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ABSTRACT 

 
Learning Basic Electronics Engineering Department 

of Industrial Electronics Engineering at SMK 

Prakarya Internasional Bandung has a problem. 

Based on interviews with teachers at SMK 

Electronics Engineering Association Prakarya 

Internasional Bandung stated that students are often 

difficulties in calculating the value of electronic 

components. Difficulties students have a lot of class 

X is felt especially in the first half because at half of 

these students are faced with calculations of the value 

of a basic electronic components. 

 This study aimed to generate media interactive 

learning basic electronics for industry electronics 

engineering department at SMK Prakarya 

International Bandung in order to assist students in 

learning to calculate the value of electronic 

components so that students can be more skilled in 

calculating the value of electronic components. The 

availability of computer labs in schools must be able 

to support the learning process. The condition can be 

satisfied by the existence of a solution is to build an 

interactive learning media for SMK basic electronics 

engineering electronics engineering industry. 

 Based on the results of research that aims 

to help students to learn calculate the value of 

electronic components , namely by producing 

interactive learning media for calculating the value of 

electronic components . With the learning media is 

certainly becoming a tool that can be used to help the 

learning process of students in learning calculate the 

value of electronic components , about 85 % of 

students admitted quite helped by the application of 

this learning media. 

 

Keywords: Basic Electrical Engineering, Learning 

Media, Interactive.  

 

1. PREFACE 
 Vocational High School (SMK) 

International craft Bandung is one school that has six 

programming skills, which include Automotive 

Engineering, Mechanical Machining, Electronics 

Engineering, and Business Management, Computer 

Engineering and Networks, and Utilization of Electric 

Power Engineering. Skills Program at SMK 

Electronics Engineering International crafts Bandung 

divided into two subject areas of expertise, namely 

Industrial Electronics Engineering and Electronic 

Engineering Audio-Video. Based on interviews with 

teachers at SMK Electronics Engineering Association 

International craft Bandung stated that students are 

often difficulties in calculating the value of electronic 

components. Difficulties students have a lot of class 

X is felt especially in the first half because at half of 

these students are faced with calculations of the value 

of a basic electronic components. 

 Based on the problems that have been 

described, students need help learning media, one of 

the efforts is to create a computer-assisted learning 

media (CPB). CPB itself is a way or method of 

learning to use computer applications as the main 

medium. Application is made interactive learning 

media because simulate basic electronics practice 

activities in accordance with reality. 

 By utilizing instructional media 

applications is expected to assist students in learning 

to calculate the value of electronic components, so 

that students can be more skilled in calculating the 

value of electronic components and can improve 

student learning outcomes in basic electronics 

engineering subjects. As well as trying to implement 

a computer-assisted learning in school, with the 

consideration that the computer lab facilities at SMK 

International craft Bandung. 

 

2. CONTENT OF RESEARCH 
2.1 Analysis System  

 The analysis system can be defined as the 

decomposition of a whole system into its component 

parts with a view to identify and evaluate the 

problems and needs that is expected , so that the 

amendments can be proposed . In the analysis of this 

system will be discussed on problem analysis , 

functional analysis , analysis of non - functional , user 

analysis. 
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2.2 The Analysis Procedure that is Currently 

Running 

 Analysis of current procedures is to 

analyze the activities of work procedures that occur 

on the running system. Results of this analysis the 

activities of a real picture of the sequence of the 

activities of the learning process carried out by 

teachers and students in basic electronics engineering 

practice in vocational crafts Bandung International. 

Flowmap basic electronics engineering lab activities 

can be seen in Figure 3. , while the flow of the 

procedure is as follows : 

a. The teacher explains the contents of practice 

material to the students . 

b . Students receive practice material described by the 

teacher . 

c . Students practice. 

d . After the students have completed the practice , 

the results of the practice given to teachers for 

further inspected and rated . 

 

 
 

2.3 Analysis of a Problem 

 Analysis of the problem is the first step 

that must be done in the stage of system analysis. 

Problems can be defined as a question which is 

desired to be solved. Therefore, the first step that 

must be done at this stage is to identify in advance the 

problems that occur. Analysis of this issue has been 

presented previously in Chapter I that students are 

often difficulties in calculating the value of electronic 

components. Difficulties students have a lot of class 

X is felt especially in the first half because at half of 

these students are faced with calculations of the value 

of a basic electronic components.  

  

2.4 Analysis Media Interactive Learning Built 

 Interactive learning media is media that 

contains learning materials about basic electronics 

engineering therein . This interactive learning media 

including computer-assisted learning into a kind of 

simulation . The main purpose of this is to produce 

instructional media learning media that can help 

students to learn to calculate the value of electronic 

components so that students can be more skilled in 

calculating the value of the component and can 

improve student learning outcomes in basic 

electronics engineering subjects.  

