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 Purpose of the study: This study aims to determine the differences in the 

improvement of student learning outcomes on the Protista concept between 

students taught using the Jigsaw type cooperative learning model and students 

taught using conventional learning at the Madrasah Aliyah level. 

Methodology: This study used a quasi-experimental method with a Pre-Test–

Post-Test Control Group Design. The sample was determined through 

purposive sampling and simple random sampling. The research instruments 

consisted of a 30-item multiple-choice test, an affective observation sheet, N-

gain analysis, the Liliefors test, the Fisher exact test, and the t-test. Data 

processing was carried out using descriptive and inferential statistical analysis. 

Main Findings: Jigsaw cooperative learning showed higher learning outcomes 

compared to conventional learning. The average N-gain for the experimental 

class was 0.33, while the control class was 0.18. The t-test results showed a 

significant difference (t count 3.75 > t table 1.99). The Jigsaw model also 

increased student participation, cooperation, responsibility, and engagement in 

understanding the concept of Protista. 

Novelty/Originality of this study: The novelty of this research lies in its 

comparative analysis of the effectiveness of the Jigsaw cooperative learning 

model on Protista material, which has rarely been specifically studied. This 

research provides new empirical evidence regarding the influence of Jigsaw on 

improving students' cognitive and affective learning outcomes, while also 

expanding the reference list for student-centered biology learning strategies. 
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1. INTRODUCTION 

Education is a crucial aspect in developing quality human resources. The learning process in schools 

plays a strategic role in developing students' critical, creative, and analytical thinking skills [1], [2]. In biology, 

students are required not only to memorize concepts but also to deeply understand the interrelationships between 

them [3], [4]. This understanding is crucial because biology studies various complex and interconnected life 

phenomena. Therefore, effective learning strategies are necessary to optimally achieve learning objectives [5], 

[6]. 
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One indicator of the success of the learning process is student learning outcomes. Learning outcomes 

reflect students' mastery of the material they have learned through changes in cognitive, affective, and 

psychomotor aspects [7], [8]. However, in practice, many student learning outcomes still fall short of 

expectations, particularly in biology [9], [10]. Poor learning outcomes are often influenced by the use of less 

varied and teacher-centered learning methods [11], [12]. This leads to students being passive and less actively 

involved in the learning process. 

The concept of protists is one of the biology topics taught at the high school level and is quite complex 

[13], [14]. This material covers the classification, characteristics, body structure, and role of protists in life, 

requiring strong analytical skills and conceptual understanding. Many students struggle to grasp the concept of 

protists because the material is abstract and contains a lot of scientific terminology [15], [16]. This difficulty can 

impact learning outcomes if not supported by appropriate learning strategies. Therefore, teachers need to 

implement learning models that can help students understand the material more deeply [17], [18]. 

One learning model that can be implemented to improve student learning outcomes is Jigsaw 

cooperative learning [19], [20].  This learning model emphasizes collaboration among students in small, 

heterogeneous groups to exchange information and share responsibility for understanding the material [21], [22]. 

In its implementation, each student assumes the role of "expert" on a specific subtopic, which must then be 

explained back to the members of their original group. This process encourages students to actively discuss, 

communicate, and build understanding collaboratively. Thus, Jigsaw cooperative learning has the potential to 

increase student engagement in the learning process [23], [24]. 

On the other hand, conventional learning is still widely used in biology learning in schools. This model 

is generally dominated by lectures, teacher explanations, and student note-taking [25], [26]. While effective for 

conveying information quickly, conventional learning often lacks the space for students to explore knowledge 

independently [27], [28]. As a result, students tend to passively absorb information without engaging in in-depth 

knowledge construction. This can contribute to low learning outcomes, particularly in topics that require 

conceptual understanding, such as protists [16], [29]. 

Various previous studies have shown that Jigsaw cooperative learning can improve learning outcomes 

in several biology topics [30], [31]. However, most of these studies have focused on ecosystems, organ systems, 

or genetics, while studies on the concept of protists are relatively limited. Furthermore, there has been little 

research specifically comparing the improvement in learning outcomes between Jigsaw cooperative learning and 

conventional learning on the concept of protists [32], [33]. This situation indicates a research gap that requires 

further study. The novelty of this study lies in its focus on analyzing differences in learning outcomes on the 

concept of protists through a comparison of two different learning approaches. 

