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The study was conducted to determine the students’ mathematical communication 
skills in the set material. In doing math problems, there are still many students who 
make mistakes in solving the questions given by the teacher. Students' difficulty in 
answering questions, one of which is influenced by mathematical communication 
skills. The method used is descriptive qualitative, which is analyzed from the 
instrument in the form of 5 written test questions in the form of description 
questions. The subjects studied were 22 students. This research was conducted on 
Thursday, October 21st 2021, at Madrasah Tsanawiyah Al Muhajrin Tapung, 
2021/2022, totalling 13 female and nine male students. In this study, there are 
three indicators used, namely 1) mathematical expressions, which are everyday 
events that are expressed in mathematical concepts and mathematical symbols, 2) 
drawing, which is mathematical ideas that can be expressed in terms of 
mathematical concepts. In the form of pictures, and 3) writing (written text) that 
can show and explain everyday events into mathematical models and mathematical 
language. From the results of mathematical communication skills based on gender 
with these three indicators, female students have higher mathematical 
communication skills than male students. The average percentage for female 
students is 70.8%, and the percentage of male students is 52.75%. The results of 
the conversion of scores in the very low category for male students and medium 
category for female students. 
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INTRODUCTION 

Learning mathematics with mathematical communication skills is needed. Students must 

possess communication skills to convey thoughts or ideas in the form of mathematical symbols or 

mathematical language. Students can have mathematical communication skills if they can express 

mathematical problems or events in the form of mathematical symbols, pictures, graphs, or 

mathematical language. Kramarski in [1] states that mathematical communication is like a verbal 

explanation. In mathematical reasoning, three dimensions can be measured: correctness, fluency to 

state several correct answers, and mathematical representations in visual, algebraic, diagrammatic, and 

formal forms. In line with that, Hendriana & Sumarmo, in [2] stated that the need for mathematical 

communication skills in mathematics learning so that it can help hone ways of thinking, measure 

understanding, can help them grow their mathematical knowledge, optimize problem-solving skills, 

express reasoning, realize self-ability, generate social skills, able to be useful for building mathematical 

communication. It can be seen in the purpose of the mathematics learning process that has been 

designed by the National Council of Teachers of Mathematics [1] which is to develop students' 

abilities in solving mathematical problems, mathematical reasoning, and mathematical 

communication. 

The students must master Communication skills in every mathematics lesson in interacting with 
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their environment. In this communication activity, students can exchange ideas or suggestions, then 

communicate each result of the students' thoughts. Learning should emphasize activities that can 

foster mathematical communication so that students have communication skills so that interactions 

run well and solve problems to achieve other mathematical abilities such as reasoning, connection, 

understanding, and problem-solving. The learning process in the classroom to understand 

mathematical communication, stated by Baroody in [3], is the initial capital to complete, invest, and 

explore mathematics which is a means for social activities with friends, exchanging ideas and 

discoveries, exchanging opinions, assessing and hone ideas to give confidence to those around them. 

Sumarno 2017 in [4] states that mathematical communication skills include: linking real objects, 

diagrams and pictures, to the form of mathematical ideas, explaining ideas, existing conditions, 

mathematical relations in writing or verbally on real objects, algebra, pictures, and graphs. They 

express daily events in the language, symbols, mathematical models, listening, discussion and writing 

related to mathematics, reading in understanding a written mathematical presentation, compiling 

various mathematical questions relevant to the problem, making conjectures, stating arguments, 

formulating definitions and generalizations. 

In solving math problems, communication skills need to be developed again, considering that 

communication is an activity that is indispensable in everyday life. Because in this communication 

there is an activity of getting information, in the form of messages, writings, inspiration or ideas, from 

one party to another. Usually, communication activities are often carried out verbally to understand 

each other between the two parties [5]. The need for communication is also expressed by [6]. 

Communication Skills are abilities that need to be mastered by students to learn mathematics. 

Elementary school (SD) and junior high school (SMP) are expected to master good communication 

skills. According to the NCTM or National Council of Teacher mathematics [7], mathematics learning 

has five competencies: problem-solving, connection, communication, representation, and 

mathematical reasoning. Among the five, the focus according to the competencies conveyed is 

mathematical communication skills. 

Mathematical communication skills need to be trained on students. The study results [8] stated 

that there were two causes of learning difficulties in mathematics, namely 1) conceptual difficulties 

and verbal difficulties. Low skills of mathematical communication are the cause of these difficulties. 

Some similar studies too revealed low mathematical communication skills. One of them is from 

research conducted by [9] which states that students' communication skills are still relatively low. 

