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Abstract: Collaborative learning has the potential to address these challenges by promoting problem-solving through 

collective participation within groups. This research investigates the effect of the Jire Collaborative Learning model 

integrated with Phylearn media on students’ learning outcomes regarding heat and temperature. The study was motivated by 

low student achievement, primarily attributed to conventional teaching methods to engage students in active participation. 

This quasi-experimental research employed a one-group pre-test-post-test design involving 25 seventh-grade students at SMP 

Negeri 4 Monano. The Jire Collaborative model emphasizes active student collaboration, while Phylearn provides interactive 

multimedia support to help visualize abstract scientific concepts. The findings reveal a significant improvement in students’ 

cognitive performance (levels C2-C4) after the intervention, indicating that the integrated approach effectively improves 

conceptual understanding. This influence is demonstrated by the difference in students’ learning outcomes before and after 

applying the JIRE model, where the average pre-test score of 46.4 increased to 81.05 in the post-test. The t-test results indicate 

that this difference is statistically significant, with a significance value of 2.10, less than 0.05. These findings confirm a 

significant difference between students’ pre-test and post-test scores after applying the JIRE collaborative learning model, 

indicating that this model effectively improves students’ learning outcomes. These results suggest that technology-supported 

collaborative learning is a promising strategy for improving the quality of science education at the junior high school level. 
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Introduction 

 
Education is one of the efforts to enlighten the life of 

a nation and is a key determinant of national progress. A 

nation's advancement depends on the skills and knowledge 

of its citizens. Therefore, the quality of education must be 

continuously improved [1][2]. Learning activities created by 

teachers should facilitate interactions among students, 

between students and teachers, and between students and 

various learning resources to ensure high-quality education. 

According to [3], students cannot acquire essential values in 

learning if teachers rely solely on lecturing methods. 

Students should be allowed to interact with others, especially 

their classmates and the community. Knowledge gained 

should be applicable daily to improve the quality of life. 

Consequently, learning should be closely related to the 

natural and social environment. Real-life contextual 

problems from society can be discussed in the classroom and 

solved by encouraging students to develop creative ideas 

[4][5]. 

Generally, low student achievement is influenced by 

ineffective teaching processes, less engaging teaching 

models, and limited student involvement, all of which 

negatively impact learning outcomes [6]. Thus, there is a 

need for enjoyable and engaging learning models. Subjects 

involving formulas and calculations, such as science, are 

often perceived as boring by students [7]. Collaborative 

learning has the potential to address these challenges by 

promoting problem-solving through collective participation 

within groups [8]. It is not difficult to implement, as humans 

naturally live in social environments where they coexist, 

need one another, and are interdependent. Cooperative 

collaboration has long been practised in daily life within 

communities [9][10]. In collaborative learning, strategies 

involve students working in groups with structured activities 

and goals, requiring active cooperation to achieve 

meaningful learning outcomes [11]. 

One type of collaborative learning is the jigsaw 

model, which fosters active student engagement in schools. 

This model is rooted in 'getting better together,' which 

provides a broader learning opportunity and a conducive 

environment for students to acquire and develop knowledge, 

attitudes, values, and social skills helpful in society [12][13]. 

Although the jigsaw model has many strengths, every 

learning model has limitations. This study aims to enhance 

the collaborative model by maximizing its strengths and 

minimizing its weaknesses. The JIRE (Jigsaw Revisi) 

collaborative model addresses these concerns by 

encouraging students to engage in learning activities based 

on their respective competencies [14]. Considering the 

importance of media in the teaching-learning process, 

teachers must pay close attention to selecting appropriate 

media that support and facilitate learning. Effective media 
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selection enhances learning outcomes' efficiency, 

attractiveness, and quality [15][16]. 

Observations and interviews at SMP Negeri 4 

Monano revealed that teachers still predominantly use direct 

instruction and lecture methods. This results in teacher-

centered learning, where students passively receive content 

without actively participating. As a result, it raises problems 

regarding students' low understanding of physics concepts, 

and their engagement is minimal, leading to poor academic 

performance. Newly gained knowledge should reduce 

complexity and offer a comprehensive map of problems and 

solutions [14]. 

