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Abstract: Written mathematical communication is an essential competency for pre-service mathematics
teachers, yet limited studies have explored this skill among them. Prior studies have highlighted a correlation
between communication skills and an individual's level of self-confidence. Because of that, this study aims to
describe the written mathematical communication abilities and self-confidence levels of mathematics teacher
candidates. The research involved 20 sixth-semester students of the Mathematics Education Program at
Universitas Negeri Malang, with six participants selected through purposive sampling. Using a descriptive
qualitative approach, the study was conducted in three phases: planning, implementation, and conclusion. Data
were collected through a written mathematical communication test and a self-confidence questionnaire, and
analyzed using triangulation to ensure reliability. The results showed that two students with high self-confidence
achieved level 4 in written mathematical communication, three students with moderate self-confidence attained
levels 2-3, and one student with low self-confidence reached level 1. These findings indicate that self-confidence
plays an important role in students’” written mathematical communication skills. Therefore, teacher education
programs are encouraged to design learning activities that foster students’ confidence in expressing
mathematical ideas in written form. Further studies with larger samples and broader contexts are recommended
to validate these findings.

Kata Kunci: written mathematical communication; self-confidence; pre-service mathematics teachers

INTRODUCTION

Communication is the verbal exchange of thoughts and ideas (Achir et al., 2017) and
serves as a means of sharing ideas and clarifying understanding (Fadillah, 2015). Through
communication, ideas can be reflected upon, refined, discussed, and developed, allowing
students to exchange ideas and simultaneously clarify their understanding and knowledge
gained through learning (Nugraha & Pujiastuti, 2019). Recognizing its importance, the National
Council of Teachers of Mathematics (NCTM) includes communication as one of the process
standards in mathematics learning principles (Khoiriyah et al., 2016). In this process, language
plays a vital role, and mathematics itself can function as a language. According to Andini &
Marlina (2021), mathematics is not only a tool for thinking but also a means to convey ideas
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concisely and accurately. Thus, communication using mathematics as a language is referred
to as mathematical communication.

Mathematical communication is the process of conveying ideas and knowledge either
in writing or orally (Dewi, 2014; Siskawati & Chandra). Mathematical communication is also
defined as a dialogue or interaction that occurs in the classroom environment. During this
dialogue process, messages containing the mathematical material being studied at that time
are transferred (Lamonta et al., 2016; Wardhana & Lutfianto, 2018). According to Hodiyanto
(2017), mathematical communication skills are divided into oral mathematical communication
skills and written mathematical communication skills. Oral mathematical communication skills
include speaking, listening, discussing, and exchanging opinions. Meanwhile, written
mathematical communication skills include presenting in the form of graphs, tables, symbols,
and equations in solving a problem. Both oral and written communication play an important
role for students.

There are several important roles of mathematical communication for students.
According to Samawati & Kurniasari (2021), communication can help students understand
concepts, solve problems, express their thoughts, think critically, and communicate effectively
both verbally and in writing. Additionally, by utilizing their mathematical communication skills,
students can understand and interpret their understanding of mathematical problems, both
in terms of calculations and in everyday life. Students can also exchange ideas and clarify their
understanding and knowledge during the mathematics learning process through effective
mathematical communication (Safitri & Sulistyaningtyas, 2024; Syafina & Pujiastuti, 2020).

Effective mathematical communication must meet several indicators. The indicators
of communication skills mentioned by Hendriana et al. (2017) include expressing real objects,
situations, and everyday events in mathematical models (pictures, tables, diagrams, graphs,
algebra); explaining ideas and mathematical models (diagrams, tables, graphs, algebra) in
everyday language; explaining and formulating questions about the mathematics being
studied; listening, writing, and discussing mathematics; reading with understanding of written
work; making conjectures, constructing arguments, formulating definitions and
generalizations; explaining and formulating questions about the mathematics being studied.
Meanwhile, according to Bernard (2015), communication ability indicators can serve as a
reference for teachers in developing students' ability to communicate results related to
mathematical problems in the form of images, graphs, and mathematical symbols used as
tools in solving problems.

Good communication skills are related to a person's self-confidence. According to
research by Damayanti et al. (2023), there is a significant positive relationship between a
person's interpersonal communication and their self-confidence. Self-confidence is the belief
or trust in oneself and one's ability to succeed. The belief in question is a person's belief that
they will act in the right, appropriate, or effective way in overcoming a problem (Kunhertanti
& Santosa, 2018). Self-confidence, also known as self-esteem, is one of the affective abilities
(Fitayanti et al., 2022). According to Maulidya & Nugraheni (2021), self-confidence is an
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attitude that demonstrates a sense of belief in one's abilities, which motivates and encourages
them to participate in learning, thereby positively impacting their academic performance. In
line with this, Kosim et al. (2020) state that students with self-confidence have a strong
influence on the achievements they will produce.

