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ABSTRACT

Mathematical communication skills are the ability to convey mathematical ideas, strategies, and
solutions to solve mathematical problems, both written and verbal. The community must express ideas
to solve mathematical problems in daily life or tell essential information, such as the news related to
COVID-19. This research is a descriptive qualitative study that aims to describe the written and oral
mathematical communication skills of 10™-grade students, especially high achievement students,
working on a PISA-like problem in the COVID-19 context. The selection of subjects in this study used
purposive sampling with the subjects of 3 high achievement students in ten grade. Subjects are selected
based on the average daily test scores. Data collection was conducted by mathematical communication
test using PISA liked problem uncertainty and data context about hand sanitizer and interview. The
triangulation technique analyzed the result of test and interview data. The results showed that students
with high achievement have high mathematical communication skills. Students with high achievement
can present mathematical ideas orally and in writing, interpret and evaluate the strategy, the results
obtained, and use terms, mathematical notation, and math symbols. Thus, high achievement students
can communicate and solve problems in the context of COVID-19. This research provides new
information about the mathematical communication of students with high mathematical abilities, so it
can be one of the teacher's guidelines for determining appropriate learning to improve students'
mathematical communication.

Keywords: COVID-19 context, high achievement students, mathematical communication.

This is an open access article under the CC—BY-SA license.

How to cite

Purbaningrum, M. & Palupi, E.L.W. (2022). Students' mathematical communication: COVID-19 problem-
solving experience among high achievers. Jurnal Pengembangan Pembelajaran Matematika, 4(1), 1-15.

Copyright © Jurnal Pengembangan Pembelajaran Matematika (JPPM)


http://ejournal.uin-suka.ac.id/tarbiyah/jppm/index
http://creativecommons.org/licenses/by-sa/4.0/
https://orcid.org/0000-0003-2817-1437
https://orcid.org/0000-0002-7414-5304

Mayang Purbaningrum, Evangelista Lus Windyana Palupi

INTRODUCTION

One of the skills that must be developed and possessed in the 21% century is
communication skills (Chasanah et al., 2020). By communication, a person can convey
information to others (Azizah et al.,, 2020). Information can be received correctly or not,
depending on communication skills. A person's low communication skills can result in
information not being conveyed or adequately causing misunderstandings.

In Mathematics, communication skills also hold an important role. Communication skills
are essential in learning mathematics because they can help students understand math
problems and solve them by expressing mathematical ideas in mathematical language. These
skills has become one of the aims of learning mathematics. As stated in the 2013 curriculum, a
copy of Attachment Il of the Minister of Education and Culture Indonesia (2014) number 58
states that the purpose of learning mathematics is to communicate ideas with tables, symbols,
diagrams, or other representations to clarify the situation.

The ability of students to write down information in the form of symbols, tables, diagrams,
or other interpretations, conveying back information obtained orally or in writing, is called
Mathematical communication ability (Nasution & Hayati, 2020). Mathematical communication
skills are the ability of students to express mathematical problems into mathematical terms and
solve the problems (Utami et al., 2021). Based on Kostos & Shin (2010), students' mathematical
communication helps students develop problem-solving skills, correct misconceptions in
mathematics, and develop mathematical thinking. Mathematical communication skills are
included in thinking mathematically (National Council of Teachers of Mathematics, 2000). It
shows that communication is an inseparable aspect of mathematics and mathematical thinking.

Mathematical communication skills are needed in daily life since the community must
express ideas to solve mathematical problems in everyday life. In addition, one must
understand, use, express, and convey important information in this world, often presentedin a
table, diagram, and mathematical model. For instance, is the information related to COVID-19.
The number of infected people is presented in the diagram, and the rate of recovery and
mortality is often said in percentage. The public needs to understand this, and it is hoped that
every community can disseminate the information to the surrounding community.

