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ABSTRACT

Communication is an important aspect in learning mathematics. In the process of learning mathematical
communication, there is a standard communication process that must be met. The purpose of this study was to
describe mathematical communication ability on direct proportion topic and inverse proportion topic using a
scientific approach and to explain the factors inhibiting mathematical communication ability. The design of
this research was qualitative descriptive research. The instruments used were lesson plans, modules,
worksheets, and documentation. The research results that were obtained included achievement of
mathematical communication process standards such as (1) organizing and consolidating students’
mathematical thinking through communication, (2) communicating students' mathematical thinking
coherently (logically) and clearly to friends, teachers, and others, (3) analyzing and evaluating mathematical
thinking and strategies used by others, and (4) using mathematical language to show mathematical ideas

appropriately in each peer teaching activity.
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1. INTRODUCTION

In the 2013 Curriculum, a scientific approach consisting of
5M (Observing, Asking, Digging Information, Associating,
Communicating) is a learning approach that is necessary or
even compulsory to be applied in all subjects, including
mathematics [2]. Without mathematical communication
ability, students will not be able to convey their
mathematical ideas to others. The development of
communication has also become one of the goals of
mathematics learning and has become one of the
competency standards for graduates in mathematics field.
Through mathematics learning, students are expected to be
able to communicate ideas with symbols, tables, diagrams,
or other media to clarify the situation or problem in
accordance with Permendiknas Number 20 of 2006
concerning Content Standards [14].

Students must learn to communicate using mathematical
language because if students can communicate
mathematical procedures verbally through discourse with
classmates and teachers, even with their family and friends,
and in writing through journals or portfolios, then they have
demonstrated their understanding of concepts that are
studied and discussed in class [8]. The importance of having
mathematical communication ability is also explained by
Clark, Jacobs, Pittman, & Borko mathematical
communication is a way of sharing ideas and clarifying
understanding [4]. Through communication, ideas can be
reflected, improved, discussed, and developed [1]. The
communication process also helps build meaning and
permanent ideas, and the communication process can also
explain many ideas. Asikin & Junaedi argue that

mathematical communication ability has an important role
in mathematics learning because it is (1) means to exploit
mathematical ideas and help students' ability to see the
various relationships of material in mathematics, (2) an
instrument to measure growth in understanding and reflect
mathematical understanding of students, (3) an instrument
for organizing and consolidating students' mathematical
thinking, and (4) an instrument for constructing
mathematical knowledge, developing problem solving,
improving reasoning, fostering self-confidence, and
enhancing social skills [3].

Communication is a way of sharing ideas and clarifying
understanding [9]. Huggins argues that to improve
mathematical conceptual understanding is by expressing
mathematical ideas to others [12]. The ability to express the
idea of mathematical material to others both verbally and in
writing is called mathematical communication ability or
skill. Through communication, ideas can be reflected,
improved, discussed, and developed. Sumarmo reveals
that indicators of mathematical communication are:
(1) Connecting real objects, pictures and diagrams into
mathematical ideas, (2) Explaining ideas, situations and
mathematical relationships verbally in writing with real
objects, graphs, and diagrams, (3) Stating daily events in
mathematical language or symbols, (4) Listening,
discussing, and writing about mathematics, (5) Reading
with understanding of a written mathematical presentation,
(6) Making a conjecture, compiling arguments, formulating
definitions and generalizations [7]. The teaching material in
this research was proportion topic taught in class VIII
semester 1. Thus, the formulation of the problem in this
study is how the student’s mathematical communication
ability is in accordance with the NCTM (The National
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Council of Teachers of Mathematics) 2000 process. The
purpose of this study is to describe student’s mathematical
communication ability on direct proportion and inverse
proportion in science approach learning.

The process and results of student worksheets can be
analyzed based on the standard of mathematical
communication process in NCTM 2000 including are
(1) organizing and consolidating students’ mathematical
thinking through communication, (2) communicating
students' mathematical thinking coherently (logically) and
clearly to friends, teachers, and others, (3) analyzing and
evaluating mathematical thinking and strategies used by
others, and (4) using mathematical language to show
mathematical ideas appropriately [13]. Then the analysis of
student’s mathematical ability according to the process
standard in NCTM 2000 is strengthened by the indicators
put forward by various experts who have researched about
mathematical communication.

2. METHOD

This research was a qualitative descriptive study, which
aimed at describing the communication process standard in
learning mathematics with direct proportion and inverse
material using scientific approach. The researchers prepared
lesson plans and then applied the learning in peer teaching.
The learning design and the application were reviewed and
analyzed. Mathematical communication ability could be
analyzed based on the workmanship of the worksheet
according to the group discussion process, presentation in
front of the class, and solving proportion problems with
group discussions using spoken and written language.

The instruments used in this study were lesson plans,
modules, LKS or worksheets, which were used to record the
important things not recorded on the other instrument, and
documentation of activity pictures during the study as the
evidence that the research was actually implemented. The
indicator used as a guideline for testing mathematical
communication ability was according to NCTM 2000.

