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Abstract. The purpose of this study is to describe students’ ability in solving mathematical
representation problems evalnated from mathematical disposition. The subjects are three students of 10"
grade of public senior bigh school (PSHS) in Padalarang, West |ava, Indonesia. They were selected from
35 students with bigh, medium, and low mathematical disposition ability. The results of the study showed
that almost all of the students able to use visual representation to solve mathematical problems, and create
mathematical models and solve problems by involving mathematical expressions. In contrast, most of
students conld not fulfill two indicators of the mathematical representation ability, i.e. creating the sketch
of geometric patterns and making the mathematical model based on the situation and data given.

Keywords: athematical representation, mathematical disposition, misconception

Introduction

The low achievement of Indonesian students has been a classic issue in education.
The Indonesian students achievement in Mathematics are at low position compared with
the other countries (OECD, 2014; Provasnik et al, 2012). The mathematical
representation and disposition ability are two Iimportant parameters in recent
mathematics education in Indonesia. Representation ability is a fundamental ability to be
developed and possessed by students. Dahlan (2011) suggested representation ability as
the foundation that allows a student to understand and utilize mathematical ideas
appropriately. Such representations include drawings (sketch), diagrams, graphs and
symbols to help students communicate their mathematical ideas. However, in fact,
students’ mathematical representation ability is relatively poor. Dewi and Sopiany (2017)
reported a finding that students have low representation ability to make problem
situations based on the provided data or representations. They tend to have difficulty in
making inquiries in accordance with the description of data. They also merely focusing
on the figure without any attention on the available information. In addition, Suryowati
(2015) revealed that students have not been able to interpret real-world problems into
mathematical representation problems.

Kenney in Aisha (2012) claimed that the representation in the forms of words,
graphs, tables, and statements is a learning approach that provides an opportunity to
present students’ ideas in learning mathematical concepts without any restrictions.
Furthermore, Lesh, Post and Behr in Hwang et al, (2009) divided mathematical
representations into five categories; real life experiences, concrete model, arithmetic
symbols, oral or verbal language, and diagrams or graphs. Among these five categories,
the last three representations reflect the more abstract and higher level in the
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representation of mathematical problem solving. Similarly with the former notions,
Kusumah (2010) asserted representation as how the student re-interpret a problem into a
simple form based on with their understanding and communicate a solution obtained
through external representations that can be verbal, symbolic, or visual. Meanwhile, the
internal representation is how students develop their knowledge to work their mind.

In this research, the resarcher formulate five indicators of the mathematical
representation ability; 1) use visual representation to solve a problem; 2) present
data/information from a representation into diagrams, graphs or tables and solve a
problem using written words or texts; 3) develop equations or mathematical models of
the provided representations and solve a problem by involving mathematical expressions;
4) draws geometric patterns, to write down the steps of solving mathematical problems
with word and solve problems with mathematical expressions; and 5) create a problem
situation based on the provided data or representation.

Learning mathematics is not solely intended to develop cognitive dimension.
Fheldaus (2014) argued that learning that entails and develop the affective dimension of
students is a key component for students’ achievement in learning mathematics. The
affective dimension is the other term of Mathematical Disposition. Sumarmo (2010)
defined that disposition as the student’s strong willingness, consciousness, and dedication
to learn and carry out various mathematical activities. Wardanny (2017) explained several
indicators of mathematical disposition, including confidence, expectation and
metacognition, tenacity and seriousness in learning mathematics, persistence in dealing
with and solving problems, high curiosity, and ability to share opinions/information with
others. These indicators imply the mathematical disposition as a major factor in
determining the students’ success in learning mathematics.

This study was conducted to investigate the mathematical representation ability
evaluated from the mathematical disposition related to sudents’ difficulties. Therefore,
the aim of this study was to describe the students’ difficulties in solving mathematical
representation problems based on their mathematical disposition.

Research Methods

This study employed a qualitative descriptive method. The subjects of this study
were 35 students of 10" grade of public senior high school (PSHS) in Padalarang, West
Java. The instruments used to collect the data were questionnaires and test. The
questionnaire was used to determine the mathematical disposition of students in the
mathematics learning process (Apendix A). While the test was used to obtain the
students’ ability in solving mathematical representation problems. There were five
problems which was represent each indicator of mathematical representation (Apendix
B). The test results were analyzed using qualitative analysis in accordance with the
indicators of mathematical representation ability.

