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INTRODUCTION

Real-world problems requiring solutions, usually not in form of equations, but rather as
sentences that must be represented [1]. Verbal descriptions of real situations, where a question is
asked, and an answer is obtained by applying mathematical operations called a word problem.

In the 2013 curriculum, one of the contents of Class XII high school content: Describe and
present the distance point to point, point to line and point to the plane in space. This curriculum,
emphasizes the ability of students to make 'representations' in solving word problems.

Solving word problems involves more than basic computing skills. An effective word
problem solver can understand word problems by demonstrating its ability to explain word
problems in their own words. Understanding word problems requires the interaction of linguistic
knowledge and familiarity with real-world situations. Understanding is an important aspect of
solving word problems.

Some researchers [2] [3] [4] [5] state that students often have difficulty in solving word
problems. Experts [6] [7] [8] also revealed the difficulties experienced by students due to reading
comprehension and not understanding word problems. Other experts [9] [10] state that
difficulties also occur in mathematical language and situation models. This shows that solving the
word problem becomes an important study.

At the time of solving the problem needed understanding [8], and to understand the problem
needed representation [11] to succeed in solving the word problem. Thus it is necessary to
examine the use of representation by students. The question is whether students use
representations, and what types of representations students use in solving three-dimensional
wotd problems. This study aims to determine the representation used by high school students.
The expected benefit is for the teacher's knowledge in teaching word problems in mathematics
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classrooms and also for students to describe the type of representation that is useful for
successful mathematical problem-solving.

Students use representations to support their understanding when solving mathematical
problems or learning new mathematical concepts [12]. [13] stated that there are two
representation systems, namely internal and external. The internal system of representation is
created in one's mind and is used to establish mathematical meaning. External systems of
representation include conventional representations that are usually symbolic, for example,
mathematical equations, algebraic expressions, graphs, geometric drawings, and number lines.

Bruner [14], found three types of external representations, namely: active, iconic, and
symbolic. The following five types of representations: (a) real-life experiences, (b) manipulative
models, (c) pictures or diagrams, (d) spoken words, and (e) ) written symbol. This category can be
considered an extension of the three types of representations of Bruner. Real-life experiences and
manipulative models are enactive representations, drawings and diagrams are iconic
representations, and written words and symbols are symbolic representations.

Research on types of representation in solving word problems is conducted by [15]; [16];
[17] found two types of representations used in mathematical word problem solving are: (a)
pictorial representations, visual displays of objects including details that are not relevant to the
solution, (b) schematic representations, displaying relevant spatial relations for solving word
mathematical problem.

Sandra M. Crespo; Andreas O. Kyriakides [16],found two types of image representations
used in solving word problems: (a) pictographic images, realistic images that tend to be detailed
of objects mentioned in the word problem, (b) iconic images, not realistic; tend to use simple
forms for the representation of objects that are needed in solving word problems.

METHODELOGY

This research uses descriptive method by describing the type of representation used by the
6 students of class XII of SMAN 2 Sampit at the beginning of the 2019/2020 school yeat.
Students do not receive special instructions before working on three-dimensional word problems.
Word problems used are as follows:

Do whatever will help you to solve the problem below!

Ahmad's room is a beam with a length of 5 meters, a width of 5 meters and a height of 3
meters. On the ceiling of the room, some lights are located right in the center of the ceiling. In
one area of the room, a switch is located right in the middle of the wall. Calculate the distance of
the switch to the lamp.

RESULT AND DISCUSSION

Representations of student construction can be pictorial representations of images of
objects that refer to the context of the word problem, or schematic representations of simple
drawings that describe the problem. Verbal representation is reformulating statements in personal
language style. Arithmetic representation is the calculation of the point to point distance in the
building space.

Representations of student construction can be pictorial representations of images of
objects that refer to the context of the word problem, or schematic representations of simple
drawings that describe the problem. Verbal representation is reformulating statements in personal
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language style. Arithmetic representation is the calculation of the point to point distance in the
building space.

Figure 1. Construction of Pictorial Representations

The image created is a concrete image of the problem. Researchers ( [15]; [18]; [19] [16]; [20]; [21]
stated that pictorial representations are pictures of objects or people only on certain statements
referred to in word problems. This shows that the subject relies on concrete images in
understanding the word problem. Van Garderen & Montague (2003) states that students who
lack understanding word problems rely more on concrete images that are ineffective and
inefficient for solutions.

A total of 27 students used schematic representation with 100% correct answers. Students
used schematic representation that previously made verbal representations. After making the
representation, it is continued by writing a solution in the form of arithmetic representation.
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Figure 2. Construction of schematic representation.

Schematic representation is found in students who use schemes in the process of solving
three-dimensional word problems. The process of schematic representation is done by identifying
and transforming statements into other different forms, making relationships and making simple
two-dimensional drawings in the form of right triangles and doing calculations based on simple
shapes of these right triangles.
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Students create a scheme that connects three-dimensional shapes with two dimensions.
Researchers ( [15]; [18]; [19]; [16]; [20]; [21] stated that schematic representation is to make
schemes that connect between representations into simple forms.

CONCLUSIONS AND SUGGESTIONS

One of the objectives of this research is to describe the construction of student
representation in solving three-dimensional word problems. A total of 3 students using pictorial
representations, the results of the three students' answers were wrong. A total of 27 students used
a schematic representation that links three-dimensional and two-dimensional images to produce
simple representations. The result is that all students who use schematic representation are able
to solve three-dimensional word problems correctly. Thus it is recommended that teachers
provide opportunities for students to make schematic representations so that students' answers

are correct
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