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ABSTRAK

Kata Kunci: Penelitian kualitatif deskriptif ini bertujuan untuk menganalisis
kesalahan-kesalahan  calon guru sekolah dasar dalam
menyelesaikan permasalahan geometri ditinjau dari kemampuan
komunikasi tertulis matematis. Penelitian ini dilakukan kepada
mahasisiswa calon guru sekolah dasar yang berada pada semester 2
dengan jumlah 37 orang dan mengambil 3 orang sebagai subjek
penelitian dengan kriteria kemampuan komunikasi tertulis sedang.
Teknik pengumpulan data dilakukan dengan menggunakan tes dan
wawancara. Tes komunikasi tertulis matematis yang diberikan
berbentuk uraian yang setiap soalnya memuat satu indikator
komunikasi matematis tertulis. Hasil penelitian ini menunjukkan
bahwa  kesalahan-kesalahan  tersebut adalah: rendahnya
pengetahuan tentang konsep prasyarat, minimnya pengalaman
siswa dalam mengerjakan permasalahan, lemahnya imajinasi dalam
menghubungkan pernyataan-penyataan yang diberikan, serta
rendahnya kemampuan dalam melakukan perhitungan.
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1.  INTRODUCTION

Communication is one of the standard mathematical abilities that students must have
and be developed for each student [1]. Practicing communication skills is necessary
because mathematical communication is a tool that can be used to share ideas, describe,
and explain concepts systematically and clearly. Communication skills play an important
role in the development of abilities in terms of understanding concepts, thinking, problem-
solving skills, and reasoning in mathematics [2], [3]. Mathematical communication skills
are also useful for convincing other people who have different opinions. In addition,
mathematical communication can also support students in learning new mathematical
concepts that require images, use of objects, verbal explanations using diagrams, writing
and using mathematical symbols [1].

Mathematical communication is divided into 2 parts, oral and written
communication [4]. Oral communication consists of reading, listening, discussing,
explaining, and sharing information, while written communication consists of expressing
mathematical ideas through pictures/graphs, tables, algebraic equations, or by writing
things down in everyday language. Students can write down everything that is on their
minds through written communication. Written communication refers to the change or
transmission of ideas from structured knowledge into writing [5]. Besides, written
communication is also an ability that shows students have been able to solve mathematical
problems procedurally. However, there are still many students who experience errors in
solving mathematical problems procedurally because mathematics is still considered too
abstract and difficult to understand, especially geometry. [6], [7].

Geometry is a mathematical concept that must be taught at every level of education
[1]. Geometry is very important and very relatedly close in everyday life and has links with
scientific, technological, and professional subjects [8] and is considered to be one of the
topics that have an influence on the progress of the nation [9]. The topic of geometry is
also inseparable from measurement and spatial [10]. In geometry, there are several aspects
of geometry taught in learning at each level of elementary school grades [11]. This is
evidenced by the introduction of geometry in elementary school textbooks in Indonesia.
Topics taught include planning a figure, classifying a plane figure, calculating the area of
a plane figure, recognizing a solid figure, calculating the surface area and volume of a solid
figure. However, there are still many students who have difficulty in learning geometry.

Students' understanding in geometric concepts is lower than students' understanding
of other mathematical concepts, such as statistics and measurement [12]. This is indicated
by the weak ability of students to absorb geometry in various countries in the world, such
as understanding circular geometry in the West African region [13], understand the
formation of a cube net in Slovakia [14], relates the measured quantity such as length,
circumference, area [11] and spacial abilities in the United States [15], and the application
of the concept of surface area and volume in Ecuador and the United States [16]. Many
students only reach level 3 (highest level: 5) in solving geometry problems [17].
Furthermore, the lack of application of geometric concepts in everyday life makes students
often fail to understand concepts and solve geometric problems [18]. The students' lack of
understanding of geometry is also caused by the low ability of students to imagine the
geometry [19] Lack of students' imagination also limits students' ability to perform visual
perceptions [20], [21].

