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Abstrak

Penclitian 1 bertujuan untuk menginvestigasi proses pembentukan representasi visual dan simbolik
Anna pada setiap tahap perkembangan pemahaman relasional dalam menyelesaikan soal pecahan.
Penclitian ini berfokus pada Anna (nama samaran), siswa kelas 4 SD dari suatu sckolah di Kabupaten
Sidoarjo. Anna memiliki proses pembentukan representasi visual dan simbolik terlengkap dan lmlpilkill]
satu-satunya siswa yang mampu memberikan argument logis untuk menikung jawabannya. Penelitian
mi merupakan penelitian kualitatif dengan studi kasus. Hasil penelitian dianalisis menggunakan model
Miles dan Huberman dengan cara mereduksi data, menyajikan data, dan menarik kesimpulan. Hasil
penelitian menunjukkan proses pembentukan representasi visual dan simbolik Anna pada sctiap tahap
perkembangan pemahaman relasional dalam menyelesaikan tugas soal pecahan. Anna kesulitan
membentuk representasi visual karena memiliki kelemahan dalam konsep persamaan pecahan dan operasi
pecahan. Hal ini mengakibatkan proses pembentukan representasi simbolik dan pengetahuan prosedural
yang cenderung hafalan. Temuan ini menunjukkan bahwa Anna mengembangkan pemahaman relasional,
yaitu pemahaman konseptual tentang pecahan. Proses pembentukan representasi visual merupakan dasar
utama sebelum terbentuknya representasi simbolik .

Kata kunci: Pecahan; pe mahamanrelasional; repre sentasi

Abstract

This study investigates the process of forming Anna's visual and symbolic representations at each stage
of the development of relational understanding in solving fractional problems. This study focuses on Anna
{pseudonym), a 4th-grade elementary school student in Sidoarjo Regency. Anna possessed the complete
process of forming visual and symbolic rm.;e.lna:ions and is the only student whe is able ro provide
logical Ziguments to support her answer. This research is gqualitative in nature with a case study. The
results were analyzed using the Miles and Huberman model by reducing the data, presenting the data,
and drawing conclusions. Results show the process of forming Amna’s visual and symbolic
representations ai each stage of the development of relational understanding in solving fractional
problems. Anna has difficulty forming visual representations because she has weaknesses in the concept
of fractional equations and fractional operations. This resulted in the process of forming symbolic
represemfations and procedural knowledge that tends to be rote. These findings indicate that Anna
developed a relational understanding, namely, a conceptual understanding of fractions. The process of
forming avisual representation is the main basis before the formation of a symbolic representation.

Keywords: fraction; relational understanding; representation
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INTRODUCTION

Many elementary school students
have difficulty understanding fraction
material (Hunt, Welch-ptak & Silva,
2016). Difficulties experienced by
students, especially in terms of adding
different types of fractions, is due to
students not having an understanding of
the fractions equality and experiencing
misconeeptions about the comparison of
the shape and size of the whole fraction
(Jannah & Prahmana, 2019; Loong,
2014; Ramadianti, Priatna & Kusnandi
2019). Another difficulty is the
students’ failure to represent numerators
and denominators visually (Namkung &
Fuchs, 2019). The students’
understanding of fractioffflemphasized
relational thinking about the numerator
and denominator as determinants of the
fraction value of the whole (Fuchs et al.,
2017). This understanding relates to the
students” c¢xpericnces in  converting
fraction values into symbolic or visual
representations. For example, the
meanings 2 and 3 are written in the

. . 2z .
form of fractions into Sor describe them

visually with area models (Fitzallen,
2015).