The urgency of this research is based on the importance of finding effective learning strategies to 

improve students' understanding of protists. Given that this material is often considered difficult by students, 

learning innovations are needed that can significantly increase student engagement and learning outcomes. This 

research is expected to provide empirical support for biology teachers in selecting appropriate learning models 

for classroom implementation. Furthermore, the results can serve as a reference for developing more innovative 

and student-centered biology learning. Based on the description, the main objective of this study is to determine 

the differences in learning outcomes between students taught through Jigsaw type cooperative learning and 

conventional learning on the concept of protists. 

 

 

2. RESEARCH METHOD 

2.1. Research Methods and Design 

This study employed a quasi-experimental method. This method was chosen because it is quite difficult 

to obtain a truly ideal control group that meets the research needs. Quasi-experiments allow researchers to still 

test the effects of a treatment without fully randomizing the subjects. The research design used was a Pre-Test–

Post-Test Control Group Design [34], [35]. In this design, the study involved two groups: an experimental group 

and a control group. The experimental group was given treatment in the form of the Jigsaw cooperative learning 

model, while the control group was given learning using a conventional model. Furthermore, the learning 

outcomes of the two groups were analyzed and compared to determine the effects of the treatment. The 

experimental design in this study was structured in Table 1. 

 

Table 1. Research Design 

Group Pretest Treatment Posttest 

Experimental O1 X1 O2 

Control O3 X2 O4 

 

Based on the research design above, both groups were given a pretest with the same questions (the 

concept of Protista). After being given different treatments, both groups were given the same test as a final test 
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(posttest). Improvements in test results from each class were compared, as were improvements in test results 

between the experimental and control groups. Non-tests were administered during the learning process in each 

class using observation sheets. 

 

2.2. Population and Sample 

Population is the entire subject targeted in a study. The target population in this study was all students 

of Madrasah Aliyah Nihayatul Amal Rawamerta. The accessible population in this study was all grade X 

students at the school, who were the focus of the study in accordance with the data collection needs. The 

sampling technique in this study used purposive sampling, namely the selection of samples based on certain 

predetermined considerations, in this case referring to the subject teacher's policy [36], [37]. The research sample 

was taken from two classes, namely class X-1 and X-2. Next, simple random sampling was carried out to 

determine the experimental class and the control class. Based on the randomization results, class X-1 with 49 

students was designated as the experimental class, while class X-2 with 46 students was designated as the control 

class. 

 

2.3. Research Instruments 

The instruments used in this study consisted of test and non-test items. In both the experimental and 

control classes, the test items were written multiple-choice questions with five answer choices, while the non-test 

items were observation sheets. Both types of instruments were used to obtain data related to cognitive learning 

outcomes and student attitude development during the learning process [29], [38]. The Protista concept mastery 

test was used to measure changes in students' understanding before and after participating in the Jigsaw 

cooperative learning model in the experimental class. Furthermore, this instrument was also used to measure 

changes in concept mastery in students in the control class who underwent conventional learning. 

The cognitive aspects measured in this test included domains C1 (remembering), C2 (understanding), 

C3 (applying), and C4 (analyzing). The pretest and posttest consisted of 30 multiple-choice questions with five 

answer choices. Each correct answer was given a score of 1, while each incorrect answer was given a score of 0. 

Assessment of the attitude aspect in this study was conducted through the use of observation sheets. This 

observation instrument was used to monitor and assess student character throughout the learning process. Several 

attitude indicators observed included cooperation, responsibility, discipline, and self-confidence. Observations 

were conducted systematically to obtain a picture of student attitude development during the implementation of 

the learning model. The instrument grid on the observation sheet was compiled based on these attitude indicators 

to serve as a guideline for the assessment. The composition of the research instruments used in this study is 

shown in Table 2. 