A person needs to have good mathematical communication skills to disseminate
mathematical information. It means that the person who conveys the information needs to
construct his understanding first, then share his understanding and ideas in his mind orally and
in writing to be used as material for reflection and discussion with others to solve existing
problems (Dewi & Biladina, 2021). In line with The NCTM's theory that in preparing the student
to master basic communication skills, students need to 1) strengthen mathematical thinking
skills with mathematical abilities, 2) communicate mathematics clearly and correctly to others,
3) evaluate and analyze other people's mathematical strategies, 4) use the language of
mathematics to express mathematical ideas (NCTM, 2000). Students are said to have a good
communication skills if they have (1) the skills of expressing mathematical ideas through oral,
written, and demonstrating and visualizing them; (2) skills to understand, interpret, and evaluate
mathematical ideas and conclusions drawn either orally or in other visual forms; (3) skills in using
terms, mathematical notation to present ideas, describe relationships, and model situations
(NCTM, 2000). Further, Sumarmo (2000) states students are expected to meet the following
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criteria for mathematical communication skills, namely: a) expressing pictures, diagrams, real
situations into language, symbols, mathematical models; b) explaining ideas, situations, and
mathematical relationships, both verbally and in writing; c) write, discuss, and listen, about
mathematics; and d) reading meaningful written mathematical representations. Furthermore,
based on Sukmawati & Siswono (2021), to make students have high mathematical
communication skills, students must meet the following requirements, namely : (1) state
mathematical ideas both orally or in writing, present and depict them visually, (2) Understand
and evaluate mathematical ideas both orally and in writing, (3) Use mathematical terms or
notation and their structures to present ideas. In conclusion, mathematics communication skills
include reading or understanding mathematical information and the ability to use and convey
the information.

Unfortunately, students' mathematical communication skills are generally low (Cahyani,
2019; Pangaribuan et al., 2020; Rustam & Ramlan, 2018). In the Programme for International
Student Assessment (PISA), mathematical communication skills are included in levels 5 and 6 in
the PISA assessment, yet the 2015 PISA results show that Indonesian students' scores for levels
5 and 6 are low, only ranging from 0 - 0.6% (OECD, 2016). The low mathematics communication
skills is shown not only by low achievement students but also by high achievement. Rohid et al.
(2019) state that students with high math abilities cannot convey reasons systematically,
logically, and clearly to the chosen strategy and conclusions drawn. Even mathematics pre-
service teachers do not demonstrate mathematical communication skills in problem-solving
(Pentang et al., 2021). However, Kholil & Putra (2019) and Pertiwi et al. (2020) argue that
students with high math abilities can convey reasons systematically, logically, and clearly to the
chosen strategy and conclusions drawn. Thus, further research is still needed to determine the
mathematical communication skills of high-achieving students.

Furthermore, several previous studies have examined the mathematical communication
of high school students in terms of mathematical abilities (Kholil & Putra, 2019; Rohid et al.,
2019; Rustandi & Firmansyah, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al.,
2020; Octaviani & Aini, 2021; Wati et al., 2020). There has been no research on the mathematical
communication of 10™-grade students on solving problems in COVID-19. Thus, this research
focuses on describing the mathematical communication skill of ten grade students with high
achievement in mathematics in solving problems related to COVID-19. The results of this study
can give additional information on how high achievement students’ mathematical
communication skills in solving issues related to COVID-19. It can be a reference for answering
the pros-cons of the communication skills of high achieving students and a base for the teacher
to plan mathematical learning enhancing the students' mathematical communication skills.

METHODS

The research method used is descriptive qualitative. Rukajat (2018) states that
gualitative research collects data through interviews and observations by obtaining information.
The research aims to describe the mathematical communication skills of 10"-grade students
who have high achievement in working on COVID-19 context problems.