The close relationship between students' self-confidence and learning achievement
encourages self-confidence to become one of the important psychological structures to be
studied to see the results of students' achievements during the learning process (Ciftci & Yildiz,
2019). Moreover, self-confidence has a strong relationship with students' mathematical
communication skills. According to Ilyas et al. (2024), self-confidence has a positive correlation
with mathematical communication skills, including both written and oral forms. Students with
greater self-confidence tend to express their mathematical ideas more systematically and
logically in written form.Therefore, a teacher must also possess self-confidence and good
written mathematical communication skills. Written mathematical communication skills are
crucial for educators to assess students' mathematical understanding and develop follow-up
strategies to enhance their abilities (Pantaleon et al., 2018). Meanwhile, self-confidence is also
important for teachers as one of the indicators of fulfilling personal competence according to
the Regulation of the Minister of National Education (Permendiknas) No. 16 of 2007
(Sukmawati, 2019).

A pre-service teacher must also possess self-confidence and good written
mathematical communication skills (Pantaleon et al., 2018). This is important as one of the
preparations before becoming a teacher who meets the required competencies. However, the
reality in the field shows that prospective mathematics teachers still exhibit limited self-
confidence and inadequate written mathematical communication skills (essential component
of overall mathematical communication competence) (Hodiyanto, 2017) Observations reveal
that many pre-service teachers struggle to explain, present, and interpret mathematical ideas
in written form using appropriate language, symbols, diagrams, tables, or formulas. This issue
becomes evident during teaching practice sessions when they use PowerPoint presentations,
where some written representations—such as the use of variables in solving systems of linear
equations in two variables (SLETV)—are not presented accurately. For instance, they often
represent the variable x as “apple” and y as “orange,” whereas x should denote the value of
an apple, for example, the price of one kilograms apple. These findings indicate that several
indicators of students’ written mathematical communication skills have not yet been properly
achieved(Hendriana et al., 2017).

The weakness of written mathematical abilities is not only found in the observations
conducted but also reported in several previous studies. Some studies indicate that students
often experience difficulties in accurately expressing mathematical ideas—such as using
mathematical models, formulas, or symbols—when solving given problems (Riyadi et al.,
2021; Rizta & Antari, 2018). As a result, the solutions they produce are often invalid. For pre-
service teachers, this condition certainly deserves attention. A teacher must possess strong
mastery of subject matter as part of fulfilling professional competence. Professional
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competence is one of the four essential competencies that teachers are required to have
(Sukmawati, 2019). Teachers’ failure to write mathematical symbols accurately can lead
students to misunderstand a concept. This occurs because the correct use of symbols serves
as a fundamental basis for learning mathematical concepts (Kusgiarohmah et al., 2022).
Therefore, pre-service teachers who fail to meet the indicators of good written mathematical
communication skills can be said to have failed to fulfill their professional competence.

There have been several studies on self-confidence and mathematical ability
conducted by other researchers. Some researchers have focused on fostering students' self-
confidence (Ajayi et al., 2025; Tanjung & Amelia, 2017) or on examining the factors that
influence students' self-confidence in mathematics learning (Bendol & Jr., 2025). Several
studies focus on analyzing students' communication skills in specific types of learning (Hakim
et al., 2024; Sholihah et al., 2025; Wulandari & Astutiningtyas, 2020) or on specific subjects
such as geometry (Imanisa & Effendi, 2023; Pangaribuan et al., 2020; Riyadi et al., 2021),
SPLDV (Syafina & Pujiastuti, 2020), and linear equations (Andria et al., 2024). However, no
research has yet addressed self-confidence and written mathematical communication skills
simultaneously with the subject of pre-service mathematics teachers. According to Pantaleon
et al. (2018), written mathematical communication skills are crucial for educators to assess
students' mathematical understanding and develop follow-up strategies to enhance their
abilities. Therefore, it is necessary to investigate self-confidence and written mathematical
communication skills among pre-service mathematics teacher students. This research is
important to conduct in order to complement existing studies on self-confidence and
mathematical communication skills, considering that there is still limited research discussing
self-confidence written communication skills with pre-service teacher students as the
subjects.

