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 Purpose of the study: to determine the influence of the Student Facilitator and 

Explaining type cooperative learning model on students' mathematics learning 

outcomes 

Methodology: The sample in this study were students of class XI Computer 

network Engineering 1 as the experimental class and students of class XI 

Industrial Automation Engineering 1 as the control class. This type of research 

is a quasi-experiment with a non-equivalent control group design using 

purposive sampling techniques. The data collection instruments used in this 

study were pretest and posttest sheets. The data collection technique used in this 

study was the test technique. The data analysis techniques used were descriptive 

statistical analysis and inferential statistical analysis. 

Main Findings: In this study, the pretest data of the two classes showed 

differences, therefore by using the N-gain mean difference test of the two 

classes, it was obtained that |𝑍count| > |𝑍𝑡𝑎𝑏𝑙𝑒| (𝑍count = -6.74; 𝑍table = 1.96), this 

means that H0 is rejected and H1 is accepted, so it can be concluded that there is 

an influence of the Student Facilitator and Explaining learning models on the 

mathematics learning outcomes of class XI students of YPPI Tualang Vocational 

High School. 

Novelty/Originality of this study: This study presents new findings on the 

effectiveness of the Student Facilitator and Explaining cooperative learning 

model in deepening students' understanding of mathematical concepts, which 

has not been widely explored at certain levels of education and in specific 

mathematics learning contexts. 
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1. INTRODUCTION 

Mathematics is one of the fields of study that plays an important role in education, this can be seen from 

the time of school hours more than other subjects [1]-[3]. Mathematics is a compulsory subject that is always 

present at every level of education from elementary school to college [4],[5]. 

Basically, mathematics is used in various aspects of life, both in education, social, economic, and other 

sciences [6]. Mathematics is a basic science that is general in nature, plays a role in the development of technology, 

especially to improve human thought patterns [7]. Mathematics is used and played by some people for the 

advancement of the era in today's modern education era and depends on how the person realizes it. So to master 

and create innovations in technology in the future, a strong mastery of mathematics is needed from an early age. 
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Based on the observation results, the researcher also found that in the process of learning mathematics in 

schools, especially YPPI Tualang Private Vocational High School, not all students who obtain learning outcomes 

exceed or are at the Minimum Completion Criteria. This is because students still have difficulty in understanding 

mathematics learning, they tend to memorize formulas rather than training themselves to find out the origin of the 

formulas. And when observing the Field Experience Practice activities, the researcher found that there were 

students who felt insecure about presenting solutions to problems given by the math teacher, while the students 

were able to solve the problems in their respective books. This causes a lack of confidence in the abilities possessed 

by students to appear in front of the class. As well as the lack of student learning motivation in mathematics, 

because of the assumption that mathematics is a fairly difficult subject. 

In the subject of mathematics for class XI of YPPI Tualang Private Vocational High School, the learning 

outcomes obtained by students are still low. This can be seen from the results of daily student tests, most of which 

do not reach the minimum completion criteria. So it can be concluded that the mathematics learning outcomes 

obtained by class XI students of YPPI Tualang Private Vocational High School are still low, this can be seen from 

each class only 5-8 people who are only above the minimum completion criteria, there are even some who complete 

only one person in one class. 

To improve students' mathematics learning outcomes as described above, the researcher tried to apply a 

learning model that can help students to improve their learning outcomes in mathematics learning and increase 

students' self-confidence to explain the solutions to problems that have been worked on in each student's book, 

namely using the Student Facilitator and Explaining learning model. This method is an alternative to develop 

cognitive abilities, train cooperation, and train the ability to communicate mathematics that is in accordance with 

the characteristics of vocational high school students [8]-[10]. Using this learning model can increase enthusiasm, 

motivation, activity, and pleasure. That way it can encourage students to master the material [11]-[13]. So by using 

this learning model, it is expected that students can participate in becoming learning facilitators for their friends 

and can master the material being studied and be able to improve students' mathematics learning outcomes [14]-

[16].  

Analysis of the gap between this research and previous research conducted by Merina [17] Previous 

studies have focused on the application of cooperative learning models, especially through the student tutoring, 

facilitator, and explaining approaches in the context of developing metacognition to improve informatics students' 

learning achievement, especially in problem-solving skills. Meanwhile, the current study more specifically 

evaluates the effect of the Student Facilitator and Explaining learning model on students' mathematics learning 

outcomes. The gap in this research lies in the difference in focus and context: previous studies have examined 

more diverse cooperative learning models in informatics courses and aspects of metacognition, while the current 

study focuses specifically on one cooperative model to see its impact on students' mathematics learning outcomes. 