The students’ difficulties in
understanding fractions occur because
of fundamental problems forming visual
to symbolic representations (Nicolaou
& Pitta-Pantazi, 2016). The wvisual
representation can increase credibility
when solving and understanding a
problem, especially in the field of
mathematics, as well as make the
students’ understanding and reasoning
better. Visual representation is widely
used in teaching numerical and fraction
material (Debrenti, 2015; Kashefi,
Alias, Kahar, Buhari & Zakaria, 2015;
Ozsoy, 2018) and a visual model that
supports the teaching of mathematics
about the problem of fractions
(Mazzocco, Myers, Lewis, Hanich &

ISSN 2442-5419 ( Online)

Murphy, 2013). By contrast, symbolic
representations are essential in a series
of calculations using symbols when
solving mathematical problems (Anwar
& Rahmawati, 2017). In addition,
symbolic representations can relate
knowledge about meaningful fractions
by identifying multiplicative structures
and proportional thinking (Ahl, 2016).
Understanding is a fundamental
aspect to achieve other higher
mathematical abilities (Nuraecmi &
Luritawaty, 2017). There are two types
of understanding that are often known:
instrumental and relational
understanding. Students who have a
relational understanding can know the
rules with a reason. while students who
have an instrumental understanding
know only the rules without any reason
(Skemp, 2013). The development of the
students’ relational understanding s
overly complex and is not limited to
making connections between  ideas-
concepts learned, in  which the
development of the students’ relational
understanding takes a very long time.
This will be very beneficial for students
in the long run and may help students be
motivated in learning mathematics
(Baki, 2014; Anwar, Ipung, Abdur,
Sisworo & Dwi, 2016).

Previous studies on visual and
symbolic representations in solving
fractions related to the students’
relational understanding have been
conducted before. Manipulating
fractional forms (either wisually to
symbolic or vice versa) intensively
leads to the formation of relational
understanding (Peppers, 2016). As a
teaching model, visual representation
provides changes and deepens the
students’ understanding of the analysis
of fractional operations symbolically
(Barbosa &  Vale, 2021). The
elementary school students’

[ 2015
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understanding of contextual problems
that are represented visually will form
an abstraction of fractional division
symbolically (Widada et al., 2020). The
construction of elementary school
students’ schemas representing images
(visuals) to symbols reflected the
students’ understanding of fraction
solutions  (Kurniawan, Sutawidjaja,
As’An & Muksar, 2018).

Based on previous studies, two
research gaps were found. First, no
literature on  visual and symbolic
representations on specifically
developing a relational understanding of
fractional problems has emerged.
Second, there is still a lack of research
on the formation of visual and symbolic
representations in each development of
rclational  understanding at  the
elementary school level. By contrast,
student involvement that focuses on
evaluating the formation of fractional
value representations will provide
general  information on  student
competencics and the  overall
intervention conducted by teachers in
learning, thus leading to an increase in
the students’ understanding in solving
fraction problems (Fuchs et al., 2017,
Tian & Siegler, [B016). Thus, to
overcome this gap, the purpose of this
study was to analyze the process of
forming visual and symbolic
representations of elementary school
students on each development of (E5)
students' relational wunderstanding in
solving fraction problems.

THE RESEARCH METHODS

Researchers used qualitative
research with a case study method. Case
studies are a metfid of inquiry to
cxplore  in-depth

) ; for -
individuals (Creswell, 2012). '
research is phenomenon
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students who have the ability to
understand  relational and  good
representation in solving problems in
learning mathematics.

Study Subjects

This research involved 25 fourth-
grade elementary school students in
Sidoarjo, East Java, Indonesia, who are
aged 9-10 years. To obtain students
who have a  good relational
understanding and representation, the
researcher divides students into three
categories: students who do not have a
relational understanding and
representations are lacking, students
who  have  sufficient  relational
understanding and representations, and

students who have relational
understanding and  representations.
Because  students  have  obtained

fractional material in class, researchers
think that they can show a deep visual
and symbolic representation in the
fractional material.

In this researcli?) the researcher
focuses on only one student who has a
good relational understanding and
representation. This is intended to
obtain in-depth information on the
fBmation of visual and symbolic
representation of students in each
development of relational
understanding. Based on the
preliminary research, the researcher
obtained Anna (pseudonym) as the
research subject. Anna was chosen as
the subject because she could make the
most appropriate visual and symbolic
representation on the preliminary
problem of fractions and was the only
student to provide rational arguments to
support the answer.

Instrument

The instrument in this research is in
the form of a Task of Fractions
Representation (TFR) that has been
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through a validation process by experts
in the form of validation, content, and
construct. TFR was tested on fourth-
grade students in different schools.
Results show that TFR can be used as a
reference to find out visual and
symbolic representations at each stage
of the development of the students’
relational understanding.

