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ABSTRACT

This paper was to describe primary and junior high school students' perceptions of the fraction concept through
their representations. The subject of this research was the 5™ grade and 7"-grade students. This research revealed
that students who studied varying images could be used to construct the concept of fractions. In contrast, using a

single image could lead to a misconception of the fraction.
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1. INTRODUCTION

A fraction is one of the complex materials that
have to be learned by students during the elementary
school period [1][2][3]. In mathematics teaching and
learning, the fraction has been regarded as one of the
most problematic elementary schools' mathematics
concepts. The fraction is taught to grade 3 to 5
students of elementary school. The conceptual
comprehension of fractions in the previous grades is
a prerequisite for learning fractions in grade 6 of
elementary school, and hopefully, a misconception
about it can be avoided. The students' difficulty in
comprehending the concept of fraction results from
its abstractness so that a real situation needs to be
created to make it meaningful to them [4]. According
to Piaget, students aged 7 to 11 years old belong to
the concrete operational stage, which means that
their ideas are based on their observation of real
objects, yet they have started to generalize by
manipulating objects to acknowledge them.

Therefore, as candidates of a mathematics
teacher, we are required to be able to convey the
concept of fraction well, comprehend the way to
convey it as attractive as possible through showing
the concrete example and have a strong commitment
to helping students in comprehending the concept
more deeply [5]. It also reveals that learning
fractions using concrete things can help students to
acquire comprehension from their intuition
informally to formal problem-solving.

Nevertheless, the teacher should pay attention to
the media used in the learning process to avoid
students’ misconceptions about the material.
Moreover, [6] the use of inappropriate learning
methods and strategy also contributes to students'
misconceptions. It cannot be denied that objects in
mathematics are abstract, so that representation to
learn and comprehend abstract ideas is necessary.

There are so many discussions that state that the
use of mathematical representation can develop
mathematical concept comprehension due to the
abstractness of mathematics, such as in [7] [8] [9]
[10] [11] [12] [13] [14]. Thus representation is very
important as a substitute for those abstract ideas and
a means of comprehension. The term representation
here refers to the external and internal imaging of
mathematical phenomena, enabling teachers to
manage, document, communicate, and interpret
mathematical ideas. It can be expressed in different
forms, including experience-based script, namely
real-life contexts, objects that can be manipulated,
such as image or diagram, verbal interchange, and
written symbols [15][16].

One of the representations is a visual
representation, which is [17] a non-symbolic
representation that does not contain numbers and is
considered more intuitive. Foresman [18] introduced
early age students to the initial concept of the
fraction informally through visual representation,
such as "cake" or "circle" representation. By
introducing mathematical concepts using visual
representation, students can avoid confusion, which
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frequently appears when they learn symbolic
number theory. Thus, using visual representation is
likely to help students develop it into a mathematical
symbolism [19]. The finding [20] also shows that
visual skills correlate significantly with the students'
ability to comprehend mathematics. It is in line with
[21] [22] that visual representation enables students
to show conceptual comprehension over fraction and
relation between numerator and denominator.
Besides, visual representation even enable students
to show comprehension towards basic fraction
arithmetic [23]. Thus, the visual representation
might play an important role in fraction conceptual
comprehension.

However, many students have not been able to
use the visual model when solving the problem, or
the model they made does not represent a
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mathematical situation. Students need guidance and
help from teachers and more knowledgeable fellow
students when selecting, interpreting, and creating
mathematical visual media [24] [25]. Thus, students
need teachers' help in creating visual media to help
them comprehend fractions. Not only students, but
many researchers have also reported a lack of
teacher competence in using representation to
support student learning [26] [27] [28]. Likewise, as
we will be discussing below, the subjects of this
study themselves told that teachers in the classroom
only copied the visual form on the book onto the
blackboard. It means that teachers in elementary
schools still lack competence in selecting certain
representation modes, such as manipulation or
model.

