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Abstrak 
Kemampuan komunikasi matematis siswa sangat penting dimiliki siswa dalam meningkatkan 
pemahaman terhadap pelajaran matematika. Penelitian ini bertujuan untuk mendeskripsikan 
kemampuan komunikasi matematis peserta Olimpiade Sains Nasional (OSN) SMP Tingkat 
Kota/Kabupaten se-Kupang yang telah mengalami proses seleksi terlebih dahulu. Subjek penelitian ini 
adalah 18 siswa dengan 9 siswa laki-laki dan 9 siswa perempuan. Teknik pengumpulan data yaitu 
menggunakan tes, observasi, dan wawancara terkait kemampuan komunikasi matematis. Prosedur 
penelitiannya melalui beberapa tahapan yaitu: 1) penyusunan soal tes kemampuan komunikasi 
matematika, 2) memvalidasi soal tes dan analisis hasil, 3) memberikan tes dan mengumpulkan hasil 
tes, 4) menganalisis hasil tes, 5) menarik kesimpulan. Berdasarkan hasil analisis data didapatkan 
kemampuan komunikasi matematis siswa perempuan pada semua indikator memiliki nilai lebih tinggi 
dari siswa laki-laki. Siswa perempuan lebih teliti, cermat dan sabar dalam menyelesaikan masalah 
matematika sehingga mampu mengkomunikasikan ide-ide matematika baik dengan gambar, diagram 
atau simbol dan memiliki representasi matematika yang lebih baik dari siswa laki-laki. Kemampuan 
komunikasi matematika siswa perempuan lebih tinggi dari kemampuan komunikasi matematika siswa 
laki-laki yaitu sebesar 59,11 % atau selisih 16,62%. 
Kata Kunci: Komunikasi matematis, olimpiade sains nasional (OSN), perspektif gender 
 

 
Abstract 

Students’ mathematical communication skills are very important for students to improve their 
understanding of mathematics. This study aims to describe the mathematical communication skills of 
participants in the National Science Olympiad (OSN) for City/Regency Junior High Schools in Kupang 
who have undergone a selection process first. The subjects of this study were 18 students with 9 male 
students and 9 female students. Data collection techniques are using tests, observations, and 
interviews related to mathematical communication skills. The research procedure went through 
several stages, namely: 1) preparing test questions for mathematical communication skills, 2) 
validating test questions and analyzing results, 3) giving tests and collecting test results, 4) analyzing 
test results, 5) drawing conclusions. Based on the results of data analysis, it was found that the 
mathematical communication skills of female students on all indicators had higher scores than male 
students. Female students are more thorough, careful and patient in solving mathematical problems 
so that they are able to communicate mathematical ideas either with pictures, diagrams or symbols 
and have better mathematical representations than male students. The mathematical communication 
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ability of female students is higher than the mathematical communication ability of male students, 
which is 59.11% or a difference of 16.62%. 
Keywords: Mathematical Communication; National Science Olympiad (OSN), Gender Perspective 

 
INTRODUCTION 

Mathematics learning can also shape a person's mindset as a structure and logic. By learning 

mathematics, students are expected to connect and understand a relationship between one 

mathematical concept and another. Where in the end students can use it in everyday life. The 

importance of mastery of mathematics is also seen in the RI Law no. 20 Th. 2003 Regarding the National 

Education System, Article 37 emphasized that mathematics is one of the compulsory subjects for 

students at the primary and secondary education levels [1]. Solving these mathematical problems 

requires a standard of mathematical competence that is expected to be found in students. The 

National Council of Teachers of Mathematics or (NCTM) recommends five main standard 

competencies in learning mathematics, namely problem solving skills, communication skills, 

connection skills, reasoning abilities, and representations. ) [2].  

Communication is very important in the student learning process because of communication 

students can convey ideas and can convey messages both in writing and directly. Communication is 

thought about so that what is conveyed can be understood easily by others. The existence of 

communication can be conveyed in several ways, one of which is mathematical communication. 

Mathematical communication is a very important thing that must be owned by students.  

The delivery of mathematical communication sometimes has very different things between men 

and women both in terms of listening, reading, or in terms of writing. Gender is very influential in the 

process of students' communication skills, both creative thinking skills and the delivery of ideas for 

students [3]. So that the delivery of communication between men and women is very different, the 

difference sometimes lies in solving problems and understanding problems.  

Based on observations of participants in the National Science Olympiad (OSN) at the city/district 

level in Kupang, the researchers found that students' mathematical communication skills differed by 

gender, especially in terms of listening, reading, or writing. These differences have not been identified 

in detail, so the exact direction of the trend is not known. Meanwhile, information about trends 

regarding differences in understanding is very important to know in order to determine the method 

used in learning. In addition, it is known that students' mathematical communication is still not 

optimal. This is caused by their lack of curiosity about something new. There are still many students 

who are learning by just sitting, silent, and taking notes; few of them are active in learning. On average, 

students are still hesitant and passive in conveying their mathematical ideas. Most students are still 

not used to writing down what is known and what is asked of the problem before solving it, so students 

often misinterpret the meaning of the question. In addition, gender differences are also possible to 

contribute to students' thinking processes such as students' communication skills in learning [4]. So it 

is possible that there will be differences in mathematical communication between men and women.  

