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ABSTRACT
The ability to communicate mathematical ideas orally is crucial for studying
mathematics. One way to measure oral communication skills is by presenting an open-ended
problem to students. This study aims to illustrate how students solve open-ended issues using
oral mathematical communication skills. The methodology is a qualitative descriptive study;
the subject of the research is grade VIII junior high school students with low, medium, and
high levels of mathematical ability to communicate when working on open-ended problems.
From this study, students who have a low level of communication ability have not met all the
indicators optimally, because the understanding of symbols and their use is still weak.
Students in the medium level that satisfy the markers of mathematical communication,
because the notation used is appropriate and consistent and students can provide concise,
clear, and thorough explanations. Students with high categories meet all indicators very well,
because they are able to use complete and accurate mathematical symbol and students can
provide concise, clear, and reflective explanations. Students in lower categories' have not fully
satisfied all of the requirements for mathematical communication. The medium-level pupils
satisfy the requirements for mathematical communication. Students with high categories meet
all mathematical communication indicators very well.
Keywords: ability, oral communication, open-ended questions.

ABSTRAK

Kemampuan komunikasi matematis lisan dalam proses pembelajaran matematika
sangatlah Krusial, salah satu cara untuk mengukur kemampuan komunikasi lisan dengan
menyajikan suatu permasalahan open ended kepada siswa. Penelitian ini bertujuan untuk
mendeskripsikan kemampuan komunikasi matematis lisan siswa saat menyelesaikan
masalah open-ended. Metode yang digunakan adalah penelitian deskriptif dengan
pendekatan kualitatif. Subjek penelitian terdiri dari siswa kelas VIII SMP dengan tingkat
kemampuan komunikasi matematis yang berbeda: rendah, sedang, dan tinggi ketika
mengerjakan soal open-ended. Dari hasil penelitian, siswa dengan tingkat kemampuan
komunikasi rendah belum memenuhi semua indikator secara optimal, karena pemahaman
terhadap simbol dan penggunaannya masih lemah. Siswa pada tingkat sedang telah
memenuhi indikator komunikasi matematis, karena notasi yang digunakan sesuai dan
konsisten serta siswa dapat memberikan penjelasan yang ringkas, jelas, dan mendalam.
Siswa dengan kategori tinggi memenuhi semua indikator dengan sangat baik, karena mereka
mampu menggunakan simbol matematika secara lengkap dan akurat serta mampu
memberikan penjelasan yang ringkas, jelas, dan reflektif. Siswa dalam kategori rendah belum
sepenuhnya memenuhi semua kriteria komunikasi matematis. Sementara itu, siswa tingkat
sedang memenuhi kriteria komunikasi matematis, dan siswa kategori tinggi memenuhi seluruh
indikator komunikasi matematis dengan sangat baik.
Kata kunci: kemampuan, komunikasi lisan, soal open-ended.
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INTRODUCTION

Communication is an interaction
between humans that includes
transmitting  information  between

individuals in a multi-directional
manner. (Marniati et al., 2021). A
school as an institution is inseparable
from the interaction that takes place
between the elements within it. (Lubis
et al., 2023). Learning carried out in the
classroom is an example of
communication activities, because
there are activities to exchange
information in the form of messages,
ideas, thoughts, understandings, and
experiences about a material that is
studied together, especially in
mathematics learning.

Communication skills in the
context of learning mathematics are a
fundamental aspect that is often
referred to as mathematical
communication. (Simorangkir et al.,
2024). Mathematical communication
skills are skills that include various
activities such as giving logical
justifications for a claim, transforming a
description into a mathematical model,
and providing examples of
mathematical concepts in the form of
relevant descriptions. (Hartinah et al.,
2019). The information in mathematical
communication can be conveyed either
in writing or verbally. (Ats-Tsauri et al.,
2021). Mathematical communication in
the context of learning mathematics is
crucial. However, even so, students still
have difficulty in communicating their
thoughts when solving math problems.
(Sandy et al., 2022). Students still have
difficulty when using their language to
convey ideas about one concept to
another, so they are still in the low
category. (Ayu et al.,, 2023). The
problem of verbal mathematical
communication among students has
become a focus of attention in

mathematics education, given the
importance of this ability in facilitating a
deeper understanding of mathematical
concepts. According to research
Syamsyiah et al., (2022), showing that
the verbal capacity of students to
convey their mathematical concepts
vocally is known as mathematical
communication, which plays a crucial
role  during learning  activities,
especially when it is expected of pupils
to be able to solve mathematical
problems systematically and clearly

The indicators used in this study
were adopted from the study. Aini &
Setianingsih  (2022) Because the
indicator has represented the other two
indicators, namely: a) Using
mathematical notation and its to convey
concepts in actual situations or
circumstances (Mathematical
Expression), b) Interpreting
mathematical ideas both verbally and in
visual form as images or graphs
(Drawing), c¢) Putting mathematical
concepts into words in writing and
verbally (Written Text).