Another study [10] found that mathematical communication skills in visual learning styles were in a 

low category. 

Similarly, in the research [11], this ability is classified as very low at the junior high school level 

on the material of quadrilaterals and triangles. One of the causes is that teachers tend to use the lecture 

method whose learning activities are more focused on the teacher (teacher-centred learning) so that 

student communication is lacking [12]. The same study, conducted by Nurhayati (2014) in [13], found 

the low communication skills of students. Because when learning takes place, students are less active. 

Most students get a score not more than 60%. As a result, the quality or achievement of students' 

mathematical communication skills has not been achieved with the desired category. The results 

obtained by students are still not perfect or wrong in answering the questions that the teacher has 

given. This is in accordance with research [14]. In some schools, many students still make mistakes in 

doing math problems. Because students are less able to communicate the teacher's questions. From 

the research done by [14] to measure students' communication ability, each problem number 

represents one indicator and uses the same problem to measure the communication ability of all 
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indicators [15]. In contrast to this research conducted, where to find out the mathematical 

communication skills, students use two different problems to measure each indicator of mathematical 

communication skills. 

Ansari: 2012 in [16] states that three groups of indicators can measure mathematical 

communication skills, namely: 1) Mathematical expressions, expressing concepts in mathematics in 

symbols, and language from everyday events, 2) drawing is expressing concrete objects, diagrams, and 

pictures into mathematical ideas or vice versa, and 3) writing text, expressing students' answers in 

their language, making a model, or problem using written, spoken, graphic, and written language. In 

algebraic form, explaining and realizing questions related to mathematics, heeding, discussing, and 

writing about mathematical material, then realizing conjectures, ordering arguments, and 

generalizations. 

Another factor that influences students' mathematical views or communication about 

mathematics is gender [17], [18]. Sex differences (gender) can influence or psychological differences 

when learning students. So that female and male students certainly have differences when studying 

mathematics [19]. Nurfauziah & Fitriani: 2019 in [20] stated that men and women are diverse when 

working on a mathematical problem or event, one of which is a mathematical abstraction. Another 

cause is differences in behaviour, emotional, intelligence, and mindset of each female or male student. 

Research [21] states that male students have lower scores than female students on all indicators. 

Female students are more thorough when working on mathematical problems or problems. 

Compared to male students, they can express mathematical ideas in symbols, pictures, or diagrams 

and have a very good mathematical representation. The mathematical communication ability of 

female students is higher than that of male students, with a difference of 17.42%. Research by [22] 

states that differences in students' mathematical abilities from gender roles can affect mathematical 

abilities. Women's communication skills are superior both orally and in writing. Research conducted 

by Ainul Hikmah found that the low level of students' mathematical understanding skills was caused 

by their low reading and writing skills [15]. 

In everyday life, there are many things related to the set. A set can be declared if the collection 

or group can be clearly defined. One example in a class is stating the number or number of students. 

There is a group of students who like math, students who like physics, and a group of students who 

like math and physics. Then the problem can be stated as a set because it consists of several groups 

and can also be expressed in mathematical language. In addition to these problems, other problems 

are related to the set material that we often encounter in our daily lives. The description above shows 

the need for students to have mathematical communication skills in learning, so researchers are 

interested in analyzing students' skill of mathematical communication in the set of material based on 

gender. So from the description above, the purpose of the research was to find out the students' 

mathematical communication skills on the material set based on gender in class VII in madrasah Al 

Muhajirin tapung. 

 
METHODS 

This research is qualitative research using descriptive methods to provide an overview and 

description of students' mathematical communication from the results of students' answers. Class VII 

for the academic year 2021/2022, which consists of 22 students consisting of 13 female students and 

nine male students, were selected as research subjects in this study. This research was conducted on 

Thursday, October 21st 2021, at Madrasah Tsanawiyah Al Muhajirin Tapung. The research procedure 
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goes through several stages: 1) the preparation of mathematical communication skills test questions, 

2) provides tests and collects test results, 3) analyzes test results, 4) concludes. To determine the 

category of test results indicators of students skills of mathematical communication in the form of 

essay problems. According to [16], essay questions can be used to assess mathematical 

communication skills. The questions given are in the form of essay questions on a validated set of 5 

questions. Each indicator of communication ability represents two questions of each indicator. The 

first indicator uses the number 1 and number 2, the second one uses the number 2 and number 5, 

and the third one uses the number 4 and number 5. Analysis of student work based on gender was 

carried out by calculating the average and percentage of male and female students for each indicator, 

describing from the data collected, and making conclusions called descriptive statistics. To analyze 

students' answers, using a scoring technique for communication skills questions based on holistic 

scoring rubrics from [23], namely: 

