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Students’ difficulty in communicating a problem into a mathematical model is one of
the important things that must be corrected. This research was carried out based on the
results of a preliminary study which showed that students’ mathematical
communication skills in statistics material were stull low. This study aims to determine
students’ difficulties in solving application problems. The research method used in this
research is qualitative. This research was conducted in an elementary school in West
Bandung Regency with 32 V class students as subjects. The instruments used in this
study were a descprition test consisting of four questions and interviews. The
indicators of mathematical communication used are : (1) Expressing everyday events
in symbols or mathematical language, (2) Explain ideas, situations, and mathematical
relations with real objects, pictures, graphs, and algebra, (3) Expressing images in the
form of ordinary language, (4) Read with comprehension a written mathematical
presentation The results of the study show that students still have difficulty
communicating the given application problems, especially in making diagrams.
Students feel confused in communicating from ordinary forms into diagrammatic
forms. Students are confused in determining the value and frequency in the form of a
diagram. students also have difficulty reading diagrams and changing the results of the
diagrams into ordinary language.
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INTRODUCTION

Mathematical communication is one of the students' abilities to express ideas in converting
them into mathematical models both orally and in writing (Yanti & Novitasari, 2021;Nazihah
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& Rahadi, 2018;Hakiki & Sundayana, 2022;Arina & Nuraeni, 2022). Purwandari, Astuti, &
Yuliani (2018) which reveals that mathematical communication is referred to as a dialogue or
relationship that occurs in the classroom environment, where the event is a transfer of
messages and the message that will be carried contains the material being studied. Through
communication, ideas and ideas will become objects of reflection that can be corrected,
discussed and changed (Arina & Nuraeni, 2022). When students are challenged to
communicate the results of their thoughts to their friends orally and in writing using the
appropriate mathematical language (Purnamasari & Afriansyah, 2021).

Communication in learning mathematics can help teachers understand students' abilities,
because teachers can see information, attitudes, and a person's behavior to be interpreted
regarding understanding of the material provided. Without communication in the process of
learning mathematics knowledge about data and facts in carrying out processes and
applications will be small (Dzarian, Salam, & Anggo, 2021). In addition to learning,
communication is also important to use in everyday life, because with communication you
can see the reactions and information provided (Dewi & Nuraeni, 2022).

In addition to the opinions previously described by Greenes and Schulman (Arina & Nuraeni,
2022) revealed that there is importance of having mathematical communication skills,
namely: (1) Having the main strength in formulating concepts and strategies for solving
mathematics, (2) Is the key to students' success in exploring and investigating mathematics,
(3) having a way to communicate with friends in obtaining ideas, ideas, information, and
interpreting and correcting the beliefs of others.

However, based on the results of an interview with a mathematics teacher in West Bandung
Regency, it was found that students' mathematical communication abilities were still in the
low category. This is also proven in several studies which state that students’ mathematical
communication abilities, especially in everyday application problems, are still relatively low
(Kurnia, R. N., Setiawani & Kristiana, 2015;Khairunisa & Basuki, 2021)(Ariawan & Nufus,
2017;Syah & Sofyan, 2021;Ismayanti & Sofyan, 2021;Nurlaila, Sariningsih, & Maya, 2018).
This is unfortunate because mathematical communication skills are needed in learning
mathematics, especially in application questions. In mathematical problems there are many
symbols and mathematical models which are the goals of learning mathematics (Godino et al.,
2021;Davydov, 2020).

In the learning process definitely requires communication both orally and in writing. Oral
mathematical communication is conveying ideas in the form of two-way speech (Nofrianto,
Maryuni, & Amri., 2017). Students can be said to have carried out oral mathematical
communication if they have talked about mathematical content. Written mathematical
communication is the process of conveying ideas in written form from mathematical content
(Tanjung & Nababan, 2019;Pansa, Caswita, & Suharsono, 2017;Alfiana & Dewi, 2021).
Students can be said to have carried out written mathematical communication if they have
presented mathematical ideas and ideas in writing (Harianto, 2017).

