while the Jigsaw model’s clear structure can quickly improve task-related behaviors, the development of more complex social skills requires intentional and continuous teacher guidance. The improvement in teachers’ ability to implement the model from 62% (“Good”) in the first meeting to 93% (“Very Good”) in the second indirectly supports this argument. The more skilled the teacher becomes in facilitating the process, the more conducive the learning environment becomes for all aspects of collaboration to grow.
results of this study align with and reinforce findings from previous research that also reported the success of the Jigsaw model, such as studies by Raditya et al. (2023) and Trisniati (2016). However, this study adds new value. While Trisniati (2016) demonstrated the effectiveness of Jigsaw among high school students, this research proves that the model is equally relevant for elementary school students, who are at a different developmental stage and may require clearer guidance. The difference in media used PowerPoint in Raditya et al. (2023) and Canva in this study suggests that technology is merely a tool, and it is the Jigsaw model’s structure itself that drives success. The uniqueness of this study lies in its detailed analysis of each collaboration aspect, offering deeper insights beyond simply measuring collaboration as a single construct.
When compared with other cooperative learning models such as STAD (Student Teams-Achievement Divisions) or TGT (Teams-Games-Tournaments), the Jigsaw model holds a distinct advantage in fostering individual accountability. While STAD and TGT emphasize group goals and inter-team competition, the “expert group” structure in Jigsaw creates a unique sense of personal responsibility, as each student must become an expert in a particular topic. This makes Jigsaw particularly effective in ensuring equal mastery of material while also building teamwork skills.
Beyond proving an instructional method, these findings are highly relevant to national education policy directions, particularly the Merdeka Curriculum. One of the main goals of the Merdeka Curriculum is to develop the Pancasila Student Profile, which includes the dimensions of “collaboration” and “critical reasoning.” The background of this study itself highlights the importance of 21st-century skills, including the 4Cs (Collaboration, Communication, Critical Thinking, Creativity). This research provides concrete evidence that the Jigsaw model is an effective tool to realize the ideals of this curriculum in the classroom. The process of discussion within expert groups, synthesizing information, and presenting it in home groups not only cultivates collaboration but also naturally promotes critical thinking analyzing, evaluating, and communicating information.
Essentially, this study can be seen as small-scale evidence supporting the broader pedagogical transformation encouraged by the Merdeka Curriculum. Its design directly compares teacher-centered learning (control group) with student-centered cooperative learning (Jigsaw experimental group). The results, showing a significant advantage of the student-centered model, offer data-based support for the policy’s vision. This indicates that when the principles of the Merdeka Curriculum are implemented through well-structured teaching models like Jigsaw, the desired student learning outcomes can indeed be achieved.
CONCLUSION
Based on the results of data analysis and discussion, it can be concluded that there is a significant effect of implementing the Cooperative Learning Jigsaw model on improving the collaboration skills of fourth-grade elementary school students. This is statistically proven by the significant difference in the average scores between the experimental group and the control group, where the Jigsaw model has been shown to be more effective in developing students’ cooperation, responsibility, compromise, communication, and flexibility.
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