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Abstract: In the past two years, scientific advancements have developed since the Coronavirus Disease 
of 2019. The Indonesian government has been forced to implement online learning activities led to several 
difficulties and hindered optimal learning experiences. This study aimed to analyze and describe the 
students’ low, moderate, and high mathematical communication skills on Number Patterns for Eighth 
graders of SMP Negeri 48 Surabaya, Academic Year 2022-2023. This study used descriptive qualitative 
research design. The data were collected using testing, interviews, and documentation. The results showed 
that students with high mathematical communication skills were able to demonstrate all indicators 
effectively. Students with moderate mathematical communication skills have achieved indicators related to 
expressing their understanding through mathematical concepts and graphical representations, but struggled 
to meet the indicator for creating mathematical models based on given problems. Students with low 
mathematical communication skills were able achieve indicators related to expressing their understanding 
through mathematical concepts, but failed to meet the indicators for expressing their understanding through 
graphical representations and creating mathematical models based on given problems.  
Based on the research findings, the authors suggest using an interactive learning model to improve students' 
mathematical communication skills, both written and oral. This model should actively involve students and 
address any knowledge gaps resulting from online learning. 
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INTRODUCTION 
Humans continue to develop various fields of knowledge to solve life's problems 

progressively. In the past two years, the advancement of science has been accompanied by 
the emergence of a pandemic, namely Coronavirus Disease of 2019. This has affected the 
progress of science, particularly in the field of education. The Indonesian government has 
been forced to implement online learning activities, leading to several challenges faced by 
both teachers and students. These challenges include limited access to technological 
facilities for some students, teachers' inadequate mastery of current technology, and 
unstable internet connections, resulting in suboptimal learning experiences (Nuryana, 
2022). 

In the learning process, students are expected to have a good understanding of the 
subject matter. One of the essential skills students need to acquire is mathematical 
comprehension, also known as mathematical communication skills. According to a study 
by Prayitno (2013), this skill encompasses the ability to use mathematical language to 
understand mathematical symbols, express and interpret mathematical ideas both 
verbally and in writing, whether in the form of diagrams, tables, graphs, formulas, or 
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their application (Nurhasanah, Waluya, & Kharisudin, 2019). Teachers continuously strive 
to enhance students' mathematical communication skills, which can be applied to various 
mathematical topics, including the concept of Number Patterns. This particular topic 
involves problem-solving related to the arrangement of numbers, requiring mathematical 
communication skills to solve effectively. 

Mathematical communication requires accurate, critical, analytical, and evaluative 
processes, both verbally and in writing, according to Lestari and Yudhanegara (2017). 
This means that solving mathematical problems takes broad/critical thinking, including 
analytical and evaluative thinking, not just replacing numbers into formulas. 
Understanding the material is essential to learning. In mathematics, if a teacher discusses 
a concept and presents a problem as a diagram and written text, students may struggle to 
understand the problem's intended meaning if the teacher doesn't clarify the unclear 
parts. Math symbols, graphs, and tables must be comprehended. 

According to the findings of a study conducted by Hafidhoh and Marlina (2021) 
titled "Mathematical Communication Skills of Junior High School Students on Systems of 
Linear Equations with Two Variables ," students with high mathematical communication 
skills met all of the indicators, whereas students in the moderate and low categories were 
unable to meet the indicators of transforming mathematical ideas into written form, 
explaining ideas in written form, and communicating ideas in written form. This study is 
related to the upcoming study since it addresses the same theme, albeit with a different 
subject matter, of mathematical interpersonal skills. 

This study aimed to analyze and describe the students with low, moderate, and 
high mathematical communication skills on Number Patterns for eighth graders in SMP 
Negeri 48 Surabaya in the academic year 2022-2023. 

METHOD 
The descriptive qualitative methodology was used in this study. This study 

investigated the conditions and circumstances, and the results are presented in the form 
of a descriptive research report. The subjects for this study were selected based on the 
results of a prerequisite test on the Number Patterns topic, specifically the material on 
Arithmetic Series and Progressions. One student with low mathematical ability, one with 
moderate mathematical ability, and one with high mathematical ability were chosen. 
These three students are from eighth graders in SMP Negeri 48 Surabaya. 

The research used several testing methods. It began with a prerequisite test to 
determine the subjects, consisting of six essay questions that covered the Arithmetic Series 
and Progressions topic. This was followed by a mathematical communication ability test, 
which included three different types of questions with equivalent difficulty levels. 
Additionally, interviews were conducted with the students and teachers. The student 
interviews focused on their understanding of the given questions and their approach to 
solving them to ensure that the students approached the questions properly. The 
interviews with the teachers involved gathering their opinions regarding the selected 
students for the mathematical communication ability test. Documentation was used to 
collect data and information throughout the research process. This included capturing 
images of the students' test answer sheets. 

