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ABSTRAK

Kata Kunci: Penelitian ini  bertujuan untuk mengembangkan Media
Kelas IV Pembelajaran berbasis Software Matematika Dinamis Hawgent.
Sekolah dasar Materi yang digunakan dalam penelitian ini adalah tentang layang-
Hawaent dvnamic mathematics layang berbasis TIK sebagai media pembelajaran matematika bagi
Luasgarea IZ ano-lavan siswa kelas IV SD. Metode penelitian yang digunakan dalam
Media emb)gla%raril g penelitian ini adalah Research and Development (R&D) dengan
Softwarpe ! model 4-D. Hasil penilaian ahli materi terhadap keenam komponen

tersebut mencakup: aspek bahasa adalah 70%, kemudahan
penggunaan media pembelajaran mencapai rata-rata tertinggi
sebesar 90%, dan disimpulkan persentase rata-rata keseluruhan
sebesar 83,33%. Dapat dikatakan bahwa media pembelajaran
berbasis TIK yang telah dirancang termasuk dalam kategori layak.
Sedangkan hasil penilaian ahli materi dari keempat aspek tersebut
diperoleh persentase rata-rata sebesar 87,89%. Berdasarkan hasil
penelitian, Software Pembelajaran Matematika Dinamis Hawgent
dapat digunakan sebagai media pembelajaran matematika untuk
mencari luas suatu layang-layang.
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1. INTRODUCTION

In the current era of globalization, education is one of the main factors that greatly
affects and develops the skills of the human being [1], [2], so that some experts interpret
education as a process of changing the attitudes and behaviour of a person or group of
people in maturing through teaching, training and so on [3], [4]. Therefore, education is
very helpful for children to increase knowledge, physical and moral, which gradually and
can lead children to the highest goal to benefit themselves and society. Because the
importance of these factors, so that we are very required to improve and ensure the quality
of education in primary schools in particular because primary school education is the initial
process in shaping student character [5]. Thus, this demand is none other than a challenge
for education today how to find and creating effective learning media to facilitate teachers
and also make it easier for students to understand the concept of a particular lesson [6],

[7].

Teaching and learning activity is the teacher’s effort to direct and guide the student
learning process with learning media to achieve the expected learning objectives [8].
Teachers are required to be able to use appropriate methods, or by developing teaching
materials that are more interesting and easy for students to understand [9]-[11]. This is so
that students can receive the learning process well, besides that this is expected to increase
students’ interest in various kinds of teaching materials [12], [13]. One of them is
mathematics which is very difficult to learn and understand by students at school [14]-
[17].

Based on the results of previous researches, most mathematics teachers said that the
learning methods used so far were still using conventional methods, namely the lecture and
question and answer methods [18]-[20]. Learning using this method has not encouraged
students to learn independently, it is difficult to understand concepts because students only
take notes and listen to the explanations given by the teacher, and are lazy to seek
knowledge outside the teacher’s explanations, so the achievement of student learning
outcomes is very low and less satisfying or not optimal. This shows that the students’
mathematics learning outcomes are still low so that they have not achieved mastery
learning [21]. So, it is expected that a media based on information and communication
technology.

The material for the area of a 2-dimensional figure, in this case, the area of the Kite,
is a rectangular or two-dimensional shape formed by two pairs of ribs, each of which has
the same length and forms an angle [22]. Likewise, it has specific properties. Namely, the
sides are a pair of the same length, a pair of opposite angles are equal in length, one
diagonal bisects the length of the other diagonal, so the two diagonals are perpendicular to
each other. Thus, the use of this new learning media can help students understand the kite
concept and prove the area formula with computer-based media to achieve the expected
learning media plans and objectives.

Technology-based learning has a significant role in solving learning problems, which
is emphasized by NCTM [23]; technology is essential in learning and teaching
mathematics. Technology affects the mathematics taught and improves student learning
[5], [24]. One solution is to create innovative learning media that is tailored to the
characteristics of the material and the conditions and strategies used by the educators. that
researcher used hawgent dynamic mathematics software learning media because it has a
better menu view, graph and very easy to use with features and interesting animation.

Research on improving students' mathematical abilities on two-dimensional figure
material is widely used, but not many studies have developed technology-based learning
media who have good animation. Based on the description above, it can be concluded that
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the mathematical material chosen by the author in the development of the Hawgent
Dynamic Mathematics Software Learning media is the area of the kite area for grade VI
elementary school students. This study aims to describe the process and results of
developing a useful and practical Hawgent Dynamic Mathematics Software learning
model on the area of the kite area for grade VI elementary school students.

2. METHOD

This research is a type of Research and Development (R&D) [25], [26]. According
to the literature, research and development method is a research method used to produce
specific products and test the effectiveness of these products. This research design uses a
4-D (define, design, develop, and disseminate) model, with the concept of thought can be

seen as follows [27].
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Figure 1. The Flow of a 4-D Research and Development Model

2.1 Define
At the define stage, the researcher carries out several main activities, including;
front-end analysis and specifying instructional objectives.