Visual media

Symbol

Figure 1. Bridging the gap between visual image and the symbolic

Therefore, through this research, students are
expected to understand the concept of a fraction
more deeply and familiarize students with exploring
their knowledge in other activities. The activities
carried out aim to build a deep understanding of the
fraction concept by introducing a broader model and
providing access to  several alternative
representations. Instruction should be able to bridge
the gap from the more meaningful and grounded
strategy of the use of models to the more abstract and
efficient algorithms in order to maintain high
retention. It is in line with [29] that the quality of
learning tends to be maximal when students are
faced with a variety of different situations, which are
represented through different manifestations or
forms. With the same conceptual structure presented

Lingkaran A

Lingkaran B

in different forms of perception, students can help
collect the essence of mathematics from an
abstraction [7].

2. METHOD

This type of research is descriptive research.
Descriptive research intends to understand behavior,
perception, motivation, action holistically and
employing description in the form of words and
language, in a specific natural context, and by using
various natural methods [30].

The subject of this research was the 7" grade (X)
and 5™M-grade students (Y).The object of this research
was the fraction in terms of representation and
symbol through visual media.

Lingkaran C

Figure 2. Two circles of the same size and one different size
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Rectangles A
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Rectangles B

Figure 3. Two Rectangles (1/2) with different cuts

The research data collection technique is
conducted through interviews and documentation
using video. The form of the statement at the time of
the interview is as follows:

2.1. Opening
1. Have you studied fractions? And do you
understand what a fraction is?
2. Does the teacher use teaching aids, and if
so, what are the teaching aids?
3.  Why are they called %, %4, and 1/6?

2.2. Students’ perceptions of fractions in
activity 1 (comparison of circle A and circle
B)
e Which is greater, 1/6, or %? What is the
reason?

2.3. Students' perceptions of the two large circles
(comparison of circle A and circle C)
e Which is greater than 1/6 or 4? What is the
reason?

2.4. Students' perceptions towards the
fraction ¥ in activity 2 (picture 2)
1. How much is the value of the pieces that are
not numbered? What is the reason?
2.Do the picture pieces have the same value to
one another? What is the reason?

3. FINDING AND DISCUSSION

3.1.Finding

At the implementation stage, X and Y have been
informed about what to do when shooting the video
recording. At the beginning of the activity, the
researcher conducted a question and answered the
research subject's session. The first question whether
x and y had learned about fractions? And what
teaching aids have been used by the teacher to teach
the fractions material?, while giving a little
description that in the first picture (Activity 1), two
circles were consisting of large and small circles. In
the large circle, there are four parts, namely 1/6, 1/6,
1/6, and %, and in the small circle, there are three
parts, namely ¥, ¥4, and %.

The researcher asks which of the pictures or
pieces is the larger 1/6 or ¥4, then x and y think before
giving a response or answer. After finishing with the
first picture, in session one, the researcher also
showed two circles that were equal to ¥ and 1/6
pieces by repeating the questions at the beginning of
the activity (Activity 1). The researcher shows the
second image (Activity 2), where the researcher asks
x and y to see what images of the existing fields. For
Figure B, a question is asked what the value of the
fraction of its parts is and agrees that the size is ¥ of
each piece, then x and y are asked to pay attention to
Figure B and what is the value of the size of each
part, then asked whether the pieces are from Figure
A and Figure B.

The researcher initiated the activity by giving
several questions to the subject. The following was
the transcript of the researcher interview with

Subject X:
P :Have you ever learned fractions?
X :Yes

P : When studying fractions, did the teacher use
teaching aids?

X :No

P :Sohow do the teachers teach?

X Directly write on the
immediately draw on the board.

blackboard,

From the interview, it can be seen that X has
learned fractions and also said that the teacher when
explaining fractions, did not use teaching aids, but
the teacher immediately drew a square/circle shape
on the blackboard. After conducting the interview,
the researcher entered the next stage, namely
Limited vision on fraction form 1 different size. At
this stage, the researcher uses props, as shown in
Figure 1.

In the activity regarding different sizes, X was
given two circle images in the form of a large circle,
and a small circle with parts of the circle cut into
pieces. To see X's understanding, the researcher
interviewed about the value of each chip and the
reasons. The following is a transcript of the question
and answer conducted by the researcher with X:

P : There are two forms. What form do you take?
X :circle
P : Where are the big circles and small circles?
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X :this is a large circle, and this is a small circle
(while showing large and small circles)

P : If you take the 1/2 piece of the small blue
circle, how much is this worth?

