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Abstract. The aim of this research is to develop a media for learning mathematics in
"Opung HAN" elementary school based on Interactive Audio Instruction (IAI) for
students majoring in UNIMED elementary school teacher education. The I[Al-based
"Opung HAN" fraction media was compiled based on observations during the learning
and analysis conducted on the dictates of high-class mathematics education courses and
interviews conducted with elementary school teacher education students, where teachers
were very difficult to convey material related to fractions, The teacher does not know
what media to use in teaching broken material. On the other hand, in the high school
mathematics education textbook, there is also no media / teaching aids that can be used to
teach fractional material. The specific purpose of this research is: developing IAl-based
"Opung HAN" fraction media which will later be used by students majoring in primary
school teacher education in teaching fraction material when they later become a teacher.
This research uses development research (Developmental Research). The subjects of this
study were students majoring in primary school teacher education at the State University
of Medan. In the initial stage, observations were made during the learning process,
analysis of the dictates of high-level mathematics education courses and continued with
interviews with students. From the results of these observations and interviews, an initial
draft of the IAl-based "Opung HAN" fraction was compiled. Furthermore, the initial
design of the IAl-based "Opung HAN" fraction media was validated by a team that aimed
to assess the quality of these elementary mathematics learning media fractions so that the
fractional media became effective learning media which would later be used by lecturers
and students in the lecture process.
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1 Introduction

UNIMED elementary school teacher education (PGSD) is an institution that aims to
produce teachers at the elementary school level who have good educational qualifications and
insights. Graduates of this elementary school teacher education are expected to become
teachers who have broad insights into education, as well as having various skills in carrying
out the learning process in the classroom. A variety of skills are expected including: skills in
designing learning, implementing learning processes using various approaches and learning
models, skills in designing instructional media and skills in carrying out evaluation of
learning.

"2013 Thematic Learning Curriculum called integrative thematic learning has a
different approach to thematic learning in the previous curriculum. The approach used to
integrate the basic competencies of various subjects is intradisciplinary, interdisciplinary,
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multidisciplinary, and transdisciplinary” [1]. According to Sri Muryaningsih [2] that "thematic
learning is learning that utilizes themes in the delivery of material. The theme acts as a
unifying learning activity that integrates several subjects at the same time by choosing a theme
that can unite indicators of several elementary subjects. Elementary school subjects that can be
taught using thematic learning are: Religious Education, Civic Education (PKn), Indonesian
Language Education (BI), Mathematics, Natural Sciences (IPA), Social Sciences (IPS),
Cultural Arts and Crafts (SBDP), and Physical Education Sport and Health (PJOK)".
However, for Mathematics and Physical Education Sports and Health (PJOK) subjects as
stand-alone subjects for classes IV, V, and VI.

To realize this expectation, in the lecture process that was carried out at PGSD
UNIMED, various activities were designed to improve the competence and skills of PGSD
UNIMED students. In addition, the courses given in lectures are courses that are really needed
for students if they later become teachers after completing their education in the education
department of elementary school teachers. One of the courses given to UNIMED PGSD
students is a high-class mathematics education course. In this high-class mathematics course,
students are equipped with a variety of material and mathematical concepts related to the
material: (a) arithmetic operations and counts, (b) fractions, (c) flat shapes and spaces, (d)
roman numbers , (¢) comparison and scale, and (f) statistical. which is indeed a matter of
mathematics starting from class IV, V and VI at the elementary school level based on the 2013
curriculum that is used today.

"Understanding mathematical concepts and communication is a competency that
must be developed in students so that they are ready to face life's problems in the future. In
addition, affective competence, such as the spirit of learning, independence and perseverance
is also an important capital for students in developing their full potential” [3]. "Mathematics
needs to be given to all students from elementary schools to equip students with the ability to
think logically, analytically, systematically, critically, and creatively, as well as the ability to
work together. These competencies are needed so that students can have the ability to obtain,
manage, and use information to survive in ever-changing, uncertain, and competitive
circumstances. In mathematics, a student will learn about the concept of arithmetic and is
expected to be able to apply it in everyday life" [4]. One of the subject matter of mathematics
which is very difficult to be mastered by elementary school level students, especially fourth
grade students is fractional material. This can be seen from the results of observations and
interviews with a number of students, most students said it was difficult to understand the
fraction material. Moreover, when working on the count operations it is addition, subtraction
and division of fractions. This is because the mastery of the concept of fraction material itself
is not so well mastered by students, other than that how to teach teachers is still very
monotonous. In teaching fraction material, the teacher only uses the blackboard to explain
how to do fraction counting operations without trying to use media or other supporting aids.