 

Table 2. Observation Sheet Grid for Measuring Student Character in the Learning Process 

Assessed Character Indicator 

Teamwork Exchanging knowledge and sharing 

Good cooperation 

Participating in carrying out assignments 

Responsibility Listening to explanations and completing assignments 

Being active and calm in carrying out tasks 

Discipline Complying with rules 

Being orderly during learning 

Self-Confidence Being able to manage oneself and communicate in various situations 

Having sufficient intelligence 

Being calm when taking quizzes 

 

2.4. Data Processing Techniques 

After all the research data was collected, the next step was to systematically process and analyze the 

data. Data analysis techniques in this study included cognitive and affective data processing. Data processing 

was carried out to obtain a clear picture of the effect of the Jigsaw cooperative learning model on student 

learning outcomes in the Protista concept. Cognitive data processing began by calculating raw scores from 

students' pretest and posttest responses in both the experimental and control classes [39], [40]. The obtained data 

were then organized into a frequency distribution to facilitate statistical analysis. Descriptive statistics were then 

calculated, including the mean, median, and mode, to describe the characteristics of the data. Furthermore, a 

normalized gain (N-gain) calculation was performed to determine the level of improvement in student learning 

outcomes after participating in the learning process. The N-gain value was obtained from the difference between 

the posttest and pretest scores compared to the maximum possible score. 

Before testing the hypotheses, prerequisite analysis tests were conducted, including normality and 

homogeneity tests. The Liliefors test was used to determine whether the data were normally distributed. Data 
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were considered normally distributed if the calculated L value was less than or equal to L table at a 

predetermined significance level [41], [42]. After the data met the normality requirements, a homogeneity test 

was conducted using Fisher's exact test to determine the equality of variance between the experimental and 

control classes. Data were considered homogeneous if the calculated F value was less than the F table. After the 

data were declared normal and homogeneous, the next step was to conduct a hypothesis test using a t-test. This 

test aimed to determine whether there were differences in biology learning outcomes between students taught 

using the Jigsaw cooperative learning model and students taught through conventional learning on the concept of 

Protista. Decision-making was carried out by comparing the calculated t value with the t table at a certain level 

of significance. If the calculated t value was greater than the t table, the alternative hypothesis was accepted; if 

the calculated t value was less than the t table, the null hypothesis was accepted. 

In addition to testing the final hypothesis, statistical analysis was also conducted to determine 

differences in learning outcomes between the pretest and posttest in each group. This analysis aimed to 

determine the extent of improvement in student learning outcomes after being given the learning treatment. 

Thus, the results of the analysis could provide a clearer picture of the effectiveness of the applied learning 

model. Affective data processing was carried out based on observations of student behavior during the learning 

process [43], [44]. Data were obtained by counting the number of checkmarks on each observed attitude 

indicator, such as cooperation, responsibility, discipline, and self-confidence. Each indicator was scored 

according to the level of behavior demonstrated by the student, ranging from the lowest to the highest score. The 

scores obtained were then calculated as a percentage by comparing the total score obtained to the maximum 

score. The percentage results were then interpreted into specific assessment categories: very poor, poor, fair, 

good, and very good. This interpretation was used to provide an overview of the development of student attitudes 

during the learning process using the model applied in the study. 

 

 

3. RESULTS AND DISCUSSION 

The research results described are in the form of pretest, posttest and N-gain values from the 

experimental class and control class. 

 

3.1. Pretest Data for Experimental and Control Classes 

Based on the pretest results of the experimental class using jigsaw type cooperative learning and the 

control class using conventional learning, the data obtained are in Table 3. 

 

Table 3. Description of Pretest Data for Experimental Class and Control Class 

Description Experiment Control 

Minimum Value 10 10 

Maximum Value 57 40 

Range 47 30 

Mean 26.73 24.28 

Median 26.81 22.94 

Mode 25.12 21.75 

Standard Deviation 10.30 8.02 

 

Based on Table 3, it is known that the average pretest score in the experimental class was 26.73. The 

average pretest in this class is included in the failing category. Most students obtained biology scores between 

24–30, namely 18 students or 36.77%. The highest score was between 52–58, namely 2 students or 4.08%, while 

the lowest score was between 10–16, namely 1 student or 2.04%. Meanwhile, the average pretest score in the 

control class was 24.28. The average pretest in this class was included in the failing category. Most students 

obtained biology scores between 20–24, namely 16 students or 34.78%. The highest score was between 40–44, 

namely 1 student or 2.17%, while the lowest score was between 10–14, namely 5 students or 10.87%. 

 

3.2. Posttest Data for Experimental and Control Classes 

Based on the posttest results of the experimental class using jigsaw type cooperative learning and the 

control class using conventional learning, the data obtained are in Table 4. 