METHODS

This study aims to describe the written mathematical abilities of students and the self-
confidence of pre-service teachers. Therefore, this type of research is descriptive qualitative
research. The choice of this qualitative method was based on the research objective, which
was to describe the written mathematical communication abilities and self-confidence levels
of mathematics teacher candidates (Creswell, 2012, 2014; Fraenkel et al., 2012).There are
three steps that need to be taken in this type of research, namely planning, implementation,
and conclusion (Putri et al., 2024). In the planning stage, the researcher conducted
observations and developed research instruments such as test items and interview guidelines.
In the implementation stage, the researcher administered a self-confidence questionnaire and
a written mathematical communication test to measure students’ abilities. The researcher
then conducted interviews with the selected participants. In the conclusion stage, the
researcher drew conclusions based on the data obtained.

The sampling technique used in this study is purposive sampling. The researcher
conducted the study on one class of pre-service mathematics teachers consisting of 20 sixth-
semester students at Malang State University. The 20 students were then grouped into several
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groups based on the similarity of their answers to the test questions to determine their written
mathematical communication skills and self-confidence categories. The researcher then
selected one student from each group for in-depth analysis. The selection was made by
considering the completeness and clarity of the student’s written mathematical
communication, as well as their representativeness of the group’s characteristics. This ensures
that each selected subject reflects the typical features of the group in terms of written
mathematical ability and self-confidence. Only one subject was selected from each group to
enable an in-depth qualitative analysis. Since this study aims to describe students’ written
mathematical abilities and self-confidence, selecting one representative from each category
provides rich, detailed data without unnecessary repetition.

The assessment indicators for written mathematical communication used in this study
were modified from the Maine Holistic Rubric for Mathematics, written by the Maine
Department of Education, and the Maryland Math Communication Rubric by the Maryland
State Department of Education (Utami et al., 2021). The modifications were made according
to the needs of the study. The aspects and indicators of written mathematical communication
skills resulting from these modifications are presented in Table 1 below.

Table 1. Aspects and Indicators of Written Mathematical Communication Skills

Aspects Indicators

Reading and understanding Write down what is known and what is asked in the
guestion using mathematical words or symbols
completely, clearly, and correctly.

Creating mathematical forms Use symbols, variables, or mathematical equations to
model problems into mathematical sentences
completely, clearly, and correctly.

Solving mathematical forms 1.Write down the procedures or steps for solving the

problem completely, clearly, and correctly.
2.Use symbols, variables, or equations when writing
the solution to the problem..

Concluding 1.Convert mathematical symbols, variables, or
equations to the problem situation to write
conclusions.

2.Write down conclusions and reasons when solving
problems completely, clearly, and correctly.

The self-confidence questionnaire used in this study is Peter Lauster's self-confidence
guestionnaire, which consists of 40 statements, 20 favorable (positive) statements, and 20
unfavorable (negative) statements (Lauster, 2012). For each statement, there are four answer
choices: very appropriate, appropriate, inappropriate, and very inappropriate. The lowest
score for each statement is 1, and the highest score for each statement is 4. Therefore, the
lowest total score for self-confidence is 40, and the highest total score for self-confidence is
160. The self-confidence categories used in this study are shown in Table 2 below.
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Table 2. Categories of Self-Confidence

Total Score Category
130-160 High
100-129 Moderate

70-99 Low
40-69 Very Low

After determining self-confidence levels, test results, and interviews, researchers
analyzed the data. Data analysis was conducted using descriptive statistical techniques to
determine students' self-confidence levels. Triangulation was performed using a combination
of questionnaire results, written test data, and interview findings to ensure data validity and
reliability.

RESULTS AND DISCUSSION
Results

During the preparatory stage, the researcher first conducted observations in a class of
sixth-semester students majoring in Mathematics Education at Malang State University.
During the observation, one of the student groups gave a presentation on mathematical
games using integers. Through this observation, the researcher obtained information that the
material presented, such as the writing of symbols and the use of equations, was still largely
inaccurate. This resulted in incomplete or even inconsistent solutions to the problems. During
the question-and-answer session, the attitudes and body language of some of the presenting
students indicated a lack of confidence in the material they were presenting. They were
unsure about the accuracy of the solutions they had written for the material they were
presenting. For this reason, the researcher decided to investigate the written mathematical
communication skills and self-confidence of pre-service mathematics teachers. Thus, at this
planning stage, the researcher created all the data collection instruments needed for the
study. These instruments include a self-confidence questionnaire in the form of a Google Form
and a test on the material of four-variable linear equations and inequalities to assess written
mathematical communication skills in printed form. Before being administered, the test items
underwent a validation and revision process conducted by two mathematics education
lecturers. The questions used as a test to assess students' written mathematical
communication skills are presented in Figure 1 below.
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e s s ey S ST Translation:
Four beavers, namely Ada, Berta, Cezar, and Dan, played
with scales and took photos. Three photos are shown
below.
Translation:
Tantangan Challenge
Selain 4 foto di atas, Foto mana yangn juga dapat dihasilkan ?? In addition to the four photOS abOVe, which other
Pilihan Jawaban photos can also be produced?
&
A. Ada beratnya sama dengan Cezar B. Berta beratnya sama dengan Dan
Translation:
A. Ada weighs the same as Cezar
B. Berta weighs the same as Dan
C. Cezaris lighter than Ada
C.Cezar lebih ringan dari Ada D.Berta lebih berat dari Dan D. Bertais heavier than Dan