In the learning process the criteria for students do not fully have high abilities, there are
students who have low and medium abilities (Diningrum, Azhar, & Faradillah, 2018). The
low ability of students is based on several factors, both external factors and internal factors
(Kurnia, R. N., Setiawani & Kristiana, 2015). The internal factors in question are mental,
communication, expressing opinions, and self-confidence (Dzarian, Salam, & Anggo, 2021).
Many of the students who have high abilities but are not confident in expressing the results
they have obtained, so that the ability of these students is not visible (Tanjung & Nababan,
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2019). This lack of self-confidence causes the work on solving questions during the exam to
be unsatisfactory (Agustina, Bahri, & Bakar, 2019).

In addition, the low ability of students' mathematical communication is based on the low
ability of students' mathematical understanding (Sugandi & Benard, 2018). The ability to
understand mathematics is one of the factors in the low ability of students' mathematical
communication, because the ability to understand mathematics is a basic ability that must be
possessed by students to master other abilities (Roswahyuliani, Rosyana, Setiawan, &
Kadarisma, 2022). A student can be said to have the ability to understand mathematics if the
student can: (1) explain mathematical concepts and facts; (2) can easily make connections and
relationships regarding these concepts and facts; (3) associating existing relationships into
something based on their knowledge, and (4) identifying principles to get the job done well
(Nurzaman, Fitriani, Kadarisma, & Setiawan, 2022).

According to Ruseffendi (Suherman, 2020) There are three kinds of mathematical
understanding concepts, namely changing, giving meaning, and applying. The three kinds of
mathematical understanding concepts prove that students must master mathematical
understanding skills to be able to master mathematical communication skills. At the
conversion stage it is used to convey information using discussion and other forms that
involve giving meaning. In other words, the concept of change is an indicator and meaning of
mathematical communication skills. Students are asked to communicate existing problems in
a new language.

According to Baroody (Umar, 2012) there are at least two important reasons that make
mathematical communication skills an important focus in learning, namely (1) mathematics as
language which means that mathematics does not only help think but mathematics can be a
tool for determining patterns. (2) mathematics learning as social activity which means that
mathematics as a social activity in learning mathematics, interaction between students and
students, interaction between students and teachers. Communicating mathematics can be said
as changing application questions into mathematical language, symbols, equations, graphs,
and tables to make it easier for students to solve these problems. This is supported by
Sumarmo (Hendriana, Sumarmo, & Rohaeti, 2016) said that mathematical communication
skills are in accordance with the nature of mathematics as an efficient symbol by having
scientific regularity so that it can be understood by everyone anytime and anywhere.
Communication skills can also help produce mathematical models needed to solve problems
in everyday life (Asikin & Junaedi, 2013;Umar, 2012)

Seeing the importance of mathematical communication skills, it is necessary to analyze the
difficulties in students’ mathematical communication abilities. it aims to describe students'
difficulties in mathematical communication skills both orally and in writing. NCTM
(Subiyakto, Rufiana, & Dwi, 2020) states that mathematical communication skills need to be
built so that students can, (1) reflect thoughts and ideas in various situations, (2) model
situations verbally and in writing, (3) develop understanding in various situations, (4) use
reading skills, write, listen, interpret, and evaluate, (5) examine mathematical ideas, (6)
understand the value of rotation and its role in the development of ideas.

Statistics is one of the materials that students need to master in the learning process. If
students have mastered statistics, it will be easy to analyze data contained in everyday life
(Nadiyah, Wijaya, & Hakim, 2019). Based on this explanation, the researcher is interested in
conducting research on the analysis of students' difficulties in students’ mathematical
communication skills in statistics material. The formulation of the problem in this study is
how students' difficulties in mathematical communication skills in statistical material?