Table 1. Mathematical Communication Ability Scoring 

Score Criteria 

4 Perfect, clear or complete in answering all aspects of questions about mathematical 

communication skills 

3 Correct in answering almost all aspects of questions about communication skills. 

2 Correct in answering some aspects of questions about communication skills 

1 Incorrect conclusions in answering or not following aspects of questions about 

communication skills 

0 No answer 

Then, the results of the percentage scores were categorized into very low, low, medium, high, 

and very high. This category uses the assessment conversion [24]. 

Table 2. Score Conversion 

Category Percentage 

Very high 90,00 ≤  P ≤ 100 

Tall 80,00 ≤  P < 90,00 

Currently 65,00 ≤ P < 80,00 

Low 55,00 ≤ P < 65,00 

Very low   P < 55,00  

After all the data from the test results of students' mathematical communication skills were 

analyzed, it can be concluded that the description of the level of students' communication skills on 

the set material. The indicators of skills of mathematical communication used in this study refer to 

research [25] and are simplified again into 1) mathematical expressions are everyday events expressed 

in mathematical concepts and mathematical symbols, 2) drawing is that mathematical ideas can be 

expressed in the form of pictures, and 3) writing is being able to show and explain everyday events 

into mathematical models and mathematical language. 

 

RESULTS AND DISCUSSION 
The results of the communication skills test given to 9 male students and 13 female students, 

from the three indicators tested based on gender, the data presented in Table 3. 
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Table 3. Mathematical Communication Ability Scores of Male and Female Students 

No Aspects Indicators 
Female Students 

Average Score (%) 

Male Students 

Average Score (%) 

1 Mathematical 

expression 

Expressing everyday events into 

mathematical concepts and 

mathematical symbols 

80,75 65,25 

2 Drawing Expressing mathematical ideas 

in the form of pictures 

59,55 31,9 

3 Writing text Demonstrating and explaining 

everyday events into 

mathematical models and 

mathematical language 

72,1 61,1 

Total 70,8 52,75 

In describing students' communication skills in the Association based on gender, the analysis 

of the results of students' answers is guided by indicators of students' skills of mathematical 

communication based on gender differences, as follows: 

1. Expressing everyday events into mathematical concepts and mathematical symbols 

Based on the Aspects table on mathematical expressions, female students are higher than male 

students. The percentage of the average value is 65.25%. The communication ability of male students 

is in the medium category because it lies in the range of 65.00 P < 80.00. Meanwhile, the average 

percentage of female students is 80.75%. The communication ability of female students is in the high 

category because it lies in the range of 80.00 P < 90.00 with a difference in the percentage of male 

and female students of 15.5%. Subjects for male students and female students were taken on questions 

number 1 and number 3 for examples of student answers. The problems are: (1) If A = {x | 5 x 9, x 

natural numbers} and B = {x | 7 x < 13, x whole number}, then A ∪ B is? Express it in mathematical 

symbols and give the reason! Problem number 2 S = {x |x natural numbers less than 12} B = {even 

numbers less than 12}. Then the complement of the set B? Express in mathematical symbols, solve 

and give reasons! Below is a sample image of the students' answers. 
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Figure 1. The answer of female students for question number 1 

 

 

Figure 2. Answers of male students for question number 1 

 

Figure 1 shows the results of the answers that female students can determine concepts and 

express mathematical symbols, write each member of the set correctly and the use of symbols or rules 

in writing in the set is complete, reading comprehension of what is meant in the problem is good. 

However, it has not stated the reason for the answer. While Figure 2, the male students' answers show 

that they are less able to determine concepts and express mathematical symbols. The rules in writing 

or declaring a set by registering the members are not written down. So that male students do not 

make or declare a set correctly. This shows that male students are lower in expressing concepts by 

stating events in a mathematical model when compared to female students.  

 
Figure 3. Answers of female students for question number 3   

 

   
Figure 4. Answers of male students for question number 3 

 
From Figure 3, it can be seen that the results of female students' answers have been able to 

determine concepts and express mathematical symbols, have a good understanding of what is meant 

by the problem, can state the reasons for the answers they are working on even though they are not 

perfect and need to be improved. While Figure 4 shows that male students are less able to express 

mathematical symbols, the answer still uses the word "complement" or has not changed the 
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complementary sentence to its mathematical symbol. The answer is correct. Still, it has not been able 

to make an excuse for the answer. This shows that male students are lower in expression indicators 

or concepts by stating problems in symbols or mathematical models than female students. This is in 

line with research [24], which states that female students are higher in indicators in expression to 

express mathematical concepts with mathematical symbols than male students. It is also different 

from the Ekasari 2017research in [26], which states that male students are more capable than female 

students of expressing mathematical ideas orally. This difference could be due to other factors, such 

as interests, talents, and learning styles of students, both female and male students. 