2.1.1 Front-End Analysis

This Front-End Analysis aims to describe the main factors that significantly
influence daily life which are challenges and future demands. Through the initial diagnosis,
facts, hopes and finding alternative solutions to problems regarding the development of
learning media are obtained, and if learning is carried out with technology-based learning
media, it will increase the competence of each student in meeting future demands.

2.1.2 Specifying instructional objectives

The formulation of learning objectives is the expected behaviour change after
learning to summarize the results of concept analysis to determine the behaviour of the
object of research. This collection of objects is the basis for designing learning media.
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2.2 Design

In this stage, the researcher designs the learning media or product design and selects
the subjects to be studied using the learning model and the learning objectives. Therefore,
the researcher designs technology-based learning media using Hawgent Dynamic
Mathematics Software in a kite-wide mathematics lesson. for grade VI SD students.
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Figure 2. The Pictures of Learning Media Hawgent Dynamic Mathematics Software

2.3 Develop

There are two activities that carried out in this development stage, including:
2.3.1 Expert validation

The validation stage of the model or ICT-based learning media by experts. The
assessment components that are validated includes aspects and categories of the use of
learning media. The team of experts involved in the validation process consists of
instructional media display experts and subject matter experts.

2.3.2 Testing learning media on a small group

The legibility test was carried out on several colleagues, seniors and selected
lecturers to see whether the learning in the form of information and communication
technology could be read clearly and easily understood.

2.4 Disseminate

In the validation test stage, the product that has been revised at the development stage
is then implemented on its real target. During implementation, the measurement of the
achievement of the objectives is carried out to determine the effectiveness of the product
being developed. After the product is implemented, the developer needs to see the results
of achieving the goals. The unattainable goal needs to be explained the solution so that the
same mistakes do not repeat after the product is disseminated.

3. RESULTS AND DISCUSSION

3.1 Define
At this defining stage, there are two stages of analysis described by the researcher,
among others:

3.1.1 Front-End Analysis

At this stage, the researcher carried out observations to know the basic problems that
exist and for further finding a solution. Front end analysis was carried out by interviewing
the sixth-grade mathematics teacher. Thus, the problems that occur include the learning
that has been carried out by the teacher does not involve student activity. The teacher still
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uses the traditional method, for example explaining concepts or procedures with a few
questions and answers, giving examples of questions and providing practice questions.
This results in students not accustomed to constructing knowledge or how to solve them
on their own. Therefore, the teacher expects the use of this ICT - based learning media to:
1. Learning is not centred on the teacher but students.
2. Students quickly understand mathematics subject material because it is associated with
real-world situations (contextual).
3. Students can apply the material they learn, both to solve problems and problems in daily
life.
4. Can improve student mathematical abilities.
Furthermore, the researcher made observations of grade VI students with the results
of the observations as follows:
1. I'tend only to accept explanations and take notes on the material provided by the teacher.
2. | feel passive in the learning process because | do not get the opportunity to develop my
skills and abilities.
3. The model used in mathematics learning is less attractive to me because it uses a
conventional learning model where we only listen to the teacher’s explanation and are
not actively involved in the learning process.

3.1.2 Specifying instructional objectives

The learning objectives are formulated following the basic competencies in the
material of the area of the kite, namely 1) Students can understand that a kite is a rectangle
with two pairs of adjacent sides of the same length. 2) The kite has two diagonals which
intersect perpendicularly. 3) An ABCD Kite is cut according to its diagonal. The pieces are
then arranged into a rectangle. Thus, the area of the kite is equal to the area of the rectangle.
The length of the rectangle is the same as the diagonal length of 1 (d1). At the same time,
the width is equal to half the length of the diagonal.

3.2 Design
3.2.1 Selection learning media

This media selection is carried out to identify the right media that is by the
characteristics of the learning material. Therefore, in this study, the material developed in
the Hawgent Dynamic Mathematics Software Learning Media. The media used in learning
include image media, along with interesting animations that are available in the device.
This media is expected to help students in understanding the material area of the kite area
and find the concepts on it. With this media selection, it is hoped that students will enjoy
mathematics more and be more enthusiastic and active in learning. For more details, it can
be seen at the following stages.

Table 1. Media Learning Storyboard

No Visual Stages Explanation
1 et "= at the first stage, shows the results of proving
K gaz the area formula for the kite area using

Hawgent Dynamic Mathematics Software and
explains the advantages of the software such
as menu display, animation and so on. And
then open a new page to start is seen at the
following stage.
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Create a rectangle and midpoint between the
lines AC and BD, and make a point on the
lines AB and CD. Next connect each point of
HIGJ, 1J and GH, and create an intersection
point at the centre where the 1J and GH lines
meet. Then in the rectangle is formed a kite.

