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ARTICLE INFO ABSTRACT

Dynamic learning software is an auxiliary tool to help students

:”‘C_'e 2‘;‘0"2?04 © understand the mathematical operation process. Sometimes the
B 02026 calculation methods of textbooks are dull and boring, an innovative
Accepted 2020-04-30 teaching medium is needed to assist teaching. This research aims to create

a learning medium to improve students' ability to learn rational
arithmetic. The learning process will use hawgent dynamic mathematics

:f;’::ergz operation software as the mathematics learning medium. This research designed in
Elementary school conjunction with the four steps of solving problems in Polya. This study
Hawgent dynamic involved 30 junior high school students as the research subject. The tools
Mathematics software used in this study are cognitive tests, interviews and observations. The

research results show that the use of hawgent dynamic mathematics
software can improve the students' ability to operate rational numbers.
This means that the realization of hawgent dynamic mathematics
software in the process of mathematics learning is successful. Students
are more active and enthusiastic in the classroom. In short, the
development of hawgent dynamic mathematics software can improve
students' rational number operation ability, because with the help of
hawgent, students will increase their motivation to learn.

1. Introduction

Mathematics is a very useful subject and the foundation for learning other subjects [1-3].
Mathematics can cultivate students' logical thinking and can also develop their intelligence [4]. When
learning geometric mathematics, it is very important to lay a good foundation of mathematics. As
Euclid, the father of geometry, said, there is no shortcut to learning geometry. This is why the purpose
of learning geometry is to lay a good foundation for students, and to extend new concepts from simple
concepts, so as to establish a network of geometric knowledge, and can quickly and correctly think of
the solution method when solving mathematical problems.

Mathematics is an abstract subject, so students will encounter different difficulties in different
stages of learning [5-6]. Many students from primary school to junior high school will not be able to
overcome the crisis from concrete thinking to abstract thinking, which will undermine students'
confidence in learning mathematics and lead to the weariness of learning. In the education research in
Indonesia, it is pointed out that the learning of addition and subtraction of rational numbers is one of
the contents that leads to gaps among students. The study of rational numbers is a subject of junior
high school students. The study found that when learning the addition and subtraction of negative
numbers, it is difficult for students to understand the concept of "negative to negative [7-8].
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Hawgent dynamic mathematical software emerged in the 1990s and was developed and
implemented by a research and development team from Guangzhou. Hawgent dynamic mathematics
has been focusing on the research, development, application and promotion of dynamic mathematics
software, resources and courses, and it has the characteristics of intuitive, dynamic and concise [9-
10]. It can realize the dynamic display of abstract mathematical knowledge, tracking moving point
trajectory, drawing 3D images and other functions. If you have mastered the techniques used, you can
infiltrate them into classroom teaching, and you can also conduct empirical research to enrich the
research field of this journal. In this study, we will use the function of Hawgent dynamic mathematics
software, when teaching the addition and subtraction of rational numbers, we will introduce the
dynamic picture of Confucius's walk, use the picture of Confucius as the moving point, track the
process of his movement, and infiltrate the addition and subtraction of rational numbers during the
movement of Confucius. The algorithm of the method makes it easy for students to understand and
master this knowledge point. In order to provide some reference for the teaching of rational number
addition and subtraction.

2. Method

The research method that is use in this research is research development with the ADDIE model
[11-13]. In the problem analysis stage, the introduction of problem situations helps students
understand what they have learned in this lesson. In the planning stage, the researchers use hawgent
dynamic mathematics software to design a problem-solving model based on the difficulties faced by
students in solving the problem. The validation of product would be done by 3 media and 3 material
experts. In the implementation planning stage, teachers will use the Hawgent dynamic mathematics
software to teach junior high school students about the addition and subtraction of rational numbers,
and regard students' reactions to hawgent as a medium of learning. In the final evaluation stage, Five
of the 30 students were interviewed and expressed their opinions on the learning media and then the
researchers will improve the model based on the suggestions and input of teachers and students.

In the research process, a questionnaire survey was used to investigate media experts, material
experts, 30 students and 2 teachers. The researchers also interview elementary students for understand
their response to hawgent as a learning media. The verification standards of media and materials
experts are shown in Table 1.

Table 1. Validation criteria from media and material experts

Percentage Criteria interpretation
76-100 Valid No revision needed
50-75 Valid enough Fair enough/ small revision
26-50 Less valid A lot of revision needed

0-25 Invalid Total revision needed

The following verification standard table (Table 2) is given by junior middle school mathematics
teachers when using hawgent dynamic math software.

Table 2. Validation criteria from the teachers

Percentage Criteria interpretation
76-100 Valid No revision needed
50-75 Valid enough Fair enough/ small revision

A few revision needed
26-50 Less valid A lot of revision needed
0-25 Invalid Total revision needed
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4. Results and Discussion

4.1. Results

From Table 5 we can see Using hawgent dynamic mathematics software to develop a rational
number learning model, it was evaluated by 85% of media experts. This means that the use of dynamic
technology teaching is effective and feasible for the implementation of junior high school students.
Table 3 shows the media experts' ratings of hawgent dynamic math software based on the
questionnaires given.

Table 3. Assessment result from Media Expert

No. Indicators Number of item  Value percentage

1 Design and image display 4 17 85%

2. solving problem process is shown clearly 4 18 90%

3. Easiness of using the media 4 17 85%

4. How well students understand the Hawgent media 4 16 80%
Average 85%

Materials experts evaluated the hawgent dynamic math software, and the result was 84%. This
means that dynamic technology is effective as a learning medium for learning rational numbers and
is worth testing in junior high school students. See Table 4 for the evaluation results of material

experts.

