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Abstract
This research aimed to describe mathematical communication skills viewed from self-efficacy on seventh-grade
students of Junior High School Student Kroya, Cilacap, Central of Java, Indonesia. This descriptive qualitative
research used the Miles and Huberman model, which included data reduction, data display, and conclusion. This
research subjects were the students from 7th grade who take using a purposive sampling technique. In this research,
the student's categorized low self-efficacy, fair self-efficacy, and high self-efficacy. Two respondents were chosen
from each category to be the subjects of an interview. The data were collected using questionnaires, tests,
interviews, and documentation. The data validation test used technique triangulation. The results of this research
included subjects with low self-efficacy who could only understand and finish the questions. Furthermore, subjects
with fair self-efficacy understood the problems, wrote down the known information, made systematic finishing
steps, and spent the questions. Also, subjects with high self-efficacy were able to understand questions, write down
the known data, analyze the problems into the formula, make systematic finishing steps, finish questions, and make
a conclusion.
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INTRODUCTION
One of the progress of a nation is determined by the level of education of its citizens. Education
is a measure of a nation's progress and a necessary means of improving human resources
quality. "Education is a deliberate and purposeful effort or activity in which various factors are
involved which are interrelated with one another, thus forming a system that affects each other"
(Murip Yahya, 2009). One of the main subjects in the Mathematics academic unit. Mathematics
is a branch of science that is the basis of many other disciplines and technology that play a
critical role in human life. The relevance of improving the mathematical communication
capabilities of students is one of the essential problems of studying mathematics today. The
ability to interact mathematically is one of the abilities needed to fulfill the demands of the
quality of human capital in the age of globalization (NCTM, 2000). According to NCTM, the
object of studying mathematics is to learn to talk (mathematical communication). Mathematical
communication plays a vital role in fostering concepts and fostering the link between abstract
ideas and language and mathematical symbols. Yamin (Astuti & Leonard, 2012) said that
communication between students and teachers delivers messages (material) lessons. In it, a
reciprocal relationship (communicative) occurs.
Mathematical Communication has an important function for students in formulating
mathematical principles and techniques, student investment in solving mathematical discovery
and inquiry, and means for students to interact to acquire knowledge, exchange ideas and
discoveries (Saragih and Rahmiyana, 2013). Within said that when student discussions are
conducted, communication skills are important, where students are required to be able to say,
clarify, explain, listen, inquire and cooperate in order to lead students to a deep understanding
of mathematics (Saragih and Rahmiyana, 2013).
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Other skills students require to sustain their education, in addition to mathematical
communication skills, are self-efficacy (self-efficacy). Santrock (2007) notes that the
confidence in one's capacity to master a condition and achieve the desired effect is self-efficacy.
Study findings from Hendriana and Kadarisma (2019) suggest that self-efficacy has a positive
effect on mathematical communication capacity, which means that the greater the self-efficacy
of the student, the greater the ability to communicate mathematically.
According to the research findings, the value of self-efficacy in developing mathematical
communication skills in learning (Papa, in Andrianingsih et al., 2018) states that students who
have high self-efficacy in the academic field will produce positive things in learning activities
and their surroundings. Students with high self-efficacy will believe that tasks, like challenges,
are not threats. So they will minimize distraction, implement effective strategies, find-learning
partners, do not easily give up, and can even overcome the failures they face (Schunk and
Meece, 2005). In contrast to students with low self-efficacy, they believe that they will not carry
out the task even before the assignment is given (Pajares, 2005). As a result, they will carry out
learning with doubt and fear.
The importance of mathematical communication skills and self-efficacy, it is necessary to do
research. Because teachers need to know about the description of mathematical communication
skills in terms of student self-efficacy in learning activities, in this study, students' mathematical
communication skills were measured through written tests.
Communication is a significant ability students have in learning mathematics. Both elementary
and middle school students are required to have good communication skills, according to
Kadarisma (Hendriana et al., 2019). Mathematical Communication is capital in solving,
exploring, and investigating mathematics. According to Baroody, it is a means of social
activities to exchange ideas and opinions and sharpen ideas in convincing others (Hendriana et
al., 2019). Mathematical communication skills cover two things: students' ability to use
mathematics as a medium and a tool for communication (mathematical language) and the ability
to communicate mathematics that has been given to students. According to Susanti et al. (2018),
mathematical communication consists of oral and written communication. Communication is a
routine activity for every interaction between two or more people. In essence, every movement
to transfer ideas or ideas from one party to another, be it between humans, between humans and
their natural surroundings or vice versa, there will be a communication process," said Musfiqon
(Astuti & Leonard, 2012)
Mathematical communication skills can take place when students (1) articulate and visually
explain mathematical ideas by voice, writing, demonstrations; (2) understand, perceive and
assess the ideas presented in the text, orally or in a visual form; (3) create, examine and relate
various representations of ideas and their relationships, according to Sahat (Nurmantoro, 2017).
The measures of mathematical communication skills used in this research are as follows, based
on the explanation above concerning mathematical communication.
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Tabel 1. Indicators of Mathematical Communication Ability
No.
1.