X 172

Q :Whyis it worth 1/2?

X : because the circle is divided by 2

P :How muchis this one? (while holding the blue-
chip which is worth 1/4)

X :1/4

Q :Whyis it worth 1/4?

X :because it is divided by 4

P : How much is this? (While the large red circle
pieces are worth 1/6)

X :1/6

P :Why, 1/6?

X :because it is divided by 6.

Then the researcher asked X to compare the part of
the small blue circle, which has a value of 1/4, with
the part of the large red circle, which is 1/6

P: Now, if we compare the 1/4 chip from the small
circle with the 1/6 chip from the big circle, which
one is bigger?

X :1/4 (hesitated)

P : (while pressing the question again), which part
of keeping is bigger than the one?

X 1 1/6 (x changes the answer while looking back
at the piece the researcher is holding)

P :Why?

X :because the size is bigger than the one.

e e
Figure 4. Activity 1 with a different size model on
subject X

Then the researcher gave two large circles of the
same size in red. In the first large circle, there are 1
1/2 pieces and two colored 1/4 pieces forming the
first large circle. There is a 1/2 part in the second big
circle, and three pieces 1/6 part to form the second
big circle.

P :If you take a 1/6 large circle with a 1/4 chip in
the big circle, which one is bigger?

X 14

P :Why, 1/4?

X :because 1/4 the size is bigger

Q : Can you write down the mathematical
symbols? (additional question)

X :yes, | can.

Advancesin Social Science, Education and Humanities Research, volume 550

B -
Figure 6. write down the mathematical symbols
by subject X

Subject 2 (YY) was also given the same questions
as X at a different time and place. At the beginning
of the activity, the researcher gave several questions
about the subject. Here is the transcript of the
researcher interview with Y:

: Has Oddie learned fractions yet?

2 Yes

: What is a fraction?

: ehmm ... (looks confused and just smiles)

: When studying fractions, did the teacher use
teaching aids?

Y :No, only the pictures in the book

From the interview, it can be seen that Y has studied
fractions and also understands fractions. Y also said
that the teacher, when explaining fractions, did not
use props.

T<T<O

Activity 1 on Subject Y

P : There are two forms. What form do you take?
Y :circle

P : Which are the big circles and the small ones?
Y :thisis a large circle, and this is a small circle
(while showing large and small circles)

P : If you take the 1/2 piece of the small blue
circle, how much is this worth?

Y :172

Q :Why is it worth 1/2?

Y : because the size divides the two circles

P :How muchis this one? (while holding the blue-
chip which is worth 1/4)

Y :1/4

Q :Why is it worth 1/4?

Y :because it divides 4
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P : How much is this? ((While the big red circle

that is worth 1/6)

Y :1/6

P :Why, 1/6?

Y :because it divides 6

P : Now, if we compare the 1/4 chip from the
small circle with the 1/6 chip from the big circle,
which one is bigger?

Y :1/6 (pointing to the piece from the big circle)

Q :Whyis 1/6 more?

Y :becauseit'sinabig circle and the size is bigger

than the one.

Figure 7. Activity 1 with a different size model on
subject Y

Then the researcher gave two large circles of the
same size in red. In the first large circle, there are 1
1/2 pieces and two colored 1/4 pieces forming the
first large circle. There is a one-piece 1/2 part in the
second big circle and three pieces of 1/6 to form the
second big circle.

P : Now, if you take a 1/6 large circle with a 1/4
of the big circle, which one is bigger?
Y :1/4
P :Why, 1/4?
Y :because 1/4, the size is bigger.
P : Okay, because it's bigger than the one.
So which one is bigger?
Y :this one (pointing at the 1/4 chip).

