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ARTICLE INFO STRACT
is study aims to explore students’ mathematical
communication skills when solving one-variable linear
“”-"””’“”1*"”””3' equations and inequalities, using the ethnoma#jmematicy of
ethnoms tl:\ern 5 g . anyaman|purun|(traditional weaving from grass). This reseakch
mathematical communication - — L. K . .
used q htatig descriptive research. The subjects in this
study were six students selected from 28 students from grade
7 L. They were selected by using purpost.lsampl ing te::hniquei
The methods employed for gathering data encompassed tests,
Received 2021-08-14 interviews, and documentation. The analysis of data followed
Revised 2021-11-12 Miles and Huberman's approach, involving data reduction,
Accepted 2022-01-17 presentation, and drawing conclusions. Data validation was
ensured through triangulation, which relied on informagg
obtained from both test result analyses and interviews. E;
results of this study show that 46.4% of students demonstrate
high level mathematical communication abilities, 28.6% show
moderate abilities, and 25% have low abilities. Students with
high abilities effectively communicate mathematical ideas
through writing, drawing, and mathematical expressions,
while those with moderate abilities perform reasonably well
in these areas. In contrast, students with low abilities struggle
with all aspect mathematicakj communication. This is
expected to have a positive impact on improving the quality
of learning and helping students develop mathematical
communication skills.
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1. INTRODUCTION

Py Profidency in communication is crucial when it comes to mastering mathematics. The proficiency in
mathematical communication stands as one of the skills developed in the process of learning mathematics
(NCTM, 2020). Low communication skills can hinder the process of conveying effective information.
Thus, it might lead to misunderstandings. In problem-solving, mathematical communication is essential
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because it helps express the problem and the process of finding its solution (Sari, Syahputra, & Surya,
2020). So, there needs to be important considerations to design ways to improve students’' communication
skills better, and one of them is through ethnomathematic:

However, the actual fact is that in the context of mathematics learning, mathematical ability still has
not reached the optimal level. The low level of mathematical ability in Indonesian students can be
identified through the results of the PISA survey in 2022, Indonesia is ranked 70 out of 81 countries in
terms of mathematical abilit—y,th a score of 366 (OECD., 2023). This result shows a decrease compared
to 2018, when Indonesia was ranked 72 out of 78 countries with a score of 379 in the category :mqafh
skills according to the PISA report that year (OECD, 2019). The same thing can also be seen from several
previous studies which say the mathematical communication skills of junicmigh school students are
observed to be at a relatively low level (Aurelyasari & Nur, 2023; Rochmad et al, ; Hutapea et al.,,
2019; Yanti et al., 2019). Based on these results, teachers need to provide guidance so that students can
achieve optimal learning outcomes.

Mathematical communication skills refer to an individual's capacity to articulate mathematical
concepts, comprehend, interpret, evaluate, or react to math tical ideas, and utilize terminology,
notations, and symbols to convey these mathematical concepts (Kohid et al., 2019). Another opinion says
Mathematical communication serves as a means for students to articulate mathematical concepts verbally
or in written form, whether through visual aids such as pictures, tables, graphs, or demonstrations
involving mathematical symbols (Qohar & Fazira, 2022). There are 3 indicators of mathematical
communication according to Kusumah (2020) namely (1) written, students are able to axpress ideas using
their own words own words, design mathematiggl models using correct mathematical language, and
provide arguments in writing well; (2) drawing, students are able to explain a problem presented in the
form of diagrams or tables so that they can interpret the mathematical or vice versa; (3) mathematical
expressions, students are able to convey mathematical concepts fluently using mathematical language.

Students still lack mathematical communication abilities, therefor interesting learning is needed.
One promising approach to addressing these challenges is through the integration of emnzymathematicj
which connects mathematics with culture. By connecting mathematical concepts to cultural practices,
such as nnynnmnlpurm from South Kalimantan, students can engage with| mathematics in ways that are
both meaningful and relevant to their cultural experiences. Ethnomathematics as the intersection of
mathematics and culture, provides a framework for exploring how cultural prattices, such as rmyrmm:l
purun| can be used to enhance mathematics learning. By using traditional weaving crafts, which involv
geometric patterns and problem-solving, students can develop their mathematical communication skills
in a familiar and engaging context. ”

