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ABSTRACT  

A problem in mathematics learning is that students’ mathematical communication skills 
remain low,  both in oral and written mathematical communication regarding geometry 
problems. Mathematical communication skills in geometry problems require students to 
explore these problems during the mathematics learning process. Students still face 
difficulties in solving geometry problems, particularly in accurately expressing 
mathematical ideas, and they struggle to communicate their mathematical thoughts to peers 
and teachers. Students’ oral and written mathematical communication skills are integral to 
21st-century mathematics competencies. Mathematics instruction in the classroom should 
be designed around plane geometry content so that learning is more focused on achieving 
learning objectives. It is necessary to explore students’ abilities in solving oral and written 
mathematical communication problems through discussion, argumentation, explaining 
answers, and writing down mathematical ideas—whether in the form of symbols, graphs, 
or tables. The objective of this study is to explore oral and written mathematical 
communication skills in geometry problems among junior high school students in Riau 
Province. This study employed a qualitative, descriptive-exploratory research method. The 
research subjects consisted of 25 students. The study was conducted in the 7th-grade class 
at SMP Negeri 3 Pangkalan Kuras in Pelalawan Regency, Riau Province, Indonesia. The 
results of this study revealed that students’ mathematical abilities related to oral and 
written mathematical communication in geometry problems in the 7th grade were 
categorized as “good.”.  
Keywords: Mathematical exploration, oral and written mathematical communication, 

Geometry Problems.   