Indikator
Explanation
Can express mathematical ideas Students who can understand the questions and can
mention the information that is known in the questions
in writing

2.

Can change the form of the Students who can analyze questions into formulas, can
description into a mathematical make systematic completion steps, and be able to solve
problems
model

3.

Can provide complete and clear Students can conclude the results of the answers
conclusions

One of the most influential facets of self-knowledge or self-knowledge in real life is selfefficacy. Self-efficacy affects people in determining the actions to be taken to achieve an
objective, including estimating the different events to be faced (Ghufron, 2012). The selfefficacy of a person is different from one area to another. Therefore, according to Zimmerman,
the greater the self-efficacy of one, the greater the effort, persistence and flexibility (Muklis &
Sanhadi, 2016). In the meantime, Baron and Byrne (Ghufron, 2012) describe self-efficacy as
an assessment of the ability or competence of someone to perform a task, achieve goals, and
overcome barriers. Bandura (Ghufron, 2012) notes that self-efficacy is influenced by four key
sources: superiority experience, vicarious experience, verbal persuasion, and physiological
status. Bandura (Ghufron, 2012) notes that each person's self-efficacy varies on the basis of
three dimensions, namely magnitude (level of difficulty), generality (broadness), and power
(Strength of Confidence). The measures of self-efficacy used in this research are as follows,
based on the explanation above of the definition of self-efficacy.
Table 2. Indicators of Research Self-Efficacy

Dimensions

Indicators

1. Magnitude (Degree of Difficulty)

2. Belief in one's abilities
3. Belief in the ability to face challenges
4. Strength (Difficulty Level of Individual Beliefs)5. Enduring and resilient in doing math problems
6. Persistence in facing math assignments
7. Generality (Broad Field of Behavior)
8. Readiness to face situations

RESEARCH METHODS
This analysis was performed by students of Kroya Junior High School Student, Cilacap, Central
Java, Indonesia. This thesis uses descriptive qualitative analysis, which included data reduction,
data show, and conclusion, using the Miles and Huberman model. In the same semester of the
2019/2020 academic year, which consists of 31 students, these study subjects were students
from 7th-grade students. This analysis is a qualitative analytical study documenting the
communication abilities of students in terms of self-efficacy. Techniques for data collection
were carried out using questionnaires for self-efficacy, mathematical communication abilities
assessments, and interviews. Data elimination, data interpretation, and conclusion drawing
were the data analysis methods used. The sampling process of this analysis was purposeful
sampling, namely sampling with particular considerations (Sugiyono, 2015).Data elimination,
data interpretation, and conclusion drawing were the data analysis methods used. The sampling
process of this analysis was purposeful sampling, namely sampling with particular
considerations (Sugiyono, 2015).
In the first step, class 7th grade students filled out a self-efficacy questionnaire with 20 statement
items. The questionnaire results were used to determine student self-efficacy categories, namely
high, medium, and low. After grouping the self-efficacy categories, the next step for class 7th
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grade students was given questions to test students' mathematical communication skills on
triangles and squares containing three description questions. After that, two children were
selected from each category to be the subject of an interview regarding the students'
communication ability test questions that had been worked on. The following table will present
the self-efficacy categorization table that the researcher uses (Azwar, 1999).
Table 3 Categories of Self-efficacy
Interval

X + (1 × SD) < Skor
X – (1 × SD) < Skor < X + (1 × SD)
Skor < X – (1 × SD)