Experts have carried out various developments in 

learning models and learning media, which can be proposed 

as solutions to the problems in this research. Among them 

are the JIRE collaborative learning model, which has proven 

effective in improving student outcomes [17], and the 

Phylearn media for teaching heat and temperature concepts 

in science, which has been deemed suitable for classroom 

use. Based on these developments, this study seeks to test the 

practicality and effectiveness of the Phylearn media by 

integrating it with the JIRE collaborative learning model. 

 

Research Methods 
 

This study employs a quantitative research approach 

using an experimental method. The specific method applied 

in this study is a single-group experimental design, where 

only the experimental class was used as the research sample 

without any control or comparison group. The rationale for 

using this method is to examine the influence of the JIRE 

collaborative learning model assisted by Phylearn Media in 

improving students’ learning outcomes. 

The research design utilized is the One-Group Pre-

test–Post-test Design, which involves three main steps: 

Administering a pre-test to measure students’ understanding 

of physics concepts as the dependent variable before the 

treatment. Next, providing the experimental treatment to the 

subjects by implementing the JIRE collaborative learning 

model supported by Phylearn media.  After the treatment, a 

post-test was administered to measure students’ conceptual 

understanding of physics. 

The population in this study includes all seventh-

grade students of SMP Negeri 4 Monano during the 

2024/2025 academic year, consisting of one class with 25 

students. The sample was selected using the total sampling 

technique, in which the entire population was taken as the 

sample [18]. Thus, all 25 students from one class served as 

the research subjects. The instruments used in this study to 

collect data include pre-test-post-test question sheets, 

teaching modules, instructional materials, student 

worksheets, and the Phylearn learning media. 

This study employed a pre-test as the initial test and a 

post-test as the final test to assess learning outcomes. These 

were used to determine student achievement differences 

before and after implementing the JIRE collaborative model. 

Operationally, learning outcomes in this study refer to 

Bloom’s Taxonomy, which comprises six cognitive levels: 

remembering (C1), understanding (C2), applying (C3), 

analyzing (C4), evaluating (C5), and creating (C6). This 

study focuses on three cognitive aspects: C2, C3, and C4. 

Conducting research requires both measurement and 

evaluation. Therefore, an appropriate measurement tool 

known as a research instrument is essential. According to 

[19], a research instrument is a tool used to measure observed 

natural or social phenomena, specifically research variables. 

The instruments used in this study to collect data on those 

variables were the pre-test and post-test. The pre-test-post-

test method is highly recommended for evaluating the 

effectiveness and progress of a learning process, as it offers 

concise and efficient assessment [20]. 

The pre-test is administered before learning to assess 

students’ initial knowledge and evaluate instructional 

effectiveness. The post-test, given after the lesson, assesses 

students’ understanding of the material after completing the 

learning activities. Finally, data analysis was conducted after 

all data were collected using several statistical tests: 

normality test, paired t-test, and N-Gain analysis. 

 

Results and Discussion  

 
The study's results provide an overview of the data 

regarding from The Effect of Implementing the JIRE 

Collaborative Learning Model Based on Phylearn Media on 

Students' Learning Outcomes in the Topic of Heat and 

Temperature in School. This research was conducted at SMP 

Negeri 4 Monano. The study involved a single sample group 

(One Group), and data were collected after the students 

received treatment using the JIRE collaborative learning 

model. 

The research aimed to obtain data on students' 

learning outcomes, which were gathered after implementing 

the treatment on one Group of participants. Following the 

intervention, the researcher performed data analysis using 

several theoretically based techniques to draw conclusions 

that could support the research hypothesis. The data analysis 

includes results from the normality test, paired t-test, N-Gain 

analysis, and assessment of students' learning outcomes. 

Based on the test results obtained from the pre-test 

and post-test questions, a comparative analysis of students' 

learning outcomes in the experimental class can be observed 

in Table 1. 

 

Table 1. Average Scores Pre-test and Post-test 

 

Class 

Average Score 

Pre-test Post-test 

Experimental 46.4 81.05 

 

The percentage comparison of students’ learning 

outcomes at each cognitive level in the pre-test and post-test 

is illustrated as follows in Figure 1. Based on the diagram in 

Figure 1, the differences in scores for each cognitive 

criterion from C2 to C4 reveal notable gains. For the C2 

criterion, the pre-test score was 36.80%, while the post-test 

score increased to 84.80%, resulting in a difference of 48%, 

higher than the differences observed in C3 and C4. For the 

C3 criterion, the pre-test score was 54.4%, increasing to 

88.8% on the post-test, with a difference of 34.4%. In the C4 

criterion, students scored 44.8% on the pre-test and 78.4% 

on the post-test, with a gain of 33.6%. This data shows a 

noticeable difference between the pre-test and post-test 

results in each cognitive category. The comparison between 

the pre-test and post-test results shows a significant 

improvement across all cognitive domains [21]. The 

following section provides a more detailed comparison of the 

learning improvement in each cognitive domain. 
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Figure 1. Cognitive Analysis Diagram One Group 