Figure 1. Items for the Written Mathematical Communication Skills Test

The instructions for completing the questions are as follows:
1. Understand the questions above! Then write down what you know completely, clearly,
and correctly! (Use words or mathematical symbols.)
2. Create a mathematical form or model of the problem!
3. Find the solution to the mathematical model you have created!

Conclude your answers!

After the researcher prepared all the necessary instruments, the researcher proceeded
to the implementation stage. In this stage, the researcher collected data by asking students to
complete a self-confidence questionnaire based on their circumstances and to solve the test
guestions above. During the data collection process, almost all students completed the tasks
diligently and orderly, so the researcher did not encounter any significant challenges.

After the data was collected, the researcher processed the data by calculating the
students' self-confidence scores and analyzing the answers from the test questions that had
been given. The results of the self-confidence test showed that, out of 20 students, 3 had high
self-confidence, 7 had moderate self-confidence, and 10 had low self-confidence. The
researcher also measured students’ written mathematical communication skills through a test
administered based on a pre-prepared assessment rubric.Based on the results of this analysis,
six groups of students were identified with similar or comparable types of answers from the
test questions. The basis for determining the type of student answer was the extent to which
each student’s response met the aspects of written mathematical communication skills as
described previously.The first to third groups consisted of students who could only meet two
aspects (of varying degrees) of written communication skills. The fourth group consisted of
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students who successfully fulfilled all four aspects using a systematic procedure. The fifth
group consisted of students who only successfully fulfilled one aspect. Meanwhile, the sixth
group consisted of students who successfully fulfilled all four aspects despite using trial-and-
error techniques. The following are the results and discussion of the self-confidence and
written mathematical communication conditions of pre-service teacher students from each
group.
Student |

Student | represents the first group. The results of the test questions to assess written
mathematical communication skills indicate that Student | has met the second and third
aspects. The answers from Student | are presented in Figure 2 below.

: : _ : E O -@ & ArBic:Q+20
1 Diketanu: Translation: B T
% ! Given = Aco=cip
i = Ao , ; P I
Misat A = Decar Ada | Suppose A : Ada’s weight | ) C: 20-c Translation:
 B: pecr Berta | B : Berta’s wei.ght Fie. 53h If we examine equations 3 and 2,
" C: Cezar’s weight T assumingthat B and D switch
o Vet Cear . ’ igh 2C* 20
5 ——] D:Dan’s weight - | places on the scale, then D > B,
Vs beat Dan L _7*____¥_~ c:lo so options B and D are incorrect.

2. Atorcioti0 @

_A*D2 g0 ,@,#;j\*‘ei\;'u*zs‘iﬂ_w« @ e @
AYD 2 0%0 @

A agemsik an © dan O &’"Y‘\"‘l“bf fempar )

x =
&K% = ckp ® 2000 - S A X B¥1g =060 O Sisi Kwban,an pya 0> B
A0 Swre @ e A XS0 xlo Waka opsi @ can (D Salaln i
CTdS) S G e
Translation: Yeessa & dan @,ﬁj\}—\ Az C ,imaba Rersamany @) £al-h

Options A and B remain. If A=C, then equation 2 is

WAk~ o051 (@
incorrect, so option B is correct. : - of O benar

Figure 2. Answer Sheet of Student |

Figure 2 above shows that students have not yet fulfilled the first aspect of written
mathematical communication, namely, reading and understanding. This condition is
demonstrated by the students' inability to write down what they know from the given
guestions using mathematical symbols completely, clearly, and correctly. The student forgot
the unit of weight (possibly kg, ounces, grams, or another unit) in the example they wrote.
However, the student demonstrated the ability to use mathematical equations to model the
problem into mathematical statements. This fact indicates that the student has fulfilled the
second aspect, which is creating mathematical forms. The student has also been able to solve
mathematical forms, which is the third aspect of written mathematical communication skills.
This can be seen in Figure 2, which shows that they have successfully found the value of
variable ¢ and other equations that can be used to conclude. Despite having important
information, the student failed to draw the appropriate conclusion. This is evidenced by the
student's inability to evaluate each answer choice using the important information obtained
from the question. As a result, the conclusion written lacks accurate reasoning. Therefore, it
can be concluded that the student failed to fulfill the fourth aspect of written mathematical
communication, which is concluding.
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After reviewing the student's written mathematical communication results, the
researcher examined the student's self-confidence questionnaire results. The questionnaire
results showed that the student scored 123 points. This score indicates that the student falls
into the moderate self-confidence category.