The TFR comprises three items.
TFR is a task to present certain
representations based on differences in
values and the flat figures given and in
terms of comparing fractional values.
The TFR solution allows the use of
three fraction models, namely, the
whole or part-to-whole model, the use
of fractions to show a portion of the

Tabel 1. The Task of Fractions Representation

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

whole, the fraction quotient model or
fraction quotient, which is the division
of one number with another, and the
ratio model to compare one with
another (Musser, Burger & Peterson,
2011).

In TFR 1, the figure is flat, while
the representation made by Anna must
be rectangular. In TFR 2, in addition to
being asked to make another circle
representation, this was intended to
provide Anna some flexibility in
making a form of representation (Table
I). In TFR 3, contextual tasks are
intended to relate the mental processes
formed when fractions are related to
their daily experiences.

No. Task desecription

1 If the rectangular figure below states %

) 235
a. How about a rectangular figure that statesz, 27 and—

3
4

. S 5 3
b. By using a rectangular shape, which is greater between 3 and 1

. , 3
2 1f the circle figure below states 3

. 6 4
a. How about a circle figure that states " and 3

. . . . 8
b. Can you make another two-dimensional figure (other than circle) that states .

. . 6 8
¢. By stateing, compare which 1s greater between; and z

3 Ifbread is currently worth 2, then eaten % what is the shape of the bread now? What is the

size?

Interview

The interview used in this research
is a structured interview (Creswell,
2012). The researcher interviewed Anna
in accordance with the results of the

answers to the TFR. During the process,
the researcher recorded the interview
and Anna’s activities. This was done so
that no information was left behind
while forming Anna’s representation

2017
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during  the
process.

information-gathering

Data analysis

An analysis of the data used in the
Miles and Huberman model was
conducted based on TFR data and
interactive interviews about the process
of forming representation. The Miles
and Huberman model analysis is
divided into three, namely: 1) data
reduction, namely, transeribing the
results of Anna’s answers, analyzing
deeper into Anna’s visual and symbolic
representations, then selecting relevant
data and grouping them; 2) Presentation
of data, namely, exposure of the
relationship between the process of
forming visual representations and
symbolic ~ Anna  based on the
development of rclational
understanding, and 3) concluding,
namely, the conclusion of the visual or
symbolic representation of Anna on the
fractional material in each development
of relational understanding (Miles,
Huberman & Saldana, 2014).

In this research, Anna’s visual and
symbolic representation are categorized
based on six stages in the development
of relational understandif (Keene,
Glass & Kim, 2011), namely, 1)
Students can anticipate the results of the
implementation of the procedure
without actually having to do it and they
Ehn anticipate the relationship of the
expected results with the results of other
procedures; 2) Students can identify
when it is appropriate to use certain
procedures: 3) Students can correctly

2018|
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conduct all procedures or steps selected
in the procedure; 4) Students understand
the reasfihs why a procedure works as a
whole; 5) Students can symbolically or
graphically  verify the truth or
reasonableness of the results recognized
for the procedure without repeating the
procedure; 6) Students can make
relations within and across
representations. In this research, these
stages are used to identify the process of
forming students’ visual and symbolic
representations to develop a relational
understanding of fraction problems.

Data legality

The researcher uses technical
triangulation by comparing the results
of Anna’s written task with interviews
and documentation based on indicators
of forming vwvisual and symbolic
representations in the development of
relational understanding. This is done
wherein the data on forming the
representation obtained has conformity
during the data collection process.

RESULTS AND DISCUSSION

In this section, Anna’s work on
TFR and the interview footage are
presented to determine the process of
forming visual and symbolic
representations in detail.

The result on TFR 1

Anna’s work on TFR | shows the
formation of visual and symbolic
representations (see Figure 1).
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Figure 1. Anna’s answer on TFR 1

In Figure 1, Anna can guess the
shape and size of the rectangular image

235 3 .
that states 2375 and 3 by looking at the

1
rectangle shape that states > When

interviewed, Anna can explain the
contents of the task, wherein she can
anticipate the results by guessing and
relating to TFR 1.