 

Normality Test Results 

 

One of the methods used to perform a normality test 

in research is the Kolmogorov-Smirnov test. The normality 

test aims to determine whether the data are typically 

distributed. In this study, the normality of the data was 

assessed using the Kolmogorov-Smirnov test based on the 

results of the pre-test and post-test data. The statistical results 

of the normality test can be seen in the following Table 2. 

 

Table 2. Normality Test Results 

Class Fi K Description 

Experimental 0.479 0.26 Normally Distributed 

 

Based on Table 2, since the value of Fi > K at a 

significance level of 0.05, it can be concluded that the data 

from the experimental class are normally distributed 

[22][23]. 

 

Paired t-Test Results 

 

The paired t-test was conducted to determine whether 

the implementation of physics learning using Phylearn media 

significantly affected the seventh-grade students at SMP 

Negeri 4 Monano. This test aims to investigate the causal 

relationship between the treatment applied to a variable and 

its observed effect, as presented in Table 3. 

 

Table 3. Paired t-test Analysis of Students' Learning 

Outcomes 

Class tcalculated t-(α/2;dk Description 

Experimental -6.73 2.10 H1 Accepted 

 

Based on Table 3, where the hypotheses are H0 = μ1 

– μ2 = 0, H1 = μ1 – μ2 ≠ 0 Hα with significance level α, it is 

concluded that the actual difference between the two means 

is not equal to zero. Thus, the paired t-test on the objective 

questions resulted in H₁ being accepted, indicating a 

statistically significant difference between the pre-test and 

post-test mean scores [24]. 

 

N-Gain Analysis Results 

 

The gain analysis was conducted to determine the 

improvement in students’ learning outcomes based on the 

pre-test and post-test results. The N-Gain scores of students’ 

learning outcomes are presented in Table 4. 

 

 

Table 4. N-Gain Analysis of Students’ Learning Outcomes 

Test Ideal Score Max Score Min Score Average 
<g> 

Score Category 

Pre-test 100 50 30 46.4 0.68 Moderate 

Post-test 100 90 60 81.05   

 

Based on Table 4, learning supported by the Phylearn 

media improved learning outcomes, as indicated by the 

higher average post-test score than the pre-test. The 

normalized gain score obtained from the data is 0.68, which 

falls into the moderate category. Each item indicator was 

analyzed by comparing the cognitive-level scores from the 

pre-test and post-test within the JIRE Collaborative Learning 

Model supported by the Phylearn media [25]. 

This study was conducted at SMP Negeri 4 Monano 

during the 2024/2025 academic year using the Phylearn 

learning media. This study aimed to examine the effect of the 

JIRE collaborative learning model supported by Phylearn 

media in improving students' learning outcomes on the topic 

of heat and temperature. It aimed to shift the learning process 

from a teacher-centered approach to a more student-centered 

one, allowing students to be more active and engaged. In a 

teacher-centered approach, all activities are directed by the 

teacher, which limits students' opportunities to develop their 

abilities according to their learning styles. Before the 

research was conducted, the instruments used had been 
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validated by expert validators. This validation process aimed 

to refine the instruments based on the criteria listed in the 

validation sheet. 

This study was carried out over approximately one 

month at SMP Negeri 4 Monano. It used a single class (One 

Group), which served as the experimental class, applying the 

JIRE collaborative learning model integrated with Phylearn 

media. This class's students received pre-tests and post-tests 

to measure learning outcomes before and after the treatment. 

The One-Group design was intended to provide a more 

accurate estimate and evaluate the results' consistency [26]. 

The intervention implemented was the JIRE collaborative 

learning model integrated with Phylearn to observe whether 

it significantly improved students' learning outcomes [27]. 

The study was conducted over three meetings, each 

consisting of two class periods (2 x 40 minutes). The first 

meeting covered the topic of temperature, the second 

addressed heat, and the third focused on heat transfer. Before 

beginning instruction, the teacher distributed learning 

materials to ensure students could actively follow the 

activities. The teacher provided an introduction and 

motivation during instruction and then delivered the 

material. Students were then guided to work on worksheets 

in groups, with the class divided into five teams. 