  
INTRODUCTION  

Students’ oral and written mathematical communication skills are essential for 
learning mathematics. Through mathematics learning activities, students are 
encouraged to discuss and write about the topics they are studying; they are given 
the opportunity to present their arguments both orally and in writing. This means 
that understanding mathematical concepts requires both written and oral 
explanations (Sa’dijah et al. 2022). Given the importance of reasoning and 
justification in solving mathematical problems, a process is required to arrive at an 
answer and explain what students have written on their answer sheets; this impacts 
students’ oral and written mathematical communication skills. Mathematical 
communication skills can be defined as the ability to share ideas and clarify 
understanding through reflection, revision, and modification. In the mathematics 
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learning process, students should be given the opportunity to express their ideas, 
reasons, and opinions regarding the solutions to the math problems they work on. 
In 21st-century mathematics education, skills to enhance mathematical 
communication abilities—both oral and written—are developed through 
mathematical exploration, contextual applications, discussion, and reflection 
(Sembiring, Hadi, and Dolk 200AD). Activities in the mathematics learning process 
that foster students’ mathematical communication skills can be facilitated through 
discussion and writing (Hidayat and Iksan 2015). Oral mathematical 
communication needs to be fostered in classroom mathematics learning, such as 
through presentations, discussions, and explaining concepts during class 
discussions. Discussion activities in mathematics learning enable students to build 
an understanding of mathematical concepts through discussions, presentations, and 
explaining in their own words (Prendergast et al. 2018). However, in practice, 
students are often not given sufficient opportunities to express their opinions when 
solving math problems, and teachers do not provide enough opportunities for 
students to discuss or voice their ideas; consequently, this situation can result in low 
levels of students’ oral and written mathematical communication skills (Wijaya and 
Doorman 2021). 
In the mathematics learning process, the teacher’s role as a facilitator is to 
understand and adapt to students in developing reasoning and to help students 
construct arguments related to the problems they face while working on math 
problems (Teledahl 2017). Thus, mathematics learning can be meaningful and 
enjoyable, and students’ engagement in the context of their daily lives can be 
enhanced. Students’ mathematical communication skills are largely limited to brief 
verbal responses prompted by the teacher and symbolic questions in written 
exercises (Fauzan, Plomp, and Gravemeijer 2013). However, students do not yet 
understand the process of arriving at answers in terms of both oral and written 
mathematical communication skills. This can affect students’ communication 
abilities in mathematics learning, including both their oral and written 
mathematical communication. 
Mathematical communication, both oral and written, can play a central role in 
professional teaching standards because teaching, at its core, is communication 
(Olteanu 2014). Regarding mathematical communication skills, students need to 
focus on the linguistic aspects of mathematics to develop ideas, where language acts 
as a representation of meaning and the meaning of communication (Dullas and 
Soliven 2021). By adhering to this principle, students need to be accustomed to 
communicating and engaging in mathematical reasoning with others about 
information based on interpretation, while others can evaluate and provide 
feedback on their interpretations (Maulita and Marzuki 2020). Such activities will 
provide students with a deeper understanding of what they have done, such as 
solving context-related numeracy problems (Agussuryani et al. 2022). Additionally, 
teachers need to foster students’ ability to communicate in every lesson (Drijvers et 
al. 2010). Real-world observations indicate that limitations in teachers’ knowledge 
and students’ learning habits in the classroom—which rely on conventional 
methods—prevent students’ mathematical communication skills from developing 
optimally (Indah Nartani, Aliim Hidayat, and Sumiyati 2015). 
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Mathematics is a symbolic language that can also be described as a formal 
mathematical language (Ziadat and Sakarneh 2022). If mathematics instruction 
focuses solely on memorizing terms rather than communicating ideas and 
arguments—such as through discussions, writing, and explaining concepts in their 
own words—it falls short (Adi, Irianto, and Sukarmin 2022). This approach 
provides a solution for students who struggle to understand mathematical concepts 
during the learning process, particularly regarding oral and written mathematical 
communication. Students are encouraged to identify specific aspects of 
mathematical communication. They are engaged in providing explanations and 
ideas when solving math problems so that their answers reflect a meaningful 
understanding (Nurhasanah et al. 2021). Mathematical communication skills are 
essential because they are used in teaching mathematical concepts (Nurhasanah et 
al., 2021). Students who write to explain or describe solution strategies experience 
an improvement in their problem-solving skills (Kosko and Wilkins, 2010). 
Creating a mathematical context is essential for students to develop mathematical 
communication skills (Panaoura 2012). The objectives of mathematics instruction 
are to help students accelerate their understanding, solve problems using their 
informal knowledge, provide opportunities for students to demonstrate their 
abilities, and motivate students to apply their mathematical communication skills in 
problem-solving (Sedaghatjou 2018). Mathematical communication is a way of 
sharing ideas, clarifying understanding, and communicating ideas through 
reflection, revision, and modification (Oktiningrum, Zulkardi, and Hartono 2016). 
When a student receives information in the form of mathematical concepts from a 
teacher or reading material, a mathematical transformation occurs from the 
information source to the student. The student then responds based on their 
interpretation of that information. 
A common problem is when students’ responses indicate that the information they 
received does not meet expectations (Panjaitan and Simamora 2021). This can occur 
due to the nature of mathematics: students may solve math problems correctly but 
fail to understand what they have done. Simply put, mathematics learning in 
mathematics education is like the iceberg phenomenon. The tip of the iceberg is 
visible above the surface of the water and requires a solid foundation (Shahbari 
2018). This means that students can master abstract and deductive mathematical 
concepts and principles. Equipping students with various experiences related to 
their real-world context is essential (Sanjaya and Hidayat 2022). These learning 
experiences will serve as that foundation, guiding students to the tip of the iceberg. 
Mathematics education serves as a communication tool to aid in thinking, 
identifying patterns, solving problems, or formulating conclusions to convey 
various ideas clearly, accurately, and precisely (Darto 2021). In mathematics 
instruction, students must be encouraged to communicate their ideas, arguments, 
and explanations regarding their answers when solving math problems, so that they 
can understand the context of the problem (Angriani, Darto, and Zein 2021). 
However, in practice, students are often not given sufficient opportunities to 
express their opinions when solving math problems, a situation that can result in 
low levels of students’ oral and written mathematical communication skills. In the 
mathematics learning process, teachers should be able to understand and adapt to 
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students’ needs in developing reasoning and help students construct their own 
thinking (Oonk, Verloop, and Gravemeijer 2019). 
The term “exploratory” is defined in the Kamus Besar Bahasa Indonesia as “having 
an exploratory nature; involving investigation, probing, or exploration.” The term 
“exploratory” is more commonly interpreted as an investigative activity or field 
exploration aimed at acquiring more knowledge. Exploration is typically associated 
with the investigation, probing, or discovery of natural resources found in a 
particular location. Based on the explanation above, the exploratory strategy in this 
paper is defined as a learning strategy in which students primarily engage in 
discovery through activities such as finding, searching, and investigating, while the 
teacher’s role is to provide guidance and challenges to students in the form of 
problems they must explore so that they are motivated to work and ultimately 
discover concepts (Palinussa, Molle, and Gaspersz 2021). “Exploratory” is a term 
that conveys the meaning of discovering, searching for, or investigating freely. 
The term “exploratory” is more commonly known as “exploration,” a term used in 
the field of geology. Geologists searching for locations where natural resources are 
found are typically said to be conducting exploration. Today, the term 
“exploratory” is also frequently used in education, particularly in mathematics 
instruction that adheres to constructivism. According to the constructivist 
perspective, learning is a process in which students construct their knowledge 
through reflection and abstraction (Öztürk, Akkan, and Kaplan 2020). In 
constructing knowledge, active cognitive structures must be continuously trained 
and developed through observation, activities, and structured and informal 
experiences. 
These three activities must be carried out intentionally through challenging tasks. 
Learning activities place greater emphasis on the importance of building a learning 
community so that students have the opportunity to choose and construct their own 
knowledge through specific activities based on their interests and needs, ultimately 
leading to the integration of students’ physical, emotional, social, linguistic, 
aesthetic, and cognitive development (Adi, Irianto, and Sukarmin 2022).  A learning 
process grounded in constructivist theory expects teachers to establish connections 
between facts and concepts to encourage students to discover new understandings 
(Shahbari 2018). The guidance provided should elicit student responses and 
encourage students to analyze, interpret, and predict information 
(Zeynivandnezhad and Bates 2018). 
Communication is a means of sharing ideas and clarifying understanding; through 
communication, ideas are reflected upon, refined, discussed, and modified. A key 
21st-century skill students must possess is communication. Mathematical 
communication can take place both orally and in writing; oral communication 
includes explaining, describing, listening, asking questions, and collaborating (Sa’id 
et al. 2021). According to Sriwardhani, mathematics as a communication tool is a 
language that symbolizes a series of meanings from the statements intended to be 
conveyed; mathematical symbols are “artificial,” meaning they only acquire 
meaning once a specific interpretation is assigned to them. In mathematics learning, 
when a student receives information in the form of mathematical concepts—
whether presented by an instructor or obtained from reading materials—a 
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transformation of mathematical information occurs from the source to the student. 
Consequently, students will respond based on their interpretation of that 
information. A common problem is that students’ responses to the information they 
receive do not align with expectations. This may occur because of the nature of 
mathematics, where students may be able to solve mathematical problems correctly 
but do not understand what they are actually doing. 
 The aspect of mathematical communication in mathematics learning related to 
higher-order thinking in mathematics is the ability to connect real objects, pictures, 
and diagrams to mathematical ideas; and to explain mathematical ideas, situations, 
and relationships orally or in writing. Observing mathematical activities through 
the context of students’ daily lives using real objects, pictures, graphs, and algebra; 
and expressing everyday events in the language of mathematical symbols can 
facilitate students’ mathematical communication skills (Azhari and Fajri 2021). 
Students’ ability to listen, discuss, and write about mathematics; engage with and 
understand a written mathematical presentation, formulate conjectures, construct 
arguments, define concepts, and generalize; and explain and ask questions about 
the mathematics they have learned (Sosa-Moguel and Aparicio-Landa 2021). 
Furthermore, students are said to possess both oral and written mathematical 
communication skills when they have mastered the following indicators of 
mathematical communication: (1) able to express mathematical ideas orally, in 
writing, through demonstrations, and in visual forms; (2) able to understand, 
interpret, and evaluate mathematical ideas presented orally, in writing, or visually; 
(3) able to use mathematical language, notation, and structures to present ideas, 
describe relationships, and create models. Thus, mathematics instruction must focus 
on students’ ability to communicate their thoughts and ideas in understanding 
concepts and procedures, solving problems, or engaging in reasoning—both orally 
and in writing (Hidayati, Fauzan, and Hakim 2019). 
Mathematics instruction that emphasizes mathematical communication—both oral 
and written—should be prioritized for students as a communication tool to aid in 
thinking, identifying patterns, solving problems, or describing and communicating 
various ideas clearly, accurately, and precisely (Yunianto, Indra Prahmana, and 
Crisan 2021).   
    