The data analysis in this research involved the following steps: 1) Data reduction, 
where the researcher analyzed the students' responses, starting from those with low 
mathematical ability, progressing to moderate and high ability. 2) Data presentation 
involved aligning the test results with the indicators of both the subject matter and 
mathematical communication ability. 

This research used triangulation, time, and sources based on different methods, 
including the mathematical communication ability test on the Number Patterns topic, 
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direct interviews to assess students' understanding of the questions, and documentation 
of data collected during the research activities. 

 

RESULT AND DISCUSSION  
Data of students' mathematical communication skills were obtained from their 

answer sheets during the mathematical communication ability test and from the interview 
results. The subjects were students from SMP Negeri 48 Surabaya, specifically one student 
with low mathematical skills, one student with moderate mathematical skills, and one 
student with high mathematical skill. These subjects were selected through testing and 
interviews with mathematics teachers, and the results are as follows. 

 
Table 1. Results of Mathematical Communication skills Test 
 

No. name  category  question 

items 

score 

1 SBJ (Subject S) high mathematical 

skills 

1 92 

2 92 

3 92 

2 BC (Subject B) moderate 

mathematical skills 

1 32 

2 28 

3 48 

3 KB (Subject K) low mathematical 

skills 

1 0 

2 0 

3 3,5 

 
 

Table 2. Data Results of Interviews with Teachers 
 

NO. NAME QUESTIONS RESULT 

1 

 

SBJ 

(students with 

high 

mathematics 

skills) (Subject S) 

1. Are students active 
when learning takes 
place? 

Yes, students are very active 
when learning takes place. 

2. Do students often get 
good grades? 

Yes, Students often get good 
grades. Even these students are 
able to answer questions 
quickly 

3. Do students 
communicate well 
with the people 
around them? 

Yes, students are able to 
communicate well with the 
people around them. Students 
often communicate with friends 
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in their class and often 
communicate with the teacher 
when students have something 
to ask. 

2 TAM 
(students with 
high 
mathematics 
skills) 

1. Are students active 
when learning takes 
place? 

Students are less active when 
learning takes place. 

2. Do students often get 
good grades? 

Students often get good grades. 
The increase in value achieved 
recently has increased quite a 
lot. 

3. Do students 
communicate well 
with the people 
around them? 

Students are able to 
communicate well with their 
friends. But students are not 
quite able to communicate well 
with the teacher. 

3 HAS 

(students with 

moderate 

mathematics 

skills) 

1. Are students active 
when learning takes 
place? 

Students are not active enough 
when learning takes place 

2. Do students often get 
good grades? 

Students sometimes get good 
grades. 

3. Do students 
communicate well 
with the people 
around them? 

Students communicate well 
with their friends. But not able 
to communicate well with the 
teacher 

4 BC 

(students with 

moderate 

mathematics 

skills) (Subject 

B) 

1. Are students active 
when learning takes 
place? 

Students are active when 
learning takes place. As often 
ask something that is not 
understood. 

2. Do students often get 
good grades? 

Students quite often get good 
grades because students' 
curiosity is quite high. 

3. Do students 
communicate well 
with the people 
around them? 

Students are able to 
communicate well with the 
people around them. 

5 NAP 

(students with 

low mathematics 

skills) 

1. Are students active 
when learning takes 
place? 

Students are rarely active when 
learning takes place. 

2. Do students often get 
good grades? 

Students rarely get good 
grades. 

3. Do students 
communicate well 
with the people 
around them? 

Students are less able to 
communicate well with the 
people around them. 

6 KB  

(students with 

1. Are students active 
when learning takes 
place? 

Students are rarely active when 
learning takes place, but 
sometimes students are brave 
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low mathematics 

skills) (Subject 

K) 

enough to ask something they 
don't know. 

2. Do students often get 
good grades? 

Students rarely get good 
grades. 

3. Do students 
communicate well 
with the people 
around them? 

Students are quite able to 
communicate well with the 
people around them. 

 
After obtaining one subject in each category of high, moderate, and low 

mathematical communication skill, based on the assessment results and interviews, the 
following are the findings and discussions:  
 

a) Subject S (student with high mathematical communication skills)  
Subject S was able to answer all the given questions provided by the researcher. Below are 
the answers provided by subject S for question number 1. 