The same thing was felt by researchers as lecturers in the department of elementary
school teacher education (PGSD) UNIMED, when conducting interviews and discussions with
students, most students also experienced obstacles and did not have ideas and ideas on how to
teach these fractional materials to students so students easily understood them . When asked
what media / teaching aids can be used to facilitate students' understanding of fractional
material, all students do not have ideas or ideas that can overcome these problems. This
condition certainly cannot be tolerated and solutions must be sought immediately, so that the
learning process, especially in fraction material, can be better and more attractive so as to
make it easier for students to understand fraction material.



"That learning media is a tool or object that can be used for intermediaries to channel
lesson content or material that is delivered so that students are easy to understand the material
delivered by the teacher" [5]. There is also an opinion which says that "Media learning is
recognized as one of the factors of learning success. with the media, students can be
motivated, actively involved physically and psychologically, maximize all learners' senses in
learning, and make learning more meaningful [6]. "In order for mathematics learning to be
conveyed well and accepted by students, it requires the latest innovations in learning
mathematics, namely by utilizing learning media in order to arouse students' desire to learn
mathematics and reduce student anxiety in learning mathematics" [7].

"The reality is in the field, there are still many teachers who do not develop their
creativity to plan, arrange, and develop learning media that are innovative and interesting for
students. Many educators still use conventional learning media, such as whiteboards and
whiteboards, or instant learning media, just buy and use directly such as wall drawings,
posters and maps. This has an impact on decreasing teacher creativity and influencing
students' interest in learning. It is very possible that the learning media they use are not
contextual, less attractive, seem monotonous, and do not fit the needs of students" [8].

Based on the description above, the problem in this study is the absence of media /
teaching aids that have been used so far in teaching fractions to elementary school students, so
the ability and understanding of students towards fractions is very weak. Fractional media /
teaching aids are really needed by students to facilitate their understanding of fraction
material. The purpose of this research is the development of elementary mathematics learning
media especially for fractional material. Fractional media for elementary school mathematics
learning is expected to help provide conceptual understanding of fractions to students in
particular and make it easier for students to work on problems related to fraction counting
operations. This is because by using this fraction media, students can see firsthand how the
fraction counting operation process is found and students can implement it in the process.

2 Research Method

This research was conducted at the Faculty of Education (FIP), Medan State
University in the department of elementary school teacher education (PGSD). The use of
fractional media for primary school mathematics learning for elementary school teacher
education students is to provide provisions and knowledge to students about media / teaching
aids that can developed and used in teaching fractions material to elementary school level
students. This research uses development research methods, with identified that
developmental research is oriented towards product development in which the development
process is described as thoroughly as possible and the final product is evaluated.

The researcher uses six elements contained in the Van Den Akker development
model, namely: (1) Preliminary analysis, (2) evaluation of experts and teachers, (3) initial
fraction media model, (4) fraction media validation, (5) empirical data, (6) reflection and
revision. The sequence of development steps for the [Al-based "Opung Han" fraction media
based on the Van Den Akker research and development model can be seen from the following
figure:
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The initial analysis consists of several steps that must be carried out, namely:
Purpose Analysis

The purpose of this analysis is to determine the basic direction needed in the
development of elementary mathematics learning media fractions that will be used for PGSD
UNIMED students as a provision for them to have completed their education and become a
teacher in elementary schools. From this basic direction then compiled alternative media
suitable elementary school mathematics learning fractions. In carrying out the analysis of
objectives, in terms of aspects of the curriculum used at the present elementary school level.

Analysis of student characteristics

Student analysis is a study of student characteristics which include the level of
cognitive development, ability, background knowledge, and socio-cultural background of
students. From the results of this analysis will be used as a frame of reference in preparing
elementary school mathematics learning fraction media that will be used by teachers and
students so that the learning media fraction of mathematics is developed in accordance with
the characteristics of elementary school students.