This gap indicates the need for a more specific study of the effectiveness of certain models in mathematics, so that 

the results can provide more focused recommendations for improving learning outcomes in the subject. 

The novelty of the study lies in its specific focus in examining the influence of the Student Facilitator and 

Explaining cooperative learning model on mathematics learning outcomes. Although cooperative learning models 

have been widely studied, this study offers a specific approach that highlights the role of students as facilitators 

and explainers in understanding mathematical concepts. The urgency of this study arises from the urgent need for 

effective learning methods to improve mathematics learning outcomes, especially amidst learning challenges that 

require active interaction and in-depth mastery of the material. By identifying the effectiveness of this model, the 

results of the study can provide guidance for educators in choosing strategies that can increase student engagement 

and better understanding of mathematics learning. 

Based on the description above, the researcher is interested in conducting research with the aim of 

determining the effect of the Student Facilitator and Explaining type cooperative learning model on students' 

mathematics learning outcomes. 

 

 

2. RESEARCH METHOD 

2.1. Type of Research 

The type of research that will be studied by the author is a quasi-experimental research or better known 

as Quasi Experiment. Experimental research is a research that is used to find the effect of certain treatments on 

others under controlled conditions [18]. The research design used by the researcher is Nonequivalent Control 

Group Design.  

Nonequivalent Control Group Design is an experimental design in which the research subjects are not 

taken randomly to see the differences in initial conditions between the experimental group and the control group 

[19]-[21]. This study will compare the experimental group with the control group, by means of the experimental 

group being given treatment, namely by using the Student Facilitator and Explaining learning model, while the 

control group continues to use the conventional learning model. 
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2.2. Population and Sample 

Population is the totality of all possible values, either the result of calculating or measuring quantitatively 

or qualitatively of certain characteristics regarding a complete set of objects [22]-[24]. Population can also be said 

as a subject that meets certain requirements related to the research problem. The population in this study were all 

students of grade XI of YPPI Tualang private vocational high school which were divided into five classes, namely 

Industrial Mechanical Maintenance Engineering 1, Industrial Mechanical Maintenance Engineering 2, TOI 1, 

Computer Network Engineering 1, and Computer Network Engineering 2. 

A sample is a part of a population that has certain characteristics or conditions to be studied. The sampling 

used in this study is Purposive Sampling or consideration sampling. Purposive sampling is a sampling technique 

used by researchers if researchers have certain considerations in taking samples or determining samples for certain 

purposes [25]-[27]. In this study, the researcher chose a sample of class XI Teknik Komputer Jaringan 1 and class 

XI Teknik Otomasi Industri 1. Class XI Teknik Komputer Jaringan 1 as the experimental class and class XI Teknik 

Otomasi Industri 1 as the control class. The sample was selected based on considerations from the mathematics 

teacher, curriculum representative and mathematics learning outcomes of class XI students of Sekolah Menengah 

Kejuruan Swasta YPPI Tualang. Based on the opinion of the mathematics teacher, both classes can be conditioned 

well, while the curriculum representative stated that of the five existing classes, 2 of them carried out prakerind 

(industrial work practice) or what is commonly called an internship, then there were 3 classes that did not carry 

out the internship, namely XI Computer Network Engineering 1, XI Industrial Automation Engineering 1, and XI 

Industrial Mechanical Maintenance Engineering 2. So from the 3 classes, the curriculum representative suggested 

choosing class ation Industry 1, and when viewed from the learning outcomes, class XI Computer Network 

Engineering 1 and class XI Industrial Automation Engineering 1 obtained higher mathematics learning outcomes 

compared to XI Industrial Mechanical Maintenance Engineering 2. 

 

2.3. Data collection techniques 

The data collection technique that will be implemented in this study is the test technique. This test 

technique is used to collect data on students' mathematics learning outcomes in the experimental class and the 

control class before and after being given treatment [9], [28], [29]. Students who have participated in learning in 

both the experimental class and the control class will be given a test in the form of a descriptive test. The results 

of the test will be analyzed using descriptive statistics and inferential statistics.  

The instruments used were pretest and posttest questions. Pretest and posttest questions were used to 

measure students' mathematics learning outcomes. Pretest questions were used to measure students' learning 

outcomes before treatment was given to both classes, namely the control class and the experimental class. 

Meanwhile, posttest questions were used to measure students' mathematics learning outcomes after the two classes 

were given different treatments. 

 

2.4. Data Analysis Techniques 

The data obtained from the pretest and posttest results were then analyzed, the data analysis used was 

descriptive statistical data analysis and Inferential Statistical Data Analysis. Descriptive statistical analysis aims 

to describe data on students' mathematics learning outcomes carried out before and after learning activities [30]. 

