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ABSTRACT 

The result shows that: 1) Mathematics learning media assisted by Macromedia flash in improving students mathematical 

visual-thinking capability and student learning motivation that have been developed have met the valid, practical, and 

effective criteria. 2) The improvement of student^s mathematical visual-thinking abilities using learning media assisted 

by Macromedia flash that has been developed is seen from the average N-gain value of 0.45 which means it is in the 

^medium^ category. 3) The average and standard deviation of students^ mathematical learning motivation in the first 

trial as a whole were 77.17 and 10.13, respectively. While the average and standard deviation of students^ mathematical 

learning motivation in the second trial as a whole were 79.76 and 9.8, respectively. 

Keywords: Mathematic learning, Media development, Macromedia flash, Visual thinking, Learning 

motivation.  

1. INTRODUCTION 

Macromedia flash is a very popular and handy 

application which can be used for creating Web 

animation, rich internet applications, desktop 

applications, mobile games and mobile applications. 

One alternative to improve students visual thinking 

capability is to use mathematics learning media. Many 

media that can be used include macromedia flash 

program. The macromedia flash program is a dynamic 

and interactive program to support learning and solving 

math problems such as geometry. With various facilities 

owned. With the help of macromedia flash to be able to 

describe geometric shapes in a real context. So that 

students will be easier to understand, not just 

understanding routine problems. 

Learning media is very useful in the learning process, 

learning media can generate new desires and motivations, 

generate motivation and stimulation of learning 

activities, and even bring psychological effects on 

students who use learning media at the teaching 

orientation stage and will greatly help the effectiveness 

of the learning process and delivery of messages and 

lesson content at the time [7]. 

There is a good relationship between the use of media 

with an increase in student motivation, especially in 

learning mathematics [6]. Therefore, this motivation is 

very important in creating an effective learning goal. The 

existence of motivation in students will make students 

feel more interested in doing something. as well as, with 

their motivation to learn on students then students will be 

interested to learn something. 

Based on the description above, the authors are 

interested in conducting research related to learning 

media, visual thinking skills and students' motivation to 

learn mathematics, entitled "Development of 

Macromedia Flash-Assisted Mathematics Learning 

Media to Improve Visual Thinking Ability and Students' 

Mathematics Learning Motivation". 

2. THEORETICAL STUDIES 

2.1. Validity of Mathematics Learning Media 

Developed by Using Macromedia Flash 

A Good learning media is media that is able to 

increase student motivation and understanding of the 

subject matter. To obtain good quality media and can 

create learning that is able to make students active, it 
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requires stages of development that are appropriate to the 

development model used. In this study the development 

model used is the Dick & Carey development model 

using the macromedia flash application [1]. Media 

developed using macromedia flash can produce quality 

media because the media produced will attract more 

students' attention through animations that are displayed 

so as to foster student learning motivation. 

From the description above, it is reasonable to suspect 

that the quality of learning media using macromedia flash 

has a more attractive design quality, good graphics and 

language with high validity in accordance with the results 

of quality testing through trials of experts and field trials 

[2]. 

2.2. Practicality of Mathematics Learning 

Media Developed by Using Macromedia Flash 

The practicality of the developed mathematics 

learning media can be seen through the practicality test 

questionnaire of learning media filled out by students 

during the mathematics learning process using learning 

media. The learning media developed is said to be 

practical if the practicality score from the practicality test 

of the developed learning media reaches a minimum 

value of 76% in the practical category [3]. 

2.3. The Effectiveness. of Mathematics 

Learning Media Developed Using Macromedia 

Flash 

The success of the learning process in achieving the 

expected goals cannot be separated from the level of 

student involvement. The involvement of these students 

is influenced by their interest and motivation to learn. 

The use of learning media in the mathematics learning 

process can arouse desire and bring psychological 

influence on students. This will determine the student's 

response to the media [1]. 

The use of learning media in the learning process will 

greatly help the effectiveness of the learning process. 

Besides increasing students' learning motivation, it is also 

able to improve students' visual-thinking abilities. 

In the development of this learning media, the 

effectiveness test is carried out by looking at the level of 

student learning mastery through the tests given at the 

end of the lesson and student learning motivation 

questionnaires then by looking at the positive responses 

of students to the developed media and the ideal use of 

time during the learning process using the developed 

learning media. take place. Positive student responses 

were obtained through a questionnaire given by students 

for field trials after they finished using the learning 

media. Learning media used by students in the learning 

process will be considered effective if the learning media 

developed with macromedia flash can meet the criteria 

for student responses to learning media at a minimum of 

good, students' visual-thinking abilities are classically 

completed and students' motivation to learn mathematics 

increases and has an ideal learning time [4]. 

Based on the description above, it is reasonable to 

suspect that the learning media assisted by macromedia 

flash developed is effective because it can improve 

students' visual-thinking abilities and motivation to learn 

mathematics. 