2. Expressing mathematical ideas in the form of pictures 

For the drawing aspect, female students are higher when compared to the average results. It 

can be seen that the average result of the drawing aspect is 31.5% male students and belongs to the 

very low category, with the percentage category of P < 55.00. And 59.55% obtained the average 

percentage of women who belong to the low category. The difference between male and female 

students is 27.65%. The subjects selected were female and male students in questions number 2 and 

5, for examples of student answers. (2) It is known that P = {2, 3, 5, 7, 10, 12} and Q = {1, 3, 5, 7, 

9} determine the result P – Q, explain and draw it in the form of a Venn diagram! (5) Of the 40 

participants in the competition, 23 participants in the poetry reading competition, 12 participants in 

the poetry reading competition, and writing short stories. Determine the number of participants who 

participate in the short story writing competition, and explain and state the problem in the form of a 

picture! Below are the results of the students' answers. 

 
Figure 5. Answers of female students for question number 2 

 

 
Figure 6. Answers of female students for question number 2 

 

From Figure 5, it can be seen that the results of female students' answers have been able to 

make mathematical ideas into image form in the form of Venn diagrams whose results have been 

shaded and the shape of the Venn diagram is quite good, understanding in terms of what is meant by 

the question is good, and able to provide explanations through pictures. About the difference in the 

two sets even though the sentences or writings made need to be corrected again. And for male 

students' answers, they have been able to make ideas into pictures, but they are not perfect because 

the requests from the questions have not been clearly illustrated, which results are the difference 

between the two sets on the Venn diagram. And pictures or Venn diagrams do not fully fulfil, because 

the provisions in making Venn diagrams are not perfect; namely, the writing for the universe set does 
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not yet exist, the Venn diagram is made untidy, each member of the set has not been marked with a 

dot, and an explanation for the answer to the question is still lacking. Perfect, and it has not shown 

the difference between the two sets. 

 
Figure 7. Answers of female students for question number 5 

 

 
Figure 8. Answers of female students for question number 5 

 

Figure 7 shows the results of female students' answers. Female students can express 

mathematical ideas in Venn diagrams or pictures or are already perfect in drawing Venn diagrams; 

understanding what is meant in the problem is good. While Figure 8 is the answer of male students, 

showing that they have been able to express mathematical ideas in pictures or Venn diagrams, but 

not perfect, because they are not careful in making Venn diagrams. A rectangle depicts a set of 

universes. The upper left is given the symbol S. This shows that female students are good enough to 

express mathematical ideas in pictures than male students, who cannot express mathematical concepts 

in diagrams or diagrams. Picture. This is in line with research conducted [17], which showed that 

female students were more expressive than male students. The same result is also stated by [24], 

wherein the aspect of drawing, female students have higher average results when compared to male 

students. 

3. Demonstrating and explaining everyday events into mathematical models and mathematical 

language 

For writing aspects, female students are higher than male students. The average score 

percentage of female students is in the medium category 72.1%, so the average female communication 

ability is in the medium category because it is located in the middle category. In the percentage range 

of 65.00 P < 80.00. And 61.1% of male students are included in the low category because they are in 

the range of 55.00 P < 65.00, with the difference in the average percentage of female students and 

male students being 11%. Subjects were selected by female and male students in questions 4 and 5 

for student answers. Question number 4 is class VII-B, with 31 students participating in the 

competition. There were 15 participants in the Mathematics competition, 13 participants in the 

Science competition, and 7 participants who did not participate. Determine the number of 

participants taking part in both math and science competitions! Question number 5 is that there are 
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40 participants in the competition. Reading poetry was followed by 23 participants; 12 participants 

took part in the two competitions. Determine the number of participants who participate in the short 

story writing competition! Explain and make a Venn diagram. Below is a picture of the students' 

answers.  