Ethnomathematicq does not only discuss historical locations, but is not just a tool for learning in
multicultural classroomss. The ethnomathematics approach, which views mathematics as a subject closely
linked to context and culture, helps provide a sgificant framework for enhancing creativity in classroom
mathematics learning (Herawaty et al., 2020). Ethnomathematics can also be defined as the intersection
of culture, mathematics, and mathematical modeling used to help understand and connect some
mathematical ideas (Orey & Rosa, 2021). In addition, Rosa & De Oliveira (2020) also define
Ethnomathematics encompasses mathematical concepts and techniques derived from cultural customs
that evolve within both conventional and non-conventional sodieties. The cultural object used in this
research is nuynmmlpurm from South Kalimantan. Pumriis one of the wild plant varieties that widely
grows and develops in the'swampy areas of South Kalimantan. Emawatjﬂ(Z(]Z]) also categorizes rmyrmmzl
purun] into two types, namely flat or two-dimensional and three-dimensdional. Flat refers to a techniqu
made'with a flat, thin, and wide shape. Itis usually used for making mats, tablecloths, walls of traditional
house booths, and various other decorative items. Meanwhile, three-dimensional plaitinﬂ is a type of
rm_l_mnummu craft that has been modified to create products such as bags, tissue holder$, and pencil
cases. S

There are several studies related to woven ethnomathematics such ad)osinaeng et al (2020) have
explored mathematical elements in Boti Tribe and there are several mathematical skills such as
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representation, spatial, making connections, and problem-solving skills that can be developed through
Boti Tribe. Yudianto et al (2020) has examined aspects of ethnomathematics in bamboo weaving crafts in
Gintangan village, Banyuwangi. Nurbaeti et al (2019) has researched learning resources derived from
woven fabric (tembe nggoli) mbojo tribal people in the form of geometry concepts. Sowanto & Mulyadin
(2019) has made ethnomathematics-based teaching materials of traditional woven fabrgyaf mbojo-NTB
on geometry concept. Wurdani & Budiarto (2021) have explored mathematical elements in the livelihood
system of the rattan wegping craft busines and mathematical skills such as mathematical literacy that can
be developed through the rattan weaving craft I:Finess of the Gresik community. Amalia et al (2019)
conducted a study to 'gvestigate the correlation between the skill of weaving different types of rattan
woven motifs and the mathematical logical thinking ability of students in schools around the Galmantro
Rattan Tourism Village of Cirebon Regency, this could be an interesting way xplore the potential
cognitive benefits or connections between traditional crafts and academic skills. The results of KamidLef
al (2020) grouped mathematical communication ability in gender groups, while this study grouptd
mathematigal communication ability in high, medium, and low categories. Elfareta & Murtiyasa (2022)
analyzed mathematical communication ability on the competency of a two-variable linear equation
system using Bruner's theory. While this research focus on mathematical mmmlmicatanabilifies based
on mrymmml p”r””Pmm South Kalimantan on the competency of one-variable linear 'equations and
inequalities:

However, research on students’ mathematical communicaton| abilities based on rm],mmmjpunm has
not existed yet. Thergmgre still many researchers who only explore tultural objects but do not dpply them
in a class. Thereforgis study aims to explore students’ mathematical communication skills when
solving one-variable linear equations and inequalities, using the ethnumathematica| of rmyrmmul p:mmL
which will be categorized into high, moderate, and low categories.

2. METHODS &
43
This research uses qualitative descriptive research, to describe stuclen:l learning outcomes in

solving mathematical communication problems on thel materj e-variablé linear equations and
inequalities, using the ethm)mathematir:j of nnynmwmr {1 The research was conducted at Abu Bakarl
Integrated Islamic Junior High School Ydgyakarta in'the semester of the 2023/2024 academic year.
The subjects in this study were six students selected from 28 students from grade 7 I. They were selected
by using purposd sampling technique| This technique is used because the sample is representative
enough and has répresentative value so'that the research objectives can be met. Researchers will t
students of class 7 I of Abu Bakai| Integrated Islamic Junior High School Yogyakarta comprises two
students with high ability, two with| moderate ability, and two with low ability. The classification of
student scores is shown in the table ds follows:

Table 1. Classification of studentecore
Scurq ,.—--"'CE.:;?;_ification
80 < x <'100 High
65 < x <80 Moderate
0<x<65 Low

After the learning process, students were givena mafhemaml communication test. The test as
in the form of an essay question consisting of 6 questions. Then| students were categorized into high,
moderate, and low categories. The| selected subjects will be ahalyzed the results of thel work and
interviews. There is ethnomathematicd in anyaman] purun including woven motifs that form squares,
rectgmeles, cubes, and blocks that havé length, width, an'd height The mathematical communication
teat%pnesented in Figure 1.
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1. Make 1 closed sentence and 1 open sentence.

W

Make 1 open sentence into a closed sentence with the correct value.

w

Find the solution of the following linear equation of one variable:
a Zx+9=15
) 1
b s(zy+d)=sly-3)
4a __ 4a+2
4+ L)

4 Find the solution of the following one-variable linear ineguality where x.y. and r are real
number_. Then draw the solution on a number line_

a ix+5=15
b. 2y —6=8y+5
© 3—(5+r) <15

5 An advice box made of anyaman purun is a block with a length of 20 em more than its width.
If the circumference of the base of the advice box is equal to 60 cm.