 

 
Figure 1. Answers S no 1 

 
  It is known that the subject raises indications of skills to express their 
comprehension through writing mathematical thoughts and ideas in accordance with 
their own language after completing problem number 1.  Researchers can say that subject 
S raises these indicators because the subject is able to get information properly and 
correctly as in the problem. During the interview session, Subject S was also able to 
mention information, what is asked for, and the skills to explain the procedures to solve 
the problem in detail. However, in the subject S completion section, he did not write a 
conclusion because he was not used to doing so, therefore he forgot to put the conclusion 
on the answer sheet. 
  The subject may be observed on the answer sheet above mentioning information 
from the offered picture questions such as the pattern of the number sequence, difference, 
first term, and tribe being asked. During the interview session the subject was also able to 
explain what information was obtained, what was asked, and was able to explain the 
sequence of completion that the subject had written. However, the subject has not written 
a conclusion from the results of the answers. 
  Then the completion of question number 2 on the subject was able to show 
indicators of students' skills to express their understanding through pictures, graphs and 
mathematical tables. The following is the result of the subject's answer to question 
number 2  
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Figure 2. Answers S no 2 
 

The researcher can say that subject S show these indicators because the subject was able to 
understand the pieces of stick referred to in the problem, namely the lines in the square 
shape image.  

 
Figure 3. Answers S no 3 

 
Furthermore, in question 3, the subject could accurately recall the facts from the story 
problem. The subject created a number sequence pattern that corresponded to the 
question and correctly answered the question, which was the number of seats in the 
building/the number of the nth term. Researchers can state that the subject 
can show indications of students' skill in creating mathematical models through a 
problem since the subject understands the problem appropriately and correctly as 
presented by the subject during the interview. 
 
 
b) Subject B (Students with moderate mathematical communication skills) 
Subject B could only work on a few questions. The image below shows the result of 
subject B's response to question number one. 
 
 



   
  

Nikmah, L. Nugraheni (Analysis, Mathematical Communication Skills, Number Patterns) 

Journal of Education and Learning Mathematics Research | Volume 4, Number 1, 2023 26 

 

 
 

Figure 4. Answer B no 1 
 

The subject can mention the information in the problem by writing down a series 
of numbers, writing down what is asked in the problem, and calculating the solution 
coherently.  Researchers can state that the subject is able to bring up indicators of his 
skill to express his understanding through writing mathematical ideas and ideas in 
accordance with his own language because the subject is also able to mention the 
information contained in the problem and explain the sequence when working on the 
problem during the interview session. Furthermore, in question 2, subject B accurately 
identified the information, such as counting each line to count the pieces of stick in the 
picture. However, the subject is still careless when calculating the completion. 
 

 
 

Figure 5. Response B no. 2 
 
Based on the image above, the researcher can conclude that subject B indicates students' 
skills to articulate their understanding through drawings, graphs, and mathematical 
tables because the subject accurately mentioned the material in the problem during the 
interview session. However, when the subject answered the problem, he was not careful 
in documenting the formula utilized, preventing the researcher from correctly solving the 
problem. 
 
Subject B was then able to obtain the information in question number 3. However, the 
subject was unable to compute the problem's completion correctly. 
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Figure 6. Answer B no 3 
 
Based on the image above, the researcher can conclude that the subject can express his 
comprehension by writing mathematical thoughts and ideas per his own language. And 
the subject can produce indicators. Students could make a mathematical model through a 
problem because the subject wrote down the number sequence pattern of the problem.  
However, in calculating the completion of subject B, it is less precise so the results 
obtained by the subject are not quite correct.  
 
c) Subject K (Students with low mathematical communication skills) 

In question number 1 subject K could not conclude the information contained in the 
problem, the subject could not choose the concept correctly so that the subject could not 
solve the problem properly. The following is a picture of the results of the subject's 
answers to question number 1. 
 

  
 

Figure 7. Answer K no 1 
 
However, during the interview, subject could mention the information obtained 

by mentioning the first term and the difference between each number. The subject can 
mention the concept given but the subject cannot apply the concept properly. Then in 
question number 2 the subject did not write down any information, the subject only wrote 
down the formula and the stages of completion as shown in the following figure. 
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Figure 8. Answer K no 2 
 

During the interview session the subject was unable to name the sequence of 
numbers that matched the picture and mentioned the concept used but the subject was 
unable to apply the concept mentioned. Furthermore, in question number 3, the subject 
only gets information about the number sequence, namely 33, 37, 41, .... and so on up to 
the 10th term as shown in the picture below. 
 