Student Il

Student Il represents the second group. The results of the test questions to assess
mathematical communication skills indicate that Student Il has met the second and fourth
aspects. The answers from Student Il are presented in Figure 3 below.

A= Beok Pla Translation:
®: Bugt Becko A: Ada’s weight
beay  cetar B : Berta’s weight |
0 ¢ beac  9un | C:Cezar's weight Y
D:Dan’sweight | -
Traslation: |tierua. - = E— T e A
Equation 9 RA*R4xL = D& ’L—a ¥ - — — e
Dl N «B A, - S o
) > & o B o
Af> 4 n - T
A +8 C +(
 ab = st dhe -
L [2 N i 3 -
- - s =
—
& D B A,A;/// -
I D I OO NEE # 8 S s Aol >
A sp > B
Simtaa Translation:
1:}‘ e paling aipinliibae €. EETAE ISR LT Remaining optio.ns A a.md B. If
dur r'\e‘»: ¥acen :,<. A dan B pcoadiennds S0, de 0 km\h,m) A=C, the'n eqtfatlon 2 is wrong,
and option B is correct

Figure 3. Answer Sheet of Student Il

Figure 3 above shows that students have not met the first indicator of written
mathematical communication. Students are not yet able to write down what they know from
the given questions using mathematical symbols completely, clearly, and correctly. Like
student 1, student Il forgot to write down the unit information for each beaver weight in the
example he wrote. However, the student has demonstrated the ability to use mathematical
equations to model the problem into mathematical sentences. Unfortunately, the student
failed to write down the procedures or steps for solving the problem completely, clearly, and
correctly. The student successfully wrote down the information about Cezar's weight.
However, the student failed to write down the additional information resulting from the
processing of the equation he wrote. The student wrote an inequality whose accuracy is still
guestionable. This condition indicates that the student has not met the third indicator of
written mathematical communication. In the third indicator, the student directly decided on
an answer based on two inequalities, but the decision was illogical and did not include the
reasoning behind the answer. Interestingly, although the answer he wrote in the third
indicator was illogical, the conclusion he wrote was correct. Therefore, it can be said that the
student successfully met the fourth aspect of written mathematical communication.
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After reviewing the student's written mathematical communication results, the
researcher attempted to examine the student's self-confidence questionnaire results. The
qguestionnaire results showed that the student scored 113 points. This score indicates that the
student falls into the moderate self-confidence category.

Student Il
Student Il represents the third group. The results of the test questions to assess

written mathematical communication skills indicate that Student Ill has met the first and
second aspects. The answers from Student Il are presented in Figure 4 below.

2 O - a-bwk A (Sl D) Translation: ~J
) g Dikerdnw 0:,' ey R (,_.,/—) Given
’ WIS (01204 L/V—/) . .
Ce ¥ Do (——2 | A:Ada’s weight (in kg)
ha e B : Berta’s weight (in kg)
2. A+btC = dezo - C: Cezar’s weight (in kg)
' sl | c+d -- ) D : Dan’s weight (in kg)
aerd = bee -l

Substitute equation 2 into equation 1
A amaan 2 ke persamasn !
3. Qu\ornhnh\nan tu;

ath xC = de2d
(e~ A\; < 313 urmgben tedun s engan | Reduce both sides with d
& <

scxd-d - dezo -4

ac . [¢aliean @ Bna ruas 3'0«3"\ efengah

2.0

Multiply both sides by half

ke
2

Obah pers "l Change equation 1

A4b+ ¢ = dx20

Qub shitu s lean Wtai ¢ Substitute ¢

Reduce both sides with ¢

e

o Akb 4 c - dx 20 Wanakwr\ keBua was @'-A\Nm c
atbac-c - Jrr0-c Wb Augkan  wilai ¢

ath - d+20-W Substitute ¢
£+b Akl ... (@A)
Whaly an
gereamaan g ‘ Change equation 3 ‘
a+d o\ ec
a-b - 54—4
b e ) s
a4=l0., ¢ =10
atly. A+w At o A4y b-d
Al . _k+lo % Kb = ,d-up o i e o o
& den
o u\f\: jd #™" CGaw b | A Ada weighs the same as Cezar
& 6"M‘mw B. Berta weighs the same as Dan
ﬁ\mn Qi
3o Dom