Anna can identify the procedure
used by first understanding the task
content, in which she can determine the
procedure that is represented visually
and symbolically. By identifying the
procedure used by Anna to multiply

reclangles that represent % and add up

to find out
g, and ;
according to the number of numerators
asked in TFR 1. When interviewed,
Anna was able to explain the procedure
used, but she was more focused on
explaining the procedure represented in

the visual form of a rectangular image,

. 1 2 1
fractions =, =, and -
2’ 2 4

2 3
rectangles that state % o

1
the number of rectangles that stated - to

answer TFR 1.

Anna can use the entire procedure
used by representing it in visual and
symbolic form. Anna uses a procedure
by describing and adding rectangles that
2 .
> This
determine the shape and size of the

1 1 )
state > and T is done to

3

- and T ‘When

interviewed, Anna can explain the
procedures used in working on TFR 1.

Anna is able to understand the

procedures used in both procedures that

are represented in visual and symbolic

for@Z) Anna can understand the shape

of the rectangle and the size of the

rectangle by relating a rectangle that

23 5
rectangle that states 2,2,

, 1
represents the fraction > but when
interviewed, Anna was unable to
explain the reasons for using the

procedure in detail. Anna only replied
that the reason was easier and faster to
understand.

Anna did not verify the truth or
reasonableness of the results that have
been achieved, wherein the figure Anna
made did not match the shape of the

. 1
rectangle figure that stated 2 and the

3 .
rectangular shape that stated 3 the size

did not match the shape of the complete
rectangle. When interviewed, Anna was
convinced of the results of the answers
and procedures used without checking
again.

Anna is able to make connections
and the results of her connections are
written in the form of symbols and
visuals. Anna described a rectangular
shape that states g and % and compared

various shapes with larger and smaller

2019
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denominators. When interviewed, Anna
was also able to make a connection by
comparing the shape an@size of the
image that states fractions in the form of

tika ISSN 2089-8703 (Print)
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The result on TFR 2

Anna’s work on TFR 2 showed the
formation of wvisual and symbolic
representations (see Figure 2).

visual, symbolic, and written
representations,
=0, & §
o ksi?ﬁ L) (fg%%]gg;;)
> - =
L 7 — - [ o
<._;£:\§ { o /
- < f)/
- -+ é—
¢ Pl %] RAPAl |
] frapal |
. . 8
A Vorg dedech  dwsar  cdakk B The bigger one s -
Yere lekh Fecis aclalel. 6 s
don  bantads Ao B . ",‘l:ﬁ foabond The smallest one s
P N S T NN J A — 8 .
K3 . The gShElPC is a square

The Z shape 1s a circle

Figure 2. Anna’s answer on TFR 2

In Figure 2, the piece shows that
Anna  could guess the results
represented in visual and symbolic
forms. Anna guessed the results of the
circle and rectangle shape by looking at
TFR 2 and adding up the fraction size,

wherein it formed a circle that stated E
4
and 3 and a rectangular shape that stated

8 . .
= When interviewed, Anna can guess

the essence of the questions in the
questions and the results of the shapes

6 4
of Clrcleq and rectangles that state T

and E’ which can be connected to the
images on TFR 2.

Anna is able to identify procedures
represented visually and symbolically.
Anna identified the procedure used to
find out the shape of a circle states E by
drawing two circle shapes divided into
four parts after connecting with the
figure on TFR 2. The procedure used by
Anna to find out the shape of a circle

2020

states g by drawing two shapes circle is
divided into three parts. The procedure
used to determine the shape of a
rectangle that states E by drawing two
rectangular shapes were divided into
five parts. When interviewed, Anna was
able to identify the procedure after
knowing the essence of the question in
TFR 2.

Anna was able to use the whole
procedure represented in visual and
symbolic forms. Anna used the
procedure to determine the shape and

. . 6 .
size of fractions that stated " by drawing

two circle shapes divided into four parts
in all shaded and shaded two parts.

Anna added E fractions to % fractions.