 
Figure 9. Answers of female students for question number 4 

 

 
Figure 10. Answers of female students for question number 4 

 

From Figure 9, it can be seen that the answers of female students have been able to answer the 

questions well and completely. The mathematical model is neat and complete, understands what is 

meant in the question is good, the language and conclusions used are correct. Still, the location of 

writing the conclusions needs to be done. Repaired again, namely, the conclusion is written at the 

bottom of the calculation of students' final results. In Figure 10, the male students' answers, it looks 

like the male students are still confused. There is still a shortage to write down what is known from 

the problem in writing, namely the "equals" sign. The student does not write symbols and 

mathematical models completely, and the solutions to the questions are not ordered and systematic, 

even though the answers he gets are correct. 

 
Figure 11. Answers of female students for question number 5 
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Figure 12. Answers of female students for question number 5 

 

In figure 11, female students have been able to express everyday events in language and 

mathematical models, understand what is meant by the question is good, the answers given are 

ordered and systematic. The use of mathematical symbols is correct and the language used is also 

good, and the conclusions from the results of the answers are correct. Figure 12 is the answer of male 

students. Male students are less able to express everyday events or events in the form of language and 

mathematical models, do not make conclusions from the results they have obtained, work on 

problems that are not systematic and sequential so that there are still some steps left behind, which 

should be written down so that there are questions that arise when seeing the results of the completion 

of the male student. However, the answer to the question in question has been done for the final 

result, and the answer is correct. 

The overall result, the mathematical communication ability of female students from the three 

indicators given is higher than that of male students. The highest difference is seen in the second 

indicator, which expresses mathematical ideas in pictures among the three indicators. On the other 

hand, the drawing aspect is an aspect of concern among the three aspects of communication skills 

given. In this aspect, the average percentage of female students and male students obtained an average 

of 45.72%, where the range of values is in the very low category with a percentage range of P < 55.00. 

For the aspect of a mathematical expression, the average percentage of female and male students was 

73%. In the writing aspect was 66.6%, the average was in the range of 65.00 P < 80.00 and included 

in the category currently. The total average obtained by female students is 70.8%, while the total 

average for males is 52.75%, with 18.05%. These results are the same as the results of research [25], 

which states that female students' mathematical communication skills are higher than male students. 

The mathematical communication ability of students from the three indicators used is higher than 

that of male students. It is also different from the research conducted [27], which states that in the 

writing aspect, the ability of male students is higher than that of female students. For drawing and 

expression, female students are higher than male students. Likewise, Ekasari's research (2017) in [26] 

states that male students are more capable of expressing mathematical ideas orally than female 

students. For aspects of expressing in visual and written forms, female students are more capable than 

male students. These differences occur because each individual's talents, requests, abilities of each 

individual are different from one another. According to research [28], it is stated that for students 

with high abilities, the information conveyed is complete in writing, while students with low abilities 

in writing information on questions are incomplete. Likewise, students with high abilities are fluent 

in communicating, while students with low abilities are less fluent in communicating. Apart from that, 

the researchers found at Madrasah Al Muhajirin Tapung class VII for the 2021/2022 school year, 

female students' communication skills from the three aspects given to the indicators of students' skills 

mathematical communication were superior to female students. 
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CONCLUSIONS AND SUGGESTIONS 
Based on the results of the research described, it can be seen that the answers of male students 

in answering questions tend to be shorter as if they want to finish quickly and collect them. So that it 

can be concluded, the mathematical communication ability of female students in the class VII set 

material at Madrasah Al Muhajirin Tapung is higher than that of male students. The average 

percentage of each indicator of communication skills is proven, which is higher for female students 

than male students. The difference is quite high for each indicator, namely the first indicator with a 

difference of 15.5%, the second indicator with a difference of 27.65%, and the third indicator with 

11%. Among the three indicators, it can be seen that the second indicator has the highest difference 

among the other indicators. The average gain on indicator two is also low compared to the other two 

indicators. If we look at the average of each aspect, then for the first aspect, namely the mathematical 

expression, the average percentage of male and female students is 73%, including the medium 

category. For the second aspect, namely drawing, the average male and female students were 45.72%, 

including the very low category. For the third aspect, namely writing, the percentage of male and 

female students was 66.6%, including the medium category. From these results, it can be stated that 

for grade VII students at Mts Al Muhajirin Tapung, Academic Year 2021 - 2022, male students cannot 

express mathematics by stating mathematical concepts or symbols. Less able to draw by expressing 

mathematical ideas in the form of pictures, and less able to write by showing and explaining everyday 

events into mathematical models or mathematical language than female students, and obtained the 

average of the three indicators of mathematical communication skills given there are 70.8% for female 

students and 50.75% for male students. With a fairly high difference in value, namely 20.75%. With 

a very low category for male students and a moderate category for female students. 
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