Analysis of Teacher and Student Needs

Analysis of teacher and student needs is a review of the main needs in the
development of elementary school mathematics learning fractions. This analysis is based on
experience while the teaching and learning process takes place where clearly visible obstacles
felt by the teacher in providing an explanation of the concept of fraction material. On the other
hand PGIM UNIMED students are also the embryo of teachers who will also teach at the
elementary school level, of course, will also experience the same obstacles if they are not
equipped with the ability to design and use media in learning, especially learning mathematics
in fraction material.



Expert and Teacher Evaluation

Based on preliminary analysis that has been done, the "Opung Han" fraction media
was designed which will be used in overcoming the problem of elementary school
mathematics learning. Expert and Teacher evaluation was carried out after the "Opung Han"
fraction of elementary school mathematics learning was completed designed by researchers.
An evaluation will be carried out to see whether the "Opung Han" fraction media designed
according to the characteristics of elementary school levels, is harmless and can help teachers
and students of PGSD UNIMED make it easier to provide understanding of fraction material,
while for students whether the "Opung Han" fraction media can facilitate understanding they
are on fractional material, especially in working on fraction counting operations.

Development of Early Models of Fractional Media

The fractional media of elementary school mathematics learning developed was given
the name "Opung Han" based on TAI. The name stands for "Interactive Audio Intruction Based
Fraction Operations". IAl-based "Opung Han" fraction media are made from simple materials
such as: plywood as the main container, while other materials are made of transparent plastic
shaded according to the fraction to be studied, while IAI uses audio video which will later be
played as a teacher's guide to understand how media use can also be used directly by TAI-
based "Opung Han" media users independently. How to use this media is quite easy, students
only need to stick transparent plastic in the space provided, and students can see firsthand the
concepts of addition, subtraction, multiplication and the division of two fractions.

Fraction Media Validation & Instrument Validation Arrangement

In accordance with the research objective, which is to make elementary mathematics
learning media fractions, then in this study a validation instrument will be developed that is
validation to measure the quality of the "Opung Han" and IAI fraction developed media. The
preparation of a validation instrument to assess the quality of the "Opung Han" fraction media
is based on (a) the compatibility of the media with the material used (b) the ease of the media
in providing students understanding of the concept of the material being studied (c) the ease of
the media to be replicated. While the IAI validation instrument is based on: (a) general aspects
of audio video which include: visual quality (appearance), guidance for teachers and students
(LKS), audio video content containing the message to be conveyed, audio video content in
accordance with the task and learning activities provided, graphics, images or other things
have a good color, texture and symbol, and the costs required to produce audio video are
worth the benefits. (b) aspects of accessibility of audio video media which include: video
components are clarified with audio, audio video components have other alternative forms in
the form of print out/printed material, and audio video media is safe to use.

After the validation instrument has been prepared, the next activity is to validate the
[Al-based "Opung Han" fraction media using the validation sheet. The validation was carried
out by an expert and 3 teachers in the field of mathematics study aimed to see the
effectiveness, strengths, weaknesses and other matters of the IAl-based "Opung Han" fraction
media that had been developed. The results of the validation will be used as input for
improving the IAl-based "Opung Han" fraction media so that the fraction media can be better
and more effective when used by teachers and students in the classroom learning process and
lectures.



Empirical Data

After the IAl-based "Opung Han" fraction media has been validated by the validator
team, the next step is to improve the [Al-based "Opung Han" fraction media in accordance
with the input of the validation team. The intended improvement is intended so that all the
weaknesses of the media found based on the results of the validation can be corrected so that
the IAl-based "Opung Han" fraction media developed can make it easier for PGSD UNIMED
students to learn the fraction material and develop it. After the IAl-based "Opung Han"
fraction media was repaired, a trial was carried out on the [Al-based "Opung Han" fraction
media. The [Al-based "Opung Han" fraction media test was conducted at the faculty of
education majoring in elementary school teacher education.

