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Abstract

The Fraction is a material that is very important for students to learn in
elementary school, but various difficulties are shown by students in
understanding the material, so this study will analyze the learning obstacle
that appears to students in the addition and subtraction material in grade
5 elementary school. The approach in this research uses qualitative and
case study methods. The subjects in this study were 5"grade students of
Geger Kalong Girang 1—2 elementary schools, Bandung City, West Java,
Indonesia with a total of 29 students. Data was collected by tests,
interviews, and documentation, while for data analysis techniques using
data reduction, data presentation, and conclusions. The results of this
study indicated that students experience learning obstacles, including 1)
ontogenic obstacle, which is the inability of students to understand the
purpose of the problems presented; 2) epistemological obstacle, namely the
inability of students to understand the concept of fractions is part of the
whole and the inability of students to do the addition and subtraction of
fractions, and; 3) didactical obstacle caused by the presentation of material
and the teacher's way of teaching which is only informal. This research is
expected to facilitate students to understand fractions and be a
development material in making teaching materials and didactic design of
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the addition and subtraction fractions based on learning obstacles that
appear in this study.

Keywords: addition and subtraction of fractions, learning obstacle,
elementary school

INTRODUCTION

Mathematics is one of the most important lessons for students to
understand (Gravemeijer et al., 2017), because mathematics is used in
everyday life and can support the progress of science and technology
(Surya et al., 2017) then, in the context of learning, mathematics is seen as
a subject that can encourage various abilities such as logical thinking,
analytical, systematic, critical, and creative, as well as the ability to work
together (Lince, 2016). This is the reason mathematics is taught from
elementary to higher education (Susana, 2017). But, mathematics is seen
as a subject that is very difficult to understand (Fathurrohman et al., 2009;
Zengin, 2017), this is also evident from various studies that explain that
student learning outcomes in mathematics learning are very low (Sappaile,
2007), supported by the low PISA results in 2019 which showed that
Indonesia was ranked 73 out of 79 countries in mathematics (Prastyo &
Salman, 2020), one of the reasons is because mathematics is a deductive
and abstract science that uses symbolic language, while the development of
children's thinking is still at a concrete operational stage (Widodo &
Kartikasari, 2017), this is the teacher's job to create meaningful learning

and by the real conditions experienced by students.
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One of the subject matter in mathematics is fractions, fractional
material in Indonesia has been taught from the beginning of the lower
classes (Oktaviani & Mampouw, 2018), and it continues to be studied
until high class. One of the fraction topics that are very important for
students to understand is fraction addition and subtraction, and that topic
is in grade 5. The details of the material are explained in the basic
competencies based on Permendikbud number 37 the year 2018.

Table 1. Fractional Material in Grade 5 Elementary Schools

Learning Material

1 Addition and subtraction of two fractions with different
denominators

2 Multiplication and division of fractions and decimals

The fraction in Table 1 is a very important material for students to
understand because students' understanding of the fraction addition and
subtraction material will form knowledge and become the basis for them
to deal with more complex material at the next level, this is also explained
by Siegler et al (2012) that there is a strong positive relationship between
students' understanding of fractions and their overall success in learning
mathematics. However, fractional material is also seen by students as
material that is very difficult to understand, it can be seen from various
studies that show it (Deringol, 2018; Gabriel et al., 2013; Nguyen et al.,
2017; Ramlah et al., 2017).

Difficulties experienced by students in understanding fraction
material must be identified in the learning process, the identification
process must involve several factors including students, teaching materials

and, teachers because this is a basic element in learning (Suryadi, 2010).
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Analysis of learning obstacle becomes the thing that needs to be done in
analyzing various student difficulties, according to Brosseaou (2002)
learning obstacle is divided into 3 of them are 1) ontogenic obstacle is a
learning barrier that occurs because of the limitations of the students
themselves in personal development or related to the mental readiness of
student learning; 2) epistemological obstacle is an obstacle that occurs
because of the limited knowledge possessed by students in certain
contexts, and; 3) didactical obstacles that arise from the methods or
approaches used by teachers and the presentation of material in textbooks.