 
 

Figure 9. Answer K no 3 
 

During the interview, the subject also only provided information about the first, 
second, third, and subsequent terms of the number sequence until the tenth term. When 
the researcher asked about the question and the concept used to solve the problem, the 
subject responded that they were asked about the 10th term and did not use any specific 
concept. The subject solved the problem simply by adding 4 to the previous number in the 
sequence. This indicates that the subject with low mathematical skills struggles in 
effectively communicating mathematically, both in written and verbal and one 
contributing factor is the lack of understanding of the given information, aligning with the 
opinion of (Purwanto, E. (2022); anggraini, L. etc.(2022); Lutviana etc. (2022)). 

According to the researcher, the findings of this study support the results of a 
study conducted by Hafidhoh and Marlina (2021) titled "Mathematical Communication 
skills of Junior High School Students in the Topic of Systems of Linear Equations with 
Two Variables." The previous study showed that students with high mathematical 
communication ability fulfilled all the indicators. In contrast, students in the moderate 
and low categories could not achieve the indicators of transforming mathematical ideas 
into written form, explaining ideas in written form, and understanding contextual 
problems in symbolic or mathematical form. However, the results differ in the category of 
students with moderate mathematical ability. In this study, students in the moderate 
category could understand and express their understanding through visual 
representations. 
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CONCLUSION 
Based on the research findings and discussions, it was found that the 

mathematical communication skills test results conducted on three eighth graders at SMP 
Negeri 48 Surabaya, the following conclusions can be drawn. 

1. Students with low mathematical communication skills could only demonstrate 
some indicators, such as accurately infer information from the given questions. 
However, they struggled to achieve the indicator of creating mathematical models 
as they did not write down number sequence patterns in some questions. These 
students also failed to fulfill the indicator of understanding visual representations, 
leading to difficulties in solving the problems effectively and accurately. 

2. Students with moderate mathematical communication skills demonstrated some 
indicators, including expressing their understanding of the given questions and 
adequately representing their understanding through visual representations. 
However, they could not correctly fulfill the indicator of creating number 
sequence patterns and had difficulty applying the chosen concepts effectively, 
resulting in less accurate problem-solving outcomes. 

3. Students with high mathematical communication skills could demonstrate all the 
indicators effectively. They were able to convey the information obtained from the 
given questions accurately. They expressed their understanding through visual 
representations and successfully created number sequence patterns for each 
question. However, these students did not provide conclusions for their completed 
solutions. 

 
REFERENCES 
Alfi, N. A. (2019). Analisis Kemampuan Komunikasi Matematis dalam Menyelesaikan Soal PISA 

(Programme For International Student Asessment) pada Konten Kuantitas pada Siswa 
Kelas X SMAN 2 Takalar, 45. 

Anggraeni, S. A., & Widayanti, E. (2019). Analisis Kemampuan Komunikasi Matematis Siswa 
Dalam Menyelesaikan Soal Open Ended Pada Materi Aritmetika Sosial Kelas VII SMP, 
116-127. 

Anggraeni, S. A., & Widayanti, E. (2019). Analisis Kemampuan Komunikasi Matematis Siswa 

Dalam Menyelesaikan Soal Open Ended Pada Materi Aritmetika Sosial Kelas VII SMP, 
115. 

Anggraini, L., Wulandari, S., & Nurmala, N. (2022). Errors of Class VIII Junior High 

School Students in Solving Mathematical Communication Problems Based on the 

Newman Procedure. Journal of Education and Learning Mathematics Research 

(JELMaR), 3(2), 103-108. https://doi.org/10.37303/jelmar.v3i2.80 

Bs, N. (2022). Kemampuan Komunikasi Matematis - Pengertian, Faktor, Indikator. Dipetik Juni 
14, 2022, dari Guru Sekali: https://gurusekali.com/teori-
pembelajaran/kemampuan-komunikasi-matematis/  

Fajriah, N., & Nor, J. (2017). Pada Materi Teorema Pythagoras Di Kelas VIII SMP Negeri 15 
Banjarmasin Tahun Pelajaran 2016/2017, 202-208. 

Fajriah, N., & Nor, J. (2017). Pada Materi Teorema Pythagoras Di Kelas VIII SMP Negeri 15 
Banjarmasin Tahun Pelajaran 2016/2017, 202. 

Hafidhoh, N., & Marlina, R. (2021). Kemampuan Komunikasi Matematis Siswa SMP Pada 
Materi Sistem Persamaan Linear Dua Variabel (SPLDV), 59-73. 