THEORETICAL BACKGROUND 
Communication is a way of sharing ideas and clarifying understanding; through 
communication, ideas are reflected upon, refined, discussed, and modified. 
Communication skills are essential for 21st-century students. Mathematical 
communication can take place both orally and in writing; oral communication 
includes explaining, describing, listening, asking questions, and collaborating (Sa’id 
et al. 2021). Consequently, students will respond based on their interpretation of the 
information. A common problem is that students’ responses to the information they 
receive do not align with expectations. This may occur because of the nature of 
mathematics, where students may be able to solve math problems effectively but do 
not understand what they are actually doing. 
 The aspect of mathematical communication in mathematics learning related to 
higher-order thinking in mathematics is the ability to connect real objects, pictures, 
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and diagrams to mathematical ideas; and to explain mathematical ideas, situations, 
and relationships orally or in writing. Observing mathematical activities through 
the context of students’ daily lives using real objects, pictures, graphs, and algebra; 
and expressing everyday events in the language of mathematical symbols can 
facilitate students’ mathematical communication skills (Azhari and Fajri 2021). 
Students’ ability to listen, discuss, and write about mathematics; engage with and 
understand a written mathematical presentation, formulate conjectures, construct 
arguments, define concepts, and generalize; explain and ask questions about the 
mathematics they have learned (Sosa-Moguel and Aparicio-Landa 2021). 
Furthermore, students are considered to have developed both oral and written 
mathematical communication skills when they have mastered the following 
indicators of mathematical communication: (1) able to express mathematical ideas 
orally, in writing, through demonstrations, and in visual forms; (2) able to 
understand, interpret, and evaluate mathematical ideas presented orally, in writing, 
or in visual forms; (3) able to use mathematical language, notation, and structures to 
present ideas, describe relationships, and create models. Thus, mathematics 
instruction must focus on students’ ability to communicate their thoughts and ideas 
in understanding concepts and procedures, solving problems, or engaging in 
reasoning—both orally and in writing (Hidayati, Fauzan, and Hakim 2019). 
 