2.4. Mathematics learning media assisted by 

macromedia flash can improved students visual 

thinking capability 

By observing the characteristics of abstract 

mathematics lessons that are considered difficult by most 

students, teachers can make new innovations in the 

learning process. These innovations include finding out 

what can make students interested in mathematics. One 

way is to develop interactive learning media to foster 

student motivation in terms of learning and improve 

students' mathematical abilities. Interactive learning 

media is considered capable of increasing students' 

learning motivation. Students not only imagine 

geometric objects in their brains, but students can also see 

directly the animations of the geometric objects they are 

studying. This of course will be able to increase the 

willingness or motivation of students in learning 

mathematics [5]. 

Based on the description above, it should be strongly 

suspected that using learning media developed by 

macromedia flash can increase student’s motivation to 

learn mathematics. 

3. METHOD 

3.1. Type of Research 

This research is included in development research. 

This study uses the Dick & Carey development model. 

This research is centered on developing mathematics 

learning media assisted by macromedia flash on cubes 

and blocks. 

3.2. Date and Location Research 

This research was carried out at the Bahal Batu I 

Private Junior High School in Siborong-borong for 

students in grades VIII-1 and VIII-2 for the 2020/2021 

academic year. The time of the research was carried out 

in 2021. 

3.3. Subject and Object Research 

The subjects in this research are students in grades of 

VIII-1 and VIII-2 Bahalbatu Private Junior High School 

Siborong-borong, each of which consisted of 34 students 

Advances in Social Science, Education and Humanities Research, volume 591

956



 

 

in trial 1. The object of this research is the learning 

media of mathematics with the help of macromedia flash 

on the material of building cubes and blocks. 

3.4. Learning Media Development Procedure 

This research is divided into 2 stages, namely the first 

stage is the development of components of learning 

media assisted by macromedia flash including (i) the 

validity of learning media; (ii) the validity of the visual-

thinking ability test instrument; and (iii) a questionnaire 

on students' mathematical learning motivation. The 

second stage is testing the validated macromedia flash-

assisted learning media to see its practicality and 

effectiveness. 

The development of teaching materials in this study 

refers to the procedure of the Dick & Carey development 

model. The stages of developing the learning media can 

be seen as follows: 

 

Figure 1 Dick & Carey Development Design Model. 

4. RESULT AND DISCUSSION 

4.1. Effectiveness Analysis of mathematics 

learning media assisted by macromedia-flash 

Mathematics learning media assisted by Macromedia 

Flash will be appropriate to use if it can have a positive 

impact or significant influence on learning. Thus, the 

developed mathematics learning media assisted by 

Macromedia Flash must meet the effectiveness criteria, 

i.e. (1) classical student learning completeness, namely at 

least 85% of students were in class are able to achieve a 

score of 75; (2) the achievement of learning objectives is 

at least 85%; (3) at least 80% of the course gave a positive 

response to the components of the developed 

mathematics learning media assisted by Macromedia 

Flash. Description results of student’s mathematical 

visual-thinking ability in the first and second trials are 

shown in Table 1. 

Table 1 represent that the average mathematical 

visual-thinking ability of students on the pre-test results 

is 42.65 and the post-test results is 62.50. And also 

represent that the average mathematical communication 

ability of students on the pre-test results is 58.33 and the 

post-test results is 66.67. Furthermore, the results of 

classical visual-thinking skills of students in the first trial 

can be seen in Table 2. 

Based on the data in Table 2 that can be seen, the 

classical completeness of the results of student’s 

mathematical visual-thinking ability in the pre-test trial I 

was 11.76% while in the post-test trial I was 94.11%. 

Then the results of classical student learning mastery for 

student’s mathematical visual-thinking ability in the 

second trial can be seen in Table 3. 

Based on the data in Table 3 that can be seen, classical 

student learning completeness in the pre-test trial II was 

65.63% while in the post-test trial II it was 87.50%. In 

accordance with the criteria for classical student learning 

mastery, namely at least 85% of students who take part 

in the learning are able to achieve a score of 71, then the 

post-test results of mathematical visual-thinking abilities 

in trial II have met the criteria for achieving classical 

mastery. So, it can be concluded that in the second trial 

the application of mathematics learning media assisted by 

macromedia flash that was developed has met the criteria 

for achieving mastery classically. 

Achievement analysis of learning objectives was 

carried out to determine the percentage of learning 

objectives achievement on each item in the post-test of 

mathematical visual-thinking ability. The post-test 

learning objective achievements for visual-thinking 

mathematical abilities in the first and second trials can be 

seen in Table 4. 

Table 1 Description results of mathematical visual-thinking capability pretest and posttest 

mathematics in Trial I and Trial II. 