. YA |
Figure 8. Activity with the same size model, show
the biggest part by subject Y

Draw a rectangle divided by two vertically and
diagonally. The following is a transcript of the
researcher interview with subject 1 (X):

Advancesin Social Science, Education and Humanities Research, volume 550

P : Here, you have another picture; what shape is
this?
X :the shape of a rectangle, rectangle
P : Okay, when studying fractions, which form do
you usually use?
X : this one (pointing to a vertically divided
rectangle)
P : How much is this part of you? (designates the
pieces in the given square)
X 172
P :Why, 1/2?
X :because it is divided by 2
P : How much is this part worth? (designates one
of the pieces on the diagonally cut square)
X 1
P :1?right? (X looks confused, so the researcher
asks follow-up questions)
X :yes
P :Whyl1?
X :Because it is divided by 2
P : Meaning?
X 12
P :So how much is this one?
X 12
P : Okay. Is the area of this chip and this chip the
same?
(While holding two pieces cut in different ways)
X :1It’s the Same.
P :Why is it the same?
X : Because both are divided by 2

Figure 9. Activity 2 with a different shape
model, X can write down the fraction symbol

Subject Y is also given a different form from the
first. Researchers also asked several things. The
following is a transcript of the researcher interview
with subject 2 (Y):

P : There are other forms; what form is this?
Y :rectangle shape
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P : If you cut this rectangle in half, how much is
this worth?

(designates the chip in the assigned square)
Y :1/2
P :Why, 1/2?
Y : because the square is divided by 2
P : How much is this part worth? (designates one
of the pieces on the diagonally cut square)
Y :1/2
P :Why, 1/2?
Y :because it's divided by 2
P :Okay, now what happens if the area of this chip
and this chip the same?

(While holding two pieces cut in different ways)
Y :no
P :Why?
Y : because there are four corners and three
corners
P :Which is bigger?
Y : the rectangular one (pointing to the vertically
cut piece).

Figure 10. Activity 2 with a different shape
model on subject Y

3.2.Discussion

Activity 1

Students' perceptions towards fractions in activity 1,
In comparing 1/4 to 1/6 pieces/parts, the first
medium represented two fractions using a partially-
whole area model [31]. For activity 1, this model
represented the concept of comparing fractions with
different sizes (invariance). X and Y said that the 1/6
slice was bigger than 1/4 for the same reason they
saw based on the media (see Figure 1). They see that
circle A is bigger than circle B, so they assume that
1/6 > 1/4. 1t shows that X at the beginning answered
which is bigger because it is only cut into four parts,
the researcher emphasizes which part is bigger, X
again answers the 1/6 part because the slice is 1/6

Advancesin Social Science, Education and Humanities Research, volume 550

bigger. But Y immediately answered that the 1/6 part
was bigger because it was seen from the picture.
Here it can be concluded that they can compare the
fractions based on their slice or area. It contrasts with
[32] that the fractions themselves do not explain
anything about the actual size of the whole or the
parts' actual size but only represent the relationship
between the part and the whole. When X and Y
studied fraction initially, teachers used the part-
whole technique through a single image. The
comparison method is less used than the partial-
whole method [31]. When it was used more than one
image in representing fractions, X and Y were not
aware of symbol meaning. For example, when the
researcher showed a 1/6-part of the big circle and a
1/4-part of the small circle to X and Y, they said the
first one was bigger than the second one. Since a 1/6-
part of the big circle labeled by symbol 1/6 and a 1/4-
part of the small circle labeled by symbol 1/4,
respectively, they said that 1/6 was bigger than 1/4.
We might conclude that X and Y could not
distinguish between a representation and its symbol.
Bruner's theory [33] is that, at the enactive stage, a
person learns about the world through direct
responses or actions to an object. In the iconic stage
(iconic), learning occurs through models and
pictures and verbal visualization. In the symbolic
stage, students are able to describe the capacity to
think in abstract terms by manipulating symbols
directly. Bruner's theory refers to the use of concrete
objects in learning. So before students know the
symbols or formulas to be used, they are first
introduced to mathematical concepts using concrete
objects; after students begin to understand the
concepts, they are given an exercise problem using
the description of the concrete objects earlier. X has
been able to pass the iconic and symbolic stages.