Three subjects were chosen to get more convincing research results and make it easier
to draw conclusions. The three subjects were selected by purposive sampling. The selected
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subjects are students with high math abilities, as seen from the results of the average daily test
scores of more than 85 (Nurutami et al., 2018), and the math teacher's recommendation. High
math abilities were selected because they can solve non-routine problems (Sulfiah et al., 2018);
thus, students' mathematical communication ability can be portrayed. Tenth grade students
were chosen because the subjects selected by PISA to measure their ability to work on reading,
math, and science and measure mathematical communication skills were 15-year-old students.
Fifteen years in Indonesia is the same as a 10™" grade.

The instruments used in this study are mathematical communication test sheets about
making hand sanitizer called Q1 (Figure 1).

Pay attention to the poster . .
Y P e Materials | Type Size

on how to make hand

sanitizer beside! Ethanol 96 % 833 ml

Hydrogen | 3% 41,7 ml
peroxide
Glycerol 98 % 14,5 ml

To make one bottle-sized
one liter of hand sanitizer,

materials are required on the

table beside. How many

bottles of hand sanitizer can Aquades 1000 m|
be made if you have 3000 ml 1
of ethanol, 200 ml of ¢ . . source :

i

hydrogen peroxide, 100 ml cnbcindonesia.com

of glycerol, and 5 liters of

aguades?

Figure 1. Mathematical communication test instrument (Q1)
adapted from Ambarita & Zulkardi (2020)

The problem of making hand sanitizer was chosen because the public needs to understand
during the COVID-19 pandemic to save expenses. The hand sanitizer problem was adapted from
Ambarita & Zulkardi (2020). The hand sanitizer problem has been valid and practical based on
the results of validation (Ambarita & Zulkardi, 2020). The researcher also used interview
guidelines to make it easier for the researcher to determine what should be discussed and asked
to the subjects.

Sugiyono (2017) states that data collection techniques can be done by observation,
interviews, and a combination of the data collection technique. Steps employed in this study are
as follows: 1) determine subjects with high mathematical abilities using the results of the
average daily test scores, 2) collecting students' mathematical communication test results by
giving mathematical communication test sheets, 3) conducting interviews to complement the
data obtained from test results students' mathematical communication.
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The data analysis technique consisted of mathematical communication analysis, and
interview analysis was analyzed using the triangulation technique based on Miles et al. (2014).
The mathematical communication indicators used in this research are adopted by Sukmawati &
Siswono (2021), as shown in Table 1.

Table 1. Mathematical communication indicators

Indicators Description Score

State mathematical ideas both orally Convey what is known and asked in writing or 0-2
or in writing, present and depict them  orally.
visually (I-1)
Understand and evaluate mathematical Explain the strategy in solving math problems in 0-4
ideas both orally and in writing (I-2) writing or orally.

Summarizing and evaluating the strategy and

results obtained in writing or orally.
Use mathematical terms or notation Use mathematical notation and symbols to 0-4

and their structures to present ideas (I- present ideas related to the problem.
3)
Source: Sukmawati & Siswono (2021)

Indicators are stated mathematical ideas both orally or in writing, present and depict
them visually, understand and evaluate mathematical ideas both orally and in writing, Use
mathematical terms or notation and their structures to present ideas. Data was carried out by
(1) data reduction, removal of unnecessary information from test results and interview results,
and then organizing them, (2) presentation of data, the presentation of the data in this study is
described in the form of a description of the mathematical communication test result of ten
grade students in solving COVID-19 problems, (3) draw conclusion, conclusions were drawn from
data analysis results which are described in the form of a description of students' mathematical
communication and category of mathematical communication students in solving COVID-19
problems. To categorize students' mathematical communication skills, from the range 1-100, it
is divided into four equal fields according to Table 2.

Table 2. Mathematical communication categories

Score Category
0<x <25 Very low
25<x <50 Low
50<x <75 High

75 <x <100 Very high

Source: Sukmawati & Siswono (2021)

To calculate the mathematical communication score, the formula is as follows.

total score of all indicators for each subject
grade = - — x 100
maximum sore of all indicators
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RESULT AND DISCUSSION

Based on the average value of students' daily tests and recommendations from the
mathematics teacher, three subjects with high mathematics abilities were obtained, namely E,

A, and L. The average daily test scores of the subjects were shown in Table 3.