Figure 4. Answer Sheet of Student 1|

Figure 4 above shows that students have successfully fulfilled the first indicator of
written mathematical communication. Students have been able to write down what they
know from the given questions using mathematical symbols completely, clearly, and correctly.
Third-year students have also been able to use mathematical equations to model problems
into mathematical sentences. Thus, these students fulfill the second aspect, which is creating
mathematical forms. Through the process of utilizing these equation forms, Student Ill has
successfully found the value of variable c. However, the student encountered difficulties in
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finding additional information that could be used to find the correct answer. This condition is
shown by the student finding an incorrect value of 10. Therefore, the student can be
categorized as failing to fulfill the third aspect. Thus, it is not surprising that the student also
failed to conclude from the statements of the results he had previously processed. This
resulted in the student failing to fulfill the fourth aspect, which is concluding.

After reviewing the student's written mathematical communication results, the
researcher attempted to examine the student's self-confidence questionnaire results. The
guestionnaire results showed that the student scored 122 points. This score indicates that the
student falls into the moderate self-confidence category.

Student IV

Student IV is one of the students who nearly achieved a perfect score on the test. The
test answers assessing written mathematical communication skills indicate that Student IV
met all aspects—the first, second, third, and fourth. The answers from Student IV are
presented in Figure 5 below.

Translation

Given:

a) The combined weight of Ada, Berta, and Cezar is equal to
Dan's weight plus 20 kg.

b) The combined weight of Ada and Berta is equal to the
combined weight of Cezar and Dan.

c) The combined weight of Ada and Dan is equal to the
combined weight of Berta and Cezar.

Mathematic Model

Suppose

a: Ada’s weight (in kg) :
b : Berta’s weight (in kg) Solution
c : Cezar’s weight (in kg) @ Penyelesaran -
d : Dan’s weight (in kg) I atbe +d 420 A=2 atb = d-ct20 1..C4)
Maka , persta) dan pers (21
@ O&&t‘ﬂ Ada , Becta, & Cetac cma dengan beral Oan ditambah kg AP?A e 4 a=c x
b) beat Adanecta sama dengan berad  Cerac & Oan . (Azc . d-d+20 Vibiad . x
o) berat Ada X Dan cama desgan berat Beckn X Grac 2c ¢ TZ ) aye
&=
@ t‘&edﬂé walemotdea Value ¢ substitute to (4) and (2) | nlai ¢ shivst Lo @) da(2) 4) b?) x
a \wmﬂ da (dn\nm .asb =440 B 2o (=02
b = boral @l\d"' v b A 10 (cg)e‘n&ﬂ' —
¢ = beat Cezar n\m% bark 4t ;
:W« borat - 0 - (Ham. &g It can be conclude that, Mlo . 9 E 4“
a¥d , i ind i 3 1
Then AR R O explanation behind it p = 7 o 4 3
a+h = c+d (1’ b dﬂfﬂ“’ o\u(mrul},an A 7 b
SR .
. asd > b Pengelasan AlLa\(\uyu @ ki l—gmvd\’an yaug k(a‘L aﬂq\q‘l 6 (.| Sothe correct answeris C
Cecarn (o(ﬂiifa Jita gada (1) a\m_ljo{'n\can 04b = sc+d, dan qpa‘o((a Translation:
a4b = cxd ] bdan d. dilksbac , berutnya vewbah  q - c4b. | Ifin(1)itis stated thata+b = c+d, and if

b and d are swapped, the weight
changes to a+d>c+b, which means that d
is heavier than b (d>b). If so, to achieve a
balanced position in (1), the value of a
must be greater than c (a>c).

beny 3\l berah  davi b

a > L.G)f W acTtnya th vem (4>b).

P o Tta Jembran , ik mendapat postEl  corprdoan 9
pada () moka nlai 4 harus lebth besar davi¢

(a>c).
Seoingga , jawaban yong pabng  dwongbutan  abalab. a>c
5«&0 Oesx C 2

’

Therefore, the most likely answer is a>c,
which is option c.

Figure 5. Answer Sheet of Student IV
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Figure 5 above shows that students have successfully fulfilled the first indicator of
written mathematical communication. Students have been able to write down what they
know from the given questions using mathematical symbols completely, clearly, and correctly.
Fourth-year students have also been able to use mathematical equations to model problems
into mathematical sentences. Thus, these students fulfill the second aspect, which is creating
mathematical forms. Through the process of utilizing these equation forms, Student IV has
successfully found the value of variable c and also the additional information needed to
conclude. Therefore, the student can be categorized as having successfully fulfilled the third
aspect. The student has also successfully made the correct conclusion through the evaluation
of additional information from the processing of the given information. Thus, the student can
also be categorized as having successfully fulfilled the fourth aspect, namely concluding.