Hafidhoh, N., & Marlina, R. (2021). Kemampuan Komunikasi Matematis Siswa SMP Pada 
Materi Sistem Persamaan Linear Dua Variabel (SPLDV), 59. 

Hodiyanto. (2017). Kemampuan Komunikasi Matematis dalam Pembelajaran Matematika, 11. 
Hodiyanto. (2017). Kemampuan Komunikasi Matematis dalam Pembelajaran Matematika, 15. 



   
  

Nikmah, L. Nugraheni (Analysis, Mathematical Communication Skills, Number Patterns) 

Journal of Education and Learning Mathematics Research | Volume 4, Number 1, 2023 30 

 

Kemampuan. (2022, April 18). Dipetik Juni 13, 2022, dari Wikipedia: 
https://id.wikipedia.org/wiki/Kemampuan 

Lestari, K. E., & Yudhanegara, M. R. (2017). Penelitian Pendidikan Matematika, 83. 
Liputan6.com. (2019, Januari 23). Proses Komunikasi dan Penegertiannya Menurut Para Ahli. 

Dipetik Juni 13, 2022, dari Liputan 6: 
https://www.liputan6.com/citizen6/read/3877665/proses-komunikasi-dan-
pengertiannya-menurut-para-ahli 

Lutviana, I., Kartono, K., & Isnarto, I. (2022). Mathematical Communication Skills in 

Terms of Student Learning Motivation on ARCS Model with Immediate 

Feedback. Journal of Education and Learning Mathematics Research (JELMaR), 

3(2), 150-158. https://doi.org/10.37303/jelmar.v3i2.87 

Nugroho, A. D., Zulkarnaen, R., & Ramlah. (2021). Analisis Kemampuan Komunikasi 
Matematis pada Materi Bangun Ruang Sisi Datar Ditinjau dari Gaya Belajar Siswa 
SMP, 81. 

Nugroho, D. A., Zulkarnaen, R., & Ramlah. (2021). Analisis Kemampuan Komunikasi 
Matematis pada Materi Bangun Ruang Sisi Datar Ditinjau dari Gaya Belajar Siswa 
SMP, 81-96. 

Nurhasanah, R. A., Waluya, S. B., & Kharisudin, I. (2019). Kemampuan Komunikasi 
Matematis dalam Menyelesaikan Masalah Soal Cerita, 769. 

Nuryana, M. A. (2022, Juni 13). Dampak Pandemi Covid-19 Terhadap Dunia Pendidikan. 
Parlindungan, S. (2022, Maret). Pola Bilangan : Pengertian, Jenis-Jenis dan Rumus, Serta 

Contoh Soal.  
Peserta didik. (2021, Desember 8). Dipetik Juni 14, 2022, dari Wikipedia Ensiklopedia 

Bebas: https://id.wikipedia.org/wiki/Peserta_didik 
Purwanto, E. (2022). Mathematics Communication Ability In Mathematics Education 

Study Program Post Online Learning. Journal of Education and Learning 
Mathematics Research (JELMaR), 3(2), 197-207. 
https://doi.org/10.37303/jelmar.v3i2.82 

Dipetik Juni 14, 2022, dari AP Aku Pintar: https://akupintar.id/info-pintar/-
/blogs/pola-bilangan-pengertian-jenis-jenis-dan-rumus-serta-contoh-soal 

Putra, D. A., Ernawati, & Giadman, M. (2021). Manajemen Pembelajaran Daring dalam 
Meningkatkan Efektivitas Proses Pendidik pada Masa Pandemi Covid-19, 210. 

Sabrina, M. P. (2022). Analisis Kemampuan Komunikasi Matematis Siswa Dalam Pembelajaran 
Tatap Muka Terbatas Pada Masa Pandemi Covid-19, 9. 

Setiawan, E. (2021). Kamus Besar Bahasa Indonesia (KBBI). Dipetik Juni 13, 2022, dari KBBI 
matematis: https://kbbi.web.id/matematis 

Widarti, A. (2013). Kemampuan Koneksi Matematis Dalam Menyelesaikan Masalah Kontekstual 
Ditinjau dari Kemampuan Matematis Siswa, 4. 

Zulfa, & Rianti, W. (2018). Kemampuan Komunikasi Matematis Peserta Didik Melalui Soal 
PISA 2015, 49-56. 

Zulfah, & Rianti, W. (2018). Kemampuan Komunikasi Matematis Peserta Didik Melalui Soal 
PISA 2015, 49. 

 