Journal of Innovative Mathematics Learning 951
Volume 6, No. 4, December 2023 pp 248-261

METHOD

The focus of this research is to analyze what are the students' difficulties in mathematical
communication skills in statistics material. This research is included in qualitative research.
According to Strauss and Corbin (Arina & Nuraeni, 2022) Qualitative research is a type of
research to discover new things without using statistical or quantification procedures. In other
words, qualitative research is research on the description of a person’s life story, behavior, and
reciprocity.

This research was conducted at Kancah State Elementary School, Parongpong, West Bandung
Regency. The subjects of this study were 32 grade V elementary school students for the 2022-
2023 academic year who were studying statistics material and had low, medium, and high
criteria based on the results of qualifying students' abilities in the previous material..

The instrument used in this study was in the form of essay test sheets which totaled four
questions and interviews with students to see descriptions of how students' difficulties in
solving problems according to indicators of mathematical communication ability. the
indicators used refer to the indicators according to Ramdan (Hendriana et al., 2017). For more
details, see Table 1.

Table 1 Indicator of Mathematical Communication Ability

No Indicator
1. Expressing everyday events in
symbols or mathematical language

2. Explain  ideas, situations, and
mathematical relations with real
objects, pictures, graphs, and algebra

3. Expressing images in the form of
ordinary language

4. Read with comprehension a written
mathematical presentation

The data analysis technique used in this study is in accordance with the presentation of Miles
and Huberman (Sugiyono, 2010) which explains the activities in data analysis. Can be seen in
Figure 1.

[ Data Collection ] > [ Data Presentation ]

A

[ Data reduction ]4—»[ Conclusion ]

1

Figure 1 Illustration of Data Analysis Techniques
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Data collection techniques were carried out to determine students' mathematical
communication abilities in solving problems based on indicators of mathematical
communication abilities in statistical material as follows:

Total Es

= [}
P = TotalTs + TotalTp ~ 100%

Information :
P = Presentation of errors obtained by students
Zs = the number of students who have difficulty answering questions

Ib = the number of students who have no difficulty answering the questions

To find out the criteria for the percentage of students' mathematical communication skills, the
researchers used the criteria according to Anderson and Krathwohl (Roswahyuliani, Rosyana,
Setiawan, & Kadarisma, 2022) as follows:

Table 2 Criteria for Students' Mathematical Communication Ability

Skor Criteria
0=P <20 Very Low
20=P <40 Low
40 =P < 60 Medium
60 =P < 80 High

80 =P =< 100 Very High

Information:

P = Student grade results
RESULTS AND DISCUSSION
Results

The researcher conducted an analysis of students' abilities by giving test questions for
mathematical communication skills in statistics material for elementary schools to 32 fifth
grade students as a grouping of students' communication abilities according to the criteria that
had been prepared. The results obtained showed that students were divided into five
categories, namely: 1) Very High; 2) Height; 3) Moderate; 4) Low; 5) Very Low.

Furthermore, the results of the mathematical communication ability test are used as a
reference for researchers to find out how students’ mathematical communication skills are in
statistical material. After being given a test according to the indicators, several students were
randomly asked questions about the difficulty in working on the problem. The following is
the result of grouping mathematical communication abilities in terms of the final scores
obtained by students.

Table 3. Final Score of Mathematical Communication Test

No Scor Test The number of
students

1 Very Low 2

2 Low 12

3 Medium 10

4 High 5

5 Very High %)
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In Table 3. it is shown that most students have mathematical communication abilities in the
low and medium categories. This shows that students' mathematical communication skills are

still weak.

Table 4. Results of Students' Mathematical Communication Ability According to Indicators

Indicator of
Mathematical
Communication
Ability

No

Question Indicator

Group Amount

1 Stating everyday events
into symbols or
mathematical language

2 Explain
situations,
mathematical
relationships with real
objects, pictures, graphs,
and algebra

3 Expressing images in
the form of ordinary
language

ideas,
and

4  Read with
understanding a written
mathematical
presentation

Given a story problem
regarding data
distribution, then
students are asked to
shape it into a
mathematical model and
solve it

Given a problem
regarding student exam
data, then students are
asked to describe the
graph of the data.