Based on initial observations by interviewing one of the coaches of the mathematics olympiad 

at the city/district level OSN junior high school participant coaching event in Kupang, the researchers 

found that the communication skills between female students and male students had different 

communication skills. This is shown both as a whole and in certain aspects. There is an aspect of the 

mathematical communication ability of male students that is higher than the mathematical 

communication ability of female students. Meanwhile, there are certain aspects of the mathematical 

communication ability of female students which is higher than the mathematical communication 
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ability of male students. Thus there is a diversity of students' mathematical communication skills from 

the gender aspect. The learning process in the classroom between female students and male students, 

female students are more active than male students. As a result, the learning process in the classroom 

is dominated by female students, so that the learning process is not optimal due to the lack of 

opportunities that students receive to convey their ideas. 

Based on this, the teacher must provide opportunities for students to learn actively. So that 

students can see and experience for themselves the usefulness of mathematics in real life, and provide 

opportunities for students to be able to construct their knowledge through communication skills that 

lead to critical and creative thinking. Thus, based on the above review, researchers are interested in 

researching "Analysis of Mathematical Communication Skills for Participants in the National Science 

Olympiad (OSN) at City/Regency Junior High Schools in Kupang from a Gender Perspective". 

 

METHODS 

This research uses qualitative research with descriptive qualitative research methods. This study 

aims to describe the mathematical communication skills of students in solving OSN questions at the 

city/district level in Kupang on algebraic material. This research was conducted at SMP Negeri 1 Kupang 

for the academic year 2021/2022. The data sources in this study were 18 students who had passed the 

OSN preparation selection for district/city levels throughout Kupang, consisting of 9 boys and 9 girls. 

The data collection technique used is a test of mathematical communication skills. 

The mathematical communication indicators used in this study refer to Lestari and Yudhanegara 

(2017:83) which are simplified to; (1) linking real objects, pictures and diagrams, into mathematical 

ideas; (2) explain mathematical ideas, situations and relations, orally and in writing with real objects, 

graphs and algebra; (3) the ability to understand, interpret and evaluate mathematical ideas; (4) the 

ability to use terms, mathematical symbols, and structures to present ideas, describe relationships and 

create models; (5) express everyday events in mathematical language or symbols. 

The research procedure went through several stages, namely: 1) preparing mathematical 

communication skills test questions, 2) validating test questions and analyzing results, 3) giving tests 

and collecting test results, 4) analyzing test results, 5) drawing conclusions. The instrument is in the 

form of test questions arranged in the form of a description of 5 numbers on the Pythagorean Theorem 

material. Each question number represents one indicator of mathematical communication ability.  

Data on student work results were analyzed by gender, using descriptive statistics to find the 

average value and percentage of each indicator and interpreted and then described. 

 

RESULTS AND DISCUSSION 

Research conducted on 18 students including 9 male students and 9 female students to measure 

students' mathematical communication skills in terms of gender, the data shown in Table 1. 

The results of data analysis in Table 1 show that mathematical communication skills male and 

female students are different. For indicators of connecting real objects, pictures and diagrams, into 

mathematical ideas, female students scored 5% higher than male students. From the results of student 

work, it can be seen that most male students have difficulty understanding images so that they are 

unable to connect images into mathematical ideas causing the work of male students not to arrive at 

the final result or wrong. This is supported by the results of Pratiwi's research (2015) which states that 

male students who are used to solving problems in a predetermined way state problem solving steps 

by trial and error, respond verbally but are difficult to understand and are less thorough in adjusting 

the results with pictures.  

Indicators related to explaining mathematical ideas, situations and relations, verbally and in 
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writing with real objects, graphs and algebra, show that female students scored 0.48% higher than 

boys. 

 

No. 
MATHEMATIC COMMUNICATION 

ABILITY INDICATORS 

AVERAGE 
VALUE OF 
FEMALE 

STUDENTS 

% 

FEMALE 

STUDEN
T 

VALUES 

AVERAG
E VALUE 

OF 
MALE 

STUDEN
TS 

% MALE 

STUDENT 

VALUES 

1 
Connecting real objects, pictures and 
diagrams, into mathematical ideas 

80 53.5 78 48.5 

2 

Explaining mathematical ideas, 
situations and relations, orally and in 
writing with real objects, graphs and 
algebra 

72 50.24 65 49.76 

3 
Ability to understand, interpret and 
evaluate ideas mathematical ideas 

85 58.72 70 43.28 

4 

Ability to use mathematical terms, 
symbols, and structures to present 
ideas, describe relationships and create 
models 

62 68.03 40 34.97 

5 
Expressing daily events in mathematical 
language or symbols 

62 65.04 35 35.96 

TOTAL 72.2 59.11 57.6 42.49 

 
This result is actually not too different between men and women because both men and women 

are unable to explain n ideas in writing. From the results of student work, it shows that both male and 

female students have not been able to write correctly and complete the steps for solving problems, do 

not write formulas, do not solve problems correctly and do not draw conclusions so that the ability to 

explain mathematical ideas in writing is still lacking.  