The data described is data obtained from measuring test instruments. 

Inferential statistics is a statistical technique used to analyze sample data and the results are applied to the 

population [31],[32]. Thus, it can be concluded that this inferential statistical analysis is used to draw research 

conclusions in the form of normality tests, variance homogeneity tests, and two-average tests (t-tests). 

 

 

3. RESULTS AND DISCUSSION 

Data analysis techniques in this study are divided into two, namely descriptive statistics and inferential 

statistics for students' mathematics learning outcomes data and observations for teacher activity data. This test was 

conducted to see whether or not there was an effect before and after treatment. The pretest and posttest questions 

given were questions on the sequence material. There were 5 descriptive questions given. The pretest and posttest 

scores of students in grades XI Computer network Engineering 1 and XI Industrial Automation Engineering 1 

were analyzed using inferential statistics, namely by using the normality test, the Mann-Whitney U test (U-Test), 

the N-Gain data normality test, the Mann-Whitney U Test of N-Gain data. 
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3.1.  Descriptive Statistical Analysis 

From the results of the research after the researcher taught at YPPI Tualang vocational high school which 

was carried out in the experimental class and control class, it can be seen descriptively in the table below: 

 

Table 1. Pretest and Posttest Results Data for Experimental Class and Control Class 

Information  
Pretest  Posttest 

Experiment  Control  Experiment  Control  

Number of Samples (n) 33 29 29 26 

Mean (x̄) 16.88 5.96 61.55 46.72 

Standard Deviation (s) 22.87 18.84 24.63 22.95 

 

Based on the table above, it can be seen that after being given treatment, the average post-test learning 

outcomes of the experimental class were better than the average learning outcomes of the control class. This means 

that SFE type cooperative learning has a better influence compared to conventional learning models. 

 

3.2.  Inferential Statistical Analysis 

3.2.1. Results of the Normality Test of Pretest Value Data for the Experimental Class and Control Class 

This Normality Test aims to see whether the data from each class is normally distributed or not [33],[34]. 

Because before conducting a homogeneity test, the assumption that must be met is that the data of both classes 

must be normally distributed. The results of the pretest data normality test can be seen in the following appendix 

and table: 

 

Table 2. Normality Test of Pretest of Experimental Class and Control Class 

Class  X2 count X2
table Conclusion 

Experiment 187.9 11.07 Not normally distributed 

Control  503.9 11.07 Not normally distributed 

 

Based on the research results, it can be seen that the value X2
count the experimental class was 187.9 and 

X2
count the control class was 503.9. With degrees of freedom (dk) = 6 (number of class intervals) – 1 = 5 and a 

significance level of α = 0.05, we obtain X2
table for both classes is 11.07. For the experimental class X2

hitung = 187,9 

> X2
table = 11,07 then H0 is rejected and H1 is accepted. This means that the experimental class pretest value data 

comes from a population that is not normally distributed. For the control class, X2
count = 503,9 > X2

table = 11,07 

then H0 is rejected and H1 is accepted. This means that the pretest value data of the control class comes from a 

population that is not normally distributed. Because X2
count > X2

table for the experimental and control classes, then 

H1 is accepted. This states that the pretest scores for both classes come from a population that is not normally 

distributed. 

 

3.2.2. Non-Parametric Test Results of Pre-test Data Values of Experimental Class and Control Class 

After the researcher conducted a normality test on the pretest value data, the data obtained from both 

groups were not normally distributed. So a nonparametric test was conducted, one of which was the Mann Whitney 

U (U-Test). The researcher chose to use this test because the Mann Whitney U (U-Test) test is one of the non-

parametric tests that is considered strong to see whether or not there is a difference in the average mathematics 

learning outcomes of students between the experimental class and the control class. To determine whether or not 

there is a difference in the average of the two classes, it is done by looking at the comparison |𝑍count| dengan |𝑍𝑡𝑎𝑏le|. 

After the calculations are carried out, the results can be seen in the table below: 

 

Table 3. Mann Whitney U-Test Data Pretest Scores of Experimental Class and Control Class 

Class N |𝑍count| |𝑍𝑡𝑎𝑏le| 

Experiment 33 
6.74 1.96 

Control 29 

 

The criteria for testing the equality of two average pre-test scores are: if |𝑍count|| < |𝑍𝑡𝑎𝑏le| then 𝐻0 is 

accepted and 𝐻1 is rejected and if |𝑍count|≥ |𝑍𝑡𝑎𝑏le| then 𝐻0 is rejected and 𝐻1 is accepted. 