 

Table 4. Description of Posttest Data for Experimental Class and Control Class 

Description Experiment Control 

Minimum Value 27 10 

Maximum Value 80 63 

Range 53 53 

Mean 53.03 34.33 
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Median 50.83 32.88 

Mode 46.86 29.50 

Standard Deviation 14.37 12.27 

 

Based on Table 4, it is known that the average posttest score in the experimental class was 53.03. The 

average posttest in this class was included in the less category. Most students obtained biology scores between 

43–50, namely 12 students or 24.49%. The highest score was between 75–82, namely 4 students or 8.16%, while 

the lowest score was between 27–34, namely 6 students or 12.24%. Meanwhile, the average posttest score in the 

control class was 34.33. The average pretest in this class was included in the fail category. Most students 

obtained biology scores between 26–33, namely 13 students or 28.26%. The highest score was between 58–65, 

namely 2 students or 4.35%, while the lowest score was between 10–17, namely 2 students or 4.35%. 

 

3.3. N-gain Value Data for Learning Outcomes of the Experimental and Control Classes 

The N-gain test was conducted to measure improvements in learning outcomes after teacher instruction. 

Based on the calculation results, the N-gain value is obtained as shown in table 5. 

 

Table 5. N-gain Value of Learning Outcomes of Experimental Class and Control Class 

Description Experiment Control 

N 49 46 

Low Criteria 49% 83% 

Medium Criteria 47% 17% 

High Criteria 4% 0% 

Average 0.33 0.18 

 

Based on Table 5, the N-gain calculation results are significantly different between the experimental 

and control classes. This is indicated by the average N-gain of the experimental class, which approaches the high 

criterion. 

 

3.4. Normality of Pretest of Experimental Class and Control Class 

The results of the pretest normality test in the experimental class and control class are shown in Table 6. 

 

Table 6. Results of the Pretest Normality Test for the Experimental and Control Classes 

Class N .α L0 (Lcount) Ltabel Conclusion 

Experiment 49 0.05 0.1216 0.1265 Normal 

Control 48 0.05 0.1135 0.1306 Normal 

 

Based on Table 6, the Lcount of the experimental class was 0.1216 and the Lcount of the control class 

was 0.1135. The experimental class with a sample size of 49, obtained an Ltable at a significance level of α = 

0.05 of 0.1265. The control class with a sample size of 46, obtained an Ltable at a significance level of α = 0.05 

of 0.1306. The comparison between Lcount 

 

3.5. Posttest Normality of Experimental and Control Classes 

The results of the posttest normality test in the experimental class and control class can be seen in Table 7.  

 

Table 7. Results of the Posttest Normality Test for the Experimental and Control Classes 

Class N .α L0 (Lcount) Ltable Conclusion 

Experiment 49 0.05 0.1122 0.1265 Normal 

Control 46 0.05 0.0655 0.1306 Normal 

 

Based on Table 7, the Lcount of the experimental class was 0.1122 and the Lcount of the control class 

was 0.0655. The experimental class with a sample size of 49, obtained Ltable at a significance level of α = 0.05 

of 0.1265. The control class with a sample size of 49, obtained Ltable at a significance level of α = 0.05 of 0.1306. 

The comparison between Lcount < Ltable for the experimental class (0.1122 <0.1265) and for the control class 

(0.0655 <0.1306), then H0 is accepted. Thus, it can be concluded that the data is normally distributed. 

 

Table 8. Results of the N-gain Normality Test 

Class N .α L0 (Lcount) Ltable Conclusion 

Experiment 49 0.05 0.0702 0.1265 Normal 

Control 46 0.05 0.1124 0.1306 Normal 
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Based on Table 8, the experimental class obtained L0 (Lcount) of 0.0702, with a sample size of 49 

students with a significance level of 5%, then obtained Ltable of 0.1265. Based on the data above, it can be seen 

that L0 experimental class < Ltable (0.0702<0.1265), then the null hypothesis (H0) is accepted. Thus it can be 

concluded that the N-gain sample data of the experimental class is normally distributed. Meanwhile, from the 

calculation of the N-gain normality test of the control class, obtained L0 (Lcount) of 0.1124, with a sample size of 

46 students with a significance level of 5%, then obtained Ltable of 0.1306. Based on the data above, it can be 

seen that L0 control class < Ltable (0.1124<0.1306), then the null hypothesis (H0) is accepted. Thus it can be 

concluded that the N-gain sample data of the control class is normally distributed. 

