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Article Info  Abstract 

 
This study aims to determine the improvement in students' 
mathematical communication skills in learning geometric 
number patterns through the Group Investigation model with 
the Peer Teaching method. The study uses an experimental 
method. The population in this study includes all 8th-grade 
students in the middle school. The sample consists of all 
students in classes VIII-G and VIII-I. The research instrument used 
to collect data is a test on mathematical communication skills 
specifically designed for geometric number patterns. Based on 
the data obtained, it can be concluded that the experimental 
class performed better than the control class. In the 
experimental class, there were 4 students with low ability, 16 
students with moderate ability, and 14 students with high ability. 
Meanwhile, in the control class, there were 7 students with low 
ability, 24 students with moderate ability, and 3 students with 
high ability. 
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1. Introduction 
Mathematics education plays an essential role in developing students' logical, critical, and 

creative thinking abilities, as well as improving mathematical communication skills, which are 

necessary for solving problems and expressing ideas clearly, both orally and in writing. Sugiarto 

(2020) states that mathematics education has strategic potential in preparing human resources to 

face the challenges of globalization. Meanwhile, Nurhasanah et al. (2020) emphasize that 
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mathematical communication, as part of social activity, supports a deeper understanding of 

mathematical concepts. According to NCTM (2000), communication is a fundamental aspect of 

mathematics learning, helping students to formulate, communicate, and evaluate their 

mathematical thinking. 

However, students' mathematical communication skills remain low, as highlighted in 

Syafina's (2020) study, which found that students only achieved 45% in solving simultaneous linear 

equations. Research by Yanti et al. (2019) also showed that students at SMP 1 Margaasih had low 

understanding of mathematical communication, especially in connecting mathematical concepts 

to real-world objects. 

The Group Investigation (GI) cooperative learning model aims to improve students' 

mathematical communication skills. Rooted in John Dewey's philosophical views on collaborative 

learning, GI emphasizes the importance of students communicating their mathematical thoughts. 

In this model, students are given the opportunity to discover problems independently, seek 

solutions in an organized manner, and develop critical thinking skills (Saraswati & Saefudin, 2017). 

Rusman (Situngkir et al., 2019) explains that GI involves students from the planning stage through 

to the presentation of results in the classroom, making them more active in the learning process. 

The Peer Teaching method is an approach in which students actively help their peers who 

have difficulty understanding the material (Akmal, 2019). Piaget suggested that interaction with 

peers is key to knowledge formation (Tetiwar & Appulembang, 2018). Peer Teaching encourages 

students to express opinions and respect others' views, making it easier for them to grasp the 

material. 

The combination of the Group Investigation model and Peer Teaching method is effective in 

enhancing collaboration, understanding, and communication among students. GI focuses on 

group work to explore topics, while Peer Teaching allows students to teach each other, reinforcing 

their understanding. This combination creates a dynamic learning environment that supports both 

academic and social skill development in students. 

Several studies, such as those by Sri Marlisa and Jailani on the use of Group Investigation to 

improve mathematical communication, as well as research by Ita, Azwar Anwar, and Alfian Mucti 

on the effectiveness of Peer Teaching in mathematics learning outcomes, support the 

effectiveness of these two methods. 

2. Methods  

This This study uses an experimental method with a quantitative approach, aiming to identify 

the implementation of the Group Investigation learning model with the Peer Teaching method on 

students' mathematical communication abilities. In this study, the independent variable is the 

learning model used, while the dependent variable is students' mathematical communication 

abilities. The study population includes all eighth-grade students at a junior high school in 

Tasikmalaya City. Sampling was conducted using the simple random sampling method through a 

lottery, with two classes selected as the experimental and control groups. 

The research design used is the True Experimental Design with Pretest-Posttest Control 

Group Design, where two groups (experimental and control) were randomly selected, and pretests 

and posttests were conducted. The experimental group received instruction using the Group 

Investigation model with Peer Teaching, while the control group used the Problem-Based Learning 

(PBL) model with the discussion method. 