The next factor that causes students to find it difficult to understand the concept of
geometry is the teacher's dominating role in learning activities and the teacher's weak
knowledge of concepts [22]. Even teachers still have difficulty in understanding the
concept of geometry and the application of geometry in everyday life [23] so that students
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do not have a solid basis for understanding geometry, and students are not able to follow
advanced geometry topics [24]. Furthermore, if the teacher carries out conventional
learning activities, the teacher only teaches the mathematics curriculum according to the
content written in the textbook without using media assistance. This results in students
only being passive listeners [25] and limited student activity in imagining the application
of geometry in real life.

Errors to the concept of geometry do not only occur in elementary school students.
This also happens to prospective elementary school teachers at the University of Mataram,
who should be expected to be able to provide the right concept to students after completing
studies at the institution. Based on the results of the geometry tests tested on prospective
elementary school teachers, there are still many errors in solving geometry problems. The
location of the errors made in the process of solving geometric problems are errors in
describing planes in accordance with the questions given, errors in understanding the
elements of plane geometry, errors in the relationships between angles and their
calculations, and calculation of the Pythagorean theorem. Based on the results of this work,
this study will analyze the errors of prospective teachers in solving geometry problems.

Analysis of the errors of prospective elementary school teachers in solving geometry
problems is important to do to determine the level of understanding of prospective
elementary school teachers towards geometry material. Furthermore, this error analysis is
also carried out so that prospective teacher students can improve their existing geometric
concepts. It is hoped that the understanding of prospective teacher students of the basic
concepts of geometry can assist prospective teachers in teaching geometry material after
completing education and dealing directly with students at the institution where they work..

Research on analyzing student errors in solving geometry has been done a lot,
including: analysis of errors in solving geometry in terms of Newman's Procedure [26],
analysis of student errors in solving geometry problems in terms of misconceptions,
procedures, and calculations [27], the types of errors that often make in solving geometry
problems [28], and student error analysis in solving geometry problems [29]. The previous
research was limited to analyzing the location of the error, but not in terms of the
mathematical abilities of the research subject. Based on this reason, this study analyzed the
errors of prospective elementary school teachers in solving geometry problems in terms of
mathematical communication.

In this study, researchers will analyze the errors of prospective elementary school
teachers in solving geometry problems in terms of written mathematical communication
with the following indicators: expressing mathematical ideas by writing and describing
them in visual form, interpreting mathematical ideas presented in written form, and using
vocabulary to express ideas, describe relationships and create models [4]. This research is
important to do to provide an understanding to prospective elementary school teachers
about the importance of mathematical written communication skills on students'
understanding and knowledge of the concept of geometry.

2. METHOD

This research is a qualitative study using a descriptive approach. This study aims to
analyze the mistakes of elementary school teacher candidate students in solving geometry
problems in terms of written mathematical communication skills. This research was
conducted during the pandemic on second semester students of elementary school
education at the University of Mataram. The test was carried out on 37 students and then
took 3 people to be research subjects with the criteria for moderate academic ability based
on the test results obtained. Taking 3 people as research subjects because these students
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have already represented all the abilities of students that have been tested. Data collection
techniques in this study were obtained through tests and interviews. The test is in the form
of an essay consisting of 3 questions, where each question contains an indicator of
mathematical written communication skills. The indicators of written mathematical
communication used in this study are to express mathematical ideas by writing and
describing them in visual form, interpreting mathematical ideas presented in written form,
and using vocabulary to express ideas, describe relationships and create models. [4]. The
data analysis technique was carried out by analyzing the errors of prospective elementary
school teachers in solving geometrical problems in terms of mathematical written
communication skills. The research process can be seen in Figure 1.

Analyzing errors

in terms of Writing research

results in the
form of scientific
papers

Mathematical
Start communication
skills test

Drawing

Choosing a
conclusions

research subject Interview

mathematical
communication
skills

Figure 1. Research Procedure

3. RESULTS AND DISCUSSION

Based on the work of prospective teachers in solving geometry problems, the
unattainable written mathematical communication indicators can be seen in Table 1.