After reviewing the students' written mathematical communication results, the
researcher examined the students' self-confidence questionnaire results. The questionnaire
results showed that the student scored 139 points. This score indicates that the student falls
into the high self-confidence category.

Student V
Student V represents the fifth group. The results of the test questions to assess written

mathematical communication skills indicate that Student V only met the second aspect. The
answers from Student V are presented in Figure 6 below.

Diketahu =

S e ) | Translation
_berat  Ada t berat perta + berat Cerar = berat Dan t20 kg (1) Solution

becat _Ada ¢ berat Berta = pecat cerar 4 berat cdan  (2)|
_becat Ada t perat dan - berax ertat perat ce2ar ()
_Model matematira )

Eliminate equations (2) and (3)
w+x=z+y: changed to the form w+x-z-y=0

: e — w+y = x+z: changed to the form w+y-x-z=0
mialkan B -
berat Ada : o w o St AT O Penyelesaion -
_beat Berta : g - - diminay_persamaon (2) dan (2 ,
_berat dan = 3 g LE. T wtY 244 — diubah e dalom bentuk wiy-2 ~420.
berat Cerar : - 2 _wtY =utt o dubsh ke dalom bentte wiy-u-2 :0
w + -y+t2 Ct —
: ou+ +U1p Z*% i ; cz)) _diminaw’_pergamaan (4) dan (€) N
B - - — WY -2 -4 >0
wt+ Y = w4z () : ] wtYy-u-2 :0 ¢ B
. o Jw -2 =0 S " |
Translation T Taw 23 -
Given w_ -y - |
Ada's weight + Berta's weight + Cezar's weight = Dan's weight + 20 o o o .
kg (1) “’mu&un«. bi'"w’ '7_.7’7’77:"" % L
Ada's weight + Berta's weight = Cezar's weight + Ada's weight (2) mcmaf“(’/an.a U4 mewok beeat Ao
. . \ ) ) ) , A 9 __Vaaabel . mewakil _beral ees cezar ]
Ada's weight + Dan's weight = Berta's weight + Cezar's weight (3) Waka—veral Jda_dan berat cerar—cetatah—Same. |
Mathematical Model __ oo darg—tetrar—cdatar—foto— A
Let
Ada's weight: w Translation
Berta's weight: x Conclusion
Cezar's weight: z Since variable w represents Ada's weight

and variable z represents Cezar's weight

Figure 6. Answer Sheet of Student V

Figure 6 above shows that students have not yet succeeded in meeting the first written
mathematical communication indicator. Students are not yet able to write down what they
know from the given questions using mathematical symbols completely, clearly, and correctly.
Students have not determined the unit of weight of beavers accurately. However, Student V
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has been able to use mathematical equations to model the problem into mathematical
sentences. Thus, this student has fulfilled the second aspect, which is creating mathematical
forms. However, the mathematical forms obtained failed to be processed. This student has
not been able to write down the appropriate procedures and strategies to determine the
correct conclusion. As a result, this student failed to draw a conclusion that is logically and
accurately reasoned. Therefore, Student V can be categorized as failing to fulfill the third and
fourth aspects of the written mathematical communication indicator.

After reviewing the results of the student's written mathematical communication, the
researcher attempted to examine the results of the student's self-confidence questionnaire.
The questionnaire results showed that the student scored 89 points. This score indicates that
the student falls into the low self-confidence category.

Student VI

Student VI is one of the students who nearly achieved a perfect score on the test. The
results of the test questions assessing written mathematical communication skills indicate
that Student IV met all aspects—first, second, third, and fourth. The answers from Student IV
are presented in Figure 7 below.

Translation Misal
Suppose: et} Srobe s e
sMsalkan - pp = b @ WG ~Q 2O pshoes
5 Ada weighs a kg. ? B Lo a0  C Benon True
_ Buat Ado  odotoh 0 Y9 | Bertaweighs b kg. deg !
Berat Rerea Qdatay b kg Cezar weighs ¢ kg. a 4\90- c-d =0 ]
e SR | . 1n+d-16-9 o
_ Buat Cezar udatah C kg | Danweighs die. ovo toemen | True
Berat  Pan  udolgk 4 kg
— = atd > bic
Sl Nty > d+to —
& Gtbic = Rord Fls atetc-d-20 s A — -
at+ b = c+d > o0tb-C(-d =0 o e oo row 1 — — =
atd > bt - — r—— e
—_— =5 Option A, a = ¢ (false) Pitihaw A - Q@ = c J04i, yong benar pilihan ¢
R _ Y gto ¢ ‘3‘9"),, \jqftd ce zov lebh vmaqn 0
O - Option B, b =d (false) [yigwan 5 - B-d do Adp uarena servar
3. Qtb+c-d=20 _| OptionC, c<a(True) |~~~ ¢+49 C(saah)  Ppemraion uetfvo bedt
atb -C -4 =0 Option D, b > d (false) | PtMan c - ¢ <0 ( . tezor lo dan ada U
_—— " 10 <1 ceena ) Vv Mauo b erat CeZar QLW |
2C =20 plthat 4 5> d rngan doW R4G |
ah ©5q csaah)
A% C =lo - | Translation