Activity 2

The model in activity 2 represents the same division
concept but not the overall invariance principle,
where the media size is the same, but the sections are
different. Students' perceptions of fractions in
activity 2, X had seen the researcher's visual form,
while Y had never done it. The researcher asks X and
Y what the fractions are in image B, where the image
is cut into two parts diagonally. X and Y answer
correctly that the part is %2 because it is cut into two
equal parts. However, when researchers asked
whether the pieces of the same color had the same
area? They answered that they were not the same
because the pieces were different.

From the activities that have been carried out,
namely the problems regarding Different Size and
Different Shape, it can be seen that the use of a
limited area image context will cause students not to
understand the concept of fractions well. It is in line
with what was stated by [34] that students who were
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taught fractions with almost always related contexts
to the same form would tend to have difficulty
coping with fraction-related tasks in different
situations. The area model approach was not
successful enough to help students construct strong
and flexible fraction concepts [35].

For fraction learning, student representations'
solution serves as a teacher measure to identify
understandings or misconceptions about concepts
such as equal division, sub-units, or invariance of the
whole; it is in line with opinion [36]. Besides, using
effective representations can deepen students'
understanding of fractions; using two different
models and asking students to make connections
between them can expand their concept of fractions
[37]. Previous studies have reported that using the
model effectively in fraction activities is very
important [38] [39] [40]. Thus, when teachers plan
pedagogical representations of fractions, they must
examine and select the appropriate and useful
representations. The teacher can use representation
in learning fractions, namely, area, length, and set
model, adjusted according to student abilities. Model
an area (for example, circular pie slices, rectangular
arrangement, geographic board, or dotted paper,
pattern blocks, and the like.) by dividing the entire
area into equal parts. This model is most often
presented to students predominantly present in
curriculum materials [41] and teacher textbooks
[35]. In the early stages of teaching fractions, the
area model is very effective because it explains the
part-whole concept of fractions, and the size is
relatively equal [42] [37]. However, students
studying fractions for the first time may have
difficulty dividing the circle model evenly because
they have to consider the center angle of the circle
[37], [43] revealing that students who have studied
fractions with the pie/circle model show a lower
ability to transfer skills to other manipulative slice
shapes because the pie/circle structure has the same
slice shape centered at the center of the circle thereby
giving students no opportunity to interpret parts of
its structure. A long model (for example, Cuisenaire
bar, number line.), which compares measurements of
a length over the area. Linear models, displaying a
representation of the length given or displayed as a
number line, thus enabling students to integrate their
knowledge of fractions and integers in a continuous
model [44] [45] [15]. Model sets (for example, two-
color counters, objects, other calculations, and the
like.) The set model requires students to perceive a
set of discrete objects (integers) as one unit, which
can pose some challenges [46] because students tend
to pay attention to set size (for example, there are 18
balls in a container) but not with the same number of
sets in the whole (that is, three sets of the six balls).
Much of the literature has presented mixed results
and made suggestions about the effectiveness of this
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model set. As noted by the following researchers
[47] [48] [49] [32] [15], recognize the importance of
set models due to the application of students' prior
knowledge of integer material and its relationship to
the many real-world uses of fractions.

Emphasized that the quality of conceptual
learning tends to be maximized when students are
faced with a concept with a variety of different
situations, which are represented through different
manifestations or forms [29]. With the same
conceptual structure presented in different forms of
perception, children can be helped to collect the
essence of mathematics from an abstraction [7]. If
students wish to build a deep understanding of the
concept of fractions, it is important to let them
become acquainted with the broader model and
provide access to several alternative forms of
representation of fractions in addition to the broad
model.

4. CONCLUSION

Activities 1 and 2 aim to investigate students'
perceptions of the use of representations in
mathematics teaching that they have acquired and
their knowledge of pedagogical representations. The
findings obtained by the researcher are 1. Students
have never been given in variation model during
classroom learning; 2. that is, the most common
models are area (especially a circle with cuts) and a
long/linear model (using various rectangular stripe
arrangements); 3. Students have already understood
the concept of fractions when they are given the
same visual form; 4.
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