NG ~u%in the following step;

Next, delete the rectangle which can be seen
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This stage, giving colour to each area of the
= Kite and making a button that will help to make
- diagonal cuts. we observe that a kite will be
cut according to its diagonal. The pieces are
then arranged into a rectangle. Thus, the area

‘- i i of the Kite is equal to the area of a rectangle
- with two diagonals as shown in the following
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4 A aEpoagEEn Conclusion, in the last stage, proved that The

AEA (e Areaof Ki) length of the rectangle is the same as the
diagonal length of 1 (d1). While the width is
equal to half the length of the diagonal 2 (d2).
Therefore, in those stages above it is evident

that:
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3.3 Develop
3.3.1 Media expert validation data
The results of validation by media experts in the development of Learning Media for
Hawgent Dynamic Mathematics Software in Class VI Elementary Schools can be seen in
the following table.
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Table 2. The Results of The Media Expert’s Validation

No Assessment Component Validation Score  Percentage  Category
1 Appropriateness of language used learning 2.1 70 Feasible
media planning measures enough
2 The design view that is presented clarifies 2.6 86.67 feasible
the design stages.
3 Animations and simulations used in the 2.5 83.33 feasible
media make it easier to understand the
material
4 Display of letters and neatness of writing 2.6 86.67 feasible
layout used in learning media
5 The sound quality in this electronic module 2.4 82.67 feasible
is good
6 The software is easy to use 2.7 90 feasible
Average (%) 83.33 feasible

Based on Table 2, the results of the material expert’s assessment of the six
components obtained different percentages from one component to another component,
the component of the suitability of the language used is in the lowest category, or it is just
quite feasible because there is no English or other language, so it needs to be revised again.
However, it is easy for the learning media to reach the highest average of 90%, and it is
concluded that the overall average percentage is 83.33%. It can be said that the ICT - based
learning media that have been designed are in the feasible category and need to be revised
a little to meet the maximum learning media standards to be used on other topics.

3.3.2 Material expert validation data

The results of validation by material experts in the development of Hawgent
Dynamic Mathematics Software Learning Media in Class VI Elementary Schools can be
seen in Table 3.

Table 3. Validation Results from The Validator

No Assessment Components Score of Validation  Percentage = Category
1 The concept of lines in the design of Learning 2.5 86.67 Feasible
Media
2  The diagonal concept of 2-dimensional 2.5 89.45 Feasible

figures in the design of Learning Media
Media Hawgent Dynamic Mathematics
Software

3 The suitability of the presentation of the 2.4 85.33 Feasible
material with the level of development of
students’ knowledge

4 The concept of the area of the kite area in the 2.7 87.56 Feasible
Hawgent

Average of learning media (%) 87.89 Feasible

Based on Table 3, the results of the material expert’s assessment of the four aspects
obtained an average percentage of 87.89%. This can be said that the ICT - based learning
media that have been designed are in the feasible category and need to be revised a little
to meet the maximum learning media standards to be able to use on other subjects.

3.4 Disseminate

Based on the results of the validation of media experts and material experts and with
revised results from several aspects, the results of product design or technology-based
learning media, communication and information will be disseminated, promotion and

278 |Indonesian Journal of Science and Mathematics Education
(1JSME)



Indonesian Journal of Science and Mathematics Education

Developing a Mathematics Learning .... | Jerito Pereira, et al

developed to prove the formula for the area of other 2 dimensional figures and can also be
used. In other primary schools for mathematics in particular. In this last stage, the
researcher realized the socialization of Hawgent dynamic mathematics software media
learning to other mathematics teachers of different levels and schools. in the future, the
teacher can use technology on other topics or other levels especially mathematics lesson.

A lot of study has been done on developing instructional media to find kite areas [28],
[29]. Such as research conducted by Lestari [30], teaching kite material using didactical
design. But there has not been any development of learning media that uses technology in
the material to find the area of a kite. It is hoped that this research can improve the
development of technology-based learning media. For further research, elementary school
materials can be developed using hawgent dynamic mathematics software or another
dynamic mathematics software to increase students' interest in learning and make students
more active in teaching and learning activities.

4. CONCLUSION

Based on the results of the material expert’s assessment of the six components in the
media aspect and the four components in the material aspect, the overall average category
feasible respectively. It can be said that the ICT - based learning media, namely, the
Hawgent Dynamic Mathematics Software Learning Media, can be used to prove the
formula for the area of the Kite area in mathematics in Class VI elementary schools. In
further research, elementary school materials can be developed using hawgent dynamic
mathematics software or another dynamic mathematics software to increase students'
interest in learning and make students more active in teaching and learning activities. For
further research, elementary school materials can be developed using hawgent dynamic
mathematics software or another dynamic mathematics software to increase students'
interest in learning and make students more active in teaching and learning activities.
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