Table 3. Subject's math average score E, A, and L

Research subject Score Level
E 92 High
A 90 High
L 88 High

The following are the results and discussion of students' mathematical communication.

Subject 1 (E)
The E' answer in Figure 2.

Diretanui + ~ Babon umdwe 1L tandtander, §ssml etanol, Ui, 3 mL_ Hydrogen percenda, 0.5 mL
B o o dlsero\ , oo el aquadet ]
e 780\\0‘\ Yng dmntlivy : 3000 ™ML etanol, 200 ™l hydrogen ) "e“,“,‘lm.,,', o0 MF_

e s glisers\, oo mL aquades
Dl‘m‘)n_ V?QI\‘;@_ toiol yong  dayl dibwal  dengan  bahan vong dwnili ¥t

Dyawas selanel « 3600 . 3 fga Sotmal e
831 bodol

| * hydogen Rewenda s 200 qbodol swo 33,3 mL
wa

S T |2 5 S VSN (O )\ O {1 W10, SO
W

P *_0quades + Soeo , 5§ kotol
®o

berdstarkon  gerhdungon  dat, Maeo  jumion botol vang dapat dikuct sengukutt
Sumioh ?em\mg\“ 4(\'\:9:\\_}{@ 3 oteh etamol.

Known = material for 1 L hand sanitizer = 833 ml ethanol, 41,7 ml hydrogen peroxide, 14,5 ml
glycerol, 1000 ml aquades
owned materials = 3000 ethanol, 200 ml hydrogen peroxide, 100 ml
glycerol, 5000 ml aquades
Asked = how many bottles can be made from the materials | have

Answer : ethanol = 2(;—0; = 3 bottle leftover 501 ml
hydrogen peroxide = %07 = 4 bottle leftover 33,2 ml
glyserol = %,(; = 6 bottle leftover 13 ml
aquades = ig% = 5 bottle

smallest number of divisions is 3 bv ethanol.

based on the calculation above, the number of bottles that can be made following the ﬁ

Figure 2. E' result
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It shows that E uses numbers and division operations to deliver the ideas used. E wrote
down what is asked and known in the problem and then developed the strategy used, namely
dividing the composition of the ingredients she has with the composition of the ingredients
needed for one bottle of hand sanitizer. After that, E chose the smallest division result among
the results found and rounded it down. E can also conclude what is obtained wholly and
correctly.

The following is an interview excerpt between the researcher (R) with E to determine E's
ability to present ideas orally.

R : What's known and asked in the problem Q17? (1-1)
E : Known the ingredients for the hand sanitizer and known the ingredients | have, asked for
many bottles made from the owned material. (1-1)

Based on the results of E's work in Figure 2 code I-1 and interview excerpt, E can explain
what information is on the problem and what is asked on the problem orally and in full writing
so that E can fulfill indicator I-1. Some relevant research (Disasmitowati & Utami, 2017; Kholil &
Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020) state
that students with high mathematical abilities can perform written and oral mathematical
communication at the stage of understanding the problem wholly and accurately.

The following is an interview excerpt between the researcher (R) and E to determine E's
ability to understand and evaluate mathematical ideas orally.

R : How did you solve it? (1-2)

E : Divide the available materials with the materials needed to know how much hand
sanitizer can be produced from the smallest division. (1-2)

R : Why did you use that strategy? (1-2)

E : Because this strategy is the easiest, in my opinion. (1-2)

R : Are you sure of your conclusion? Why? (1-2)

E : Actually, I'm not sure because the result of the smallest division is 3 with the remaining

501ml, and | think the hand sanitizer that can be produced is 3% bottles. | decided to
choose three bottles because if 3% bottles, it isn't full. (1-2)