Reflection and Revision

Based on the results of the trials that have been conducted and the results of interviews
conducted with students, a reflection and revision of the [Al-based "Opung Han" fraction
media was developed. Reflection and revision aims to correct any shortcomings of the IAI-
based "Opung Han" media before it is developed more and used in primary schools and
becomes material in high-class mathematics education courses in the department of primary
school teacher education.

"Opung Han" Fraction Media

The final stage of this research is to develop IAl-based "Opung Han" fraction media
after obtaining input through validation activities, and based on the results of reflection when
conducted direct trials in the faculty of education majoring in elementary school teacher
education at Medan State University. The development of IAl-based "Opung Han" fraction
media was carried out and the results were used in lectures at the faculty of education
majoring in elementary school teacher at Medan State University.

Research Instruments

The instruments used in this study were grouped into 2 types namely; (1) Instrument of
media validation in elementary school mathematics learning fractions, (2) interviews with
students after the learning process using [Al-based "Opung Han" fraction media.

3 Result And Discussion

The results of the implementation of research activities in the development of
mathematics learning media "OPUNG HANS" on the ability of students can be described as
follows:

The pre test was conducted on August 27, 2019 with the results of data obtained from 34
students, 15 students (44%) got good grades, 10 students (29%) in the moderate category,
while the remaining 9 students (27%) in the less category. As for the description of the
acquisition of student pre test scores can be seen in the following figure:
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Fig 2. The result of student’s pre-test

Implementation of activities with material operations count fractions. In this activity
students are invited to design a media guide "Opung Hans". "Opung Hans" media are media
that can be used to facilitate understanding of fraction material. Opung Hans media developed
in cycle II can be used to facilitate the understanding of concepts in doing fraction
computations that are added, subtracted, times and divided (+, -, x and:).

Post test activities carried out aiming to see the usefulness of the media "OPUNG
HANS" in helping students understand the fraction material. The results of the post-test
activities obtained data from 34 students, 29 students (85%) scored in the good category, and
the remaining 5 students (15%) in the sufficient category, from the results of this post-test it
was seen that there was an increase in the ability of students of teacher education courses
elementary school (PGSD) Medan State University. The description of the acquisition of
student post test scores can be seen in the following picture:
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Fig 3. The result of student’s post-test

Discussion

The development of IAl-based "OPUNG HANS" learning media is proven to be able
to improve the ability and understanding of PGSD students at Medan State University. This
can be seen from the results of tests conducted before and after this research activity was
carried out. Based on the available data, it can be seen that the ability of students to understand
various material concepts, especially those related to fractions, is better. Students better
understand the process of calculating fraction operations and discover the concept of the
arithmetic operations after using the media "Opung Hans"

In addition to developing "Opung Hans" media, the use of Interactive Audio
Instruction (IAI) CDs is also felt to be very helpful to students in understanding the material



for calculating fractions. The IAI CD can help deepen students' understanding at home without
having to get guidance from lecturers directly. The IAI CD that was developed can make
students learn to understand the concept of fraction operations by trying and learning
independently.

The use of the media "Opung Hans" and CD Interactive Audio Instruction is very
helpful in giving students an understanding of the concept of fractional counting material. This
is very useful because students majoring in elementary school teacher education (PGSD)
Unimed as prospective education personnel at the elementary school level, are expected to
have insight and ability in designing and developing media that can be used in instilling
abstract mathematical concepts so they can help students in understanding mathematics
material at elementary school level.

4 Conclusion and Suggestions

4.1 Conclusion

* The development of TAl-based "OPUNG HANS" mathematics learning media can
increase students' understanding of elementary school teacher education (PGSD) at
the State University of Medan's education sciences on fraction material.

* Handbook of using the media "OPUNG HANS" is very helpful for students in
understanding how the process and use of the media "OPUNG HANS" in
understanding the concept of abstract fraction counting operations.

* The use of interactive Audio Instructional (IAI) CDs, can help users of the "OPUNG
HANS" media independently without the need of help from others.

4.2 Suggestions

* The development of mathematics learning media is continued on other materials, so
that mathematics learning becomes one of the subjects favored by elementary school
students.

* The "OPUNG HANS" media that are developed are given a more attractive color to
further foster the enthusiasm of its users.
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