Table 1. Unattainable Mathematical Written Communication Indicators

No Mathematical Written Communication Indicator Students Who Answered Wrong
1  Expressing mathematical ideas by writing and describing 30
them in visual form
2  Interpreting mathematical ideas presented in written form 23
3 Using vocabulary to express ideas, describe relationships, 30

and create models

Based on these results, the next step will be to analyze the place of errors of
prospective elementary school teachers in solving geometry problems based on indicators
of written mathematical communication skills and based on selected research subjects.

3.1 Expressing Mathematical Ideas by Writing and Describing Them in Visual Form
3.1.1 Research Subject 1 (RS1)

Based on the problems given, there are various types of errors made by this research
subject. The work results of RS1 can be seen in Figure 2.

4|Indonesian Journal of Science and Mathematics Education (l1JSME)



Indonesian Journal of Science and Mathematics Education

Analysis of Errors in Solving .... | Radiusman and Maslina Simanjuntak

Figure 2. RS1 Work Result on Indicator 1

Based on Figure 2, it can be seen that RS1 made various errors in solving the
problems given. The mistakes made in solving the problem are: RS1 is not able to draw a
square according to the information provided on the problem. This can be seen from the
absence of point O and point P which are the midpoints on line OB. In addition, RS1 did
not indicate that a rectangle has the same side length or write down the side length
according to the problem. Another mistake that RS1 made is not writing the name of the
angle square according to the direction of rotation. This will affect the resolution of these
problems.

3.1.2 Research Subject 2 (RS2)

Based on the problems given, the results of RS2's work in solving indicator
problems: expressing mathematical ideas by writing and describing them in visual, can be
seen in Figure 3.

Figure 3. RS2 Work Result on Indicator 1

Based on Figure 3, the error made by RS2 is that RS2 was unable to draw a square
according to the information provided. This can be seen from the writing of point P which
is the intersection point between the diagonal of the plane and point O to be the point that
lies between the intersection of the diagonal of the plane and point B. Furthermore, RS2
did not write a symbol stating that point O is the midpoint between the center point and
point B. Another mistake that RS2 made is not writing the square angle symbol which
states that the magnitude of each corner square is 90°.

3.1.3 Research Subject 3 (RS3)

The results of RS3 work in solving a geometry problem with indicator: expressing
mathematical ideas by writing and describing them in visual form, can be seen in Figure
4.
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Figure 4. RS3 Work Resuls on Indicator 1

Based on Figure 4, it can be seen that the error that RS3 made was not writing the
point that became the intersection between the two diagonals of the plane, namely point O.
RS3 also did not write a symbol that point P was the midpoint between the center point
and point B. Another error made by RS3 is not to write down the angles of each angle
square.

3.2 Interpreting Mathematical Ideas Presented in Written

3.2.1 Research Subject 1 (RS1)

Based on the problem, the result of RS1's work in solving a geometry problem with
indicator interpreting mathematical ideas presented in written form can be seen in Figure
5.

Figure 5. RS1 Work Result on Indicator 2

Based on Figure 5, it can be seen that RS1 is unable to write that the symbol of the
two lines is parallel, RS1 also does not know the correct concept of the correlation between
the two angles. Based on the result of the answer, it is known that SP1 wrote the wrong
correlation and stated that ~ ABD and ~BDC are opposite each other. To determine the
correlation of the angles across, then RS1 should make a new point (for example point G)
which lies on the line m so that the point E, F and G lies in line m . Furthermore, based
on the concept of correlation between angles it can be written that ~ ABD and ~ DFG
have angles in opposite correlation, so they have the same angles. Furthermore, based on
the concept of correlation between angles, calculations can be made to find the value of
the angle.
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3.2.2 Research Subject 2 (RS2)

The result of RS2's work in solving indicator of interpreting mathematical ideas
presented in Figure 6.

Figure 6. RS2 Work Result on Indicator 2

Based on Figure 6, the error made by RS2 is that RS2 wrote that m and n are
unilateral angles. This is no longer consistent with the problem which stated that m and n
are a line. SP2 also wrote the operations X = (2x+28°) = (x+108°) is the inner angle

opposite. Based on the problem, it cannot be known the reason for the operation. Based on
the results of calculations carried out by RS2, it can also be seen that RS2 is not able to
perform the right operation to determine the value x.