Based on the results of E's work in Figure 2 code I-2 and interview excerpt, E can explain
the strategy in solving math problems orally and in writing wholly and correctly. E can evaluate
the results obtained associated with the given problem thoroughly and clearly, even though E is
unsure of the answer. E can conclude the results obtained with three bottles, the correct answer.
However, E can't explain a reasonable reason for the processes and procedures to solve the
problem. E just chose that strategy because that is the most uncomplicated strategy. E confused
between 3 bottles or 3,5 bottles. Finally, E decided on three bottles with a reasonable reason,
that if E chose 3.5 bottles, the bottle was not full. Because E can explain the strategy clearly and
evaluate the result but can't explain a reasonable reason for the procedures used, E can be
implied by the indicator I-2. In line with the research result of Rohid et al. (2019), this research
result states that students with high mathematical abilities can solve the problem but got
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difficulties expressing reasonable reasons for the procedures used orally. On the other hand,
this result was contrary with some research (Disasmitowati & Utami, 2017; Kholil & Putra, 2019;
Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020) that state
students with high mathematical abilities can explain the reasonable reason for the procedures
used orally and students with high mathematical abilities can use mathematics symbols to solve
problems. Based on the results of E's work that used numeric symbols and division operations
to present ideas, it can be implied that E can use mathematical terms or notations to give ideas.
E can fulfill indicator I-3.

Subject 2 (A)
The A' answer in Figure 3 is as follows.

O Dnstobui-_bkertund_ somizer +

bahg ntsov’\é Amiliet »

" 83 ml tlong) + 3000 i etangl
IO CAT e W0, . 200 wml W0,

__* 'AS wl gliwol 00 ™l gugero
,,,,,,,,,, ' _‘_oo_o_m,‘_a'\“°dé; 7_ s S5 pﬁkﬂ:iof‘\lade

Di\t;n&pi B0 ?g—\"m:jj:\_\i_ bo\';)\ : 3?“—5 daPa[ tll‘hml»'?_

_,‘iwg‘qi_w‘__s*_mp\_:gﬁsmwg 1333+ 3.6 )

t NaBy & 300 A fxAS | OEackar WY prighiimgar darshs

_-‘A_(a\l\:ro\ - \90 1 14,5 - G.‘} dacat J;xiwrulpaﬂ bahwo Pa\\'-j

* 9quades = 000 :logo = S vanyae _c{qQ-‘c wmambuat 3.6 bodlol
SSagp_joe deyin Yeeban Wig ) Dt pualnies = B bl
,::f‘--\fa : ve-4 hay| ?gﬂ\:in‘javn ,",‘f\?"f,, ‘m“:.:)t.rbm xc\oﬂ*a lm»Jak .bo °. o
Known =1 L hand sanitizer owned materials:

833 ml ethanol, 3000 ml ethanol

41,7 ml H202, 200 H20:2 -1

14,5 ml glycerol, 100 ml glycerol 1-2

1000 ml aquades 5000 ml aquades
Asked = how many bottles can be made from the materials | have

Based on the results of the calculation, it
Answer : Ethanol =3000:833=3,6

H20,=200:41,7=4,8

Glycerol=100:14,5=6,9

Aguades =5000:1000=5
I am sure with my answer because the four calculation results can show how many bottles are
made.

can be concluded that at most can make
3.6 bottles by rounding down 3 bottles.

Figure 3. A' result
Figure 3 shows that A use numbers and division operations to show the ideas used. A

wrote down what is asked and known in the problem and then developed the strategy used,
namely dividing the composition of the ingredients she has with the composition of the
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ingredients needed for one bottle of hand sanitizer. After that, A chose the smallest division
among the results found and rounded it down. E can also conclude what is obtained wholly and
correctly. The following is an interview excerpt between the researcher (R) with A to determine
A's ability to present ideas orally.