The indicators are classified again
in detail into markers of mathematical
communication, both in writing and
when spoken, which are as follows:
Table 1. Mathematical Communication

Indicators
Written Indicators of
Mathematical Verbal
Communication Mathematical

Indicators Communication
Write with  Using
mathematical mathematical
notation and its notation and its
structure to structure orally, it
present ideas in is used to convey
real situations or concepts in

circumstances actual situations

(Mathematical or circumstances

Expression). (Mathematical
Expression).
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Interpret Interpreting
mathematical mathematical
ideas in visual ideas orally
form, in the form (Drawing).

of drawings

(Drawing).

Expressing Expressing
mathematical mathematical
ideas in writing ideas orally

(Written Text). (Written Text).

Difficulties in oral mathematical
communication were also found during
an interview with a teacher in
Pamekasan. The teacher revealed that
pupils typically have poor verbal
communication skills in mathematics,
which is due to the lack of students'
courage to communicate and students'
hesitation to convey their ideas. There
is a difference in the pattern of student
interaction  when  solving  math
problems, especially between male and
female students, where female
students tend to be more active in
asking questions about things that they
do not understand. At the same time,
male students tend to be silent and try
to solve their problems.

One way to measure this verbal
communication ability is to present an
open-ended problem to students. A
problem, open-ended or also called an
open problem, is an issue that is
designed to have several correct
answers. (Natassya, et al 2023).
Answers to problems epen ended it is
categorized into three, namely, first
there is a problem where there is one
answer that can be reached in many
ways, second there is a problem that
can be solved using one method that
results in various kinds of answers, and
finally a problem is presented that can
be taken by sharing ways and
producing multiple answers as well.
(Arilaksmi et al., 2021). Problems Open
Ended. This can provide stimulation to

students so that they can answer
problems in mathematics through their
ideas, and so that their mathematical
communication skills can be expressed
both orally and in writing. (Mulyawan et
al., 2023).

Problem implementation ended. It
encourages students to not only be
able to write down their answers, but
also to be able to communicate their
thoughts orally through interviews. The
presentation of the problem, open-
ended in mathematics, allows students
to participate actively in the problem-
solving process. Students will be faced
with issues that do not have a single
answer, so students are encouraged to
come up with various solutions and
strategies that reflect their
understanding. (Hadi et al., 2023). This
process is essential in building verbal
mathematical communication skills, as
students must express and share their
thoughts clearly and logically with
others. (Kurniawan & Darmono, 2021).

Problem open-ended can
stimulate students to think openly, so
that students can express their opinions
and ideas to others (Syamsyiah et al.,
2022). This is consistent with studies
that have been done by Noor (2020),
focused on mathematical
communication and problem-solving
skills, open-ended, which is aimed at
primary school pupils and provides
them the chance to communicate their
thoughts and ideas, which is the first
step in learning how to communicate
mathematical ideas.

Previous research has been
conducted on mathematical
communication  skills and the
application of open-ended problems
through  problem solving, which
consists of one of the categories of
answers in open-ended problems. The
specifications are where this study
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differs from earlier research in the
discussion, which focuses on oral
mathematical communication skills and
the application of open-ended problems
through problem solving, consisting of
two categories of answers to open-
ended issues. Based on the problems
that have been described, the purpose
of this study is to examine students'
verbal mathematical communication
skills in solving open-ended problems

METHOD

The research of this kind is
qualitative. This research descriptively
explains the  abilty of oral
communication by providing an open-
ended problem to students in class VIlII-
G at SMPN 2 Pamekasan. The
research participation consisted of 31
students in grades VIlI- G. The subjects
chosen were three students in grades
VIII-G with high, medium, and low
levels of communication skills. The
selection of research subjects uses a
random technique where students are
given an open-ended question test,
which is then taken by one subject in
each category.