METHOD 
This study used an exploratory qualitative approach for data collection to explore 
the oral and written mathematical communication skills of junior high school 
students in solving problems involving quadrilaterals. This study focuses on the 
oral and written mathematical communication of junior high school students 
regarding quadrilateral geometric shapes. The subject was selected based on 
indicators of students’ oral and written mathematical communication skills that 
emerge in contextual problem-solving activities, in line with the discourse on 
learning mathematics through context. Oral and written communication problems 
were given to 25 seventh-grade students at SMP Negeri 3 Pangkalan Kuras in 
Pelalawan Regency, Riau Province. Qualitative research is research conducted in a 
natural setting with the aim of analyzing phenomena as they occur, utilizing 
various available methods. The type of research employed in this study is 
exploratory qualitative research, which is a research procedure that generates data 
in the form of words or spoken language from individuals and observed behaviors. 
The reason for using an exploratory qualitative approach is that the researcher 
wanted to conduct the study under natural conditions experienced by the research 
subjects in order to determine whether there is a relationship between the variables 
under study and, if so, the nature of that relationship. The data collection 
techniques or procedures used in this study included questionnaires, tests, and 
interviews.    
 

RESULTS AND ANALYSIS 
The work of 25 junior high school students revealed several similarities in their 
problem-solving processes. The solutions to these geometry problems—which 
involved both oral and written mathematical communication—were classified into 
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three categories. There were 8 students in the first category (Subject 1), 11 students 
in the second category (Subject 2), and 6 students in the third category (Subject 3). 
Next, one student was selected from each category to represent their group as a 
research subject. Subject 1 represents Category 1 and is referred to as S1; Subject 2 
represents Category 2 and is referred to as S2; and Subject 3 represents Category 3 
and is referred to as S3. The categories related to students’ oral and written 
mathematical communication are illustrated in the following table : 
Tabel 2.  Indikator Komunikasi Matematis Lisan 

Characteristics Indicator 

1. Presentation Students can state the given information and 

the question, and explain their answers to 

their groupmates in their own words during 

class discussions. 