3. RESULT AND DISCUSSION

3.1. Organizing and Consolidating Students’
Mathematical Thinking through
Communication

The first standard achievement of the mathematical
communication process was communication of students
within organizing and consolidating through mathematical
thinking, namely by learning cooperative learning with
peers in one group. In this case, it fulfilled the indicators put
forward by Sumarmo, are namely listening, discussing, and
writing about mathematics and indicators in NCTM 2000,
namely the ability to express mathematical ideas through
oral, written and demonstrate and visualize them. In detail
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we can see it from the results of group work in completing
activity 1.
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Figure 1 Discussion Result of Activity Sheet 1.

The result work of one group also showed an indicator that
expressed daily events in mathematical language or
symbols. Based on group discussion, students could
distinguish the types of direct proportion or inverse
proportion accompanied by reasons that supported the
answers. According to Coronata & Angel, communication
is ultimately a tool that encourages interaction with others
to clarify mathematical ideas, to strengthen communication,
ideas to become objects of reflection, precision and
discussion [5]. In addition, by communicating with
arguments, students learn to be clear and convince in the use
of mathematical language, and at the same time, to listen to
the explanation of others, deepen their own understanding
of mathematical ideas.

3.2. Communicating Students' Mathematical
Thinking Coherently (Logically) and Clearly to
Friends, Teachers, and Others

The next was thinking coherently or logically and clearly
for communicate students' mathematical ideas to teachers,
friends, and others by conveying individual thoughts in
group discussions and then presenting them in front of the
class. In this case it fulfilled the indicators put forward by
Sumarmo namely explaining ideas, situations and
mathematical relations, verbally in writing with real objects,
graphs, and diagrams and reading and stating with an
understanding of a mathematical presentation in writing.
The details can be seen from the results of the group work
presented to the class as follows:
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Figure 2 Discussion Results on Activity Sheet 2
Presented.

In addition, the teacher also guided the discussion in class
and other groups also responded to the groups of presenters
on the results of the discussion and provided responses.
According to Paridjo and Waluya in general, mathematics
in the sphere of communication includes the skills or
abilities to write, read, discuss and assess, and convey
knowledge or discourse [11]. Without communication in
mathematics we will have little information, data, and facts
about students in the process of understanding and applying
mathematics.

3.3. Analyzing and Evaluating Mathematical
Thinking and Strategies Used by Others

From the results of the group presentations, other groups
and the teaching team were welcome to analyze and
evaluate result of others through their strategies and
mathematical thinking to achieve the communication
process standard. The different ways of working on Activity
2 led to discussion inter groups. In this case communication
occurred when group 2 was working on activity 2 and
another group was conveying another way of working on
the problem as follows:

No Soal Langkah Penyelesaian
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buah buku?
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Advances in Social Science, Education and Humanities Research, volume 446

No | Soal ; Langkah Penyclesaian [ sk
I |Randi membeli 5 bush| T TP
[buku  dengan harga e ® bul,
| Rp. 30.000,-. sementara go " & |
Ghafar ingin membeli 50
bush buku. Tentukan - %M__ ;
berapa rupiah yang harus s X [
dibayar Ghafar untuk S0 w ‘
| bush buku? SHOG SUSIAT i
f X w |
/r/ z
- 30D -6r© !
foh Harga 5o buehs b
C ,LP -}ﬁ) o>

Figure 3 Results of Group Discussion Evaluated by
Other Groups.

The success of communication in achieving the process
standard was in accordance with research that mathematical
communication skill was shown by: (1) students were able
to express ideas with mathematical sentences verbally, (2)
students were actively involved in discussions about
mathematics, (3) students could formulate definitions and
generalizations about mathematics, (4) students could
formulate mathematical definitions using their own words
[10].

3.4. Using Mathematical Language to Show
Mathematical Ideas Appropriately in Each Peer
Teaching Activity.

Achievement of process standard to show students’ ideas of
mathematics material use mathematical language was
precisely demonstrated by the evaluation of other groups
such as the results of work on the following activity 2:
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Figure 4. Conveying Mathematical Ideas in Activity 2.

Writing mathematics was shown by the answer to the
problem on direct proportion. Writing mathematical ideas
provided a way for students to gain insight about abstract
concepts through drawing and other means of creative
expression and experiments. It also allowed students to
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communicate their ideas to others, including their teachers
and friends [6]. Mathematically, the results of group
discussions used the concept of a reasonable and clear
relationship, and were arranged logically and
systematically. Indicators achieved in this process standard
were connecting real objects or cases in daily life into
mathematical concepts. Next was compiling arguments,
formulating stages systematically according to the direct
proportion equation. It was also the ability to use terms,
mathematical notations and structures to present ideas,
describe relationships with situation models shown by the
use of formulas explicitly so that a solution was found.

4. CONCLUSION

Peer teaching activities on direct proportion and inverse
proportion topics grades in class VII with a scientific
approach meet the mathematical communication process
standards according to NCTM 2000, namely (1) organizing
and consolidating students’ mathematical thinking through
communication, (2) communicating students' mathematical
thinking coherently (logically) and clearly to friends,
teachers, and others, (3) analyzing and evaluating
mathematical thinking and strategies used by others, and
(4) using mathematical language to show mathematical
ideas appropriately.

The 2013 curriculum is designed in accordance with the
application of communication process standard. However,
there is a possibility that the process standard will not go
according to plan. Thus, the teacher acts as a mediator for
the achievement of mathematical communication.
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