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Preface

The Sixth Seminar Nasional Pendidikan Matematika Ahmad Dahlan is a biennial event of Department
of Mathematics Education of Universitas Ahmad Dahlan. The objectives are to improve mathematics
teaching and to expand mathematics contributions to the society. The main topics of the conference are
divided into five categories namely Analysis, Statistics, Algebra, Applied Mathematics, and
Mathematics Education.

The keynote presentations are provided especially to show the contribution of Mathematician and
Mathematics Educators in the world of mathematics and mathematics education towards research and
knowledge sharing where our conference theme for this year is Developing literation skills and High
Order Thinking Skills by Innovative Mathematics Learning in Industry Era 4.0. The main event is the
talk of the Minister for the Ministry of Education and Culture of the Republic of Indonesia, Professor
Dr. Muhadjir Effendy, M.A.P as the first keynote speaker. We have two another keynote speakers
coming from Universitas Muhammadiyah Malang, Professor Dr. Yus Mochamad Cholily and
Universitas Gadjah Mada, Dr. Nanang Susyanto, M.Sc.

We also have a speaker in workshop session coming from Universitas Ahmad Dahlan, Dr. Rully
Charitas Indra Prahmana, S.Si., M.Pd. SENDIKMAD 2018 was an overwhelming success, attracting
the delegates, speakers and sponsors from many countries and provided great intellectual and social
interaction for the participants. Without their support, the conference would not have been successfully
organized. I trust that all the participants found their involvement in the Conference both valuable and
rewarding. Our wish is that all participants would enjoy this conference, contribute effectively toward
it and take back with you knowledge, experiences, contacts and happy memories of this conference and
especially with this beautiful kingdom of Yogyakarta.

Dr. Puguh Wahyu Prasetyo, S.Si., M.Sc
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Figure 1. Muhadjir Effendy, the Minister for Eucation and Culture delivering his keynote talk on
Higher Order Thinking Skills

Figure 2. Yus Mochamad Cholily from Universitas Muhammadiyah Malang delivering his keynote
talk
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Figure 4. One of the Participants of SENDIKMAD 2018 giving his talk in parallel session.
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Abstract. Fraction is one of the subject that begins to be studied in primary school and often
found in daily life. Therefore, students, especially in seventh-grade are familiar with the
subject. The purpose of this study is to explore information and describe students’ error in
solving fraction problem. The research method used is descriptive research. The subject of this
study were 30 seventh-grade students at SMP Negeri 1 Piyungan. The research instrument used
is the test containing fraction problem. The result showed that students still made mistakes in
solving the fraction problem. First, students are wrong in rewriting the known components of
the problem. Second, they are wrong to apply the concept of fractional counting operations.
Third, they are wrong to convert mixed fractions into ordinary fractions and vice versa. Fourth,
they are wrong to change integers to fractions. Fifth, they are less careful in performing a
fractional counting operation. Lastly, they are wrong to sort fraction number.

1. Introduction

Mathematics is one of the subjects that applied to the learning process and also daily life [1-4]. One of
them is a fraction [5]. Fractions are related to daily life such as fair sharing and recipe with fractions
[6-9]. In primary school, students are learning a fraction from third grade to sixth grade where the
topic mapped according to students level [9]. Fractions deserve an important place in primary school
because students often think in term of fraction even when fractions are not explicitly involved and if
students understand fractions, they have a good foundation for proportions, decimal numbers and
percentage [1]. Understanding fractions also essential for learning algebra, geometry and other aspects
of higher mathematics [10, 11]. Therefore, fractions are seemed familiar to students and become
important to learn.

But the fact, students have difficulties in learning a fraction [10-13]. Students are still not getting
the meaning of fractions [9]. Most of them are considering fraction as a meaningless symbol and
assume the numerator and denominator as separate numbers, leaving the denominator unchanged in
multiplication problems and misunderstanding mixed numbers [10]. They are wrong in adding two
fractions that had a different denominator [1, 12, 14-16]. They didn’t use the addition of fraction
procedure to solve the problem, like adding a different denominator directly [1]. Most of students still
made mistake in learning fraction [17, 18].