Description 

Pre-test Mathematical visual-

thinking ability 

Post-test Mathematical visual-

thinking ability 

Trial I Trial II Trial I Trial II 

Highest score 75 100 100 100 

Lowest score 16.67 16.67 25 33.33 

Average score 42.65 58.33 62.50 66.67 
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From Table 4, first test results of mathematical visual-

thinking ability, learning objectives achievement in 

question number 1 is 71.88%, learning objectives 

achievement for question number 2 is 72.39%, and 

learning objectives achievement for question number 3 is 

obtained. by 72.39%. And it is also seen that the results 

Table 2 Classical Completeness Level of Mathematical visual-thinking ability in Trial I. 

Category Pre-test 

Total Students 

Classical 

Completeness 

Percentage 

Post-test 

Total Students 

Classical 

Completeness 

Percentage 

Completed 4 11.76% 32 94.11% 

Uncompleted 30 88.23% 2 588% 

Total 34 100% 34 100% 

 

Table 3 Classical Completeness Level of Mathematical visual-thinking ability in Trial II. 

Category Pre-test  

Total Students 

Classical 

Completeness 

Percentage 

Post-test  

Total Students 

Classical 

Completeness 

Percentage 

Completed 20 65.63% 31 87.50% 

Uncompleted 14 34.37% 3 12.50% 

Total 34 100% 34 100% 

 

Table 4 The achievement of the post-test learning objectives for visual-thinking mathematical ability in Trial 

I and Trial II. 

No Learning Purposes 

Trial I 

Mathematical visual-

thinking ability 

Trial II 

Mathematical visual-

thinking ability 

% Achievement 

of Learning 

Objectives 

Description 

% Achievement 

of Learning 

Objectives 

Description 

1. Students are able to 

identify and paint shapes 

(cubes) based on the 

complete appearance and 

classify the shapes based 

on the same 

characteristics 

71.88% 
Not 

Achieved 
79.43% Achieved 

2. Students are able to 

explain what can be seen 

and obtained, and 

communicate it or make 

comments and represent 

efforts to refine and 

identify the form of 

information provided. 

72.39% Not Achieve 76.30% Achieved 

3. Students present 

problems in visual form 

such as pictures, graphs, 

diagrams or words that 

can help to relate and 

communicate to solve 

problems 

72.39% 
Not 

Achieved 
84.38% Achieved 
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of learning objectives achievement for each question of 

mathematical visual-thinking ability in the second trial, 

learning objectives achievement for question number 1 

was 79.43%; learning objectives achievement for 

question number 2 was obtained at 76.30%, and learning 

objectives achievement for question number 3 was 

obtained at 84.38%. 

Furthermore, the average percentage of the total 

positive response of students in the first trial was 85.52%. 

And the average percentage of the total positive response 

of students in the second trial was 93.23%. If the results 

of this analysis are referred to the criteria set out in 

chapter III, it can be concluded that the student's response 

to the components and learning activities is very positive. 

Because, more than 80% of students who gave a positive 

response to the components of the learning media 

developed. 

Based on the results of the data analysis of the first 

trial, it is known that the learning media developed has 

been effective, this is based on the indicators of the 

effectiveness of the learning media that have been 

achieved, namely the post-test results of students' 

mathematical visual-thinking abilities in the first trial of 

94.11% have met the criteria the achievement of classical 

mastery, learning objectives achievement has reached the 

specified criteria, the achievement of learning time which 

is at least the same as the conventional learning time has 

been achieved, and positive student responses to the 

components of developed learning media assisted by 

macromedia flash. 

4.2. Analysis of the practicality of learning 

media assisted by macromedia flash 

The practicality of the developed learning media can 

be seen from: (1) the results of the validation of experts, 

(2) the ability of teachers to manage learning. Based on 

the two practicality criteria, it was found that the expert 

team stated that the learning media could be used with 

minor revisions and the learning implementation had also 

met the predetermined criteria presented in Table 5 as 

follows: 

Table 5 The average assessment of the teacher's ability 

to manage learning in the Trial II. 

No Aspects Observed Average Each 

Aspect 

1 Kegiatan Awal 4.1 

2 Directing students to 

understand contextual 

problems 

3.8 

3 Guiding solving contextual 

problems 
3.6 

4 Compare and discuss 

answers 

4 

5 Conclusion 3 

6 Closing 3.8 

Average Capability Teachers 3.7 

Category GOOD 

From Table 5 above, the highest score is the teacher's 

ability to manage the introduction or early learning 

activities, which is 1 from the maskal score of 5. While 

the lowest score is the ability of the teacher to conclude 

is 3. The value of the teacher's ability to direct students in 

understanding contextual problems is 3 8, the teacher's 

ability to guide in solving contextual problems is 3.6, the 

teacher's ability to compare and discuss answers is 4 and 

the closing activity is 3.8. 