The students’ mathematical disposition refer to the questionnaire instrument of
mathematical disposition ability from Nuraida (2017) that in the form of Likert’s scale of
Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagree (SD). Subsequently,
the scale was converted into quantitative data with the criteria in Table 1.

Table 1. The Criteria of Students’ Mathematical Disposition

Score Category
Score <58.5 Low (L)
58.5 <score <65.5 Moderate (M)
score > 65.5 High (H)
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Based on the results of the questionnaire, 35 students were grouped into three categories
as shown in Table 3. Then, each group were selected one student to interview.

Table 2. Category of Students’ Mathematical Disposition Ability

Category Number of Students
High 10
Moderate 13
Low 12

Results and Discussion
The students’ test results on the mathematical representation problems based on
mathematical disposition ability was presented in Table 3.

Table 3. The Number of Students’ Correct and Incorrect Answers Based on
Mathematical Disposition Ability

Question High (H) Moderate (M) Low (L)
Number
Correct Incorrect Correct Incorrect Cotrect Incotrrect

1 10 0 12 1 12 0

2 8 2 7 6 1 11

3 8 2 8 5 10 2

4 3 7 2 11 3 9

5 3 7 4 9 1 11

The first problem measured the first indicator of mathematical representation,
which is the utilization of visual representation to solve a problem. The indicator
describes the student’s ability in solving the problem relating with the congruency of
two-dimensional figures. All students with high and low mathematical disposition ability
were able to solve the first question correctly. While, only one student with incorrect
answer on the moderate mathematical disposition group. Hence, it was indicate that
almost all of students have been able to recognize the congruent figures.

Furthermore, the second problem incorporates with the second indicator of
mathematical representation, namely present the data/information from a representation
into diagrams, graphs or tables and to answer questions using written words or texts.
This indicator indicates the students’ ability in solving problems about presenting data
into figures and identifying problems using words. Most of students with high
mathematical disposition ability were able to answer the second problem correctly. In
contrast, almost all of students with low mathematical disposition ability did not able to
solve the second problem appropriately. It implies that the students with low
mathematical disposition have obstacles in presenting the data into figures and in solving
the problem by using written words or text. Whereas in the students with moderate
mathematics ability, the number of students who were able to answer correctly is almost
the same as the number of students with incorrect answer.

The third problem evaluated the third indicator of mathematical representation,
namely to develop mathematical equation or model and to solve problems by involving
mathematical expressions. It showed the students’ ability in making given mathematical
equations or models and in solving problems by using mathematical expressions. Based
on Table 3, most of students in high, moderate, and low mathematical disposition ability
able to solve the problem correctly. It was indicate that the students have been able to
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create mathematical models and solve problems by involving mathematical expressions
appropriately.

Hereinafter, the fourth problem related with the fourth indicator of mathematical
representation ability, which is to draw the geometry form to clarify the problem and
facilitate the solution. This indicator describes the students’ ability in drawing based on
the given situation. Overall, only eight students were able to draw (sketch) the geometry
based on the given situation. It indicates that the students have poor ability in drawing
the geometry. Furthermore, the last problem was to assess the fifth indicator of
mathematical representation ability, namely to create word problem on the given
situation. This indicator explain the students’ ability in making questions in written words
or text in accordance with the given situation. Based on the test results, the students’
ability to create the word problem on the given situation as poor as to draw the
geometry. Only eight students were able to make the questions in written words in
accordance with the given situation.

Based on the data, most of the students have the ability on the first indicator,
namely the ability to use visual representation to solve mathematical problems. They
already recognize and can distinguish the congruent two-dimensional figures. This
finding confirmed Apriani (20106) in which students prefer to use visual representation to
make it easier to work on the problem. The students also use the drawing to clarify what
is in their minds so that from the drawing students find the idea of the solution. The
study of Kholiqowati, Sugiarto, Hidayah (2016) concluded that in each type of the
characteristics of learners’ way of thinking, learners are possible to have good category in
visual representation.

Furthermore, this study also investigated the students’ misconceptions on the
fourth and fifth indicator of representation ability which is related to the fourth and fifth
problems of mathematical representation. The data on the Table 3 showed that the
students’ ability in solving the fourth problem as poor as on the fifth problem. This
indicates the difficulty of students in solving both problems. In other words there were
misconceptions so that they were unable to solve both problems correctly.