The data techniques used in this
research are voice recordings during
interviews and video recordings of
students during the interview process,
which aim to collect further data so that
they can dig deeper into the strategies
used by students in solving open-ended
problems. The interviews were also
conducted to find out about students'
oral communication. The information
obtained is then systematically
analyzed to draw a valid conclusion.
This research uses a data research tool
in the form of an open-ended question
test. The interview guidelines and data
collection tools have previously been
validated by two experts who will be
used during the study.

This study's data analysis is
predicated on the findings of Miles and
Huberman in (Harahap, 2020) Which
includes data reduction, data
presentation, and conclusions. The
data used to be reduced in this study,
namely through test methods and
interviews with research subjects, were
thoroughly evaluated to identify
significant and relevant aspects. The
categories used in the study are:

Table 2. Categories of written
mathematical communication skills test

Category:
Test Result  Student Written
Score (X) Communication
Skills
0<X<65 Low
65 <X <80 Keep
80 <X <100 Tall

(Febriana et al., 2024)
RESULT AND DISCUSSION

RESULT

The results of the study were
obtained through observations of
participants, namely three students of
grade VIIl. The implementation of the
research was carried out in two
meetings on the following days and
dates: Tuesday, February 4, 2025, and
Wednesday, February 5, 2025. The
data obtained included the results of
the examination of written
communication abilities through open-
ended problems and the results of
interviews with each student, and in the
form of video recordings during the
implementation.

Based on the results of the
analysis of tests and interviews that
have been conducted, students who
are included in the categories of low,
medium, and high communication skills
were selected, with one subject chosen
in each category.
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1. Subject S1

The S1 subject managed to solve the
questions given, but the answers
presented were still not correct. The
results of the open-ended question test
to assess the degree of mathematical
communication in writing in S1 are
presented in Figure 1 below.
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Figure 1. S1 subject's mathematical
communication ability test

The findings from the examination
of the mathematical communication of
the S1 subject presented in Figure 1, it
shows that S1 has not been able to
write the answer correctly, there is a
mistake in the use of the formula in
finding the area so that it results in a
discrepancy with the requirements of
the question and produces incorrect
calculations. The use of the same
notation for all wood waste results in
difficulties in identifying the area of the
building and the accuracy when looking
for the answer to the problem. S1 has
not been able to describe the sketch in
accordance with the requirements of
the question, in meeting the overall
area. It can be seen that S1 has not

been able to meet the requirements
due to the misuse of formulas, which
has an impact on the wrong
interpretation of mathematical concepts
represented with sketch drawings at the
time of proving the size of the sketch.
S1 is not able to understand the
problem as a whole. S1 can write down
the steps used, but not in a sequential
and structured manner. Furthermore, a
deeper analysis was carried out
through interviews to determine the
level of oral communication abilities in
mathematics of S1. These are the
outcomes of interviews with
researchers with low mathematical
communication skills for S1 subjects.
Table 3. Interview results with S1

subjects

Researcher What information can

(P) you get from the
questions?

S1 Area of wood waste A,
B,C,D
Overall area 1300 m?

Researcher What is the

(P) mathematical notation
you use in solving
problems?

S1 Is a kind of point at
which to search for the
area.

Researcher Explain if there are any

(P) difficulties in writing

mathematical terms
and symbols when
working on the
problem.
S1 There is, forgetting the
broad formula.
Researcher How do you relate

(P) mathematical concepts
to problems?

S1 Broad

Researcher What are the ideas,

P) strategies, or steps you
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used to solve the

problem?

S1

First, drawing building
models

Second, looking for a
wide range

Third, | prove that the
model building has an
area of 1300

Researcher

(P)

What are the steps you
use to solve the
problem? Do you think
the explanation has
been structured?

Researcher What image is this?

(P) Why did you choose to
draw like this?

S1 Sketch drawings for
building models and
| use this image

because | think it would
be easier to depict it at
an angle.

S1

Enough, but still
confused about
determining the area

Researcher

(P)

What is this symbol,
and what does it
mean?

S1

L represents the area.

Researcher

(P)

Why do you use this
symbol?

S1

Because it is up to you
to use it.

Researcher

(P)

Is the information in the
question enough to
describe the visual
shapes that represent
mathematical
concepts?