Data collection was carried out through tests to measure students' mathematical 

communication abilities before and after treatment. The research instrument consists of a 

mathematical communication ability test, which includes 2 open-ended questions. The data 
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obtained were analyzed using several statistical tests: scoring the mathematical communication 

test using N-Gain to calculate the improvement in ability, normality testing using the Kolmogorov-

Smirnov test at a significance level of 5%, homogeneity testing to ensure sample uniformity, and 

hypothesis testing using a t-test to determine the difference in average scores between the 

experimental and control groups. 

For hypothesis testing of a single mean, the following formula is used according to Sugiyono 

(2019): 

𝑡 =
𝑥̅ − 𝜇𝑜

𝑠

√𝑛
 

 

where: 
t     =  the calculated t-value,  
𝑥̅   = the sample mean,  
𝜇𝑜 = the hypothesized value,  
s     = is the standard deviation, and  
n    = the sample size. 

The testing criteria state that  𝐻0  if 𝑡𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑  > 𝑡1−𝑎(𝑑𝑏) with 𝛼  = 0.05 In all other cases, 𝐻0  

is accepted otherwise. The statistical hypotheses in this study are as follows: 

𝐻0 ∶ The mathematical communication abilities of students who apply the Group Investigation 

learning model with the Peer Teaching method are not better compared to students who apply 

the Problem-Based Learning (PBL) model with the discussion method.   

𝐻1 : The mathematical communication abilities of students who apply the Group Investigation 

learning model with the Peer Teaching method are better compared to students who apply 

the Problem-Based Learning (PBL) model with the discussion method. 

In conclusion, this study aims to provide valuable insights into the implementation of the 

Group Investigation learning model with Peer Teaching in enhancing students' mathematical 

communication skills. By examining the impact of this approach compared to the Problem-Based 

Learning model, the study seeks to contribute to the ongoing improvement of teaching methods 

that can promote better communication and understanding of mathematical concepts among 

students. The findings of this research have the potential to guide future educational practices and 

curriculum design in mathematics education. 

3. Results and Discussion  

3.1  Results 
The results of the pretest-posttest data on the mathematical communication skills of 8th-

grade students at a junior high school in Tasikmalaya, focusing on learning using the Group 

Investigation model with the Peer Teaching method and the Problem-Based Learning (PBL) 

model with the discussion method, are as Table 1 follows: 
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Table 1 Description of the Pretest-Posttest Data on the Mathematical Communication Skills of 

8th-Grade Students at a Junior High School in Tasikmalaya. 

 N Minimum Maximum Mean 
Std. 

Deviation 

Pretest Experiment 34 7.14 28.57 17.9638 5.38316 

Posttest Experiment 34 35.71 100.00 74.3703 17.98631 

Pretest Control 34 3.57 21.43 11.9747 5.957661 

Posttest control 34 35.71 82.14 52.1012 13.45259 

 

Based on the results of the pretest and posttest data from the experimental and control 

classes, there is a significant difference in the average scores of students' mathematical 

communication skills after the implementation of the learning methods. In the experimental class, 

the pretest score had an average of 17.96 with a standard deviation of 5.38, a minimum score of 

7.14, and a maximum score of 28.57. After the learning process, the posttest score in the 

experimental class showed a significant increase with an average of 74.37, a standard deviation of 

17.99, a minimum score of 35.71, and a maximum score of 100.00. This indicates a significant 

improvement in the mathematical communication skills of the students, where this improvement 

is related to the understanding of number patterns in the context of geometry.  

On the other hand, the control class showed different results. In the pretest, the average 

score in the control class was 11.97 with a standard deviation of 5.96, a minimum score of 3.57, and 

a maximum score of 21.43. After the learning process, the posttest score in the control class also 

showed an improvement, but not as large as the experimental class, with an average of 52.10, a 

standard deviation of 13.45, a minimum score of 35.71, and a maximum score of 82.14. 

Before conducting hypothesis testing on the mathematical communication skills test results 

for both sample classes, prerequisite tests were first performed, namely normality and 

homogeneity tests. This was done to determine the statistical test that would be used in 

hypothesis testing. Before hypothesis testing, a normality test was performed. The normality test 

aims to determine whether the data distribution is normal or not, so that the appropriate statistical 

method can be chosen, whether to use parametric or non-parametric statistics. In this study, the 

Kolmogorov-Smirnov statistical test was used for normality. Since the sample size is greater than 

50, the Kolmogorov-Smirnov test is more appropriate for samples with more than 50 participants 

(Dahlan, Oktaviani & Notobroto, 2014).  