Source: Misliani 2019
a. Write down the information with the mathematical model that you obtained based on the
problem above.

b. Determine the length to make the suggestion boo

6. Dalit mats made from anyaman purun are rectangular in shape with a length of 3 m and width
of (3x — 2) m. The area of the dalit mat is not less than 3 m?_ If the cost of making the mat 1 m?
is Rp 40.000, then.

Sumber: Misliand 2019
a. Write down the information with the mathematical model that you obtained based on the
problem above.
b. Determine the minimum wodth and cost that must be provided to make Dalit Mats.

Figure 1. Mamemat—icall communication test

This ethnomathematicq aspect can be integrated into the mathematical communication ability
test questions. The relationship between mrynmmrl purun] ethnomathematics] and mathematical
communication skills is that students can communicate or cohvert mathematical ideas such as length,
width, height into mathematical models. The methods employed for gathering data included tests,
interviews, and documentation. Tests were conducted to obtain student answers on the ject of linear
equations and inequalities of one variable. The essay test questions were adjusted to the mathematical
communication indicators. The indicators of mathematical communication ability used in this study
are as follows:

%ble 2. Indicatof of mathematical communication ability

Indicatot Question Problem
number form
Written, Writing down given information and the inquiry being 1,2,5a,6a Essay
posed, expressing everyday events into mathematical language
or symbols ?
Drawing. Describe the problem situation in the form of a picture 4a,4b,4c Essay

or explain the idea of a mathematical situation with a picture
Mathematical expression. Develop mathematical ideas using  3a,3b,3¢,5b,6b Essay
mathematical expressions and solve problems
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41
As for the data collection technique, researcher gave a mathematical communication ability

test to 28 students at the end of the lesson to determine the percentage of students who were in th

high, mediugyglow categories. After obtaining student mathematical ability test data, researcher

selected two students in the high category, two students in the medium category, and two students in
the low category for further analysis and interviews. The interview questions aimed to obtain more in-
depth data about the students' mathematical students' mathematical abilities and verify students’
answers. The documents used wggm test results and student rosters.

The analysis followed the Miles and Huberman model, involving data reduction, presentation,
and drawing conclusions. Datalreduction stage, namely verifying the responses of six research subjects
using mgthematical communidation indicators. l"re‘-;entatinmj stage, namely displaying the results of
scanned students’ answers that have been given indicators of mathematical communication, followed
by obtaining interview results, whether they supppst student resgmses.LDrawhg conclusions stage,
namely concluding from the results of verification. Data verification involves cross-referencing the test
results with the interview results. Data validation was ensured through triangulation, which relied on
information obtained from both test result analyses and interviews.

3. FINDINGS gID DISCUSSION

Table 3 shows the test results of athemaﬁcal communication skills of grade 7 s ts on the
material of linear equations and inequalities of one variable. Based on the festults, 13 students are
in the high category, 8 students are moderate, and 7 students are low. Thus, studsmts’ mathematical
communication skills can be said to be good. Then, 6 students were selected with 2 high categories, 2
medium categories, and 2 low categories.

Table 3. Classification of students’ mathematical communication ability

Category Many students Percentage %
High 13 46,4
Moderate 8 28,6
Low 7 25

Table 4. Resulfjof students’” mathematical communication

Quesfimll High Moderate Low
QSK  DASD

No Indicator

=
O
z
~
&
~

number
1 Written 1
2
5a
6a
2 Drawing 4a
4b
4c
3 Mathematical 3a
expression 3b
3¢
5b
6b

R N
<<
o

< ==
R ST

LA

v

Table 4 demonstrates that students in the high category, such as KZ and QSK, were able to meet
the majority of indicators (marked by ‘\"), while those in the low category, such as AGN and KAP,
showed gaps in their ability to solve linear inequalities and create accurate mathematical models (as
indicated by the absence of check marks).

N Nt
R O NS
N O N N N
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Students’ mathematical communication skills were assessed by interpreting students’ work on
the six problges for each category.|Samples of student answers are divided into high, moderate, and
low, namely students in the high Lategory, such as KZ. Students in the moderate category, such as
DASD. Students in the low category, such as AGN.

3.1. Students’ Mathematical Communication Ability in High Category

3.11 KZ Student

Problem number 1, KZ demonstrated mathematical communication ability by open sentences
and closed sentences, fulfilling the written indicator. Problem number 2, KZ demonstrate mathematical

communication ability Wﬁaﬁ‘r‘?ﬁrrmtan—apm sentence into a closed sentence, fulfilling the written
indicator. KZ could ex’press open and ¢losed sentences into mathematical language or symbols. Apart
from that, KZ could transform an open sentence into a closed sentence into mathematical language or
symbols.