2. Discussion Students can explain the reasoning behind 

their solutions to problems and can correctly 

identify the given information, the question, 

and the notation, symbols, graphs, and tables 

in mathematics lessons during class 

discussions, and correctly state the final 

answer to the problem 

3. Explanation Students can provide reasons and arguments 

related to the problem based on the given 

information and the questions asked, and 

clearly present conclusions regarding the 

final solution to their group members during 

discussions. 

 
 
Table 2 shows that, by subject category, Subject 1 students were able to provide 
answers during the discussion, write down what was given in the problem, 
formulate questions based on the problem, and explain in their own words how to 
correctly solve the problem within their respective groups. Category 1 accounted 
for 32%, Category 2 for 44%, and Category 3 for 24%. In general, oral and written 
mathematical communication was rated as good. This indicates that exploring 
mathematical learning in terms of oral and written communication is crucial in the 
classroom mathematics learning process. To foster oral mathematical 
communication skills through discussion and mathematics learning activities, it is 
important to provide explanations regarding the concepts involved in mathematics 
learning. In mathematics learning, when a student receives information in the form 
of mathematical concepts—whether presented by the instructor or obtained from 
reading materials—a transformation of mathematical information occurs from the 
source to the student. Consequently, the student will respond based on their 
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interpretation of that information. A common issue is that the student’s response to 
the information received does not align with expectations. This may occur because 
of the nature of mathematics, where a student may be able to solve mathematical 
problems well but does not understand what they are actually doing. 
Communication in mathematics—or mathematical communication—connects real-
world objects, images, and diagrams to mathematical ideas; explains mathematical 
ideas, situations, and relationships verbally or in writing using real-world objects, 
images, graphs, and algebra; expressing everyday events in the language of 
mathematical symbols; listening to, discussing, and writing about mathematics; 
engaging with a written mathematical presentation to develop understanding, 
forming conjectures, constructing arguments, formulating definitions and 
generalizations; and explaining and asking questions about the mathematics that 
has been studied. 
Table 3. Indicators of Written Mathematical Communication 

Characteristics Indicator 

1. Writing answers Apply their ideas and thinking to solve 

problems by writing down the given 

information and the question, and correctly 

describing the problem-solving process in 

writing. 

2. Drawing Use representations—such as notation, 
symbols, or diagrams—to correctly solve 
math problems in writing. 

3. Expressing ideas Write out the solution to the problem 

correctly and provide a conclusion using 

mathematical terms and notation 

appropriately to present their ideas in 

solving the problem in writing. The final 

answer or solution is written using the 

phrase “so…” 

 
Furthermore, students are said to possess mathematical communication skills when 
they have mastered the following recommended indicators: (1) the ability to express 
mathematical ideas orally, in writing, through demonstration, and in visual form; 
(2) the ability to understand, interpret, and evaluate mathematical ideas presented 
orally, in writing, or in visual form; (3) can use mathematical language, notation, 
and structures to present ideas and describe relationships through modeling (Dullas 
and Soliven 2021). Thus, mathematics instruction must focus on students’ ability to 
communicate their thoughts and ideas regarding the understanding of concepts and 
procedures, problem-solving, or reasoning—both orally and in writing 
(Agussuryani et al. 2022). Mathematics learning serves as a communication tool to 
aid in thinking, identifying patterns, solving problems, or illustrating conclusions to 
convey various ideas clearly, accurately, and precisely. In mathematics instruction, 
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students must be encouraged to communicate their ideas, arguments, and 
explanations for their answers when solving math problems, so that they can 
understand the context of the problem (Ziadat and Sakarneh 2022). 
 
Geometry Problem 
1.        Mr. Karto has a square plot of vacant land with a side length of 25 meters. Mr. 
Karto plans to build a rectangular fish pond that is 10 meters long and 5 meters 
wide. What is the area of Mr. Karto’s remaining land? Explain your answer! 
The students’ answers to this problem are as follows; 

 
Figure 1.1. Examples of students’ responses regarding written mathematical 

communication 
 
The students’ answers to the geometry problems were correct; for each problem, 
they were able to list the given information and the question asked, and illustrate 
the problem with their own drawings. This demonstrated that the students 
understood the geometry problems. Furthermore, they were able to write a 
conclusion in the final solution to each problem; this is important for students to 
understand that they have successfully found the solution to the problem they were 
seeking in the geometry problem. The mathematics learning process related to 
mathematical communication—both oral and written—needs to be emphasized so 
that students can solve problems in the context of their daily lives.  In mathematics 
instruction related to plane figures, students should be given the opportunity to 
express their ideas and opinions in solving geometry problems using their own 
words. This is important for fostering students’ motivation to learn and building 
their self-confidence, thereby improving their mathematics learning outcomes. 
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Figure 2.1. Example of a student’s response regarding written mathematical 
communication 
 