The Figure 1 showed the answer of the student with high disposition ability in
solving the fourth problem.
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Figure 1. The answer of fourth problem from the student with high disposition ability

49



Aflich Y.F, et.al / Journal of Research and Advances in Mathematics Education, 2018, 3(1), 46-56

Figure 1 showed that the student was unable to draw a picture (sketch) of the given
situation appropriately. The sketch drawn by the student was not in accordance with the
given problem situation. It illustrates that students have not been able to draw the
geometry pattern to clarify and facilitate problem solving. On the next question, students
were asked to write down the steps they needed to calculate the tower height. However,
the answer only the solution without any description to solve the problem. On the last
question of the fourth problem, the students were required to determine the height of
the tower with the data that had been given. Nevertheless, the students were not able to
determine the height and the precise side to perform the calculation with the concept of
comparative. Moreover, the students have not been able to solve the mathematical
model that have been made.

Likewise, the student with moderate and low mathematial disposition
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Figure 2. The answer of fourth problem from student with moderate disposition ability

173
Ay A
“ N
\ / e
b ™ entum lantean birogi
90 bora bepdera d
- - o TTRIC dengne,  OMOrgon  gin
7 Aenagy 0 Lo
e Ok elno o facy © 0 oghin 3 ipoaur {4 ~ S
S v
1
! \\
r - A .
| N L rtt.t\,glur-. Menara - G ™Y 3oe . o0 ﬂ'
| N\ o
S

Figure 3. The answer of fourth problem from student with low disposition ability

In the Figure 2, it can be seen that the student with moderate disposition ability fail
in drawing a sketch of a given situation. The sketch was not appropriate to the given
problem situation. In addition, the student could not explain the procedure to determine
the height of the tower. He calculate the fourth problem directly to determine the height
of the tower. As a result, there was an error in determining the size and comparison of
the value to the given sides. Likewise, the student with low mathematical disposition
ability had not been able to sketch the given situation propetly as shown in Figure 3.
The student wrote down the steps to calculate the height of the tower with words
although it was less appropriate. Therefore, the calculation to determine the height of
the tower is not appropriate too.

Based on the students’ answers, it can be concluded that students have not been
able to draw a sketch of the given situation. In addition, they have not written the proper

50



Aflich Y.F, et.al / Journal of Research and Advances in Mathematics Education, 2018, 3(1), 46-56

procedure to solve the problem. They also have difficulty to determine the pair of the
corresponding sides in the calculations. Consequently, most of the students failed to
represent a situation into a sketch and made misconception since they did not
understand the pair of corresponding sides.

This study result confirmed Husna’s findings (2015) which concluded that the
students’ difficulties in solving the word problem related to mathematical representation
were to find keywords and understand the information in the problem, the inability of
students in making mathematical models, and lack of accuracy in doing calculation. The
study of Dewi and Sopiany (2017) also concluded that the misconception of students in
solving the mathematical representation problem occurs on the indicator of the ability to
make questions in accordance with the description or data given.

Hereinafter, the example of students answer in solving the fifth problem for high,
moderate, and low mathematical disposition ability are presented in Figure 4, 5, and 6.
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Figure 6. The answer of fifth problem from student with low disposition ability

The student with high mathematical disposition ability had not been able to create
a problem situation involving congruence by using written words or texts. The answer
did not suit the given problem situation, hence the answer was incorrect. Furthermore,
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the student with moderate mathematical disposition ability showed the ability to
determine appropriate pair of corresponding sides although there was an incorrect
assumption where the AC should correspond to the ED. The student with low
mathematical disposition ability had been able to determine each pair of corresponding
sides. Nevertheless, he assumed that the figures are congruent since the two figures are
not congruent due to their different sizes and the angle is not necessarily the same.

Based on the answer in Fgure 6, the student provided by students at each level of
mathematical disposition ability, it indicates that most of the students have not been able
to arrange the words according to the given situation. In general, they have a propensity
to assume the figures are congruent. Actually, there is no clue or data that indicates the
two figures are congruent. They were only required to make question relating to
congruence, such as the pair of corresponding sides or angles.