1_ ‘+ 3 :l'{ (kghma{- "CQTJCU&UP) 1. 143 = 4(Closed sentences)

- 2 + Z = 6 (Open sentences)
®arz:6 (Kalimat terbuka)
2‘ “+n =\§,.a I+ q.;[s @ 2. 11+n=15 —» 11+4=15

Figure 2. KZ Answer in Solving Problem number 1 and 2

Here is excerpt of the interview between KZ and Researcher (S).

S : How did you know that 1 + 3 = 4 is closed sentences and 2 + Z = 6 is open sentences?

KZ : Open sentences are sentences that have variables while closed sentences do not have
variables.

S : How about number 2, please tell me why you wrote 11 +n =15into 11+ 4 =15 ?

KZ : I changed the variable n with 4 so that it becomes a closed sentence.

The interview results show that student has understood the concept of open sentences and closed
sentences. Students are also able to convert open sentences into closed sentences.

Problem numbers 3a, 3b, and 3¢, KZ showed mathematical communication ability by solving
problems with precise calculations, fulfilling the mathematical expression indicators. KZ could develop
mathematical ideas using mathematical expressions and solve problems.

—
* 3%,4.3-'5 L gg‘”%)_"ffﬂ'z'l < E:_. - ‘!uzn_ el
E=15=9 _loy+3 = by-1 CC(Ya) = 4 {4a gz
_"‘,! B — oy -pyr-l-3 G 24ya = leq + 3
2K+ 6 X . S 24a -lea =
- } z T e My = e o
—¥I,| [T i
’ . =z
@) (b) ©

Figure 2. KZ Answer in Solving Problem (gl’mblem 3a; (b) Problem 3b; (c) Problem 3¢
Here is excerpt of the interview between KZ and Researcher (S).
S : How did you solve number 3a, 3b, and 3¢?
KZ : Problem 3a, I put variables with variables, then constants with constants, so as to obtain
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the value of x. Problem 3b, I worked on the one inside the brackets first. While problem 3c,

I did cross multiplication.

The interview results show that student has understood the concept of one-variable linear
equations. The calculation procedure is appropriate.

Problem number 4a, KZ students showed mathematical communication skills by drawing the
right number line, fulfilling the drawing indicator. Problem number 4b and 4¢, KZ was able to draw
the solution of one-variable linear inequality on a number line, although it was less precise in solving
the linear inequality related to “if multiplied by a negative real number then the sign of the inequality
will change”. Problem number 4b, KZ wrote y = —% while the correct calculation should be y < — 1?1.
Problem number 4¢, KZ wrote r < —17, while the correct calculation should be r > —17.

a Llx4s 215 b soge _‘f_b 2y -6 = 33_4‘5‘_ & 3=(str)< 1§
5 ek 2y-8y = S+ 3-§-r £ IS
3 hll BT =2 W, oy £ \5-3%F
Ty o 10 . — & =k ELs L 2 )
_2‘ i Z ]f__'_l_é{ ' . f:-__? =| -| —1
NS =7 P
% 220, _;Gan‘s a\|:1-'?}£ Goris %"!ﬂylﬂ - S
é—r—}n—Q d—.——-—'z:_:)_
— o =z
(a) (b) ()

Figure 3. KZ Answer in Solving Problem (a) Problem 4a; (b) Problem 4b; (c) Problem 4c
Here is excerpt of the interview between KZ and Researcher (S).
s ¢ How did you draw rmmberl line problem 4a, 4b, and 4¢?
KZ 1 Problem 4a, because it is more than 20, the arrow is to the right, then there is a white circle

near the arrow which indicates the inequality is more than not more than equal to. Problexi

. 11 . . . .
4b, because it is more than equal to — —-the arrow is to the right, then there is a blagk circle

near the arrow indicating the inequality is more than equal T3 m 4c, becgtise less than

then —17 the arrow is to the left, then there is a white circle near the arrow indicating less

than not less than equal to.

The interview results show that students have understood the concept of how to draw a number
line, but KZ needs to improve his accuracy in counting.

Problem 5a, KZ could convey information from the suggestion box made of mrymmmLia—;lnrm
writing what is known and asked, fulfilling the written indicator. Problem 5b, KZ calculates the width
of the suggestion box through the perimeter and the known suggestion box length equation, then puts
the width value of the suggestion box into the suggestion box length equation, thus obtaining the length
to make the suggestion box, fulfilling the mathematical expression indicator.