Anna used the procedure to determine
the shape and size of fractions that

stated ;; by drawing two circle shapes
divided into three parts in all shaded
and shaded 1 part and Anna added %
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. 1 .

fractions to 3 fractions. Anna used the

procedure to find out the shape and size
. 8 .

of fractions that stated - by drawing two

rectangular shapes divided into five
parts in all shaded and shaded three

5 . 3
parts and Anna added = fractions to =

fractions.

Anna understands the procedures
that are used visually and symbolically.
She is able to draw correctly according
to the size of the fraction determined by
the circle shape and the rectangular
shape by connecting the known image
to TFR 2. Anna can add up the size of

. 6 4 .
the circle shape that states n and 3 and is
able to understand the sum of the shape

. . 8
sizes other than the circle that states S

correctly. When interviewed, Anna was
able to explain the procedure used, but
in explaining the reasons for using the
procedure, she was less specific,
wherein the answers she gave were less
understood during the question and
answer process.

Anna did not verify the answers’
results even though her answer was
correct and appropriate. The procedure

f_*ll

_vf- 2.
? 4

=

Y. }pfx’h ri.,l
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used by Anna was correct, but the circle
shape was made smaller than the circle
contained in TFR 2. When interviewed,
she was sure of the results of the
answers and procedures used, but she
did not verify it again and only
skimmed it.

Anna is able to make connections
that are represented in visual and
symbolic form by describing and
comparing the same shape and different
shapes of fractions E, E, and g by making
a relationship from the shape of the
image to the size of the fraction that
represents the image. Anna can provide
reasons in verbal and symbolic form.
When interviewed, she was able to
explain the results of the work done, but
she did not explain it all. Thus, her
answer was more incomplete than what
was asked. Anna can conclude by
comparing the size of flat shapes with
different shapes and mentioning the
reasons well.

The result on TFR 3

Anna’s work on TFR 3 shows the
formation of visual and symbolic
representations (see Figure 3)

5 I%a P ] 1 RS (1111

Figure 3. Anna’s answer on TFR 3

In Figure 3, Anna can guess the
shape of the bread by describing the
shape of the bread, which states the

) 5 2.
fractions of : and S in the form of a

rectangle, and she can describe the

results in the form of a rectangle, which
states % which is the result of the shape
of the bread after eating. Anna also
5 .
performed a 3 fracture reduction
. L 2 . . .
operation with 3 fractions, in which she

could determine the size of the bread in

question. When Anna was interviewed,
she could also guess the gist of what
was asked by reading TFR 3.

Anna was able to identify the
procedure represented visually and
symbolically. Anna identifies the
procedure precisely and sequentially by
drawing a bread in a rectangular shape

. 5 .
that states the fraction of 3 by making

two rectangular shapes divided into four
parts and drawing bread in a rectangular

2021




AKSIOMA:.: Jumnal Program Studi Pendidikan Matematika ISSN 2089-8703 (Print)

Volume 10, No. 4, 2021, 2014-2028

DOL: https://doi.org/10.24127/ajpm.v10i4.4361

shape, stating % by making one
rectangular shape that is divided into
three parts. Anna also conducted a
cheating operation by matching the
denominator to determine the results of
the current size of the bread. When
interviewed, she can mention the
procedures used  sequentially to
determine the results of what was asked
on TFR 3.

Anna is able to use procedures that
are represented in visual and symbolic
forms. The procedure used by Anna to
determine the shape of the bread states

the fraction of % by describing two

rectangular shapes divided into four
parts, then shaded all and shaded one
part. The procedure used by Anna to

find out the shape of the bread states z

fractions by describing one rectangular
shape, which is divided into three parts
then shaded in two, in which the
remaining one part. Anna illustrates the
results of the present bread shape by
depicting one rectangular shape divided
into 12 parts, then shading seven. Thus

. 7 . -
it can state . Anna conducted a rigging

. . 5 .2
operation on the fraction of = minus 2,
which was first equated by the
denominator and it can be found that the
denominator is 12, in which it obtained

15 . 2
13 minus = and the result can be found,

iy . 7 . .
which is o When interviewed, Anna

can use the procedure used, but Anna
cannot explain it in detail only
answering can.