 

2.5 Description Media Interactive Learning Basics 

Of Electronics Engineering 

 Media interactive learning basic 

electronics is a desktop -based instructional media , in 

which the material berisis basic electronics 

engineering practice . The material presented in this 

study is the media material bracelet resistor 

calculation , how to read the 2D graphics offerings 

include interactive simulations so that students can 

play an active role in the process so as to better 

understand pembelajran diperlajari material . 

Instructional media to be built has 2 main menu , 

namely the material menu , simulation and evaluation 

menu containing the questions of the whole chapter . 

 

2.6 Analysis Of Material 

 Analysis of the material in the media 

interactive learning basic electronics will be 

described based on each matter that is material 

Resistor Value Calculation Bracelet , How to Read 

the Code Numbers Capacitors , resistors static 

measurement using avometer , how to solder , how to 

measure direct current source . Analysis of the 

material to be built can be seen in Table 1. 

 

Table 1 Analysis of Material 

 



Jurnal Ilmiah Komputer dan Informatika (KOMPUTA) 47 

 

 

 

Edisi. .. Volume. .., Bulan 20.. ISSN  : 2089-9033 

  
 

 

 

 

Table 2 Analysis Material (Lanjutan) 

 
 

2.7 Specification Software Needs 

 

System and software design involves the 

identification and description of abstarksi basic 

software systems and relationships. Functional design 

stage, and the non-functional design. Based on 

business rules, the software requirements 

specification of the system to be built are described in 

Table 2 :  

Table 2 Specification Software Needs  

 

2.8 Analysis Non Functional Needs 

 Non-functional analysis is the analysis needed 

to determine the system requirements specification. 

This specification also includes elements or 

components of what is needed for the system to be 

built until the system is implemented. The needs 

analysis also determines the input specifications. The 

required system output to be produced by the system 

and processes needed to process inputs to produce a 

desired output. In the analysis of non-functional 

system requirements are described analysis software 

requirements, hardware requirements analysis and 

user analysis. 

2.8.1 Analysis Hardware Needs 

 Hardware contained in SMK Prakarya 

Internasional Bandung can be seen in Table 3 and the 

hardware needed to run the application can be seen in 

Table 4.  

 Tabel 3 Specification Avaliable Hardware in SMK 

Prakarya Internasional Bandung  

 Tabel 4 Specification Hardware needs  

 

2.8.2 Analysis Software Needs 

          Avaliable software ini SMK Prakarya 

Internasional Bandung can see in table 5 and software 

needs for running for this application can see in table 

6 . 

 Tabel 5 Specification Avaliable Software In SMK 

Prakarya Internasional Bandung  

 Table 6 Sofware Requirement  

 

2.9 Analysis Requirement User 

 User analysis is an analysis of the users 

who will use the applications that have been built . 

The users of this application is the basic electronics 

engineering student majoring in International craft 

SMK Bandung , students who will be using this 

application are given training or guidance on the 

procedure for using the application media interactive 

learning basic electronics engineering so that students 

can run this application properly. 

 

2.10 Analysis Of Th Function 

 Analysis of functional requirements 

describe the process of activities to be implemented 

in a system and describes the system requirements 

necessary for the system to run smoothly and 

according to need. System modeling modeled using 

Data Flow Diagrams ( DFD ) and Data Dictionary .  
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2.11 DFD (Data Flow Diagram) 

 Data Flow Diagram is a medium that is 

used to describe the flow of data that flows on an 

information system . In the Data Flow Diagrams ( 

DFD ) consist of external entities , data flow , and 

data storage processes . Here is the DFD of 

interactive learning media electronics engineering 

basis for CMS. Besides DFD context diagram used 

also tools , context diagram itself is a diagram 

illustrating the input , process and output of the 

software system to be built . The following diagram 

context of media learning basic electronics 

engineering , can be seen in Figure 1. 

 

 

 

  Gambar  1 Diagram Konteks 

 

  

2.11.1 DFD Level 1 

 DFD Level 1 describes the entire 

functionality that can be performed on media 

interactive learning basic electronics engineering for 

CMS , which can be seen in Figure 2. 

 

Figure 2 DFD Level 1  

 

 

 

 

2.12 System Design 

The design is a part of the methodology 

development of a software development carried out 

after the stage to give a detailed description, after 

going through the stages of analysis. To be able to 

design the system then do some steps are as follows: 

1. Table Structure 

2. Relation Diagram Design 

3. Structure Menu Design 

4. Interface Design 

5. Semantic Network 

Procedural Design 
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2.12.1 Table Structure 

 The structure of column- column table is 

contained in the table or also called attributes or 

fields and are based on the Entity Relationship 

Diagram ( ERD ) that have been designed previously 

. Table structure of instructional media applications 

electronics engineering base class X SMK 

International craft Bandung -based desktops can be 

seen in Table 7. 