58 Jowep «

Diket = €= 204 em )
Kz 60em @

Ditanya = ®rgna utk memﬁ_xg_t_

kotak soran.

Known=p=20+1cm
K =60cm
Asked =length to create

a suggestion box

Figure 4. KZ Answer in Solving Problem 5a
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k= 60own K =60 cm
2Py = 66— 2p+10) =60
= b0 2020+ 1+ 1) =60
@2 (a%+20)= 60 2(21+20) =60
q}i+|{osb0 4l + 40 =60

Wse-\la— 41 =60 — 40
\qnggn 41 20
___:{;k —_ 4 T
! =5

e
0 . R'—'S
P=20+S | b p=20+5
P=25C-m// M

Eigurcl 5. KZATSWer in Solving Problem 5b

Here is excerpt of the interview between KZ and Researcher (S).

S : How did you solve number 5a and 5b?
K7 <1 first wrote down what is known and asked. Then find the width by inputting it into the
circumference formula. so that the width is 5 cm and the length is 25 cm.

The interview results show that students have understood the eth nl)mathematic&lpmblem given,
has used the right formula, and the argument given makes sense

Problem 6a, KZ can convey information from dalitl-mats made of anyamar p.’.ﬂ’.’.!]‘?ﬁ( writing what
is known and asked, thus fulfilling the written indicatot. Problem 6b, KZ calculated'the width of the
dalif mats through the known area and length of the dalif mat, then calculated the minimum cost to
make the dalitl mat, fulfilling the mathematical expression indicator.

1

{GA Dtiar P;_gm g -_ ‘__- Known=p =3m
A= (3x=2)m 4 PN, l=3x-2)m
Le> 3m? =4 L= 3m?
wewiok Lkar sabos 1m* o= Bo Y0.000. — | The cost of making 1m? mat = Rp 40.000
¢ g P
Doy o Lebor don Blopmadmm | Asked = Width and minimum cost
24 — - — | px1 =L
hlle%L - — = — — 3(3)6—2) >3
2@,‘,;;; — | ox-6 =3
x= pp——— | 0% >3+6
A =
6&’%*’“ — V| o 9
v —179 =9
] 3;‘ - e | o =1
hgem | > 1007
r 33-29l, e — e T e )
;3,”3,, _____ L=3%x1=3m
jperiuan = 3 ¥ Yo.000 > Pp 120,000 | Costs required 3 x 40.000 = Rp 120.000
nimon m_hmgplaﬁalub&\gp ). 000 Pa So, the minimum cost required is Rp120.000.

Figure 6. KZ Answer in Solving Problem 6
Here is excerpt of the interview between KZ and Researcher (S).
S : How did you solve number 67

KZ : 1 first wrote down what was known and what was asked. Then find the value of the x variable
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contained in the dnh'r| mat width equation through the known area and length formulas. After
that, the width is 1 m. Calculating the cost of making d:rh')l mats, just multiply it by 3 so that
it is Rp120.000.

The interview results show that students have understood the eth nL)nmthenmtici[lamblem given,

has used the right formula, the argument given makes sense, and the calculation: procedure is

appr()priatei
3.2. Students” Mathematical Communication Ability in Mmh’.mq Category
3.21. DASD Student

Problem number 1, DASD showed proficiency in writing open and closed sentences, fulfilling
the written indicators. Problem number 2, DASD showed proficiency in converting open sentences into
closed sentences, fulfilling the written indicator. DASD always uses the variable x as an example, even
though there are many variables that can be used. In addition, DASD always uses the addition
operation as an example, even though there are many operations in mathematics that can be used.

. Kkalmat fertvlp> S+ 6 = [| 1. Closed sentences = 5+6 = 11

— 35— dechuka = &+ = 22 Open sentences =6 + x = 22
2 B o B esited =l |- 6+x=22 —» x=22—-6=16
T =6+16=22

=6+t =22

Figure 7. DASD Answer in Solving Problem number 1 and 2
Here is excerpt of the interview between DASD and Researcher (5).
S : How did you know that 5 + 6 = 11 is closed sentences and 6 + x = 22 is open sentences?
DASD  :5+ 6 = 11 has definite truth so it is called a closed sentence, while 6 + x = 22 has no truth
because there are still variables whose values are unknown, so it is called an open sentence.
S : How about number 2, please tell me why you wrote 6 +x = 22 into 6 +16 = 227
DASD I calculated the value of x first, then substituted it into the equation, so it became a closed
sentence.

The interview results show that DASD can give correct definitions of open sentences and closed
sentences.

Problem numbers 3a, 3b, and 3¢, DASD showed proficiency in solving problems with precise

calculations, fulfilling the mathematical expression indicators. However, DASD needs to write the
solution better so that it is easy to understand.

