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Abstract  This study aims to: (1) determine the 
feasibility of learning media for electric charging systems 
based on Macromedia Flash 8 and (2) to determine the ratio 
of student learning outcomes of the learning medium 
electrical charging system based on Macromedia Flash 8. 
This research's method is the Research and Development 
(R & D) based on the 4D research and development model. 
Steps being taken, namely the definition phase (define), the 
planning (design), stage of development (develop), and the 
deployment phase (disseminate). Data collection 
techniques in this study were interviews, observation, and 
questionnaires. The object of research is the vocational 
school. Based on the results of the validation by the 
material, experts obtained an average score of cumulative 
learning media by 90, 0 % with the criteria "Very Eligible". 
There is no revision of the material. The average 
incremental score validation by media experts by 90, 0 % 
with standards" Very Decent, the trial is conducted through 
2 stages, namely the control class trial and experimental 
class trial. Before being tested on the control and 
experimental classes, small group and large group tests 
were performed. In the small group trials, an average score 
of 93, 7 % was obtained with the criteria "Valid," and the 
extensive group trial results obtained an average score of 
94.8% with the criteria "Valid." Test try experimental class 
earned an average score of 8 6, 7 with the requirements of 

"Good" means that the media developed feasible to use and 
ready to be used as teaching materials. 

Keywords  Charging System, Media Learning, 
Macromedia Flash 8, Vocational School 

1. Background/ Objectives and Goals
Learning is essential and fundamental for every 

individual because education is a process of transfer of 
knowledge from educators to students [1]. The role of 
educators is providing information and pouring learning 
materials as much as possible to the learners. Learning is 
fundamental in human life; by learning, humans make 
individual qualitative changes so that their behavior 
develops. Learning is a complex process in every person 
throughout his life [2], [3]. The learning process occurs 
because of the interaction between a person and his 
environment [4]. Learning is an activity, both physical and 
psychological, which  results in new behavioral changes 
in individuals who learn in the form of relatively constant 
abilities and not caused by maturity or something 
temporary. 

The results of learning activities are characterized by 
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changes in behavior in a relatively permanent positive 
direction in people who learn [5]. A person can be said to 
have succeeded in learning to show a change in him [6]. 
Student learned as a result of positive changes in behavior, 
mindset, outlook, and students' ability from an interaction 
act of teaching and learning in learning outcomes of 
intellectual, cognitive strategies, attitudes and values, 
innovation, verbal and motor learning products. These 
changes can be interpreted as an increase and development 
that is better than before. 

Vocational education learning cannot be separated from 
the media [7]. Media is a means of channeling messages or 
learning information that would be submitted by the source 
of the message to the target or recipient of the message [8] 
[9]. The use of instructional media can help achieve 
successful learning [10-12, 27]. Nowadays, there are many 
assisted by the learning media with Macromedia Flash. 
Macromedia Flash is a software application for animation 
that can be used for the Web. With Macromedia Flash, we 
can equip a website with several kinds of animations, 
sounds, interactive animations, and others. The technology 
has emerged vary drastically, and the learning process in 
today's environment goes beyond the expectation in this 
competitive world [13]. In the modern era, teachers must 
be able to create learning media that attract students [14]. 
Macromedia Flash 8 is a software that is modern and can be 
used to add dynamic aspects of Web or interactive 
animated film. Software Macromedia Flash 8 is an 
application which can make learning media in the form of 
text, images, and animations, which then between each 
function is the function of writing, the function of drawing 
and animation function can be incorporated into media that 
have utility more than one function and with their 
Macromedia Flash 8 application is expected for educators 
to be more creative in improving learning so as to improve 
student learning outcomes. 

From the results of observations and interviews 
conducted, it was also found that the student scores of 
several vocational education subjects, especially the filling 
system, were still low. In the Covid 19 era, there were still 
most teachers who used the lecture method and also used a 
blackboard during the learning process. In fact, vocational 
education aims to prepare students for work [15] - [17]. 
Another factor that causes low student learning outcomes 
is because teachers have not optimally utilized media such 
as audio-video or other media such as animation and the 
like. Learning outcomes can be seen from the value of the 
Mid-Semester Assessment, and this can also be seen from 
the attitudes of students following the learning process. 