The average overall ability of teachers to manage 

learning using learning media developed in the second 

trial was 3.7 and was in the "GOOD" category. Based on 

the reference in Chapter III regarding the teacher's ability 

to manage learning, it is said to be successful if the ability 

score is in the "GOOD" category or at least 3.50 ≤KG  

<4.50. 

Based on the discussion above, it can be concluded 

that the learning media that has been validated by experts, 

states that the developed media can be applied or used in 

the field with little or no revision. In addition, the results 

of the teacher's ability to manage learning regarding the 

learning media developed have met the specified criteria. 

Thus, it can be concluded that the mathematical learning 

media assisted by macromedia flash that has been 

developed meets the "practical" category. 

4.3. Analyze improvement students 

mathematical visual-thinking abilities 

The improvement of students' mathematical visual-

thinking ability in the first and second trials will be seen 

through the N-Gain from the results of the pretest and 

post-test mathematical visual-thinking abilities in the 

first and second trials. The results of the calculation of N-

Gain on students' mathematical visual-thinking abilities 

can be seen in the Table 6 as follow: 

Table 6 Summary of results of N-gain mathematical 

visual-thinking ability test I and trial II. 

N-Gain Interpretation Total 

Students 

(Trial I) 

Total 

Students 

(Trial II) 

g ≤ 0,3 Low 2 16 

0,3 < g 

≤ 0,7 

Medium 9 3 

g > 0,7 High 23 15 

Based on Table 6 in the first trial, it can be seen that 

students who scored N-Gain in the range > 0.7 or 

experienced an increase in mathematical visual-thinking 

ability with the "High" category were 23 students, 

students who experienced an increase in mathematical 

visual-thinking ability with "Medium" category or got an 

N-Gain score of 0.3 < g 0.7 as many as 8 people and 
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students who experienced an increase in mathematical 

visual-thinking abilities in the "Low" category or got a 

score of N-Gain g 0.3 as many as 2 person. So, the 

average gain in the first trial was 0.21 in the high 

category. Based on Table 6 it can also be seen that there 

are 15 students who get an N-Gain score in the range > 

0.7 or experience an increase in their mathematical 

visual-thinking ability in the "High" category. Students 

who experienced an increase in mathematical visual-

thinking ability in the "Medium" category or got an N-

Gain score of 0.3 < g 0, 0.7 as many as 16 people and 

students who experienced an increase in mathematical 

visual-thinking ability in the "Low" category or got a 

score N-Gain g 0.3 as many as 13 people. So, the average 

gain in the second trial was 0.37 in the medium category. 

4.4. Analyze the improvement of students 

learning motivation capability 

The increase in students' learning motivation in the 

first trial will be seen through the N-Gain from the results 

of the pre-test and post-test student learning motivation 

in the first and second trials. The results of the calculation 

of N-Gain on students' learning motivation can be seen in 

the Table 7 as follow: 

Table 7 Summary of the results of the N-gain students' 

learning motivation in the Trial I and Trial II. 

N-Gain Interpretation 

Total 

Students 

(Trial I) 

Total 

Students 

(Trial II) 

g ≤ 0.3 Low 18 15 

0.3 < g 

≤ 0.7 

Medium 14 14 

g > 0.7 High 0 3 

Based on Table 7 In the first trial, it can be seen that 

students who get N-Gain scores in the range > 0.7 or 

experience an increase in student motivation in the 

"High" category as many as 0 people, students who 

experience an increase in student motivation in the 

"Medium" category or get a score N-Gain 0.3 < g 0.7 as 

many as 14 students and students who experienced an 

increase in learning motivation ability in the "Low" 

category or scored N-Gain g 0.3 as many as 18 people. 

So, the average gain in the first trial was 0.25 in the low 

category. And in the second trial, it can be seen that there 

are 3 students who get an N-Gain score in the range > 0.7 

or experience an increase in student motivation in the 

"High" category. Students who experienced an increase 

in student motivation in the "Medium" category or got an 

N-Gain score of 0.3 < g 0.7 as many as 14 people and 

students who experienced an increase in students' 

learning motivation were in the "Low" category or got an 

N-Gain score g 0.3 as many as 15 people. So, the average 

gain in the second trial was 0.31 in the medium category. 

 

5. CONCLUSION 

Mathematical learning media assisted by macromedia 

flash in improving mathematical visual-thinking abilities 

and students' learning motivation that has been developed 

has met the criteria of being valid, practical, and efficient. 

The improvement of mathematical visual-thinking skills 

using macromedia flash-assisted learning media that has 

been developed is in the "medium" category. Students' 

mathematical learning motivation after using 

macromedia flash-assisted mathematical learning media 

that has been developed produces students who have 

learning motivation in the "medium" group. 
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