Q) $249015  Syelsd , Sy o B sty DR . 504 el s dhad
: : _ZIABRIAY e bpnlb§T| (T ———

_M-.g:ex;;?:gg

il y: B G gy

1 - ——

(a) (b) (c)

Figure 8. DASD Answer in Solving Problem gl"roblem 3a; (b) Problem 3b; (c) Problem 3¢
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Here is excerpt of the interview between DASD and Researcher (5).
5 : How did you solve number 3a, 3b, and 3¢?
DASD  : First, I group variables with variables, then constants with constants. If I find parentheses,
Ido it first. Then for problem 3¢, I cross Tmttipt

The interview results show DASD understands solving an equation. what rules are prioritized
in the calculation.

Problem number 4a, DASD showed proficiency in drawing the number line. However, there are
still errors in placing the arrows, drawn on the number 21, it should be number 20. Problem number
4b, DASD was able to draw the solution of one-variable linear inequality on a number line, although it
was less precise in solving the linear inequality related to “if multiplied by a negative real number then
the sign of the inequality will change”. Problem number 4b, DASD wrote y = — % while the correct

calculation should be y < — %. Problem number 4¢, DASD made calculation errors and did not draw a
number line.

. 3¥ 45015 3 dn)iss #é:f_}_l; bl.2y -6 2 By 45 = 2y-By) S46 -4y I ). 3B 18 £ 54 3r¢IS =3 148
F " § —= 10,
v)lo:) = on +0 ET"‘ . éi,;”i .{T_:_f {0
(a) (b) (©

Figure 9. DASD Answer in Solving Problem (a) Problem 4a; (b) Problem 4b; (c) Problem 4c¢
Here is excerpt of the interview between DASD and Researcher (5).
5 ¢ How did you draw numbevlfine problem 4a, 4b, and 4c?
DASD  : Problem 4a, because it is more than 20, the arrow is to the right. Problem 4b, ﬁmse it is
more than equal to — %, the arrow is to the right. Problem 4c, 1 did not draw the number
line.

The interview results show that students have understood the concept of how to draw a number
line, but there are still some mistakes. DASD needs to improve his accuracy in counting and drawing.

Problem 5a, DASD can convey information from the suggestion box made of woven purur| by
writing what is known, but not writing what is asked. Problem 5b, DASD did not use the periméter
formula correctly which led to calculation errors.

| Known=p=20cm >1
5.4 Dieti 4 p:10 cm)l k=60 cn K = 60-cfn

Figurel 10. DASD leing Problem 5a

bje0=204z| 3 600k 3 ey

z=Up

Figure 11. DASD Answer in Solving Problem 5b
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Here is excerpt of the interview between DASD and Researcher (5).
s : How did you solve number 5a and 5b?
DASD  :1 first wrote down what is known. Then find the width by inputting it into the
circumference formula.

The interview results show that students have understood the ethnrsmathematic1 problem given,
but did not explain in detail the calculations made.

Problem 6a, DASD can convey information from the problem of dalii mats made of rmymm:l
purun|by writing whatis known, butis wrong in interpreting the sentence “not less than”. DASD wro

L < 3m?, while the answer should be L = 3mZ2. Problem 6b, DASD calculated the width of the dalitﬁ‘ats
through the known area and length of the daliimat, then calculated the minimum cost to make the da]jtl
mat, thus fulfilling the mathematical expression indicator.

. S| Known=p = 3
0.)- JMWM- z re "l“- (évy’l)m L4.‘$ m’ (2 nown i)= (3:‘.',_ -
b). w3z _ ‘s_-. 9o =643 ¥ 346 DX %.] L < 3m?

L:3x2:3x1-2:3-22] §

Figure 12. DASD Answer in Solving Problem number 6a and 6b

Here is excerpt of the interview between DASD and Researcher (5).

s : How did you solve number 67

DASD I first wrote down what was known. Then find the value of the x variable contained in the drrh'rl

mat width equation through the known area and length formulas. After that, the width is 1 m.

The interview results show that students have understood the ethnumathematicj problem given,
but did not solve the problem until the end. DASD needs to increase accuracy in working on a problem.
3.3. Students’ Mathematical Communication Ability in Low Category

3.31 AGN Student

Problem number 1, AGN can give examples of open and closed sentences, fulfilling the written
indicator. Problem number 2, AGN can give an example of converting an open sentence into a closed
sentence, fulfilling the written indicator. AGN has used a variety of variables and arithmetic operations
in giving the example.