R : What is known and asked in the problem Q1? (I-1)
A : Asked to count how many bottles of hand sanitizer can be made if the number of

ingredients is generally known and the amount of ingredients available is also known. (-
1)

The following is an interview excerpt between the researcher (R) with A to determine A's
ability to understand and evaluate mathematical ideas orally. Based on the results of A's work
in Figure 3 code I-1 and interview excerpt, A can explain what information is on the problem and
what is asked on the problem orally and in full writing to fulfill indicator I-1. This research result
is in line with some research (Disasmitowati & Utami, 2017; Kholil & Putra, 2019; Ma'rifah et al.,
2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020) state that students with high
mathematical abilities can perform written and oral mathematical communication at the stage
of understanding the problem wholly and accurately.

R : What is your strategy for solving Q17 (1-2)

A : Divide the number of materials available by the number of ingredients in general. Then
conclude the answer by looking for the smallest answer. (1-2)

R : Why did you use that strategy? (1-2)

A : Because | think that strategy is the fastest. (1-2)

R : Are you sure of your conclusions? Why? (1-2)

A : Yes, | am sure. with my answer because all four calculation results can show how many
bottles were made, and | checked my calculation. (1-2)

Based on the results of A's work in Figure 3 code I-2 and interview excerpt, A can explain
the strategy in solving math problems orally and in writing wholly and correctly. A can conclude
the results obtained with three bottles, the correct answer. A can't explain a reasonable reason
for the processes and procedures used to solve the problem. A just chose that strategy because
that strategy is the fastest. A can evaluate the results obtained associated with the given
problem. A was sure of the answer because A had rechecked her calculations. Because E can
explain the strategy clearly and can evaluate the result but can't explain thoroughly a reasonable
reason for the procedures used, It can be implied that A quite by the indicator I-2. In line with
the research result of Rohid et al. (2019), this research result states that students with high
mathematical abilities can solve the problem but got difficulties expressing the reasonable
reason for the procedures used orally. On the other hand, this result was contrary to some
research (Disasmitowati & Utami, 2017; Kholil & Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al.,
2020; Tahmir et al., 2020; Wati et al., 2020). They state that students with high mathematical
abilities can explain the reasonable reason for the procedures used orally.
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Based on the results of E's work that used numeric symbols and division operations to
present ideas, it can be implied that E can use mathematical terms or notations to present ideas.
E can fulfill indicator I-3. This research result is in line with some research (Disasmitowati &
Utami, 2017; Kholil & Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020;
Wati et al., 2020) state that students with high mathematical abilities can use mathematics
symbols to solve problems.

Subject 3 (L)
The L' answer in Figure 4 is as follows.

a) Diketauui:
¢ Bauau Yaug diPerlukan Uutuk wawbuat | botol bevt | liter Uoudtuuwitiler adalau £4anol
tipe 967 B3I Wl bydroden Pewxwida Hipe 37 U, W GRigeol tiPe 487 U5 Wi daw
aquadet. VO W,
o Bauau Mavg diwiliki adatak 3IgUD Wi etawol, WV W1 Hydwges Pewokrida , (0D wil GRI et ,
dau T Ziter aquades. .
Ditowya :
BevPa bauwyat boto! Uaudtuwnititer Yuug daPat dibuat bila kawu wewPugui 30V® Wl @tauol,
WO Wi Hydwqewn Povkeida , 100 wl Yeiters) | dau § liter aquader7
b) + Crauor
36U0 wl : 833 wl = 3,6 -0 3 boto)
+ Hydwaeu Peorwda
WO Wi w,l we = Yy, @ —©° U botol
o Gliserol
WO Wl @ y,swe:= 6,9 —© 6 botol
* nquqdu-
SUYO Wi : WUD wl = S botol
Judi, Uaudtuuitizer Yuug dapat dibuat Sebauyus 2 botol,

Known =
e The ingredients needed to make 1 bottle containing 1 liter of hand sanitizer are ethanol

96% type 833 ml, hydrogen peroxide 3% type 41,7 ml, glycerol 98% type 14,5 ml, and

I-1
aquades 1000 ml. -

e owned materials are 3000 ml ethanol, 200 hydrogen peroxide, 100 ml glycerol, 5000 ml|

aquades
Asked = how many bottles of hand sanitizer can you make if you have 3000 ml ethanol,
200 hydrogen peroxide, 100 ml glycerol, 5000 ml aquades?

e Ethanol
3000:833=3,6
e Hy0
200:41,7=4,8
e  Glycerol I-2

e 100:14,5=6,9
e Aquades =5000:1000=5
so | can make 3 bottles of hand sanitizer.