Based on curriculum 2013, students should masters the standard competence in learning fractions.
First, students could explain and determine how to sort fraction numbers. The fraction numbers consist
of ordinary fractions, mixed fraction, decimals, and percentages. Second, students could explain and
doing the operation of fractions. There is four operations of fractions that is addition, subtraction,
multiplication, and division.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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The researcher was interviewing the teacher class. The teacher said that students had difficulties in
solving fraction problems. Students need more time to learn the operation of fractions than other
standard competences. Most of them had difficulties in addition and subtraction of fractions. To
adding and subtracting fractions, they should know how to equalize the denominator. The researcher
also interviewing students. They said that they had difficulties in converting decimal numbers into
fraction numbers. They could do the operation of fractions but sometimes they confused to
interpreting the fraction problems into mathematical form. So, the researcher wants to find out the
students difficulties in solving fraction problems, especially in seventh-grade students. The aim of this
research is to detect and describes the mistake made by students.

2. Method

The method used in this research is descriptive research which describes the misconception of
seventh-grade students in solving the fraction problems [19]. The research procedure consists of three
phases: the preparation, implementation, and data analysis. In preparation phase, the researcher
collects fraction problems from examination tests. There are 10 fraction problems that should be
solved by students. The researcher gives instructions to students to answer the questions on the
worksheet. Students also not suggested to erased their wrong answer. They just need to cross it out.
So, the researcher can find out the way of students thinking. Lastly, the researcher analysis the
students’ answers to detect and describe the mistake made by students. This research was conducted in
SMP Negeri 1 Piyungan, Bantul, Yogyakarta. The research subjects were 30 students of class VII-D
consist of 14 male and 16 female students. The subjects were chosen based on the consideration that
students had studied fractions at this level.

3. Result and Discussion
After analysis of the data test, the researcher find out 6 mistakes made by students in solving fraction

problems. All type of mistakes and frequency of student that does this mistake can be seen in Table 1.

Table 1. Code for type of mistakes made by students

Code Type of Mistakes Frequency
A Rewriting the known components of the problem 3
B Apply the concept of a fractional counting operation 13
C Convert a fraction 5
D Change integers into a fraction 1
E Less careful in performing a fractional counting operation 24
F Sort fraction numbers 7

In the first mistake namely Code A, there are one mistake with 2 possible reasons that states why
the mistake can be done. All type of mistake and the possible reason can be seen in Table 2.

Table 2. Mistaken A
Mistakes Made Possible reason
Error rewriting the count operation and the e Read the question carelessly
components of the problem e Lack of concentration

Figure 1 shows that students can perform fractional counting operations. Students know the
concept of fractions division. Students also covert the mixed fraction into ordinary fraction well.

However, students were wrong in rewriting the components of the problem. Students should write 2 %

not 2%. Because of that, students cannot solve the problem correctly [7, 12, 14, 15]. So, students must
concentrate and reading the question carefully.
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Figure 1. Rewriting the component of the problem carelessly
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For the second mistake with code B, there are six type mistakes and possible reason why the
mistake can be done. All type of mistake can be seen in Table 3.

Table 3. Mistaken B

Mistakes Made

Possible reason

Equalizing the denominator in adding a
fraction

Equalizing the denominator carelessly

Subtract fractions without equalizing the
denominator

Lack of conceptual understanding about
addition of fraction
Counting subtraction operations carelessly

Equalizing the denominator in multiplying a
fractions

Lack of conceptual understanding about
multiplication of fraction
Equalizing the denominator carelessly

Multiplying mixed fractions without convert
the mixed fractions into ordinary fractions

Lack of conceptual understanding about
multiplication of fraction

Divided a mixed fraction directly without
converting the mixed fractions into an
ordinary fractions

Lack of conceptual understanding about
division of fraction

Error in divided ordinary fractions
(equalizing the denominator, inverting the
divisor and multiplying the inverted divisor
by the dividend and then multiplying each
numerator by denominator)

Lack of conceptual understanding about
division of fraction
Reading the question carelessly

Furthermore, Figure 2 shows that student know the procedure to solve the problem. However, students
are wrong in applying the concept of fraction division. Fraction division problems can be solved through
inverting the divisor and multiplying the inverted divisor by the dividend [10]. After “invert and multiply”,
students actually multiplying each numerator by the denominator [20]. Students should be multiplying the
numerators to get new numerator and also multiplying the denominators to get new denominator. It
happens because students lack conceptual understanding [5, 11]. So, students need to learn more about the
concept of fraction division and more practice in solving fraction division problem.
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Figure 2. The ways of student divided a fraction

information can be seen in Table 4.