3.2.3 Research Subject 3 (RS3)
The result of RS3's work in solving a geometry problem with indicator interpreting
mathematical ideas presented in written form can be seen in Figure 7..

Figure 7. RS3 Work Result on Indicator 2

Based on Figure 7, it can be seen that RS3 is unable to determine the correlation
between angles according to the given problem. RS3 also made an error in performing
angle operations to determine the result that corresponds to the given problem. This makes
RS3 find that there are different values for x whereas according to the problem, the x
values obtained should be the same (single).

3.3 Describing Relationships and Creating Models
3.3.1 Research Subject 1 (RS1)

The result of RS1's work in solving a problem with indicator describing relationships
and making models can be seen in Figure 8.
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Figure 8. RS1 Work Result on Indicator 3

Based on Figure 8, it can be seen that RS1 is not able to make a relationship between
the statements given and the requested shape. Based on the question, the plane of the

SRQC, RS1 has proven that the plane in question is a rectangle. Furthermore, with the
further informations given, a trapezoidal plane will be formed.

3.3.2 Research Subject 2 (RS2)

The result of RS2's work in solving a geometry problem with indicator describing
relationships and making models can be seen in Figure 9.

Figure 9. RS2 Work Result on Indicator 3

Based on Figure 9, it can be seen that RS2 is unable to relate the statement to the
requested geometric shape, so RS2 answers the triangle.

3.3.3 Research Subject 3 (RS3)

The result of RS3's work in solving a geometry problem with indicator describing
relationships and making models can be seen in Figure 10.

Figure 10. RS3 Work Result on Indicator 3
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Based on Figure 10, it can be seen that RS3 is not able to connect the statements in
the problem. This results in RS3 being unable to determine the shape according to the
information given.

Based on the results of the analysis previously described, it can be seen that there are
still many mistakes made by students (as prospective teachers) in solving geometry
problems in terms of mathematical written communication skills. As a result, the research
subject made mistakes in solving geometric problems in terms of mathematical
communication skills, such as 1) inability to express mathematical ideas by writing and
describing them in visual form, 2) inability to interpret mathematical ideas presented in
written form, and 3) inability to describe relationships and create models.

In the first indicator, expressing mathematical ideas by writing and describing them
in visual form, there are still many mistakes made by respondents, such as not being able
to describe the plane according to the statement given in the problem, unable to draw a
symbol stating that each side has the same length, and the lack of knowledge of the symbols
used in a plane, such as the center point and right angle symbols. The second indicator is
interpreting mathematical ideas in writing. The mistakes made are errors in writing the
correlation between angles, errors in writing the names of parallel lines, and errors in
writing calculation operations that cause the results to be wrong..

Furthermore, the third indicator describes the relationship and makes a model. In this
indicator, the mistakes made are that the research subject is unable to make a plane model
according to the statements in the problem and write the plane shape according to the
properties obtained in accordance with the plane that has been described on the answer
sheet. Based on the results of the interviews, information was obtained that the mistakes
made by the research subjects were generally caused by several factors: the lack of
understanding of the concept of geometrical material, rarely working on geometry
problems, and confusion in solving geometric problems [30]. The results also revealed that
there were still many mistakes made by students (as prospective teachers) in solving
algebraic problems. Apart from misconceptions, symbols, and procedures, there are also
other errors such as visual errors, where students cannot determine the name of a shape
based on the properties of the shape..

4. CONCLUSION

The mistakes made by research subjects in solving geometric problems in terms of
written communication skills are basic errors, such as errors in drawing planes, errors in
writing plane symbols, and calculation errors in solving problems. Based on the results and
discussion, it can be concluded that the error is caused by several factors, including: low
knowledge of prior concepts, lack of experience in working on problems, weak
imagination in connecting statements and information, and low ability to perform
calculations. Based on the results of this study, the researcher can provide suggestions that
the teacher must be precise in providing the prerequisite concepts before providing the core
material. Furthermore, the teacher must be diligent in giving practice questions to students
and supervising students in solving the problems.
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