 

3.6. Homogeneity of Pretest of Experimental Class and Control Class 

The results of the pretest homogeneity test in the experimental class and control class are presented in 

table 9. 

 

Table 9. Results of the Pretest Homogeneity Test for the Experimental and Control Classes 

Class N S2 Fcount Ftable Conclusion 

Experiment 49 106.02 
1.60 1.63 

Varians 

homogen Control 48 66.33 

 

Based on Table 9, the pretest Fcount for the experimental and control classes was 1.60. At a significance 

level of α = 0.05 with a sample of 49 for the experimental class and 46 for the control class, the Ftable was 1.63. 

The comparison between Fcount < Ftable (1.60 < 1.63), then H0 is accepted. Thus, it can be concluded that the 

variance of the two groups is homogeneous. 

 

3.7. Homogeneity of Posttest of Experimental Class and Control Class 

The results of the posttest homogeneity test in the experimental class and control class are presented in 

table 10. 

 

Table 10. Results of the Posttest Homogeneity Test for the Experimental and Control Classes 

Class N S2 Fcount Ftable Conclusion 

Experiment 49 206.46 
1.37 1.63 

Varians 

homogen Control 46 150.65 

 

Based on Table 10, the posttest Fcount for the experimental and control classes was 1.37. At a 

significance level of α = 0.05 with a sample of 49 for the experimental class and 46 for the control class, the F table 

was 1.63. The comparison between Fcount < Ftable (1.37 < 1.63), then H0 is accepted. Thus, it can be concluded 

that the variance of the two groups is homogeneous. 

 

Table 11. Calculation of N-gain Homogeneity Test 

α Information Fcount Ftable Conclusion 

0.05 N-gain 1.33 1.63 Homogeneous variance 

 

Based on Table 11, it can be seen that Fcount N-gain < Ftable (1.33 < 1.63), so the null hypothesis (H0) is 

accepted. Thus, it can be concluded that both N-gain samples are homogeneous. 

 

3.8. Pretest Hypothesis Testing of Experimental and Control Classes 

The results of calculating the pretest value using the t-test can be shown in the Table 12.  

 

Table 12. Results of the t-Test of the Pretest Data for the Experimental and Control Classes 

Class N x̄ tcount tcount Conclusion 

Experiment 49 26.73 
1.33 1.99 H0 accepted 

Control 46 24.28 

 

The results of the t-test calculation obtained a tcount of 1.33, and at a significance level of α = 0.05, a 

ttable of 1.99 was obtained. The comparison between tcount < ttable (1.33 < 1.99), then H0 is accepted. Thus, it 

can be concluded that there is no difference in students' initial knowledge in the experimental class and the 

control class. 
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3.9. Posttest Hypothesis Testing of Experimental and Control Classes 

The results of calculating the posttest value using the t-test can be shown in the Table 13. 

 

Table 13. Results of the t-Test of the Posttest Data for the Experimental and Control Classes 

Class N x̄ tcount tcount Conclusion 

Experiment 49 53.03 
6.97 1.99 H0 rejected 

Control 46 34.33 

 

The results of the t-test calculation obtained t count of 6.97, and at a significance level of α = 0.05, t table 

was obtained at 1.99. The comparison between t count > t table (6.97 > 1.99), then H0 is rejected, meaning that the 

average biology learning outcomes of experimental class students are significantly different from the biology 

learning outcomes of control class students. Thus, it can be concluded that there are differences in learning 

outcomes between students taught through jigsaw type cooperative learning and conventional learning on the 

concept of protists. 

 

Table 14. Results of the t-test of N-gain data 

Class Amount Dk tcount ttable Conclusion 

Experiment 
x̄1 = 0.33 

SD1 = 13.86 
93 3.75 1.99 H0 ditolak 

Control 
x̄2 = 0.18 

SD2 = 12.75 

 

The results of the t-test calculation obtained tcount> ttable (3.75> 1.99) to compare the average N-gain of 

the two groups. Therefore, the alternative hypothesis (Ha) is accepted and the null hypothesis (H0) is rejected. 