Figure 4. L' result

Figure 4 shows that L used numbers and division operations to show the ideas used. L
wrote down what is asked and known in the problem and then developed the strategy used,
namely dividing the composition of the ingredients she has with the composition of the
ingredients needed for one bottle of hand sanitizer. After that, L chose the smallest division
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result among the division results found and rounded it down. L can also conclude what is
obtained correctly. The following is an interview excerpt between the researcher (R) and L to
determine L's ability to present ideas orally.

R : What is known and asked about problem Q17 (I-1)

L : The question is, how many bottles of hand sanitizer can be made if you have 3000 ml of
ethanol, 200 ml of hydrogen peroxide, 100 ml of glycerol, and 5 litres of aquades? What is
known is the ingredients needed to make one bottle containing 1 litre of hand sanitizer
and the ingredients | have. (I-1)

The following is an interview excerpt between the researcher (R) and L to determine L's
ability to understand and evaluate mathematical ideas orally. Based on the results of L's work in
Figure 2 code I-1 and interview excerpt, L can explain what information is on the problem and
what is asked on the problem orally and in full writing to fulfill indicator I-1. This research result
in line with some research (Disasmitowati & Utami, 2017; Kholil & Putra, 2019; Ma'rifah et al.,
2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020) that states that students with
high mathematical abilities can perform written and oral mathematical communication at the
stage of understanding the problem accurately and completely.

x

: How did you solve problem Q17 (1-2)

~

: The materials owned are divided by the materials for making hand sanitizers, then the
most negligible value | made as to the answer. If there is a comma, | will round it down. (-
2)

: Why did you use that strategy? (1-2)

: Because that's the easiest way, in my opinion. (1-2)

: Are you sure of your conclusions? Why? (1-2)

= X ™~ X

: Sure, because | think the strategy or method | use is correct. (1-2)

Based on the results of L's work in Figure 4 code I-2 and interview excerpt, L can explain
the strategy in solving math problems orally and in writing correctly and completely. L can
conclude the results obtained with three bottles, the correct answer. L can't explain a reasonable
reason for the processes and procedures used to solve the problem. L can't evaluate the results
obtained associated with the given problem. A just said that the strategy she was using was
right, without a reasonable reason why she was sure of her answer. It can be implied that L is
entirely by the indicator I-2. In line with Rohid et al. (2019), this research result states that
students with high mathematical abilities can solve the problem but have difficulties expressing
the reasonable reason for the procedures used orally and can't evaluate the results obtained.
On the other hand, this result was contrary with some research (Disasmitowati & Utami, 2017;
Kholil & Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al.,
2020). It states that students with high mathematical abilities can explain the reasonable reason
and evaluate the result of mathematical ideas

Based on the results of E's work that used numeric symbols and division operations to
present ideas, it can be implied that E can use mathematical terms or notations to present ideas.
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E can fulfill indicator I-3. This research result is in line with some research (Disasmitowati &
Utami, 2017; Kholil & Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020;
Wati et al., 2020) that states students with high mathematical abilities can use mathematics
symbols to solve problems.

The following are the results of the analysis of students' mathematical communication
skills in COVID-19 based on Table 2 which are summarized in Table 4.