 
 
 
 
 
 
 
 

2.Soal Geometri  

2. Harga sebuah dari sepotong cokelat dengan ukuran seperti yang tampak, pada gambar di bawah ini 

adalah Rp.12.000,00 Tentukanlah harga tiap potong cokelat yang besarnya seperti ditunjukkan pada 

gambar berikut 

 
 

a.  b.  

 

 



                                                                                                      
Tesseract: International Journal of Geometry and Applied Mathematics                                                                                          e-ISSN: 2986-8076 

Issue: http://tesseract.nindikayla.com/index.php/home/issue/view/10                                                                                    DOI: 10.57254/tess.v4i1.52 

  

  

   
 42   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

3. Geometry Problem 

Below is a picture of tiles of various shapes. If a small square tile costs Rp. 8,000, 

determine the price of the other tiles. Explain how you arrived at each answer. 
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Figure 2.3. A student explains a geometry problem in the context of oral mathematical 
communication 
Regarding oral mathematical communication skills in mathematics learning, students need to 
articulate their reasoning and ideas in their own words when solving geometry problems. In 
discussion and presentation activities, as shown in Figure 2.3, students explain to their peers how to 
solve geometry problems, starting with the given information in the problem and what the problem 
is asking. They may also draw diagrams to illustrate the problem in greater detail to better 
understand it; subsequently, students are asked to draw conclusions based on the results of their 
discussion. 
This is important for developing oral mathematical communication skills. When writing out their 
solutions to geometry problems, students are asked to provide reasons and ideas related to their 
answers; in this way, mathematics learning becomes meaningful.. 

Table 3. Results of the Oral Mathematical Communication Test Based on 
Interviews with Undergraduate Students 

Indicators of Oral 
Mathematical 

Communication 
Skills 

Data on Oral 
Mathematical 

Communication Test 
Results 

Interview Results Data: 
Oral Mathematical 

Communication Skills 

Presentation Subject S1 clearly 
articulated what was 
known and what was 
being asked in the 
problem. 

Subject S1 can state what is 
known and understand 
what is being asked. 

Discussion Subject S1 was able to 
formulate a 
mathematical model 
corresponding to the 
geometric problem 
presented. 

Subject S1 explains the 
mathematical model in a 
geometry problem and is 
able to understand the 
meaning of each symbol in 
the answer. 

Explanation Subject S1 employed Subject S1 is able to provide 
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appropriate strategies in 
solving the problem. 
Furthermore, Subject S1 
solved the problem in a 
logical, step-by-step 
manner with accurate 
calculations, resulting in 
a correct answer. 

sound reasoning for the 
strategies he or she uses. 

 
Table 4. Results of the Oral Mathematical Communication Test Based on 

Interviews with Master’s Degree Students 
Indicators of Oral 

Mathematical 
Communication 

Skills 

Data on Oral 
Mathematical 

Communication Skills 
Test Results 

Interview Data: Oral 
Mathematical 

Communication Skills 

Presentation Subject S2 was able to 
write down what was 
given and what was 
asked, although the 
written response 
regarding the given 
information was 
incomplete. 

Master’s students can 
identify what is given and 
what is asked in a problem. 

Discussion The subject wrote down 
the area of the plane 
figure for question 1, but 
for question 2, the 
subject did not write 
down the final answer 

Master’s students are able 
to understand the symbols 
written on the answer sheet. 

Explanation The strategies used by 
subject S2 were 
appropriate and correct. 

Master’s students are able 
to determine the method or 
formula used to solve a 
problem correctly. 

 
Table 5. Results of the Oral Mathematical Communication Test Based on 

Interviews with Doctoral Students 
Indicators of Oral 

Mathematical 
Communication 

Skills 

Data on Oral 
Mathematical 

Communication Test 
Results 

Interview Data: Oral 
Mathematical 

Communication Skills 

Presentation Subject S3 was deficient 
in the aspect of writing 
down the problem. 
However, the subject 
wrote down what they 
knew, although not 
completely. 