S1

The question should be
added to the size of the
area of each wood
waste.

Researcher

(P)

How to obtain the
illustration image?

S1

Consolidating wood
waste

Researcher

(P)

Explain if there are any
difficulties in creating
drawings or sketches
that are relevant to the
problem.

S1

None

Based on the results of the
interview, S1 did not fully understand
the question, so he was not able to
answer the interview questions
appropriately and explain them
sequentially. The first indicator is to
communicate concepts orally using
mathematical language and its
structure in real situations or
circumstances (Mathematical
Expression). S1 recognizes the
mathematical symbol (L for area) but
has not fully understood and explained
the mathematical structure. Subject S1
in the use of basic formulas has errors,
thus hindering the proper use of
notation and structure, as well as the
reason for using symbols that are not
based on mathematical needs, but
rather personal choices that show a
lack of understanding of the use of
notation functions.

The second indicator is
interpreting mathematical ideas orally
(Drawing). Subject S1 is able to
connect images using visual concepts,
although they are not provided with
detailed information about the shape
and size of each piece. S1 explained
the use of slanted sketch drawings that
are personal but show that there is an
initiative in visualizing concepts, even
though they are not yet mathematical.
There is a use of imagination in sketch
models, such as building models.

The third indicator is expressing
mathematical ideas orally (Written
Text). The S1 subject conveyed ideas
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in solving problems orally, even though
it was still relatively simple and had not
yet collapsed. S1 is able to reflect on
their thinking process and can provide
criticism of problems. Overall, the
explanation of the process is relatively
easy to follow, although it is not in-depth
in the mathematical aspect.
2. Subject S2

The S2 subject successfully
solved the questions given, but the
answers presented still need to be
explored more deeply in the
explanation. The results of the open-
ended question test to assess the
degree of mathematical communication
in writing in S2 are presented in Figure
2 belo
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Figure 2. S2 subject's mathematical
communication ability test

The results of the mathematical
communication analysis of S2 subjects
presented in Figure 2 show that S2 can
write answers correctly, but not in full
detail. S2 subjects used the same
notation when looking for an area
calculation for all wood waste, resulting
in difficulty in identifying the area of the

building and accuracy when looking for
an answer to the problem. S2 adds
waste information to the area of each
waste to determine the overall sketch
area. S2 is able to make a good and
unique visualization of sketch drawings
according to the requirements of the
question. S2 can write down steps, but
cannot explain the steps in a complete
and structured way. Furthermore, a
deeper analysis was carried out
through interviews to determine the
level of oral mathematical
communication skills of S2. These are
the outcomes of interviews with
researchers with low mathematical
communication skills for S2 subjects.

Table 4. Interview results with S2

subjects

Researc What information can you

her (P)  get from the questions?

S2 Length and width A,

Side B,

Length and width of block
C,

Length and width of block
D,

It is required to design
from the block with the
number

130cm, with blocks A, B, C, «

Researc What is the mathematical

her (P) notation you wuse in
solving problems?

S2 L is an area; each area is
sought to determine the
design to be made.

Researc Explain if there are any

her (P) difficulties in  writing
mathematical terms and
symbols when working on
the problem.

S2 Not

Researc How do you relate

her (P)  mathematical concepts to
problems?
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S2

The concept of area is
used to determine areas
A, B, C, and D.

Block A uses the
rectangular area concept,
Block B uses the square
area concept, Block C
uses the rectangular area
concept, and Block D
uses the rectangular area
concept.

Researc
her (P)

What are the ideas,
strategies, or steps you
used to solve the
problem?

S2

Determine the area of
each block, then sum it up
to 1300, and make a
design. The four blocks
must be used, because
the number of the four
blocks has not met 1300,
and there is more than
one block.

Researc
her (P)

What are the steps you
use to solve the problem?
Do you think the
explanation has been
structured?

S2

Already

Researc
her (P)

What is this symbol, and
what does it mean?

Researc Is the information in the

her (P) question enough to
describe the visual
shapes that represent

mathematical concepts?
S2 Yes, that's enough
Researc How to obtain the
her (P) illustration image?
S2 Using imagination
Researc Explain if there are any

her (P) difficulties in creating
drawings or sketches that
are relevant to the
problem?