Given a graph regarding
student scores, students
are asked to answer some
of the questions listed
Given graphs and stories
about selling fruit, then
students are asked to
make a mathematical
model and solve it

5 10 10 7 - 32

Based on Table 4. above, it can be seen that most students get very low criteria because of the
answers they produce. That is, students are still low in mathematical communication skills,
especially when given picture/graphic problems and have to be converted into ordinary

language.
Table 5. Student Interview Results
No Question Student Answers
1 What difficulties did you S.1:1forgotthe formula he used

experience when working on S.2:1don't know the symbols
question number 1? S.3: I can't understand the problem
In making  graphs, what S.1: 1 can't tell which is in the margin and which
difficulties do you do? is written in the underline
S.2 : I was confused when | read the question
S.3: I find it difficult to determine the height of
the diagram
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3 Which question number do you S.1: Question number 3, because 1 only
think is easy? determined the numbers from the pictures
which were correct, but when | changed the
numbers to pictures | got confused about
saving them
S.2 : Question number 3, the problem is | just
have to fill in the numbers in the picture
S.3: question number 2, because | understand
how to make graphs and | like to draw graphs
4 Why do you have trouble doing S.1: The problem is | can't change it into
question number 4? mathematical symbols
S.2 : I misread the graph
S.3 : I 'am confused to understand the problem
5 How do you do question number S.1: I first looked at the height of the diagram
3? and then filled it in
S.2 : | first wrote down how many children are
born per year and then filled in the questions
S.3 : | put a mark first on each diagram to answer
the questions

Based on Table 5. above, it is conveyed that some students have difficulty reading diagrams
to be communicated using ordinary language. Student answers in Table 5. were carried out to
several different people seen from the answers given. Following are the results of student
answers on indicator number 1.

| Dik » Auelah keselhan = V200

LeMatGya = \2 %
Solak = ¥ %

D = Sel@in Sevongea = salek 2

v 5
oangt

e g
t% %

—_— .
% ¢ selan

Figure 1. The Result of Students Answers Indicator Number 1

In indicator number 1, most students experience the same error, namely students cannot make
changes from the mathematical model into the usual form and the usual form into the
mathematical model. Students feel that if indeed the form of a mathematical model is done
using a mathematical model and if the form is normal then use an ordinary model. Many
students do not really understand the completion of the operation.

Figure 2 The Result of Students Answers Indicator Number 2
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Based on the student's answer to number 2 with the 2nd indicator. The student's difficulty in
solving it is when changing ordinary problems into graphical form. Students find it difficult to
determine which is on the X line and Y line, so that when applying the data obtained it
becomes inaccurate. Even though students' understanding of how to change ordinary
problems into graphical form can already be done.
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Figure 3 The Result of Students Answers Indicator Number 3

Student answers in Figure 3 show that students still have difficulty solving problems in the
form of mathematical models both in the form of symbols and graphics. When given a
problem with known data in the form of graphs and mathematical models, students feel a little
confused about understanding it in its usual form so that it is easier to solve using the
concepts and formulas they have learned. However, most students find it difficult to
understand graphical forms or mathematical models because their communication skills are
still low.

[1 (&w\a\r )ﬂoe\ ’il"“ sk ! can
Aw,rum kwjkwvﬂ 2 ik rde-cta,
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Figure 4 The Result of Students Answers Indicator Number 4

In the last number problem according to Figure 4, it was found that students were confused in
solving ordinary questions in the language of mathematics. When given a problem the
question must solve regarding the media, mean and mode of known data. Students are
confused about how to solve it, because students can only solve it if given questions and
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formulas directly. When given ordinary language, these students are confused about solving
the mathematical model, and some students are even confused in solving the problem.

Discussions

Based on the results obtained, most students have difficulty communicating the available
problems, the student's difficulty is based on the low ability of students' understanding. If seen
from the students’ answers, it turns out that many students are still wrong in determining
application problems in graphical form. Students are wrong in placing known values and
frequencies in their problems, so that when answering students answer wrongly. This can
prove that students' mathematical communication skills are still low. Students' mathematical
communication skills are still low, especially in drawing graphs if given story problems
(Wijaya & Afrilianto, 2018).