 

 

                      Table 7 Table Structure 

2.12.2 Relation Diagram Design 

 Relationship diagram is a model that 

describes the relationship between the data contained 

in a database based on the data base objects that have 

relations between relations . Relationship diagrams 

from the application of instructional media and 

simulation techniques basic electronics class X SMK 

International craft Bandung -based desktops can be 

seen in Figure 3 . 

 

 

 
                      Figure 3 Relations Diagram 

 

2.12.3 Structure Menu Design 

 The design of the structure of the menu is 

a picture track application usage so the application is 

easy to understand and easy to use . The design of the 

menu structure of instructional media applications 

and simulation techniques basic electronics class X 

SMK International craft Bandung -based desktops 

can be seen in Figure 4 . 

 

 
                         Figure 4 Structure Menu 

2.12.4 Interface Design 

 Interface design aims to provide an 

overview of the application to be built . So it will be 

easier to implement applications . This design is 

implemented into a program that is intact and can be 

used by users of the system . 

Media application interface design engineering 

learning basic electronics class X SMK International 

craft Bandung is as follows : 

 

 
                         Figure 5 Interface Design 
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2.12.5 Semantic Networks 

The structure of the application is described in 

detail with made into small modules that are easy to 

make, easy to be tested, and easily modified. In. 

Making these applications using the assistance of the 

structural chart is also called semantic networks. 

Semantic network describing the structure in this 

application is described in Figure 6. 

 

Figure 6 Semantic Networks 

2.12.6 Procedural Design 

 

The design is used to describe the procedural 

steps or grooves of each process on the system. Here 

is a procedural design of the application to be built.  

2.12.6.1 Procedural Simulation Design 

Perhitungan Gelang Resistor  

Procedural simulation design perhitungan 

gelang resistor can be seen in Figure 7. 

 

 

 

 

 
 

Figure 7 Flowchart Simulation Perhitungan Gelang 

Resistor 

2.12.6.2  Procedural Design Evaluasi 

 Procedural design for evaluasi The media 

learning basic electronics engineering for SMK can 

be seen in Figure 8 

 

 

Figure 8  Flowchart for Evaluasi 
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2.13  Implementation 

  Implementation of the system is a translation 

stage design based on the results of the analysis into a 

particular programming language and application 

software that is built on a real environment. The goal 

is to confirm the implementation of the program 

which has been designed on the perpetrators of the 

system so that the user can provide input to the 

system developers. Implementation of this system 

will explain the hardware requirements and software 

is used. 

 

2.13.1 Implementation Aplication 

           Learning Media Interactive Applications for 

SMK Electronics Association consists of training and 

testing materials in the subject Basic Electronics 

Engineering . This application does not need to be 

installed , simply double-click on this application ( 

executable ) . In addition a copy of the folder 

containing the application , and then installed in the 

servers , for access by the client . With conditions on 

the Windows operating system must be installed 

Adobe Flash Player 15 , Adobe Flash CS5 , mozilla 

firefox browser and XAMPP as database storage 

media in order for the application of this learning 

media can be run.  

 

2.14 System Test 

        This system test is the most important stages 

conducted to find flaws or errors in the software 

being tested . Testing intended to determine the 

software that is made already meet the appropriate 

criteria . Tests were carried out , namely Alpha and 

Beta Testing testing.  

 

2.14.1 Alpa Testing 

           At this stage of functional pengujiaan used to 

test the application was negligent testing . Alpha 

testing is done by using black box method . Black 

box testing focuses on functional requirements of 

software consisting of Pengujan plan and test case 

results . 

 

2.15 Beta Testing 

        Beta testing is testing conducted objectively . 

Beta testing is done by testing directly in the research 

conducted within the International craft SMK 

Bandung aims to determine the extent to which the 

system is built to be an alternative medium of 

learning . Beta testing is done by giving 

questionnaires to 35 students of class X SMK 

majoring in electronics engineering industry and 

interviews with teachers electronics engineering base 

, Dedy Suhardiman , S.Pd. Testing techniques used in 

this beta testing is a technique Likert scale. 

 

For every single question on the questioner will 

get a different valuation point. The following table 

point assessment can be seen in Table 7.  

Tabel 7 Point Penilaian 

 
 

3 CLOSING 

3.1     Conclusion 

    Based on the results of research that aims to 

help students to learn to calculate the value of 

electronic component , namely by producing 

interactive learning media for calculating the value of 

electronic components . With the learning media is 

certainly becoming a tool that can be used to help the 

learning process of students in the study calculates 

the value of electronic components.  

 

3.2 Suggestion 

In the construction of Using Simulation 

Learning Media is certainly still far from perfect and 

still has shortcomings. Therefore, it is necessary to do 

further development and refinement in order to meet 

the needs of the users are increasing. The suggestions 

for the development of instructional media, namely:  

 

1. Added audio and video on this application 

in order to attract more students to learn. 

2. 2. In the evaluation , the final value of the 

evaluation in order to be saved to the 

database so that the teacher is easy to see the 

value of the final evaluation. 
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