Tabel 4. Mathematical communication skills result

Mathematical Communication
L. E A L Total Score Category
indicators

State mathematical ideas both 2 2 2 6 100  very high

orally or in writing, present and

depict them visually (I-1)

Understand and evaluate 3 3 2 8 66,7 high
mathematical ideas both orally

and in writing (I-2)

Use mathematical terms or 4 4 4 12 100  very high
notation and their structures to

present ideas (I-3)

Total 9 9 8
Score 90 90 80
Category very high  very high  very high

Based on the results of E, A, and L's work and an excerpt of interviews with E, A, and L
in solving Q1 problems, in-state mathematical ideas both orally or in writing, present and depict
them visually or the I-1 indicator. All students have a very high ability to identify problems. The
three subjects can explain what is known and ask in full. Based on Table 4, which gets a total
score of 2 for each subject in the I-1 indicator, we can conclude that students with high math
abilities have very high abilities in representing mathematical ideas orally and in writing and
representing them. This result research in line with some research (Kholil & Putra, 2019; Ma'rifah
et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020) that states students with
high mathematical abilities can perform written and oral mathematical communication at the
stage express mathematical ideas accurately and completely.

In understanding and evaluating mathematical ideas orally and in writing or |12 indicator,
all subjects can work on the procedure towards a mathematical solution in a complete way, with
smooth answers and correct calculations. Still, all students can't explain a reasonable reason for
the processes and procedures used to solve the problem. All subjects can interpret
mathematical results with fluent answers and by the context, but one subject cannot fully
explain the correct conclusions. Based on Table 4, which gets a score of 3 for E and A and score
2 for the I-2 indicator, we can conclude that students with high math abilities have high abilities
to understand and evaluate mathematical ideas both orally and in writing. This result research
in line with some research (Kholil & Putra, 2019; Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir
et al., 2020; Wati et al., 2020). It states that students with high mathematical abilities can
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evaluate mathematical ideas both orally and in writing, even though, they must be trained to be
accountable for the strategies they use and the conclusions they get.

Using mathematical terms or notation and their structures to present ideas or the I-3
indicator, all subjects can use mathematical terms or notations to present ideas. Subjects use
numeric symbols and division operations to present ideas. Based on Table 4, which gets a total
score of 4 for each subject in the I-3 indicator, we can conclude that students with high math
abilities have very high abilities in using mathematical terms or notation and their structures to
present ideas. This result research in line with the resulting research (Kholil & Putra, 2019;
Ma'rifah et al., 2020; Pertiwi et al., 2020; Tahmir et al., 2020; Wati et al., 2020). It states that
students with high math abilities can use mathematical terms or notation and their structures
to present ideas.

Generally, the high achievers have shown mathematical communication and problem-
solving skills given non-routine problems. It conforms to Kholil & Putra (2019) dan Pertiwi et al.
(2020), where students with high mathematics academic backgrounds could communicate their
solutions and answers in solving problems. Provided with the students' academic records,
teachers can infer that high achievers in mathematics can perform mathematical
communication skills effectively when dealing with problem-solving. Nevertheless, the current
study refutes (Rohid et al., 2019) that students with good mathematical backgrounds have less
mathematical communication skills. Indeed, it must be noted that grades do not always entail
efficiency, particularly with mathematical communication and problem-solving. Since
communication is an integral part of solving non-routine problems (Pentang et al., 2020),
teachers must work on this skill among their students to help them problem-solve while
maintaining a reputable academic background.

CONCLUSION

The results of this research provide new information about the mathematical
communication of students who have high mathematical abilities, so it can be one of the
teacher's guidelines in determining appropriate learning to improve students' mathematical
communication. Based on the results and discussion, it can be concluded that students with high
achievement have high mathematical communication skills and can fulfill all indicators of
mathematical communication in this study as follows : (1) can present mathematical ideas orally
and in writing completely and clearly, (2) can interpret and evaluate the results obtained in
writing, but less in the express reasonable reason for the procedures used orally, (3) can use
terms, mathematical notation, and math symbol. This research result pro with statements that
students with high mathematics academic backgrounds could communicate their solutions and
answers in solving problems. Students with high achievement students can communicate and
solve problems in the context of COVID-19. The limitation in this research is that it only uses
three subjects and in the context of Covid-19 only. It is recommended that further research use
more subjects and a variety of contexts.
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