S2 There is, if we want to add

up to 1300 then we need
to specify the area of each
of the blocks.

Researc What image is this? Why

her (P) did you choose to draw
like this?

S2 Figure 1: lllustration of
the shape of the wall
display

Figure 2: lllustration of
the shape of the chair
holder

Figure 3: lllustration of
unique shapes

Use all three images to
make them look unique.

S2

L represents when
caulating the ara fthe
bloALy, Lg, L, denotelLp
denotes the area of block
A, the area of block B, the
location of block C, the
area of block D

Researc
her (P)

Why do you use this
symbol?

S2

Using L because A
symbolizes the set caol
these

Ly, Lg, Lc,setLpuse,d to
make it easier

Based on the results of the S2
interview. The first indicator is to use
mathematical notation and its structure
orally to present ideas in real situations
or circumstances (Mathematical
Expression). S2 uses mathematical
symbols precisely and consistently, and
the symbol structure used has a
mathematical and consistent meaning.
The explanation given by S2 shows an
understanding of the structure of
mathematical notation and its function
in solving problems well.

The second indicator is
interpreting mathematical ideas orally
(Drawing). Subject S2 visualized the
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sketch image well in real form. S2 is
aware that area calculations play an
essential role in validating the pictures
made so that they can connect the
photos with mathematical concepts
logically and use the basis of
mathematical considerations.

The third indicator is expressing
mathematical ideas orally (Written
Text). S2 subjects can communicate
verbally in a structured and systematic
manner  through the concepts,
strategies, and procedures used. S2
also uses the right terms and is aware
of the terms and limitations in the
question.

3. Subject S3

S3 subjects completed the
questions given sequentially and
systematically. The results of the open-
ended question test to assess the
degree of mathematical communication
in writing in S3 are presented in the
following Figure 3

Figure 3. S3 subject's mathematical
communication ability test

The results of the analysis of the
mathematical communication of the S3
subjects presented in Figure 3 show
that S3 can write the answers correctly
and systematically. S3 subjects can
use different notations for each different
money example well and consistently.
S3 can prove all sketches correctly
according to the requirements of the
question by using complete and correct
area units. S3 is able to make a variety
of sketches and calculate the possible
number of variations in the placement
of the blocks vertically and horizontally
for each sketch drawing it creates. S3
is able to pour out his various ideas in
the form of coherent and easy-to-
understand sentences. S3 uses
multiple concepts to solve existing
problems, so the answers given are
very unique. Furthermore, a deeper
analysis was carried out through
interviews to determine the level of oral
communication abilities in mathematics
of S3. These are the outcomes of
interviews with researchers with low
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mathematical communication skills for

S3 subjects.

Table 5. Interview results with S3

S3

Suppose there are
many woods in each
type, then find the area
using the equation with
each wood area
multiplied by the
example, and look up
the number, namely
1300

Researcher

(P)

What are the steps you
use to solve the
problem? Do you think
the explanation has
been structured?

S3

Structured, even
though it is a bit difficult
to understand

Researcher

(P)

What is this symbol,
and what does it
mean?

S3

Ly i.e., the area A
Lg i.e.the area B

L i.e. the width of C
Ly i.e.theareaD
ai.e. alot of wood A
b i.e. a lot of wood B
cis a lot of wood C,
d is a lot of wood D.

Researcher

(P)

Why do you use this
symbol?

S3

To make it easier to
remember and not be
confused

Researcher

(P)

Is the information in the
question enough to
describe the visual
shapes that represent
mathematical
concepts?

S3

Already

subjects

Researcher What information can

(P) you get from the
questions?

S3 Size of each wood
waste
The area that must be
created is 1300
All' four models must
be present.

Researcher What is the

(P) mathematical notation
you use in solving
problems?

S3 Ly Lg,Le, Lp to
represent the area
Suppose there is much
wood A with a, a lot of
wood B with b, a lot of
wood C with ¢, and a
lot of wood D with d.

Researcher Explain if there are any

(P) difficulties in writing
mathematical terms
and symbols when
working on the
problem.

S3 None

Researcher How do you relate

(P) mathematical concepts
to problems?

S3 Because the amount of
area 1300 so much
wood is multiplied by
each area ,so that if
added together ,i t will
be Using the concept
of rectangular and
square area 1300

Researcher What are the ideas,

(P)

strategies, or steps you
used to solve the
problem?