So, the correct answer is C, because
Cezar is lighter than Ada. For example,
if Cezar weighs 10 and Ada weighs 11,
then Cezar is lighter than Ada.

Figure 7. Answer Sheet of Student VI

Figure 7 above shows that students have successfully met the first written
mathematical communication indicator. Students have been able to write down what they
know from the given questions using mathematical symbols completely, clearly, and correctly.
VI students have also been able to use mathematical equations to model problems into
mathematical sentences. Thus, these students have fulfilled the second aspect, which is
creating mathematical forms. Through the process of utilizing these equation forms, student
IV has successfully found the value of variable ¢ and used it to experiment with several
numbers that match the known equation. Therefore, the student can be categorized as having
successfully fulfilled the third aspect. The student has also accurately made the correct
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conclusion through the evaluation of additional information from the processing of the
information provided. Therefore, the student can also be categorized as having successfully
fulfilled the fourth aspect, which is concluding.

After reviewing the student's written mathematical communication results, the
researcher attempted to examine the student's self-confidence questionnaire results. The
guestionnaire results showed that the student scored 134 points. This score indicates that the
student falls into the high self-confidence category.

Discussion

Based on the above analysis, the researcher found that only a few students were able
to meet all four indicators of written mathematical communication skills well. Upon closer
examination, several patterns were identified from the data obtained. Previous data showed
that out of the six subjects, only one student had low self-confidence. This student was only
able to meet one aspect of written mathematical communication. The student was only able
to write down the mathematical model of the given problem. However, the solution strategy
employed did not lead to the correct answer. According to Syarifah et al. (2017), students with
such criteria still possess written mathematical communication skills at level 1.

Previous data also showed that out of the six students, three had moderate self-
confidence. Each of these three students met two aspects of written mathematical
communication. Although the two aspects in question still varied. In general, the three
students had two types of errors: incorrectly evaluating answers due to calculation errors or
choosing an inappropriate strategy. According to Syarifah et al. (2017), students with these
criteria have written mathematical communication skills at level 2 or 3. Meanwhile, the other
two students had high self-confidence and successfully met all four aspects of written
mathematical communication well. Therefore, these two students can be categorized as
having successfully achieved level 4, the highest level of written mathematical communication
ability (Syarifah et al., 2017).

Based on the results described above, it can be seen that students with higher self-
confidence tend to achieve higher levels of written mathematical communication. Specifically,
the two students with high self-confidence were able to fulfill all four indicators, while those
with moderate self-confidence only met two indicators, and the student with low self-
confidence met only one. This pattern indicates a positive relationship between self-
confidence and written mathematical communication ability. The more confident the
students were, the more capable they were of expressing mathematical ideas accurately and
completely in written form. Conversely, students with low self-confidence tended to hesitate
in expressing ideas, which affected the completeness and correctness of their written
answers.

Thus, the differences observed in written communication skills among the six subjects
are closely related to their varying levels of self-confidence.This is in line with the research
conducted by Noviyana et al. (2019), which states that students’ mathematical
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communication skills will be in line with their self-confidence. Students with good self-
confidence will have the courage to express their opinions. Meanwhile, students with low self-
confidence will tend to find it difficult to express their opinions, both verbally and in writing.
However, there are several efforts that can be made to improve students' self-confidence and
mathematical communication skills. One effort that can be made is to apply a GeoGebra-
based PBL approach, as done by Andini et al. (2018).

CONCLUSION

Based on the research conducted, the researchers concluded that the higher the self-
confidence of pre-service teacher students, the higher their level of written mathematical
communication skills. Students with high self-confidence were able to achieve level 4 in
written mathematical communication skills. Meanwhile, students with low self-confidence
can only reach level 1.

This study has limitations related to the small number of subjects and the short
duration of data collection, which may restrict the generalizability of the findings. Therefore,
further research involving a larger and more diverse group of participants over a longer period
is recommended. Future studies could also employ quantitative or mixed-method approaches
to provide a more comprehensive and generalizable understanding of the influence of self-
confidence on written mathematical communication skills.
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