After obtaining 𝑍count, with a real level of 𝛼 = 0.05, the degree of freedom (dk) = (1 – 1/2 𝛼) = 1 – 1/2 . 

0.05 = 1 − 0.025 = 0.975, in the normal distribution table 𝑍𝑡𝑎𝑏𝑒𝑙 with an area of 0.975 is 1.96. From the calculation 

obtained |𝑍count|= |6,74| > |𝑍𝑡𝑎𝑏le|= |1,96|. This means that H0 is rejected and H1 is accepted, so it can be concluded 

that there is a difference in the average mathematics learning outcomes of students in the experimental class and 

the control class. Because the results of the Mann Whitney U-Test pre-test data show that there is a difference in 

the average mathematics learning outcomes of students in the experimental class and the control class, an N-Gain 

data analysis was carried out to see the effect of treatment on both classes. 
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3.2.3. Results of the Normality Test of Post-test Data for Experimental and Control Classes 

This normality test aims to see whether the data from each class is normally distributed or not. Because 

before conducting a homogeneity test, the assumption that must be met is that the data of both classes must be 

normally distributed. The results of the post-test data normality test can be seen in the appendix and table below: 

 

Table 4. Post-test Normality Test for Experimental Class and Control Class 

Class X2
count X2

table Conclusion 

Experiment 68.09 11.07 Not normally distributed 

Control 51.75 11.07 Not normally distributed 

 

Based on the research results, it can be seen that the value X2
count the experimental class was 68.09 and 

X2
count control class is 51.75. With degrees of freedom (dk) = 6 (number of class intervals) – 1 = 5 and a real level 

of α = 0.05, then obtained X2
table for both classes is 11.07. For the experimental class X2

count = 68,09 > X2
table = 

11.07 then H0 is rejected and H1 is accepted. This means that the pretest value data of the experimental class comes 

from a population that is not normally distributed. For the control class, X2
count = 51,75 > X2

table = 11.07 then H0 is 

rejected and H1 is accepted. This means that the post-test value data of the control class comes from a population 

that is not normally distributed. Because X2
count > X2

table for the experimental and control classes, then H1 is 

accepted. This states that the posttest scores for both classes come from a population that is not normally 

distributed.  

Based on the normality test of the pretest and posttest data, it was obtained that the pretest and posttest 

data were not normally distributed. So it was continued with the Mann Whitney U (U-Test) test. In the results of 

the Mann Whitney U (U-Test) test, the pretest score data showed that there was a difference in the average 

mathematics learning outcomes of students in the experimental and control classes, so to see the effect of treatment 

on the two classes, N-Gain data analysis was carried out. 

 

3.2.4. Inferential Analysis of N-Gain Data 

N-Gain data was obtained from the pretest and posttest scores of each experimental class and control 

class. The N-Gain data can be seen in appendix M1 for the experimental class and appendix M2 for the control 

class. The data is summarized in the table below: 

 

Table 5. N-Gain Data for Experimental Class and Control Class 

Class N 𝚺x N-Gain Interpretation 

Experiment 33 19.6 0.59 Medium 

Control 29 14.31 0.49 Medium 

 

Based on the table above, it can be seen that both classes are in moderate interpretation. The average N-

Gain of the experiment is higher than the average N-Gain of the control class. This shows that the mathematics 

learning outcomes of students in the experimental class are better than the mathematics learning outcomes of 

students in the control class. 

 

3.2.5. Results of N-Gain Data Normality Test for Experimental Class and Control Class 

The data analyzed in this normality test are the N-Gain data of the experimental class and the N-Gain 

data of the control class. The normality test aims to determine whether the data of each class is normally distributed 

or not. One of the assumptions that must be met before the homogeneity of variance test is that the N-Gain data of 

both classes are normally distributed after receiving different treatments. The results of the N-Gain data normality 

test can be seen in appendices N1 and N2 and are summarized in the following table: 

 

Table 6. Normality Test of N-Gain Data for Experimental Class and Control Class 

Class X2
count X2

table Conclusion 

Experiment 70.315 11.07 Not normally distributed 

Control 62.9 11.07 Not normally distributed 

 

The criteria for testing the normality of N-Gain data is if X2
count ≤ X2

table then H0 is accepted and H1 is 

rejected, meaning the data is normally distributed and if X2
count > X2

table then 𝐻0 is rejected and 𝐻1 is accepted, 

meaning the data is not normally distributed. Based on the results of the researcher's calculations in the table, the 

value of 𝑥 2 ℎ𝑖𝑡𝑢𝑛𝑔 of the experimental class is 70.315 and X2
count control class of 62.9 with degrees of freedom 