The research data were collected through objective 

tests consisting of 15 multiple-choice questions targeting the 

cognitive domains C2 (understanding), C3 (applying), and 

C4 (analyzing). These tests were given before and after the 

instructional intervention. Based on the data shown in Graph 

4.1, which presents the percentage comparison of learning 

outcomes for C2 to C4 in the One Group, it was found that 

the C3 domain had the highest post-test performance 

compared to C2 and C4. This may be due to students finding 

it easier to grasp content in the C3 domain. These results 

suggest that the JIRE collaborative learning model 

effectively enhances learning outcomes, particularly in the 

C3 domain. According to Bloom's theory, the goal of 

education should always address three domains inherent in 

students: the cognitive (thinking), affective 

(attitudes/values), and psychomotor (skills) domains. The 

cognitive domain encompasses mental activities such as 

understanding (C2), applying (C3), and evaluating (C4). 

This domain can be assessed through tests derived from 

school material. The results of this study demonstrate that the 

JIRE model positively influenced students’ learning 

outcomes. These findings align with research from [14], 

which concluded that using the revised jigsaw model (JIRE) 

improved the learning outcomes of university physics 

students. 

Improved learning outcomes can be seen from the 

post-test scores in the One Group. The highest average was 

found in the C3 domain with a score of 88.8, followed by C2 

with 84.8 and C4 with 78.4. This may be because many 

students find recalling and explaining information in the C4 

domain difficult. The research involved statistical analysis 

using normality tests, paired t-tests, and N-Gain analysis. All 

data were thoroughly analyzed for the One Group. The 

Kolmogorov-Smirnov test showed that the data were 

normally distributed. A non-parametric test would have been 

applied if the data had not been normally distributed. 

However, a parametric test (paired t-test) was used since 

normality was confirmed. As shown in Table 4, the paired t-

test resulted in the acceptance of H₁, indicating a significant 

difference between pre-test and post-test scores. Since the 

hypothesis testing had already been explained in Chapter III, 

repeating it here would be redundant. 

N-Gain scores for C2, C3, and C4 are in the appendix. 

Some respondents had low N-Gain scores because they had 

already mastered the pretest and posttest material, resulting 

in no significant improvement. For example, one respondent 

scored 80 on both the pre-test and post-test, while another 

met the minimum passing grade in both tests but showed a 

decrease in the post-test. This may be due to the limited 

number of sessions (only three meetings). If this intervention 

were implemented over a more extended period, the 

improvement in learning outcomes might be more apparent. 

Teaching problem-solving in just three sessions cannot be 

considered sufficient for all students, given that each learner 

has a different pace of understanding. Some grasp concepts 

quickly, while others require more time. Additionally, 

although some N-Gain scores appear negative, it does not 

necessarily indicate a lack of understanding. Rather, the time 

provided to teach more complex questions was insufficient 

[28][29]. Despite this, the study still expects meaningful 

improvement in student outcomes. 

The advantages of the JIRE collaborative learning 

model include improved student confidence, greater student 

participation, enhanced learning motivation, faster and more 

effective understanding of the material, consistency in group 

answers, peer teaching, and strengthened social relationships 

among group members. The drawbacks of the JIRE model 

include difficulties in distributing material evenly among 

students, especially when group sizes are uneven. In such 

cases, more than one student in a group may work on the 

duplicate content. Another drawback is the varying pace at 

which students complete tasks; some may finish early, while 

others still need more time. 

 

Conclusion 
 

Based on the results of the study and data analysis, it 

can be concluded that the use of the JIRE collaborative 

learning model significantly affects students’ learning 

outcomes in the topic of heat and temperature in Grade VII. 

The implementation of the JIRE collaborative model was 

proven to influence student achievement. This influence is 

demonstrated by the difference in students’ learning 

outcomes before and after applying the JIRE model, where 

the average pre-test score of 46.4 increased to 81.05 in the 

post-test. The t-test results indicate that this difference is 

statistically significant, with a significance value of 2.10, less 

than 0.05. These findings confirm a significant difference 

between students’ pre-test and post-test scores after applying 

the JIRE collaborative learning model, indicating that this 

model effectively improves students’ learning outcomes. 
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