Subject S3 realized that 
some information in the 
problem had not been 
written on the answer sheet. 

Discussion The subject did not write 
down the geometric 

Subject S3 hesitated when 
explaining the symbols they 
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pattern, but subject N 
wrote down 
mathematical symbols 
on their answer sheet. 

had written and when 
determining the area. 

Explanation The strategy used by 
subject S3 was 
inappropriate, and the 
result obtained was also 
incorrect. 

Subject S3 was not yet able 
to develop an appropriate 
strategy to solve the 
problem because they did 
not yet understand the 
concept of quadrilaterals. 

 
DISCUSSION 

Oral mathematical communication in mathematics learning can be observed 
through discussion activities and explanations of contextual problems (Parada Rico, 
Velasco Mèndez, and Fiallo 2023). Mathematics instruction that explores oral and 
written mathematical communication can be achieved through contextual 
problems, such as problems 1 and 2, which relate to contexts in the students’ 
immediate surroundings that are familiar to their daily lives. Students understand 
the context of the oil palm plantations in Pelalawan Regency, Indonesia, specifically 
in Surya Indah Village, which is known for its oil palm plantations. Mathematics 
learning activities should include opportunities to explore oral and written 
mathematical communication; this can help students develop ideas and arguments 
regarding the importance of context-based learning (Yunianto, Indra Prahmana, 
and Crisan 2021). 
One of the roles and responsibilities of teachers in mathematics education—both 
now and in the future—is to facilitate students’ intellectual activities in the 
classroom, such as discussions and communication (Tong, Uyen, and Quoc 2021). 
Students must develop and possess mathematical communication skills (Öztürk, 
Akkan, and Kaplan 2020). The Indonesian government, through the Ministry of 
National Education, states that one of the general objectives of mathematics 
education in schools is to prepare students to use mathematics as a communication 
tool. Various ideas, issues, or problems can be communicated practically and 
systematically using the language of mathematics, presented in mathematical 
models such as diagrams, equations, graphs, or tables. There are two important 
reasons why communication in mathematics learning needs to be fostered among 
students. First, “mathematics as a language”—meaning that mathematics is not 
merely a tool to aid thinking, a means to discover patterns, solve problems, or draw 
conclusions, but also a valuable tool for communicating a variety of ideas clearly, 
precisely, and succinctly. Second, “mathematics learning as a social activity”—
meaning that, as a social activity in mathematics education, mathematics also serves 
as a vehicle for interaction among students and for communication between 
teachers and students. This is an important part of nurturing children’s 
mathematical potential. 

CONCLUSIONS 
Results of the exploration of students’ oral and written mathematical 
communication skills in the topic of quadrilaterals. In general, students’ oral and 
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written mathematical communication skills were rated as good. Mathematics 
instruction focused on students’ oral and written mathematical communication 
skills should include mathematical communication problems presented both in 
written and oral formats. Students’ mathematical communication skills—both oral 
and written—can help them understand mathematical concepts and expand their 
mathematical knowledge. Oral mathematical communication skills in mathematics 
instruction can be developed through exploration, contextual activities, discussion, 
and reflection. Meanwhile, written mathematical communication skills in 
mathematics instruction can be assessed through contextual problems, where 
students write down the given information, the question asked, and the solution to 
the problem, and then draw conclusions. 
Oral mathematical communication in classroom mathematics instruction can take 
the form of group discussions, presentations, and explaining the obtained answers 
to peers or other groups. This provides students with the opportunity to explore 
ideas and concepts related to the mathematical context being studied. Motivation 
and guidance from the teacher will impact students’ understanding of mathematical 
concepts and make learning mathematics truly enjoyable. Difficulties and obstacles 
in learning mathematics can be more effectively overcome through an enjoyable 
learning process, so the teacher’s role in mathematics education is that of a 
facilitator. Mathematics learning that connects to real-world contexts is, in principle, 
designed to help students learn about the environment in which they live. This 
means that mathematics can be learned through the natural world around them 
(nature itself serves as a teacher), and students’ potential needs to be explored 
through context-based mathematics learning. 
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