The third mistake namely Mistake C consists of one mistake with 2 possible reason. The mistake
talks about the error in convert mixed fractions into ordinary fractions and vice versa. For more

Table 4. Mistaken C
Mistakes Made Possible reason
Error in convert mixed fractions into ordinary e Converting mixed fractions carelessly
fractions and vice versa e Lack of concentration

9

Figure 3 shows that students know how to convert a mixed fraction into an ordinary fraction but
students are counting carelessly. Students should write (

4) as an ordinary fractions, not (%). So,
students need to be concentration and converting fractions carefully [5].

\
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Figure 3. Convert a mixed fraction into an ordinary fraction carelessly
Table 5 shows the fourth mistake that can be done for student namely mistaken D. The mistake has
one possible reason such as lack of conceptual understanding.

Table 5. Mistaken D
Mistakes Made

Wrong converti integer number into a
fractions

Possible reason

e Lack of conceptual understanding

: : : . .12
Figure 4 shows that students wrong to convert integers into a fraction. Students should write - hot

%- It is important to include fractions that are equivalent to a whole number (e.g. ;) so that students
understand that whole numbers can be written as a fraction [1].
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Figure 4. Wrong to convert integer number into a fraction

The sixth mistakes make 5 types. Every type consists of 2 or 3 possible reason. All correlation
between the type of mistakes and the possible reason can be seen in Table 6.

Table 6. Mistaken E
Mistakes Made Possible reason
Simplifying fractions e Simplifying fractions carelessly
e Lack of concentration
e Lack of conceptual understanding about
equivalent fractions
Error in addition and division operation e Less careful in counting operations
e Read the question carelessly
e Error in interpreting the problem into a
mathematical form

Doing subtraction first then division e Counting fraction operations carelessly
e Do not know the basic rules for counting
operations
Do not finish in solving a problem e Read the question carelessly

e Lack of knowledge
e Cannot interpreting the problem into a
mathematical form
Answer without explaining the procedure e Lack of knowledge
e Cannot interpreting the problem into a
mathematical form
e Answering without reading a question

Students are wrong to interpreting the problem into mathematical form (Figure 5). But, students are
understanding the concept of addition and subtraction fractions well. This problem can be interpreted

into mathematical form as 2 % + 22 % + %:i =. Figure 5 shows that students also wrong to interpreting
the problem into mathematical form. Students read a question carelessly so that students wrote
12 — % =. The correct mathematical form is 12:% =. The error already states in several research that
discuss about this error [5-7, 12].
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E= % 1,. = 3 34
4. Tbu akan membuat minuman yang terdiri dari sirup 27 liter, air mineral 227 liter dan
1,.
cairan pewarna % liter. Minuman tersebut dimasukkan ke dalam botol kemasan liter.

Banyak botol yang diperlukan adalah ...

¢ |
! 9234 ~—
Penyelesaian: 2 3 LRI 4 by |
S99 ¢
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Figure 5. Wrong to interpret the problem into a mathematical form

The last mistake consists of 2 types. The first type has two possible reasons and the second type
only has one possible reason. For more information, it can be seen in Table 7.

Table 7. Mistaken F
Mistakes Made Possible reason

Error in convert fractions into decimal, sort e Lack of conceptual understanding about
fractions without equalizing the denominator, decimal numbers

answering without giving any reason or e Do not know the procedure to solve the
explanation problem

Sort decimal numbers without considering e Lack of conceptual understanding about
the number behind the comma decimal numbers

Figure 6 shows that there are two mistakes made by students. First, students are wrong to convert a
fraction into a decimal [12, 15, 17]. We can see that students simplifying a fraction. Students view the
numerator (3) as (2) then divided the numerator and denominator by 2. Students wrote 1.4 for the
result. Second, students sort fractions without equalizing the denominator.

Penyelesaian: | )\k ¢4\ §? o ol /I TR
0 ' Al L

Figure 6. Wrong to sort fractions

4. Conclusion
There are six misconceptions in solving the fraction problems for seventh-grade students. First,
students are wrong in rewriting the known components of the problem. Second, they are wrong to
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apply the concept of fractional counting operations. Third, they are wrong to convert mixed fractions
into ordinary fractions and vice versa. Fourth, they are wrong to change integers to fractions. Fifth,
they are less careful in performing a fractional counting operation. Lastly, they are wrong to sort
fraction number. The result would be the foundation or the best reason for researcher to design the
learning trajectory on fraction and implement the design in learning process to solve the problems for
the future research.
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