Researcher

(P)

How to obtain the
illustration image?

S3

It is arranged to be like
a box, then rotated so
that it can be changed.
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Researcher Explain if there are any

(P) difficulties in creating
drawings or sketches
that are relevant to the
problem?

S3 Ada was confused
about finding the
correct size.

Researcher What image is this?

(P) Why did you choose to
draw like this?

S3 Figure 1 is a picture of
the clock

Figure 2 is where the
pencil case is
Researcher What is your thought

(P) process, so that it can
be thought of to find
the total model that
exists?

S3 Appears on its own

when working
Researcher Try to explain what the

(P) 2nd image means?

S3 Since block B has 2,
we can combine them
into one. Then

because the blocks are
arranged there are 5
arrays side by side so
that there are likely to
be many 5! and there
are the same
elements, namely 2, so
it is divided by using
permutations of the
same element.2!

In light of the S3 interview's
findings. The first indicator uses
mathematical notation and its structure
orally to present ideas in real situations
or  circumstances (Mathematical
Expression). S3 is able to use notation
appropriately and systematically, as
well as describe the understanding of
the relationship between variables and
constants. The symbols used reflect the

ability to think abstractly using
reasoning and algebraic models.

The second indicator is
Interpreting mathematical ideas orally
(Drawing). The S3 subject was able to
make a good visualization and relate it
to the combinatoric concept; this shows
that there is a deep understanding of
order in the arrangement. The
interpretation of sketch drawings is not
only descriptive but also analytical, as
the image is viewed as a mathematical
representation (the sum of
compositions and combinatoric
concepts).

The third indicator is expressing
mathematical ideas orally (Written
Text). S3 subjects are able to
communicate orally quite smoothly, and
there is a reflection on the way they
think. S3 also revealed "self-
emergence while working," which is a
reflective, intuitive form, where S3
realizes how solutions can evolve
through the export process. S3 is able
to provide an explanation that is quite
understandable.

DISCUSSION
Based on the above analysis

results, oral mathematical
communication has a very close
relationship with open-ended

questions, because both support each
other in developing students' thinking
skills and conveying ideas (Rivai et al.,
2021). Open-ended questions, with
their characteristics that require the
exploration of various  solution
strategies, encourage students to
express their thought process openly
through verbal explanations as well as
representations of notation, and
pictures (Putri et al., 2022). Verbal
mathematical communication skills
include not only the delivery of final
answers but also symbolic
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explanations, visualization of ideas,
and in-depth logical argumentation
(Harianja et al., 2020). Thus, open-
ended questions provide a stimulus that
stimulates the emergence of diverse
mathematical concepts, so that
students are encouraged to articulate
the thought process and their solution
strategy in depth (Siregar et al., 2020).
This demonstrates that proficiency in
mathematics communication is
essential in the context of effective
mathematical learning.

Research shows that students
with  a deep understanding of
mathematical concepts tend to be able
to integrate a variety of concepts and
strategies, including combining
knowledge from different fields such as
algebra and permutation techniques
into the solutions they generate when
working on open-ended problems.
(Sormin & Ratuanik, 2023). On the
other hand, students who lack an in-
depth understanding of concepts often
have difficulty in composing reasoning,
using proper notation, and organizing
ideas systematically in oral form.
(Hundeland et al., 2020). These
findings confirm that mastery of
mathematical concepts is a very crucial
foundation in solving open-ended
problems, where the ability to connect
and explain various concepts s
essential.

Interviews in this study show that
open-ended questions can encourage
pupils to communicate their
mathematical concepts through
symbolic explanations, pictures, and
logical oral narratives, improving critical
thinking skills as well as verbal
mathematical communication skills,
which are essential indicators in
mathematics learning. (Prayitno et al.,
2021). Thus, the existence of open-
ended questions serves as a stimulus

to develop these skills. In contrast, oral
mathematical communication skills
allow students to convey and account
for their thought processes more clearly
and creatively. (Fadhillah & Hernawati,
2019).

CONCLUTION

The data analysis findings
indicated  that students' verbal
mathematics communication abilities in
the low category did not meet all the
indicators of mathematical
communication in the best possible
way. Additionally, the mathematical
communication abilities of students in
the medium category meet the
indicators of mathematical
communication. And students with high
categories meet all mathematical
communication indicators very well.
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