This study will analyze students' obstacle learning on fraction
addition and subtraction material in grade 5 elementary school, this study
can facilitate students to understand more about fractions, besides being a
material for teachers in making teaching materials and instructional design
on fraction addition and subtraction material in grade 5 elementary

school.

METHODS

This research uses a qualitative approach. According to Lestari &
Yudhanegara (2015) that qualitative research is methods for exploring and
understanding the meaning by several individuals or groups of people
ascribed to social or humanitarian problems, then the qualitative approach
is very suitable to be used in uncovering various central phenomena that
emerge in this study. The method used is a case study, according to Gall

et al (1999) that case studies are carried out to explain certain phenomena,
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such as individuals, programs, processes, and so on. So, the case study is
considered as the right method to reveal in detail students' obstacle
learning on fraction addition material in grade 5 elementary school.

This research was conducted at Geger Kalong Girang 1-2
elementary school. Participants in this study were grade 5 elementary
school students with a total of 29 students. Data collection techniques in
this study using 1) tests, according to Arikunto (2013) tests are a series of
questions or exercises or other tools used to measure skills, knowledge,
intelligence, abilities, or talents possessed by individuals or groups.
Written tests are given to students to see the obstacle learning that appears
related to the addition and subtraction of fractions in grade 5 elementary
school; 2) interview, according to Margono (2007) that an interview is an
information-gathering tool by asking several questions verbally to be
answered verbally as well. In this study, interviews were given to students
to uncover the mindset or reasons students gave answers as stated in the
questions given, interviews were also given to the teacher in seeing the
concept of the teacher's shadow and teaching strategies on the material
addition and subtraction fractions in grade 5 elementary school, and; 3)
documentation, according to Arikunto (2013) that documentation is
looking for data about things or variables in the form of notes, transcripts,
books, books, newspapers, magazines, inscriptions, minutes of meetings,
loops, agendas and so on. The documentation used in this study was to
analyze grade 5 textbooks used in the learning process about addition and

subtraction of fractions.
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Data collection is carried out as follows (1) Students are asked to
answer individual obstacle learning test questions; (2) student
workmanship in the form of scribbles in the form of supporting data
written test results, and (3) researchers take some answers students who
experience obstacles learn to be interviewed. The data that has been
obtained is used as a basis in identifying and analyzing student obstacle
learning that appears in the addition and subtraction material infractions
in grade 5 elementary schools. The data analysis was carried out as follows
1) data reduction, the researcher recorded all student responses when
answering the question of addition and subtraction of fractions; 2) data
presentation, researchers classify various difficulties students and identify
them, and; 3) conclusions, the researcher analyzes in detail the difficulty of
students in understanding the addition and subtraction of fractions using

the obstacle learning theory.

DISCUSSION

Obstacle learning test given to students in grade 5 at Geger Kalong Girang
1-2 elementary school, Bandung city, which amounted to 29 students, the
test is given is then identified to see the students 'obstacles, from various
responses that appear on students' answers, the researcher noted that
several obstacles occurred, including the 1) the inability of students to
understand the purpose of the questions presented; 2) the inability of
students to understand the concept of fractions that are part of the whole,

and; 3) the inability of students to add and subtract fractions.
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Ontogenic Obstacle
The Ontogenic obstacle found in students is the inability of students to
understand the purpose of the picture presented in the problem and

shown in Figure 1.

Isilah soal dibawah ini dengan benar!
1. Nyatakanlah daerah yang diarsir pada gambar dibawah ini kedalam bentuk pecahan, lalu
operasikanlah pecahan tersebut!

Figure 1. Ontogenic Obstacle 1

In Figure 1, two shaded images are presented, the first picture has
five shaded parts that have the same size, and the second picture is
presented with three shaded parts but of different sizes. In simple terms,
students already understand the concept of fractions is part of the whole
in a simple way, seen when students write the fraction answers correctly in
the first picture, but in the second picture, students feel confused with the
questions presented, based on the results of interviews with students, that
they are focused on the shaded part of the picture, even though the picture
has a different size from the others, students should be able to solve it by
making a line downward, so that the parts become the same, and it can be
expressed in the form of fractions as part of a whole that has the same size.

The same thing is done by students in solving other problems, the

problem is very related to the previous problem because it has the same
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concept, while the indicators developed are introducing the concept of

arithmetic operations of addition and subtraction of fractions.