Based on these considerations, the researchers tried to 
develop a media charging system based on Macromedia 
Flash 8 as a learning medium. It is hoped that this learning 
media can attract students to learn the electrical charging 
system material so that competency standards can be 
achieved through the learning process by following the 
instructions given by the teacher. 

2. Methods 
This research is a type of Research and Development 

(R&D). The research and development used in this study is 
the 4D model short for Define, Design, Development and 
Dissemination [18]. Research and development are 
research methods used to produce certain products and test 
the effectiveness of these products [19], [20] . To be able to 
produce certain products, used research that is needs 
analysis and to test the effectiveness of these products in 
order to function in the wider community. 

1. The definition phase ( Define ) 
This define phase includes four main steps, namely 

front-end analysis, front-end analysis, concept analysis, 
task analysis, and formulation of learning objectives 
(specifying instructional objectives). 

2. Stage Design (Design) 
In this design, the phase aims to design teaching 

materials for learning tools to obtain initial concepts. a) 
Selection of Teaching Materials: the chosen teaching 
material is the charging system animation teaching 
material which aims to facilitate the learning process 
because animation-based teaching material is very relevant 
and easily liked by students at this time, b) Selection 
Format (Format Selection): the choice of format in the 
development of learning tools is intended to design or 
design the contents of learning materials, c) Initial Design: 
based on the analysis that has been obtained, the design of 
learning tools is accepted, namely teaching materials that 
must be worked out before being tested by experts. 

3. Development Phase (Develop) 
The goal at this stage is to produce teaching materials for 

the electrical charging system animation. The activities 
carried out at this stage the researchers validated teaching 
materials in the form of an animation charging system on 
the car to the material expert and the media expert, after 
which they tested the student responses. 

4. Spread Phase (Dessiminate) 
The disseminate stage is the final stage of development. 

Dissemination step was done to promote product 
development so that it can be accepted by users, both 
individual, group or system. At this stage,  deployment is 
done by way of disseminating learning media products to 
the schools studied. Design validation is a process of 
activities to assess whether the product design, in this case, 
the new work system will rationally be more effective than 
the old one or not. It is said rationally because the 
validation here is still an evaluation based on rational 
thought, not field facts. In this research, the proof is in the 
form of product design validation. 

Data analysis is an activity after the data from all 
respondents, or other data sources are collected. Activities 
in data analysis are grouping data based on variables and 
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types of respondents, tabulating data based on variables 
from all respondents, presenting data from each variable, 
doing calculations to answer the problem formulation. The 
technique used to analyze qualitative and quantitative data, 
then the data were analyzed by descriptive statistics. 
According to Sugiyono (2015: 207), descriptive statistics 
are statistics that function to describe or provide an 
overview of the object under study through data samples or 
existing populations. 

a. Mean or average value. 
b. Median or middle value. 
c. Mode or data values that often appear. 

T test is used to compare the average learning outcomes 
of the experimental group and the control group [22] . 
Table 1 is used to see product eligibility. If the product is 
valid with a score of 80-100, 60-79 is quite valid, less than 

50 is not valid. 

Table 1.  Criteria for Interpretation of Scores Based on Intervals [21] 

Final Score Classification 

80-100% Valid 

60 – 79 Valid enough 

50 – 59 Invalid 

<50 Invalid 

3. Results 
From the results of research on the development of 

learning media for charging systems based on Macromedia 
Flash 8, the following results are obtained:  

 

Figure 1.  Display of learning media titles and menus 

From Figure 1 above is a display of the learning media title. From this title, there are menus provided to make it easier 
to link to the next menu. From the menu contains competency standards, definitions, components, animation, work 
methods, quizzes and learning media profiles. 
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Figure 2.  Menu display and learning media components 

 

Figure 3.  Menu display and learning quizzes 

In Figure 2 about the menu display and the components 
of learning media, it can be seen that in this learning media 
there are pictures and animations to make it easier to learn 
the material given. 