Anna is able to understand the
procedures used  visually and
symbolically. Anna was able to draw a

\ \ 5 2
bread stating the fractions A and 2 and
. . 5
the results of reducing the fractions 7

and % in a rectangular shape correctly
and precisely. Although the

2022
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denominator is different, Anna observes
the size of the image made. Anna
understands the fraud operation by
equating the denominator first to
determine the results. When
interviewed, Anna can cxplain why
using fraud operations and equating the
denominator in answering questions in
detail and with their reasons.

Anna does not verify the results of
the answers made, but she pays
attention to the instructions in TFR 3, in
which she can draw correctly and
accordingly. Anna in describing it is not
quite right when seen from the shape of
the rectangle drawn and the way Anna
divides the rectangular shape, which

. 5 2
states that the fractions " and 5 arc not

the same shape, and the shape of the
bread still has the wrong shape. The
results of Anna’s cheating operation
paid attention to the different
denominators, wherein the results are
correct and correct as asked. When
interviewed, Anna only skimmed, and
she also did not verify the use of fraud
operations.

Anna is able to make connections
that are represented in visual and
symbolic forms. Anna can describe the
bread in a rectangular shape by
conducting a deduction operation,
where the denominator has been
equated in advance, and the wvisual
representation that Anna makes with the
symbolic representation is
interconnected, and the results are the
same even though they represented it
differently. When interviewed, Anna
was also able to connect by describing
the present and after-caten form of the
bread compared to conducting a
cheating operation on the problem, in
which the final result of the answer
could be either symbolic or visual.

Based on the results of the
formation of representation in the
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development of relational understanding
on all TFR, important points have
emerged. In TFR 1, Amna can
understand the fraction problem by
describing it as a rectangle. Anna can
solve problems from beginning to end
by visually representing them by
drawing a rectangle according to the
numerator and the denominator.
However, Anna’s visual representation
is not the same size as the image on
TFR 1, while the size is smaller than a
complete rectangle, in which Anna’s
figure is inaccurate, but she can make
the final result of different fraction
sizes. This is consistent with the opinion
of previous research that inaccurate
representation for reasons of certain
errors can affect the results of the
subject’s representation (Anwar et al.,
2016).

The opinion of the previous
rescarch also states that inaccurate
visual  representation  reduces  the
chances of students to solve problems,
which need to be considered successful
is reading comprehension related to
$lving word problems in item weights
(Boonen, Van Wesel, Jolles & Van der
Schoot, 2014). Anna can draw
according to the number of numerators
and denominators, but the rectangular
shape described by Anna is not the
same size because Anna, in dividing it
is not the same size. According to
previous research, students can model
fractions in drawings according to their
numerator and denominator. However,
students do not divide the same parts
due to their lack of drawing ability and
do not understand that fractions must be
divided into equal parts in complex
fractions (Aksoy & Yazlik, 2017).

In TFR 2, Anna can understand the
procedure used and Anna can draw a
circle and rectangle, but students are
more easily represented in a circle while

ISSN 2442-5419 ( Online)

working on the problems. This is
consistent with the previous research
findings that students work better with
circle representations than rectangular
representations or number lines (Tung-
Pekkan, 2015). The figure Anna made
was in accordance with what was asked
about the problem, only the figure of the
fractional size that the students drew
was smaller than the cirele given to the
problem, but the rest Anna could
understand the contents of the problem.
The representation of fractions depicted
in the form of rectangles and circles can
be connected and the shape of the circle
is more easily understood because it is
in harmony with the empirical costume
of the students’ understanding of partial
and whole fractions (Boyce & Moss,
2017). Anna can compare the shapes of
circles and rectangles and draw them
according to the numerator and
denominator of the fraction. Students
can compare shapes of circles and
rectangles and draw them according to
numerators and  denominators in
fractions (Tung-Pekkan, 2015).

In TFR 3, Anna has worked on
story problems well and represented
them in visual or symbolic forms, but
when students represented them in
visual form, it is difficult to describe the
shape of bread before, wherein bread
that is eaten and bread after being eaten,
but the size made by students is not
accurate where after the edible bread
size becomes larger than the bread
before eating and in describing the
shape of fractions do not pay attention
to the symbolic representation, wherein
the images and symbols that are
represented do not correspond to the
shape of bread.