Thus, it can be concluded that there is a difference in the increase in learning outcomes between students taught 

through jigsaw cooperative learning and conventional learning on the concept of protists. while the results of the 

calculation of the average N-gain of student learning outcomes between the two groups show that the biology 

learning outcomes of students taught through jigsaw cooperative learning are better than the biology learning 

outcomes of students taught through conventional learning, namely the average (mean) increase in learning 

outcomes of students in the jigsaw group is 0.33 and the average (mean) increase in learning outcomes of 

students in the conventional group is 0.18. 

The results of this study indicate that the application of the Jigsaw cooperative learning model provides 

a more meaningful learning experience than conventional learning in the Protista topic. The advantage of the 

Jigsaw model lies not only in the delivery of the material, but also in the interaction process between students, 

which encourages active knowledge construction. In Jigsaw learning, each student assumes the responsibility of 

being an "expert" on a specific subtopic, encouraging them to deeply understand the material before explaining it 

to their original group members [45], [46]. This process allows students to build conceptual understanding 

through discussion, re-explanation, and collaboration, ultimately supporting improved biology learning quality. 

Theoretically, the success of the Jigsaw model can be explained through a social constructivism 

approach, which emphasizes the importance of social interaction in learning. When students discuss and 

exchange information with their groupmates, a process of knowledge elaboration occurs, helping to strengthen 

conceptual understanding [47], [48]. In the Protista topic, which is abstract and contains many scientific terms, 

the activity of explaining concepts among group members helps students grasp concepts in simpler, more 

understandable language. This contrasts with conventional learning, which tends to be teacher-centered, resulting 

in students receiving information passively. 

In addition to cognitive aspects, the implementation of the Jigsaw model also has a positive impact on 

the development of students' attitudes and social skills. Through group discussions, students are trained to work 

together, take responsibility for their assignments, and improve their communication skills and self-confidence. 

Learning involving active interaction like this can create a more participatory and enjoyable classroom 

atmosphere, thus increasing student motivation to learn [49], [50]. Thus, the Jigsaw model is not only oriented 

towards academic achievement but also towards character development and 21st-century skills, which are 

essential in the modern learning process. 

The results of this study also reinforce previous research findings that suggest cooperative learning is 

effective in improving understanding of biological concepts. However, this study provides a more specific 

contribution because it focuses on the topic of Protista, which has been relatively rarely studied in the context of 

Jigsaw learning. Protista material is quite complex, encompassing the classification, characteristics, and roles of 

diverse organisms. Therefore, the use of a learning model that fosters active student engagement is crucial to 

helping students understand the material more systematically and in-depth. 

In terms of impact, this research provides practical implications for biology teachers in selecting more 

innovative and student-centered learning strategies. The Jigsaw model can be used as an alternative learning 
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method to improve the quality of the teaching and learning process, especially for materials students find 

difficult. Furthermore, the implementation of this model has the potential to increase students' learning 

motivation, communication skills, and collaboration skills, which are essential for 21st-century learning. For 

schools, the results of this study can serve as a basis for encouraging the use of active learning models as part of 

efforts to improve the quality of education and overall student learning outcomes. 

However, this study still has several limitations. The study was conducted in only one school with a 

limited sample size, so generalizing the results to a wider population requires caution. Furthermore, this study 

focused only on Protista material, so the effectiveness of the Jigsaw model on other biology materials cannot yet 

be fully understood. Another limitation lies in the relatively short duration of the study, which cannot yet 

describe the long-term effects of the Jigsaw model on student concept retention and skill development. 

Therefore, further research is recommended to involve a larger sample size, conduct a longer study period, and 

combine quantitative and qualitative approaches to obtain a more comprehensive picture of the effectiveness of 

the Jigsaw learning model. 

 

 

4. CONCLUSION 

Based on the research results obtained and the discussion presented in the previous chapter, it can be 

concluded that there is a difference in the increase in learning outcomes between students taught through jigsaw 

type cooperative learning and conventional learning on the concept of protists, as evidenced by the calculation of 

the final hypothesis test, namely tcount > ttable (3.75>1.99). Future research is recommended to apply the Jigsaw 

learning model to other biology materials and involve a larger sample size to obtain more representative and 

broadly generalizable results. Furthermore, future research could examine the influence of the Jigsaw model on 

21st-century skills, such as critical thinking, communication, and collaboration, in students over a longer period 

of time. 
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