Table 4. Assessment result from Material Expert

No. Indicators Number of item  Value percentage
1. Explain the definition of addition and substraction 5 23 92%
2. Explain concept 5 21 84%
4. Solve problems clearly 5 19 76%
Average 84%

4.2.Discussion

In the analysis phase, the researchers collected data on the difficulties faced by elementary school
students in the first grade mathematics course based on the 2013 curriculum. Fig.1 shows the
difficulties students face in solving rational number problems.
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Fig. 1. Calculation of rational numbers

It can be seen from Fig.1 that students have no errors in the addition and subtraction of positive
numbers. When there are negative numbers, the students have made calculation errors. Students did
not understand the meaning of "negative to negative" when calculating a negative number, resulting
in the same answer as subtracting a positive number; when adding two negative numbers, they did not
understand the extraction of the same sign The absolute values of the two numbers are added. The
difficulties encountered by students in performing rational number operations are shown in Table 5.
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Table 5. Assessment result from Material Expert

No. Findings Number of Students Per((:;:/:)tage
L Understanding the definition 7 23.33
2. Explaining how to solve a problem 20 66.66
3. How to make problem solving process 12 40.00
4. Evaluate the outcome of problem solving 9 30.00

It can be seen from Table 5. that students are faced with doubts when solving rational arithmetic
problems. Using hawgent dynamic math software for auxiliary teaching can help students solve the
problems they face. When making a learning model, there are several points to remember, such as a)
hawgent should enable students to more actively understand the concept of rational number addition
and subtraction; b) hawgent should clearly describe the process of rational number addition and
subtraction; c) hawgent It should be able to explain the relationship between rational number addition
and subtraction; d) hawgent should be able to clearly and correctly show the problem solving process
from the beginning to the end, and €) hawgent should be able to give different simple solutions.

The researchers plan to use hawgent dynamic math software to create a learning model of rational
number addition and subtraction based on the problems faced by the students. This plan is designed
to transform Polia's four-step problem solving into a flowchart, so that we can clearly see that the
learning strategy using hawgent is achievable, which can help students understand how to add and
subtract rational numbers.

Start
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Fig. 2. Steps to make the learning media (ADDIE model)

In Fig.2, we can see from the analysis stage that the researchers collected data on student problems,
which then became important information for making rational number addition and subtraction
learning models using hawgent dynamic math software. In the planning stage, researchers use hawgent
dynamic mathematics software to make learning models according to the needs of students and
teachers, which are verified by media and materials experts. Researchers will continue to develop
learning media until they are ready for implementation.

After making learning media using hawgent dynamic math software, the responses and inputs of
teachers, media and materials experts are shown in Table 6.

Table 6. Responds from media and material experts.

Response description
Media expert Add more pictures and animation
The display must be made clear
Materialexpert The media need to focus on the concept of addition and substraction
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According to the answers and inputs of teachers, media and materials experts, Table 6 requires that

learning media be simplified and clarified according to the arithmetic process of adding and
subtracting rational numbers, and introduce dynamic teaching situations.
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Fig. 3. Rational number operation with dynamic mathematical software of hawgent

Fig.3 presents a dynamic image of Confucius moving left and right on the number axis. When
learning the addition and subtraction of rational numbers, students will feel boring. This dynamic
situation mobilizes students' enthusiasm for learning. Drag the slider in the upper left corner, the image
of Confucius will change accordingly. For example, the teacher asked: After Confucius walked
forward two units and walked one unit backward, where would he stop? After Confucius moved
forward two units, and then walked one unit in the opposite direction to the negative direction, how
could it be expressed? These two problems can help students to solve them easily by using hawgent
dynamic math software. Going forward is addition, and going backward is subtraction. By dragging
the slider to let Confucius complete the steps of these two problems, it helps students solve the
confusion of "negative to negative" in Fig.1, that is, they do not understand "going and negative The
opposite direction walks one unit "means. In addition, hawgent dynamic math software has the
characteristics of strong interest, easy to understand, and strong interactivity. After realizing dynamic
teaching, students responded to hawgent dynamic math software with the theme of rational number
addition and subtraction. Five of the 30 students were interviewed and expressed their opinions on the
learning media. The results are shown in the Table.7.

Table 7. Responds from media and material experts.

Student Response
T-1 Hawgent is easy to use
hawgent will help me teach theory
T-2 | see students prefer classes with software

The students are very excited and lively,
1 will use Hawgent for other classes in the future

Students try to use hawgent dynamic math software on their own, so that they can use the learning
software to help solve when they have doubts about rational arithmetic. In this way, students can
express their opinions and opinions on hawgent dynamic math software. Finally, the teacher
interviewed 3 students and gave their input and opinions, (Table 8) on the hawgent dynamic math
software.

Table 8. Students’ interview result

Question Responses
Very helpful
Is hawgent helpful in solving trigonometry It makes the problem easier to understand
problems? Very helpful. | hope that other mathematics topic can be made

using hawgent
Hawgent can help solve mathematics problems
Hawgent are made for students to learn
Hawgent is very flexible and very good
What are the weakness of the media The language is not universal

What do you think about hawgent dynamic
mathematic software?
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5. Conclusion

Based on the above research, hawgent triangular dynamic mathematics software can be applied to
seventh grade students. This can be seen from the ratings of media material experts, which are 85%
and 84% respectively. We can also see that hawgent dynamic math software has received positive
responses from students from the beginning to the end of the learning process, mobilizing students'
enthusiasm for learning mathematics. Suggestions that were delivered based on the research result is
that other mathematics topic needs a learning media such as Hawgent dynamic mathematics software
to help teachers explain the basic concept.
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