The formation of visual
representation§f) can  build new
knowledge to improve learning
outcomes (Johnson, Butcher, Ozogul&
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Reisslein, 2013). Visual representations
can be seen as cognitive tools to
facilitate learning from concrete to
abstract contexts (Gebre, 2018). This
representation  provides  important
information about the process of
forming formal solutions (Gagatsis &
Elia, 2004). In problem-solving, visual
representation forms can be expressed
in images, diagrams, or graphs (Jitendra
& Woodward, 2019). Visual
representations often made it easier to
solve geometry and fraction problems
(Mazzocco et al., 2013).

While the process of forming the
students’ symbolic representations is
seen when using symbols in the
calculation process to obtain symbolic
values when solving problems by
identifying problems in the form of
symbols as variables whose values are
unknown (Anwar & Rahmawati, 2017).
In symbolic representations, the
students’ problems are expressed in
terms of numbers, algebraic symbols,
operations, and relationship signs (Ott,
Briinken, Vogel & Malone, 2018).
Symbolic representations are
mathematical  representations  and
graphs in numbers (Becker et al_, 2015).

Elementary school students have
difficulty representing {ractions visually
by  modeling the concept of
denominators and numerators of
fractions, ranking fractions,
differentiating fractions, and operating
fractions to avoid misunderstanding
(Deringol, 2019).  Although  the
accuracy of the representation of
fractions is important, students have a
conceptual understanding of fractions
and arithmetic fractions (Siegler et al.,
2013). However, use WJual
representations  that  cause :
diffiulties in most mathematical tasks,
and only
types of they
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also require the selection of strategies
and appropriate decisions that lead to
logical solutions (Ahmad, Tarmizi &
Mawawi,  2010; Cartwright, 2020).
Word problem-solving is one important
component of mathematical problem-
solving that combines real-life problems
and applications. According to previous
research, many students experience
mistakes caused by students obtaining
traditional learning: therefore, learning
is indicated to make a wisual
representation of real-world situations
to clarify problems and facilitate their
resolution (Sari, Darhim, &
Rosjanuardi, 2018). In addition, their
limitE) faction knowledge will disrupt
the transfer of knowledge from the
visual fraction model to a symbolic
(number-based) representation
(Mazzocco et al., 2013).

CONCLUSION AND SUGGESTION

Based on the research results, Anna
can conduct the process of forming
visual and symbaolic representations at
each stage of developing a relational
understanding of fraction problems. The
Frocess comprises (1) anticipating the
results of implementing the procedure
without actually having to do it and
anticipating the relationship of the
expected results with the results of other
procedures. Generally, this is conducted
by identifying problems and linking
them to other problem procedures. (2)
Identifying the right time to use certffh
procedures. (3) Conducting all
procedures or steps chosen in the
procedure. (4) Understanding @the
reasons why a procedure works as a
whole. (5) Symbolically or graphically
{@rifying the truth or fairness of the
results recognized for the procedure
without repeating the procedure. (6)
Making connections within and across
representations. In some tasks, Anna
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has difficulty in representing fractions
visually. This affects memorizing
symbolic and procedural knowledge
that is memorized. Researchers argued
that this is because Anna is accustomed
to receiving traditional learning. She
only knows one completion procedure
and has difficulty representing fractions
of  various known forms of
representation.

Researchers indicated that students
have a good development of relational
understanding in learning fractional
material. The teacher must embed the
concepts of fraction equality and
fraction operations with various forms
of representation. However, the
presentation of visual representations
became the main basis before it led to
the presentation of symbolic
representations. This is done to make
students understand the value of the
numerator and denominator of fractions.
In addition, tecachers must be
accustomed to presenting different tasks
through variations in representation.
With regard to further research, the
results of this research can be followed
up for more than one student. Aside
from the process of forming
representation in  every relational
understanding development, it would be
interesting if it is seen in students who
tend to lack the understanding of the
problem of fractions, which are students
who have the category of instrumental
understanding.
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