5. Nyatakanlah daerah yang diarsir pada gambar dibawah ini kedalam bentuk pecahan, lalu
operasikanlah pecahan tersebut!

Figure 2. Students calculate the shaded area without regard to size

Usually, students get a picture problem infractions of the same size,
so they can immediately determine the amount of the fraction, but in the
picture above they present problems that they did not normally find
before, so this causes difficulties for students to answer the question.
Students focus on the shaded image regardless of the size of the image. It
can be said that the obstacle above is ontogenic, namely, the inability of
students to understand the shape of the image presented so that it is
wrong to determine the fractional value of an image, according to Malikha
& Amir (2018) that it is related to the meaning of fractions which means
that part of the whole is interpreted differently by students, ie students do
not pay attention to parts of the whole amount of fair or not. According to
Suryadi (2018) explain that students who are always given material too
easily will be hampered by the development of their thinking.
Epistemological Obstacle
The first epistemological obstacle related to the inability of students to

understand the concept of fractions is part of the whole (part to whole).
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Isilah soal dibawah ini dengan benar!
1. Nyatakanlah daerah yang diarsir pada gambar dibawah ini kedalam bentuk pecahan, lalu
operasikanlah pecahan tersebut!

4 = 2
\
- 2
(..TD..) * (A.Q...)

Figure 3. Epistemological Obstacle 1

Usually, students get a picture problem infractions of the same size,
so they can immediately determine the amount of the fraction, but in the
picture above, presented a problem that they usually did not find before,
so this causes difficulties for students to answer the question. Students
focus on the shaded image regardless of the size of the image. Then based
on the results of the interview that the way students do in expressing a
fraction of the picture is to count one by one shaded part and compare it
with the unshaded, this shows that students do not understand fractions
are part of the whole, the difficulty is also found in several studies on
fractions such as Rohmah (2019), & Wijaya (2017).

The second epistemological obstacle is related to the way students
operate fractions. There are many responses to the difficulties of students
in answering questions of addition and subtraction of fractions, including
them:

Immediately add up or subtract the numerator by the numerator and the
denominator by the denominator
Based on the results of the interview that in completing the addition and

subtraction of fractions, students directly add or subtract the denominator

parts with the denominator and numerator with the numerator.
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Isilah soal dibawah ini dengan benar!

1. Nyatakanlah dacrah yang diarsir pn{l?éanﬁlﬁr dibawah ini kedalam bentuk bcgah;n. lalu
operasikanlah pecahan tersebut!

. A -
1

Q
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2b
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%

)

Figure 4. The Difficulty of students in operating fractions 1

Students do not understand that when adding or subtracting
fractions that have different denominators, they must first be equated and
then operate them by only adding the numerator part and the
denominator part are the same number.

The way students do:

15 11 15+11 26

5,3 _5+3_38

Equate the denominator of a fraction then the result of the number is divided by
the denominator and add it to the numerator
Based on the results of the interview that in solving the problem of

adding and subtracting fractions, the way students do is to equate the
denominator of the fraction and then the results of the numbers are
divided by the denominator and add to the numerator, after which the

new student operates it.

Operasikan pecahan dibawah ini...

I + 8. = Ib

T b

5, 2
8

N =

Figure 5. The Difficulty of students in operating fractions 2
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The way students do the way below:

() , () _(16+8+5 (16+2+1)_7 9 _16
(8x2) (2x8) 16 16 16 16 16

5,1
8 2
Using procedures that are not systematic

Based on the results of the interview that in solving the problem of
adding and subtracting fractions, the way students do is to equate the
denominator of the fraction and then the results of the numbers are
divided by the denominator and add to the numerator, after which the

new student operates it.

Operasikan pecahan dibawah ini...

- & 176

5,1_6 .5 M 42—
- -, S e e

2. 3+2 10 po) 1% e /(C

Figure 6. The Difficulty of students in operating fractions 3

Based on the results of the interview that students used the
principle of completing the addition calculation operations that they did
not fully understand, they also said that they forgot how to add fractions
with different denominators.