This is in line with the results of research by Dilla, Hidayat and Rohaeti (2018) which concludes 

that students with mathematical resilience who are less likely to do what they are, do not even finish 

until the final process of solving the questions because of the fear of being wrong and lack of interest 

in answering questions both male and female. both men and women. The results of the analysis for 

the third indicator, namely the ability to understand, interpret and evaluate mathematical ideas, the 

results obtained are the scores of female students are also higher than male students with a difference 

of 15.44%. Male students are lacking in writing and re-evaluating the work that has been written, 

preferring to write directly on the final result, not being thorough, resulting in many shortcomings in 

the final result which then reduces the maximum score. Analysis of indicators 4 and 5 regarding the 

ability to use terms, mathematical symbols, and structures to present ideas, describe relationships and 

modeling and express everyday events in mathematical language or symbols, on average student and 

male scores are quite low compared to the previous 3 indicators. The fourth indicator has a difference 

in value of 33.06% while the 5th indicator has a difference of 29.14% in value. In this indicator, female 
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students tend to solve problems in their own way but answer until the final result. Meanwhile, male 

students are more proficient in describing mathematical ideas with symbols, but do not write down 

the answers until the end so that the final answer is more likely to be wrong or not even written down. 

The results of the research by Nugraha and Pujiastuti (2019) showed that for female students, the 

completion indicator component was higher in value than expressing a mathematical situation or idea 

in the form of a mathematical symbol or model. This can be seen from the results of the answers of 

female students who tend to prioritize solving through their own way by ignoring the components in 

expressing a mathematical situation or idea in the form of symbols or mathematical models. On the 

other hand, male students are higher in indicators of stating a mathematical situation or idea in the 

form of a mathematical symbol or model rather than solving it, as seen from the results of students' 

answers that prioritize components in expressing a mathematical situation or idea in the form of 

symbols or mathematical models but less right at solving it. This means that female students have 

more control over the solution, while male students have more control over indicators of expressing a 

situation or mathematical idea in the form of pictures.  

Overall, female students' mathematical communication skills were higher than male students 

where the total average score of female students was 72.2 or 59.11% while the total average score of 

male students was 57.6 or 42.49 %. Amir's research (2013) shows that boys have high abilities in 

mathematics, but girls are superior in effective aspects (diligent, thorough, careful). On the other hand, 

female students are superior in mathematical (verbal) communication skills, more motivated, 

organized in learning.  

Students' mathematical communication skills will be better apart from gender factors, also 

determined by learning activities in class. Mathematics communication skills can be formed by 

teachers by getting students used to expressing opinions either orally or in writing, creating interesting 

learning by involving students and giving students opportunities to explore. Interesting learning can 

be created by applying innovative teaching methods, not monotonous and fixated on the teacher.  

The research of Ula, Murtono and Ulya (2018) concludes that: 1) there is a difference in the 

average mathematical communication ability in the class that received the TPS learning model 

treatment with the class that received the expository learning model treatment, 2) the mathematical 

communication ability of the students who received the TPS model learning achieve the specified 

effectiveness qualifications. The same result was also stated by Kadarisma (2018) that the increase in 

mathematical communication skills using Open-Ended was better than those using conventional 

approaches. Gender differences not only result in differences in ability in mathematics, but also in how 

to acquire mathematical knowledge. Many opinions say that women are not quite successful in 

learning mathematics compared to men. In addition, women almost never have a thorough interest in 

theoretical questions like men. Women are more interested in practical things than theoretical. But on 

the other hand, not a few female students have success in math skills (Amir, 2013). Therefore, gender 

equality and the application of appropriate learning methods will make students have good 

mathematical abilities, especially mathematical communication skills that lead students to mastery of 

competencies that support life skills. 

The right learning pattern can increase students' interest, motivation and self-confidence which 

indirectly improves students' mathematical communication skills. In line with the results of research 

by Hendriana and Kadarisma (2019) that mathematical communication skills are influenced by self-

efficacy. And self-efficacy has a positive effect on students' communication skills, meaning that the 

higher students' self-efficacy, the higher students' communication skills. 

 

CONCLUSION 
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The conclusion of this study is that the mathematical communication ability of female students 

is higher than the mathematical communication ability of male students by 59.11% or a difference of 

16.62%. The mathematical communication ability of female students on all indicators has a higher 

score than male students. Female students are more thorough, careful and patient in solving 

mathematical problems so that they are able to communicate mathematical ideas either with pictures, 

diagrams or symbols and have better mathematical representations than male students. Based on the 

results of this study, it is recommended that teachers seek to improve their mathematical 

communication skills by paying attention to gender and the use of learning methods that increase the 

interest and learning motivation of male and female students. 
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