The results of the homogeneity test for the posttest scores of the sample classes show that 

the 𝐹𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 is ≤  𝐹𝑡𝑎𝑏𝑙𝑒, which is 1.225 ≤ 3.99, with a significance level of α = 0.05. This 

means that the variances of the two sample classes are homogeneous. Next, a t-test was 

conducted, but prior to that, prerequisite tests were performed. After meeting the prerequisites, 

the t-test was carried out to determine whether there was a significant effect on the improvement 

of students' mathematical communication abilities in the experimental class and the control class. 

The hypotheses for the t-test are as follows:   

𝐻0 : The mathematical communication abilities of students who apply the Group Investigation 

learning model with the Peer Teaching method are not better compared to students who 

apply the Problem-Based Learning (PBL) model with the discussion method.   
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𝐻1 : The mathematical communication abilities of students who apply the Group Investigation 

learning model with the Peer Teaching method are better compared to students who apply 

the Problem-Based Learning (PBL) model with the discussion method.   

The testing criterion is to reject 𝐻0  if 𝑡𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑  > 𝑡1−𝑎(𝑑𝑏) with 𝛼  =  0.05 In all other cases, 𝐻0  is 

accepted. The results of the t-test can be seen in the figure 2. 

 

Figure 2. T-Test Results for N-Gain in Mathematical Communication Skills 

n-gain  Sig. t df 

0.216 4.737 66 

 

Based on statistical testing, the t-test results on the n-gain scores for both sample classes 

show that 𝑡𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑  >  𝑡𝑡𝑎𝑏𝑙𝑒 , specifically 4.373 > 2.000, with a significance level of 𝛼 =0.05 and 

degrees of freedom (df) = 66. This means that we reject H₀ and conclude that there is a significant 

difference in the improvement of mathematical communication skills between students learning 

with the Group Investigation model using the Peer Teaching method and those learning with the 

Problem-Based Learning model using the Discussion method. 

Furthermore, the number of students who demonstrate mathematical communication skills 

under the Group Investigation model with the Peer Teaching method, based on n-gain levels, falls 

within the medium range when viewed in terms of average scores and standard deviation. This 

suggests that, on average, students in this model exhibit a moderate level of improvement in 

mathematical communication skills, as reflected by their n-gain scores that indicates the 

application of geometry concepts in number patterns. 

3.2 Discussion 

The results of the testing of the average scores of students' mathematical communication 

abilities in the two classes show a significant difference between the experimental and control 

classes. Based on the pretest data, the average mathematical communication score in the 

experimental class was 17.96 with a standard deviation of 5.38, while the control class had an 

average of 11.97 with a standard deviation of 5.96. This indicates that the experimental class started 

with higher mathematical communication abilities compared to the control class. 

After the learning session, the posttest results showed a significant improvement in the 

experimental class, with an average of 74.37 and a standard deviation of 17.99, while the control 

class showed a smaller improvement, with an average of 52.10 and a standard deviation of 13.45. 

The greater improvement in the experimental class indicates that the application of the Group 

Investigation model with Peer Teaching is more effective in enhancing students' mathematical 

communication skills compared to Problem-Based Learning with a Discussion method. 

The implementation of the Group Investigation model with Peer Teaching in teaching 

number patterns that involve geometric concepts, such as the arrangement of points in triangular 

and square patterns, allows students to understand how number patterns are formed and 

organized in geometric space. This approach not only provides numerical understanding but also 

encourages students to explore the visual and spatial dimensions within number patterns. 

According to Geometric Thinking Theory, understanding geometry develops in several 

stages, starting with visualization (the ability to physically see geometric shapes), analysis (the 
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ability to break down and analyze the elements of geometry), and then abstraction (the ability to 

formulate patterns or principles in general terms without relying on visual representations) 

(Zainal,2020). In this context, the application of Group Investigation with Peer Teaching 

encourages students to move from the visualization stage of geometric number patterns to the 

analysis and abstraction stages. Students are invited to not only see the points in triangular or 

square patterns but also to understand how the relationships between these elements form a 

structured number sequence. 