Looking at the first indicator, it was found that quite a number of students got results in
accordance with the predetermined rubric. There were no students who had difficulty in
solving the problem. Students also don't have too much difficulty solving problems on
indicator number 1, so it can be said that students are able to solve problems on indicator
number 1. Students who have difficulty in modeling mathematical forms are based on several
factors, namely students are not familiar with non-routine problems, students are not
understand the concept of material presentation of data/statistics (Putra, Setiawan, Afrilianto,
2020). In the second indicator, most students have not been able to solve problems properly
and correctly. Students are still difficult to determine the diagram of the given story problems.
When adjusted to the results of the interviews, it turned out that students had difficulty
determining the length of the diagram, because there was a mistake in placing known values
and frequencies. Students are confused in drawing diagrams and graphs from the data because
they do not understand the basics of statistical material (Dwanti & Komala, 2023). It is better
to help students understand the material being studied using learning media that can help
students imagine and understand learning concepts quickly and precisely (Akhyar, 2018).

In indicator number three, most students are able to understand and solve the problems given.
Students can easily understand these problems because students only read pictures and
describe them using everyday language. There were 2 students who did not understand the
problem. The mistakes of the two students were in storing numbers and completing the wrong
arithmetic operations, resulting in a low rating. Students can describe the diagrams given in
ordinary language, but students have difficulty communicating ordinary language in the form
of diagrams (Tri, Yenni, & Nopitasari, 2018). In the fourth indicator, almost all students said
they could not understand the problem, because they did not understand story problems
regarding data presentation. Students have not been able to communicate the form of word
problems into the language of mathematics, in other words students have not been able to
model them into the language of mathematics. The student's mistake is based on the learning
process which is only given routine questions, so that when students are given non-routine
questions it will be difficult to model the form of the problem (Mulyani, Indah, & Satria,
2018; Putra, Setiawan, Nurdianti, Retta, Desi, 2018). These problems can be overcome by
providing approaches and learning models that are adapted to the material and conditions of
students so that it makes it easier for students to understand all problems and study statistics
material (Santoso, 2017;Nurul, 2018;Mirdad, 2020).

Based on the results of interviews and student work, it can be concluded that students
experience difficulties in mathematical communication skills because their ability to
understand mathematics is still lacking. In addition, there are factors that underlie students'
difficulties in the learning process, namely classroom environmental factors that are less
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conducive, students who lose focus, and students who are not confident in answering several
questions so that there are several mistakes (Hidayat, Akbar, & Bernard, 2008). The learning
process provided by the teacher is one of the influencing factors, because student
understanding can be better if the technique and use of the models provided are good and can
help students improve their understanding (Zakiah et al., 2019;Mardhiyana & Sejati,
2016;Kandaga, 2017;Nopiyani et al., 2018). So, in the learning process the teacher needs to
apply approaches, techniques, models, and learning media that are appropriate to the material,
student characteristics, and environmental conditions in order to help students' basic abilities
up to higher abilities. (Nurrita, 2019;Sutawidjaja & Afgani, 2015;Kurnia, 2021).

CONCLUSION

Based on the results of the research that has been carried out, it can be concluded that
students' mathematical communication skills in statistics material for the elementary school
level are still relatively low. Most students still have difficulty in modeling into mathematical
forms or in making graphs. Students have difficulty determining the value and frequency of
the increase. The low ability of these students is caused by several factors, namely: 1) the
ability of students' understanding is still low; 2) students have not been able to communicate
math problems either orally or in writing; 3) the learning approaches and methods used by
teachers need to be improved and adapted to the characteristics of students; 4) lack of interest
and self-confidence of students; 5) students' mistakes in the use of mathematical symbols; 6)
students have not been able to write down the information obtained so that it is difficult to
model it.
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