I V.alw;\a-t -'{efﬁ;f'up '= 1 + 1 =2 |1. Closedsentences =1+1=2
kslimat Herbulka = 4+ ¢ = 2 Opensentences =1+4+r=2
2:| X +1\§ =17 2. x+15=17
7 -\ =x (&Y) 17 -15=x
\7— 15 =12 17 —-15=2

Figure 13. AGN Answer in Solving Problem number 1 and 2
Here is excerpt of the interview between AGN and Researcher (S).
S : How did you know that 1 + 1 = 2 is closed sentences and 1 + r = 2 is open sentences?

AGN : One plus one is definitely equal to two. Whereas one plus v equals 2 is still unknown because
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the value of r is unknown. So, a closed sentence is a sentence that has a truth value, while an
open sentence does not.

S
AGN

: How about number 2, please tell me why you wrote 17 — 15 = x into 17 -15=27

: Converting an open sentence into a closed sentence, I just finding the unknown variables.

The interview results show that AGN can give examples of open sentences and closed sentences

then can give a reasonable argument.

Problem number 3a, AGN has done the calculation correctly. Problem number 3b, AGN made a

calculation error. AGN wrote 10y — 6)1
—3 — 1. Problem number 3¢, AGN has

= 3 —1, while the correct calculation should be 10y — 6y =
one the caleulation correctly.

5 b.ol2a432) - 6- 2
33-3x+9 : ¢ e 5
= < s
o Oy + = = bu- 4axé 4x42 +8
2% 1§-9 |mu ¢ aj ; 242 l6a+g
u -by = 31
E 1 — 5 1 Ma-lba : &
7x:6 4—q 4 8a - &
4 2 =
x=0r8g8 LT '/'1 a =

(@)

(b)

(c)

Figure 14. AGN Answer in Solving Problem (a) Problem 3a; (b) Problem 3b; (c) Problem 3¢

Here is excerpt of the interview between AGN and Researcher (5).

S : How did you solve number 3a, 3b, and 3¢?

AGN

: Problem 3a, 1 group variables with variables, then constants with constants. problem 3b,

I used the concept of rainbow multiplication. Problem 3c, I used cross multiplication.

The interview results show AGN understands solving an equation. What rules are prioritized
in the calculation. AGN needs to improve his accuracy in counting.

Problem number 4a, AGN has done the calculation correctly, but did not draw the number line.
Problem number 4b and 4c, AGN less precise in solving the linear inequality related to “if multiplied
by a negative real number then the sign of the inequality will change”. Problem number 4b, AGN wrote
vy = 1,8333, while the correct calculation should be y < —1,8333. Problem number 4c, AGN wrote r <
20, while the correct calculation should be r > —17. AGN did not draw the number line problem 4b

and 4c.
. 3- IS
4la-5x 1S 215 b 2y -6 ) 8y4C Sl X
N’ ; 2u-8u) 645
wﬂ L5 7 q,. i WS XM
bt POTH e
. 2 1 - 4
: =5 .3 o 13
| X 1120 v Y 1.83%3 ETmea oy - i
(a) (b)

(c)

Figure 15. AGN Answer in Solving Problem (a) Problem 4a; (b) Problem 4b; (c) Problem 4c¢
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Here is excerpt of the interview between AGN and Researcher (5).
5 : How did you draw nmnbc'vlh'ne problem 4a, 4b, and 4c?
AGN : Idid not draw the number line problem 4a, 4b, and, 4c.

The interview results show that AGN does not yetunderstand how to draw a number line. AGN
needs to learn more about how to draw a number line for linear inequality of one variable.

Problem 5a, AGN could convey information from the suggestion box made Ufm:ymrmrtmrmi
writing what is known and asked, fulfilling the written indicator. Problem 5b, AGN used the wrong
formula to find the width value of the suggestion box.

$. 2. Dlitahut + Prreamid a1t Known=p=20+1
i k = 60 cm
Tl o Asked = I?
Doy L 0K OMHIM o ) o0 4120 = 140
L: foc 66) " 1 =20x60
L:190 m l=120m

Figure 16. AGN Answer in Solving Problem 5
Here is excerpt of the interview between AGN and Researcher (S).
S : How did you solve number 57
AGN : 1 first wrote down what is known and asked. I calculated the width first, obtained the width is
120 cm. then the length becomes 140 cm.

The interview results show that AGN used the wrong formula to find the width value of the
suggestion box, and the argument given does not makes sense.

Problem 6a and 6b, AGN did not work on the problem.