Category
High Self-efficacy
Medium Self-efficacy
Low Self-efficacy R

RESULTS AND DISCUSSION
Based on the self-efficacy questionnaire, students are grouped according to the criteria for
grouping the psychological scale, according to Azwar (1999). The data obtained from the
collection of students' self-efficacy are presented in Table 4.
Table 4. Grouping of Self-Efficacy Categories
Self-efficacy
Sample
High
12
Medium
6
Low
13
Total
31
The following is a study of mathematical ability in terms of student self-efficacy based on
metrics and behaviors, based on the data research that has been performed. We will first address
the mathematical communication abilities of students focused on poor self-efficacy. Second,
the mathematical communication skills of the students are based on medium self-efficacy, and
third, the mathematical communication skills of the students are based on high self-efficacy.
Mathematical Communication Ability at Low Self-efficacy
RSR-1 and RSR-2 were the subjects of study for mathematical communication ability with poor
self-efficacy. The analysis results that have been carried out from the effects of tests of
mathematical communication skills and the consequences of interviews, in general, have not
been able to meet all indicators of mathematical communication skills.
In the first indicator of mathematical communication skills, Expressing mathematical ideas in
writing means (1) students can grasp the questions in the first mathematical communication
skills indicator, and (2) students can mention the details known in the questions. Subjects with
poor self-efficacy knew the issues, but in the questions they did not say the term known.
To be able to modify the shape of the definition into a mathematical model in the second
mathematical communication skills predictor implies (1) that students can analyze questions
into formulas, (2) that students can take formal completion steps, and (3) that students can solve
problems. Subjects with low self-efficacy have not analyzed questions into formulas and make
systematic settlement steps, but subjects can solve problems.
The third indicator of mathematical communication skills can provide complete, clear, and not
confusing discussion, meaning that students can conclude the answers' results. In this indicator,
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subjects with low self-efficacy have not provided conclusions at the end of the answers to the
questions that have been worked on.
Based on the discussion above, students' mathematical communication skills with low selfefficacy only focus on being able to do it so that the subject can only understand the questions
and solve the problems. Subjects with low self-efficacy do not perceive the task as a challenge,
so they do not try to achieve the goal well.
Mathematical Communication Ability at Medium Self-efficacy
Research subjects for mathematical communication skills with Medium self-efficacy are RSS1 and RSS-2. The results of the analysis that have been carried out from the effects of tests of
mathematical communication skills and the consequences of interviews, in general, can meet
the first indicator of mathematical communication skills.
In the first indicator of mathematical communication skills, expressing mathematical ideas in
writing means (1) Students can understand the questions, and (2) Students can mention the
information that is known in the questions. Subjects with Medium self-efficacy can understand
the problems well to write down the story known in the questions to make it easier for the issue
to solve the questions. Subjects with Medium self-efficacy can be said to be able to express
mathematical ideas in writing.
In the second indicator of mathematical communication skills, being able to change the form
of the description into a mathematical model means (1) Students can analyze questions into
formulas, (2) Students can make systematic completion steps, and (3) Students can solve
problems. Subjects with Medium self-efficacy have not been able to analyze questions into
formulas but have made systematic settlement steps and can solve the questions correctly.
The third indicator of mathematical communication skills can provide complete, clear, and not
confusing discussion, meaning that students can conclude the answers' results. Subjects with
Medium self-efficacy have not been able to provide conclusions at the end of the answers to
the previously worked questions.
Based on the discussion above, students' mathematical communication skills with Medium selfefficacy can understand the questions well, write down the information known in the questions,
and solve problems with systematic solving steps. Subjects with Medium self-efficacy have the
confidence to complete the assigned task so that the issue can prepare all efforts to achieve these
goals.
Mathematical Communication Ability at High Self-efficacy
The research subjects for mathematical communication skills with high self-efficacy were RST1 and RST-2. The results of the analysis that have been carried out from the effects of tests of
mathematical communication skills and the consequences of interviews, in general, can meet
all indicators of students' mathematical communication skills.
In the first indicator of mathematical communication skills, expressing mathematical ideas in
writing means (1) Students can understand the questions, and (2) Students can mention the
information that is known in the questions. Subjects with high self-efficacy can understand the
problems well to write down the story that is known in the questions to make it easier for the
subject to solve the questions. Subjects with high self-efficacy can be said to be able to express
mathematical ideas in writing.
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In the second indicator of mathematical communication skills, being able to change the form
of the description into a mathematical model means (1) Students can analyze questions into
formulas, (2) Students can make systematic completion steps, and (3) Students can solve
problems. Subjects with high self-efficacy can analyze questions into procedures, make
systematic completion steps, and solve problems. Subjects with high self-efficacy can be said
to change the form of description into a mathematical model.
The third indicator of mathematical communication skills can provide complete, clear, and not
confusing discussion, meaning that students can conclude the answers' results. In this indicator,
subjects with high self-efficacy can provide conclusions at the end of the answers to the
questions that have been worked on so that the subject can be said to provide complete, clear,
and not confusing arguments.
Based on the discussion above, students' mathematical communication skills with Medium selfefficacy can understand the questions well, write down information known in the questions,
analyze questions into formulas, solve problems, and provide conclusions at the end of the
answers. Subjects with high self-efficacy can recognize themselves, perceive tasks as
challenges so that functions are not only to be done but also show great effort to achieve these
goals.
CONCLUSION
Based on the discussion of the results of the research description of mathematical
communication skills in terms of self-efficacy of grade VII students of SMP Negeri 01 Kroya,
the following conclusions are obtained: (1) Subjects with low self-efficacy are only able to
understand questions and solve problems, this shows that students not yet able to communicate
the results of their work (2) Subjects with Medium self-efficacy can understand questions, write
down general information, make systematic completion steps, and solve problems, this shows
that students are sufficiently able to communicate the results of their work. (3) Subjects with
high self-efficacy can understand questions to write down general information, analyze
questions into formulas, make systematic settlement steps, solve problems, and draw
conclusions. Students can communicate detailed work results.
Subjects with low self-efficacy do not perceive the task as a challenge so that the issue does not
try to achieve the goal well. It can be seen that the subject is only able to understand the problem
and solve the problem. Subjects with Medium self-efficacy have the confidence to complete
the assigned task so that the issue can prepare all efforts to achieve this goal, and it can be seen
that the subject can understand questions, write down general information, make systematic
settlement steps, and solve problems. Subjects with high self-efficacy can recognize
themselves, consider the task as a challenge. The study is not only done but shows excellent
effort so that the subject can achieve this goal. It can be seen to understand questions, write
down general information, analyze questions inward formulas, make systematic settlement
steps, solve problems, and make conclusions on the results.
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