This study results in line with the findings of Dewi and Sopiany (2017) which
stated that students relatively have low mathematical representation ability particulatly on
the ability to make problem situations based on given data or representation. It is
difficult for students to make inquiries in accordance with given information or data.
since they only focus on the figure without taking account from other information, hence
the formulated problem is incorrect. In addition, Herlina, Yusmin and Nursangaji (2017)
concluded that in general the ability of mathematical representation of junior high school
students is included in medium category.

Conclusion

Based on the research results, the students’ mathematical representation ability of
junior high school can be elaborated as follows 1) most of the students with high,
moderate, and low mathematical disposition have been able to achieve on the first and
third indicators of mathematical representation ability, i.e. to use visual representation to
solve the problem and to develop mathematical equation or model and to solve
problems by involving mathematical expressions, 2) students with high mathematical
disposition have been able to present data/information from a representation into
diagrams, graphs or tables and solve a problem using written words or texts. In contrast,
students with low mathematical disposition can not reach that indicator. Meanwhile, for
students with moderate mathematical disposition are relatively balance. 3) most of the
students with high, moderate, and low mathematical disposition have been lack of
achievement on the fourth and fifth indicators of mathematical representation ability, i.e.
to write down the steps of solving mathematical problems with word and solve problems
with mathematical expressions; and create a problem situation based on the provided
data or representation. It is recommended for further studies that in order to improve
the students’ mathematical representation ability and mathematical disposition should
entail the utilization of learning model as independent variables in the subject of research
that can support the learning process.
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APENDIX A
Mathematical Disposition Questionnarie”

Hint:
Choose one of the answers that best suits you by ticking (\/) on the statement:
SA : Strongly Agree
A : Agree
D : Disagree
SD : Strongly Disagree

No Activity and Opinion SA | A
1 I feel confident to be able to solve complex mathematical
tasks
2 | I feel hesitant to pass a math test
3 | Iam trying to find various ways to solve the problem
4 | I refuse how to solve different problems
5 | I was able to study math in a long time
6 | I am tired of doing difficult math problems
- I took the initiative to propose solutions when working in
group
8 | I am waiting for my friend's solution to make learning easier
9 | I asked myself: Is what I'm doing correct
10 I am lazy to check the answer of the problem that has been
done
11 | I am able to apply mathematics in everyday life
12 | I think that mathematics is difficult to apply in everyday life
13 By learning math, I find it easier to understand and solve the
problems my everyday life
14 By learning math, does not make me more careful in the
calculations in everyday life
15 When my friend has difficulty, I become the place to ask

questions

16 | I dare ask the teacher if I do not understand what I learned

17 I felt scared or embarrassed when the teacher appointed me
to work on the board

18 | I studied math only when faced with an exam

19 | I created a special math-learning schedule at home on my own

20 | I do not really care what math test value I get

21 Studying mathematics is not very useful in understanding
other subjects

22 | By studying math makes me easier in expressing opinions

Y Adopted from Nuraida (2017)
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APENDIX B
The Mathematical Representation Test

Problem 1.
Show the pair of congruent planes in the following picture! Explain your answer!

(i) (ii) (iii)

b | ﬁ

(i) (ii) (iii)

Problem 2.
Mira has a rectangular frame with an outer edge of 30 x 20 cm. If the edge of the frame is

a 5 cm wide frame,
a. Illustrate the frame in the picture
b. Identify whether the rectangle of the outer edge of the frame is similar to the

inner rectangle.

Problem 3.
Given A ABC and A PQR as follows

R
A :
oS8
B <)
207
C TN Q
P gom

a. Is A ABC and A PQR congruent? If yes, specify the properties of two congruent

plane
b. Determine the length of QR.
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Problem 4.

A flagpole is 5 meters tall. It is on the ground with a distance of 12 meters from a Tower.

The length of the flagpole’s shadow by the sunlight from the east of the Tower is 3

meters. The sunlight is about the top of the tower.

a. Draw a picture (sketch) based on the situation!

b. If you were asked to calculate the height of the tower, what measures do you need?
Explain!

c. Determine the height of the tower!

(Kusumah, 2016)

Problem 5.
Look at the figure below!

D

Given BC = BD and DF = CF.
Make a question based on the figure and find the solution!
(Kusumah, 2016).
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