Based on Figure 3, there is a quiz menu that is used by 
students to practice questions. Students can practice 

questions independently with this learning media. 
Macromedia flash learning media display contains the title 
of competence, learning objectives, the name of the filling 
system components, component functions, animation of 
how to work, and the existence of exam questions by 
students. 
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Table 2.  Results of Expert Data Validation Results 

No Item Questions Score (%) OPTION 

1 Media is relevant to the material students must learn 4 100 A 

2 The design of instructional media is in accordance with the rules of learning provisions 
to be presented 3 79 B 

3 Learning objectives are clearly stated 4 100 A 

4 This medium can facilitate students in mastering the material 4 100 A 

5 The medium does not interfere with student concentration 3 79 B 

6 The duration used is simple and clear 4 100 A 

7 The material presented is concise and clear 3 79 B 

8 Each slide has the right explanation 3 79 B 

9 Fill in the material in accordance with Basic Competence 4 100 A 

10 Media deserve to be tested in research 4 100 A 

  Number of Scores obtained (R)  36 

  Total Score Total (BC)  40 

  Percentage Value (%)  90 

  Criteria   Valid 

Table 3.  Validation Data by Media Experts 

No Item Questions Score (%) OPTION 

1 The animation presented is suitable to be released as an interactive learning media 4 100 A 

2 The design of interactive learning media is in accordance with the rules of learning 
provisions to be presented 3 79 B 

3 The sound in the animation matches the tempo of the description on the video 4 100 A 

4 The language used is easy to understand 4 100 A 

5 The writing on each page is not dense 3 79 B 

6 Sound and resolution are correct 4 100 A 

7 The font size reading used is complete 3 79 B 

8 The language used is consistent and easy to understand 4 100 A 

9 The material presented is in accordance with the research title 3 79 B 

10 Animation and video are in accordance with the research title 4 100 A 

  Number of Scores obtained (R)   36 

  Total Score Total (BC)   40 

  Percentage Value (%)   90 

  Criteria     Valid 

 

Based on table 2, it can be seen that there are 6 question 
items that get an A. Based on the data from the table 2 then 
analyzed with a statistical formula to obtain the percentage, 
namely : Based on the data validation criteria, a percentage 
of 90% is included in the valid criteria. It can be concluded 
that the learning media of electricity charging system based 
on Macromedia Flash 8 developed is feasible to be used to 
the next stage. 

Based on table 3, it can be seen that from the media 
experts stated that there were 6 questions that got an A, and 
4 got a B. Based on the results of validation by the validator 
consisting of 10 instruments with aspects of the design 
quality of learning media charging systems based on 
Macromedia Flash 8, the contents of the material and the 
benefits of teaching media get figures with an average 
percentage of 90% with the criteria " Very Good / Very 
Eligible." 

Based on the data from the table 3, then analyzed with a 
statistical formula to obtain the percentage, namely: Based 
on data validation criteria with a rate of 90% included in 
the valid criteria. So it was concluded that the material 
developed in the form of learning media based on 
Macromedia Flash 8 is feasible to use to the next stage. 

1. Small Group Trial Data 

Based on the results of the validation of the learning 
media, electrical charging system based on Macromedia 
Flash 8 developed by researchers declared valid and 
feasible to be used in small group trials. This small group 
trial was conducted in a class of 30 students. The 
recapitulation of the small group trial response 
questionnaire is as follows : 
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Table 4.  Recapitulation of Small Group Test Results 

No Statement A B C D Average value 
(%) 

1 The material presented is clear and easy to understand 22 8 - - 94.4% 

2 The material presented is clearly brief and clear 20 8 2 - 91.6% 

3 Get new experiences from learning media 25 5 - - 96.5% 

4 The language conveyed is easy to understand and clear intonation 15 14 1 - 88.8% 

5 The media can make it easier to memorize / remember material 22 8 - - 94.4% 

6 The material presented can be repeated again 22 6 2 - 93% 

7 The tempo of the material can be adjusted as desired 17 10 3 - 88.9% 

8 The video presented in the animation is easy to understand 25 5 - - 96.5% 

9 Interest in learning to use Macromedia Flash 8 learning media 27 2 1 - 97.2% 

10 The writing in the media is clear and easy to read 25 4 1 - 95.8% 

Total 220 70 10 0 937% 

Average 22 7 1.6  93.7% 

Criteria 93.7% = "A" (VALID) 