Difficulties of students in operating fractions are found in various
studies (Kania, 2018; Suarjana et al., 2018; Suciati & Wahyuni, 2018), one
of the main reasons for students' difficulties in performing arithmetic
operations on the fraction addition and subtraction ie they are only
memorizing formulas and algorithms, not understand fractions, and
assume that the denominator and numerator infractions are two separate

integers (Siap & Duru, 2004).
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Didactical Obstacle

The obstacles that arise can be caused by the use of teaching strategies and
methods in teaching, in addition to the presentation of material in
textbooks, it also becomes the basis for the emergence of obstacles students
have. Regarding the didactical obstacle, it was found that students had

difficulty in representing the shape of the image into the form of fractions.

Isilah soal dibawah ini dengan benar!
1. Nyatakanlah dacrah yang diarsir p’uh gambar dibawah ini kedalam bentuk P cahan, lal
operasikanlah pecahan tersebut!

@E

Figure 7. Didactical Obstacle 1
This is because the textbooks do not explain that when presented
in the form of drawings that have different sizes, then what must be done
is to equate the parts of the different shapes, it is to instill to students that
the reasons why in the calculation operations are addition and subtraction

of fractions the denominator must be equated first.

)

Kue yang dimakan Arman Kue yang dimakan Irman
1 3

3 6

Kue yang dimakan Arman dan Irman dalam bentuk penjumlahan menjadi
—+2 Penjumlahan seperti itu disebut penjumlahan pecahan berpenyebut
3

beda Ayo selesaikan bersama-sama.
Y3

3 6
Samakan terlebih dahulu penyebut kedua pecahan dengan cara mencari
KPK dari kedua pecahan tersebut.

Figure 8. Completing the Addition of Fractions in a Textbook

Although the presentation uses an iconic form, it does not form

knowledge to students, this is what causes didactical obstacles. The
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completion of arithmetic operations and subtraction fraction must be

taught in full so that the knowledge obtained by students becomes more

iy ==

From the picture above, the presentation should not be directly

meaningful.

from the image to the symbol, but it must be explained why the addition
and subtraction of the fraction are converted into a symbol and the

method is likened to the denominator. Then the form of presentation.

B B

. . . 2 3 .. .
So, it will get the fractions A and P this is where it starts to be

explained that completing the calculation operations of addition and
subtraction of the different denominational fractions is carried out by
equalizing the denominator first so that the concepts that are built become
more meaningful.

The presentation of the textbook above not only raises the
didactical obstacle related to fraction representation but also results in the
occurrence of another didactical obstacle namely the difficulty of students
in completing fraction addition and subtraction operations. Students
thought the procedure that when presented with different fragments the
way to solve them is equated with the denominator, but they do not fully

understand this procedure.
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Operasikan pecahan dibawah ini...

2. E+l: _7 t . _/,({
8 2 | & It | &

Figure 9. Didactical Obstacle 2

Also, this happens not only because of the presentation of the
textbook alone but how teachers teach the operations of calculating
addition and subtraction fractions that students do not fully understand
about them, the teacher teaches procedurally how to operate the addition
and subtraction of fractions that are taught directly symbolically by
equating the denominator without students knowing why it should be
equated. How to teach teachers who are only informal will have an impact
on the learning process, so that the memories formed are only temporary
(short time memory), or according to Turmudi (2008), the degree of

attachment can also be said to below.

CONCLUSION

Based on the, it can be concluded that some students experience obstacles
in the material addition and subtraction of fractions, while the learning
barriers are as follows: 1) ontogenic obstacle namely the inability of
students to understand the purpose of the problem presented; 2)
epistemological obstacle namely the inability of students in understanding
the concept of fractions that are part of the whole and apply the wrong
system in completing the addition and subtraction of fractions, and; 3)

didactical obstacle which is because the teacher only teaches the addition
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and subtraction material fraction informally, then the presentation of the
material in the textbook also pays little attention to student involvement
to build their knowledge independently. This research is expected to
make a real contribution in the field of education in Indonesia, especially
in learning mathematics in elementary schools, the results of this study are
expected to facilitate students to understand fractions and be a
development material in making teaching materials and didactic design on
the fraction addition and subtraction material based on learning obstacles

that are appeared in this study.
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