(dk) = 6 (number of interval classes) – 1 = 5 and a significance level of 𝛼 = 0.05, obtained X2
table for both classes 

was 11.07. Conclusion: For the experimental class, the obtained X2
count > X2

table, then 𝐻0 is rejected and 𝐻1 is 

accepted, meaning that the N-Gain data for the experimental class is not normally distributed. Furthermore, for the 
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control class, it is obtained X2
count > X2

table, then 𝐻0 is rejected and 𝐻1 is accepted, meaning that the N-Gain data 

for the experimental class is not normally distributed. 

 

3.2.6. Mann Whitney U-Test Analysis of N-Gain Data of Experimental Class and Control Class 

Since the data is not normally distributed, the statistical test used is the Mann Whitney U test (U-Test) 

with N-Gain data for the experimental class and control class. The results of the Mann Whitney U-Test for N-Gain 

data for the Experimental Class and Control Class can be seen in the following table: 

 

Table 7. Mann Whitney U-Test N-Gain Data for Experimental Class and Control Class 

Class N |𝑍count| |𝑍𝑡𝑎𝑏le| 

Experiment 33 
6.74 1.96 

Control 29 

 

The criteria for testing the equality of two average post-test scores are: if |𝑍count|| < |𝑍𝑡𝑎𝑏le| then 𝐻0 is 

accepted and 𝐻1 is rejected and if |𝑍count|| ≥ |𝑍𝑡𝑎𝑏le| then 𝐻0 is rejected and 𝐻1 is accepted. After obtaining 𝑍count, 

with a real level of 𝛼 = 0.05, the degree of freedom (dk) = (1 − 1 2 𝛼) = 1 − 1 2 . 0.05 = 1 − 0.025 = 0.975, in the 

normal distribution table 𝑍table with an area of 0.975 is 1.96. Because the results of the Mann Whitney U-Test of 

the N-Gain data show that the value ||𝑍count|| = |6,74| > |𝑍𝑡𝑎𝑏le| = 1.96. This means that H0 is rejected and H1 is 

accepted, so it can be concluded that there is a difference in mathematics learning outcomes between students who 

receive cooperative learning of the Student Facilitator and Explaining type and students who receive conventional 

learning. 

Learning with the student facilitator and explaining model provides students to design and explain the 

material to their friends in front of the class using concept maps or charts. This learning model will be relevant if 

students actively participate in designing the material presented. Students discuss concept maps in their respective 

groups before the learning meeting. In this case, it can make students teachers for their friends and students can 

better understand the material because there is an explanation of the material in outline by the mathematics teacher 

and there is a detailed explanation by students chosen by the teacher to explain the material in front of the class. 

In addition, with group activities, it can make it easier for students to find solutions to problems on the student 

worksheets. 

Meanwhile, in the control class that received conventional learning, students also looked active in 

implementing the learning. Similar to the experimental class, students in the control class were initially still not 

seen to be active and were still confused in working on the questions given. However, in the next meeting, students 

had shown activeness in the learning process. This certainly also has an impact on students' mathematics learning 

outcomes. 

This study has significant implications for informing learning approaches that can improve students’ 

understanding and engagement in learning mathematics. By demonstrating the effectiveness of the Student 

Facilitator and Explaining model, this study can help teachers in choosing methods that encourage students’ active 

participation and improve their learning outcomes, thus potentially improving the overall quality of mathematics 

education. However, this study also has limitations, including the limited generalizability of the research results 

because they may only apply to certain groups or environments. In addition, the effectiveness of this model may 

be influenced by students’ communication skills and basic abilities, as well as teachers’ expertise in implementing 

cooperative methods, all of which may vary in each class or school. This suggests that the research results need to 

be further studied in different educational contexts and environments. 

 

 

4. CONCLUSION 

Based on the results of data analysis, it can be concluded that there is a difference in mathematics learning 

outcomes between students who receive cooperative learning of the Student Facilitator and Explaining type and 

students who receive conventional learning in class XI of YPPI private vocational high school, meaning that there 

is an influence of the Student Facilitator and Explaining learning model on the mathematics learning outcomes of 

class XI students of YPPI Tualang private vocational high school. Recommendations for further research are 

suggested to examine more deeply the influence of this model on various other aspects of mathematics learning, 

such as critical thinking skills, problem solving, and student collaboration. Further research can also expand the 

study by involving various levels of education and different learning environments to see whether the effectiveness 

of this model is consistent in a broader context. 
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