Table 5.  Recapitulation of Large Group Test Results 

No Statement A B C D Average 
value (%)  

1 The material presented is clear and easy to understand 22 3 -  -  97.48%  

2 The material presented is clearly brief and clear 20 3 2  - 94.5%  

3 Get new experiences from learning media 18 5  2  - 92.5%  

4 The language conveyed is easy to understand and clear intonation 18 7 -  - 94%  

5 The media can make it easier to memorize / remember material 17 8 -  -  93.2%  

6 The material presented can be repeated again 20 3 2 - 97%  

7 The tempo of the material can be adjusted as desired 17 5 3  - 90.8%  

8 The video presented in the animation is easy to understand 25 -  -  - 100%  

9 Interest in learning to use Macromedia Flash 8 learning media 22 2 1  - 96.6%  

10 The writing in the media is clear and easy to read 21 4 - -  92.6%  

Total 200 40 10 - 948.68%  

Average 20 4 1  - 94.8%  

Criteria 94.8% = "A" (VALID)  

 

Based on table 4, there are 10 items of small scale trial 
test recapitulation. Based on the analysis of the data above, 
it is known that the datum from small group trials is 93.7%. 
Based on the predetermined data interpretation criteria, that 
93.7% are included in the valid criteria so it is concluded 
that the learning media of the charging system based on 
Macromedia Flash 8 and enter into the valid criteria and 
can be used in the next stage of the final product 
implementation. 

2. Final Product Implementation Data 

The final product implementation is carried out to see 
whether the media developed by this researcher are 
effective and efficient for use in the learning process for 

students. Implementation of the final product in this study 
was carried out by involving 25 students. To see a more 
detailed recapitulation of the questionnaire, responses in 
large group trials or the final product implementation can 
be seen in the table 5. 

Based on table 5, there are 10 item questions for 
large-scale test trials. The results of trials related to the 
feasibility of electrical learning media charging system 
based on Macromedia Flash 8 are carried out through two 
stages, namely the control class test and the experimental 
class test conducted in the experimental class, namely class 
XII with 41 students and class XII TKR 3 with number of 
students 43 . Also the comparison of graph charts between 
the control class and the experimental class is as follows: 

 



70  Development of Learning Media for Automotive Charging System Based on Macromedia Flash Vocational School   
 

 

Figure 4.  Comparison of Control Class Test Results with Experiment Classes 

Based on Figure 4, it can be explained about the 
differences in the mean, maximum, minimum, mode and 
median values between the experimental class and the 
control class. In the control class, test dipe r by the average 
value 6 6 .5 with the criteria of "Not Eligible" and the 
experimental class test gained an average value of 8 6 .7 
criteria "Eligible". This medium has a high level of ease of 
understanding video. Video has a high level of motivation 
[23-26, 28]. Thus the developed media can facilitate 
students to be able to carry out the learning process in 
accordance with the modern era. 

4. Conclusions 
From the results of this research and development, it can 

be concluded as follows: 1) The feasibility of learning 
media charging system based on Macromedia Flash 8 
based system is known that the results of validation by 
material experts get a percentage value of 90% with the 
criteria "Very Good," then from the expert, the material 
does not suggest improvements, and states that learning 
media is appropriate to be used without revision, while 
validation by media experts is 90% with the criteria of 
"Very Good.", 2 ) The results of field trials showed an 
increase in learning outcomes of the charging system 
electrical material after being given a charging system 
based on Macromedia Flash 8 as a control class and class 
XII TKR 1 as an experimental class, namely by comparison 
of the control class with an average value of 66, 53, and the 
experimental class with an average value of 86.76. Thus 
the comparison of the control class and the experimental 
class given the material charging system is based on 

Macromedia Flash 8 an increase in the value of 20.23 or a 
percentage of 20.23%. Thus the results of field trials on the 
learning media developed have increased so that the 
learning media are said to be feasible, or this research has 
succeeded. 
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