Through group discussions and collaboration, students can identify patterns that emerge 

from these geometric arrangements and communicate their understanding with their group 

members. For example, students studying the triangular pattern can explore how the number of 

points in each row increases consistently or how the arrangement of points forms a number 

pattern that follows a specific sequence. With the Peer Teaching approach, students have the 

opportunity to teach their classmates about these patterns, deepening their own understanding 

and enhancing their mathematical communication skills. 

Based on the Kolmogorov-Smirnov test, the pretest and posttest data for both the 

experimental and control classes are normally distributed, with significance values of 0.092 for the 

pretest in the experimental class, 0.070 for the pretest in the control class, 0.134 for the posttest 

in the experimental class, and 0.111 for the posttest in the control class. These values are greater 

than 0.05, indicating that the data can be considered normal, thus allowing the use of parametric 

statistical tests. 

The variance homogeneity test shows that the calculated F-value = 1.225 is less than the F-

table value = 3.99 at a significance level of α = 0.05, indicating that the variances of both classes 

are homogeneous, allowing for further statistical analysis. 

In the t-test for the n-gain scores, the calculated t-value = 4.373 is greater than the table t-

value = 2.000 at a significance level of 0.05 with 66 degrees of freedom. This leads to the rejection 

of the null hypothesis (H₀), indicating a significant effect on the improvement of mathematical 

communication skills between students in the experimental and control classes. This significant 

improvement shows that the Peer Teaching method in the Group Investigation model has a more 

substantial effect than the Discussion method in the Problem-Based Learning model. 

Based on the distribution of students' mathematical communication abilities after the 

learning process, most students in the experimental class showed higher levels of mathematical 

communication skills, with most students being at the moderate level. Students still experience 

inaccurate measurements when solving geometry problems (Nopriana, Rosita & Halbi, 2022). This 

indicates that while there was a significant improvement, there is still room for further 

development. Overall, this teaching model was proven to be effective in strengthening students' 

mathematical communication skills, especially in the context of number patterns involving 

geometry. 

From the perspective of Geometric Thinking Theory, students' understanding of number 

patterns in geometric contexts occurs in several phases. Initially, students see these patterns as 

arrangements of points or geometric objects that are visual. However, through group discussions 

and explorations, they begin to understand the relationships between these points, how the 

number of points increases according to certain rules, and how these patterns can be translated 

into more abstract mathematical concepts. Students are not only learning numbers but also how 

these numbers emerge and develop in geometric forms, linking visualization with abstraction. The 
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results of this study are consistent with the research by Nopriana et al. (2023), which highlights 

geometric thinking abilities at the analysis and informal deduction stages.  

With the application of Group Investigation and Peer Teaching, students are encouraged to 

think more critically and creatively about the relationship between mathematics and geometry. 

This discussion-based learning provides students the opportunity to express and share their ideas 

in a more open and collaborative manner, which in turn enriches their understanding of broader 

mathematical concepts. 

Based on the findings of this study, it can be concluded that the Group Investigation model 

with Peer Teaching is significantly more effective in improving students' mathematical 

communication skills, especially in understanding number patterns that involve geometric 

concepts. By integrating geometry into number patterns, students not only develop their 

mathematical communication skills but also deepen their understanding of the connection 

between geometry and number patterns, as well as how these patterns can be translated into 

more abstract mathematical concepts. This teaching model successfully led students to 

understand how number patterns evolve in geometric forms and enhanced their ability to 

communicate and share their mathematical understanding with their classmates. 

4. Conclusions  

The results of the research and discussion in the previous chapter, the following conclusions can 

be drawn (1) There is a difference in mathematical communication between students who receive 

instruction using the Group Investigation model with Peer Teaching and those who receive 

instruction using Problem-Based Learning (PBL) with a discussion method. (2) The mathematical 

communication for instruction using the Group Investigation model with Peer Teaching falls within 

the medium category. 
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