Discussion

From @ analysis of mathematical communication ability, it is evident that students in the high
category exhibit proficient mathematical communication skills. This is evident as KZ and QSK
successfully meet the criteria for writing, drawing, and mathematical expression. Students can solve
the problem coherently and correctly at each stages, then students can be said to have high ability
(Elfareta & Murtiyasa, 2022). Students in the moderate category demonstrate reasonably good
mathematical communication skills, as DASD and KS can adequately fulfill the indicators for writing,
drawing, and mathematical expression. Students can solve the problem with coherent but not perfect
at some stages then sments can be said to have moderate ability (Elfareta & Murtiyasa, 2022). On the
other hand, students mn the| low category display inadequate mathematical communication skills, as

N and KAP struggle to meet the criteria for wgpng, drawing, and mathematical expression.
tudents have notbeen able to solve problems well, so 1t 1s said that their mathematical communication
skills still low (Elfareta & Murtiyasa, 2022).

ﬁxdents who have high mathematical communication skills can write mathematical
representation in the form of formulas used to solve mathematical problems. They are also able to use
mathematical language effectively, including writing mathematical symbols in problem solving
although they do always use mathematical symbols when explaining known and requested
information. High mathematical communication skills are also reflected in the students’ ability to
describe the shape that matches the image description and provide a clear flow of thought by writing

Maulina Fakhrunnisa Salsanabila, Marsigit, Ali Mahmudi | Mathematical Communication Ability Based on Anyaman Purun
Ethnomathematics




Al-Ishlah: Jurnal Pendidikan, Vol. 4, 1 ( April 2022): p-pp 74 0f 70

down the steps|In addition, they are able to use various forms of representation, including calculations
and wgiing corlclusions accurately (Sinaga, Sinaga, & Napitupulu, 2020).

tudents who have moderate mathematical communication abilities can compose mathematical
representations in the form of formulas used to solve mathematical problems. They are also able to use
mathematical language effectively by writing mathematical symbols in explaining problem solving,
although they may not always use mathematical symbols when describing known and required
information. Moderate mathematical communication abilities also include students’ ability to draw
appropriate shapes even without picture captions. In addition, students with moderate mathematical
communication ability are able to provide a clear picture of their train of thought by writing down the
steps, as well as using various formns of representation including calculations and writing conclusions
appropriately (Sinaga et al.g2020).

Students who have low mathematical communication skills show limitations in the use of
language and forms of mathematical representation. They tend not to present complete information
about wheggis known and what is asked, and do not describe the form that matches the question. In
addition, students with low mathematical communication abilities often have difficulty in providing a
clear flow of thought, mainly due to their lack of ability to write down the steps appropriately. There
are also problems in the use of mathematical representation form, where students may be able to
perform calculations but still often produce inaccurate conclusions (Sinaga et al., 2020).

Students classified in the high category exhibit proficient mathematical communication ability
(Ikhtiar et al, 2021). Students with high proficiency possess effective written mathgeaatical
communication ability, those with moderate proficiency demonstrate reasonably good written
mathematical communication ability, and students with proficiency exhibit weak written
mathematical communication skills (Faizah & Sugandji, 2022). The mathematical com ication ability
of students in the high category can be deemed excellent as they satisfy the criteria for writing, dpgaing,
and mathematical expression. Students in the moderate category only excel in two indicators, namely
writing and mathematical expression. Meanwhile, students in the low category can be considered
deficient in each of the writing, drawing, and mathematical expression indicators (Ikhsan et al., 2020).
The ability to communicate mathematically encompasses more than just students’ capability to convey
ideas through writing. It also involves skills in verbally expressing, elucidating, narrating, actively
listening, inquiring, clarifying, collaborating (sharing), writing, and, in the end, articulating the
mmpr%’minn acquired through learning. (Dominikus et al., 2020).

ough communication, students can develop and integrate mathematical thingkingl and
knowledge when solving problems. Students often have difficulty in explaining the reasoning behind
their understanding of a text. There are still many students who are unable to present solutions
effectively in the context of intrapersonal (internal processing of messages) and interpersonal (exchange
of information with others) communication, which is an important aspect of understanding the terms
needed to solve mathematical problems. This obstacle is related to the different ways students process
symbolic message, store information and use that knowledge in response to mathematical task
(Nurjanah, Herman, & Prabawanto, 2019).

4, QONCLUSION

Based on the aforementioned findings and discussions, it can be deduced thmtudents in the
high category demonstrate effective mathematical communication skills. Those 1n the moderate
category display reasonably ggod mathematical communication skills. Conversely, students in the low
category exhibit inadequate mathematical communication skills. Based on the results of the study, it is
expected that teachers emphasize on concepts, especially the concept of drawing a number line.
In addition, students should also be accustomed to writing what is known and asked by] the problemj

The limitation of this purchase is that the sample used is only students with ale gender.
Other researchers are advised to apply to students with male or mixed gender. In addition, the
questions given to measure mathematical communication skills still use limited ethnnmathematic_*
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Other researchers are advised to design questions not only on ?1 material of linear equations and
inequalities of one variable, and more variations in using ethnnmathematicsT
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