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ABSTRACT 

Computer Network course is a compulsory subject for students of the Informatics Engineering Study Program, 

Faculty of Engineering, Universitas Ibnu Sina. The problem that occurs in the learning process is that in 

delivering learning materials, lecturers still use simple learning media, namely in the form of PowerPoint, and 

use zoom media which has limited time on free accounts, this causes the material delivered is still less than 

optimal. To overcome these problems, it is necessary to have a learning media that can support online learning in 

computer networking courses. The purpose of this research is to design a computer network learning media to 

support the online learning process. This study uses the Development Life Cycle (SDLC) method with the 

Waterfall approach. The results of this study produce computer network learning media products to support 

online learning, which consists of several stages. The first stage begins with conducting a needs analysis and 

conducting initial observations and interviews, the second stage was designing to define the display concept 

plan, the third stage, implementing the media that had been designed and carried out concretely, the fourth stage 

is testing of the learning media that has been carried out and also testing whether the designed media is easy to 

use. The last stage is the process of modifying the learning media to improve the learning media that will be used 

based on the results at the testing stage. The conclusion of this research is to produce a product, namely learning 

media that is easy and practical to use.  
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1. INTRODUCTION 

Science and technology are developing from time 

to time, causing human needs to increase and 

increase. To deal with these technological 

developments, is to develop human resources and 

upgrade skills so that we are able to compete to face 

the challenges of technological developments[1]. 

This technological development also has an impact 

on the implementation of education in Indonesia. In 

order to meet the future through the world of 

education. In the implementation of education in the 

learning process has taken advantage of the 

advantages of technology. 21st century learning 

culture, the learning process is no longer centered on 

the teacher, but learning is centered on students who 

are expected to be more active in analysing, 

understanding and searching for learning 

materials[2]. 

Universitas Ibnu Sina is a university that has just 

changed its status from three high schools to 

universities. Universitas Ibnu Sina has three faculties 

and eight study programs. One of the three faculties 

is the Faculty of Engineering which has an 

Informatics Engineering study program. The 

Informatics Engineering study program has a 

curriculum with Computer Networking courses. 

Initial interviews that have been carried out using 

learning media are essentially used to help lecturers 

in the learning process. To improve learning 

achievement and learning motivation, one of them is 

by using learning media[3]. At this time the learning 

process is carried out online, in accordance with a 
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circular from Universitas Ibnu Sina, that the learning 

process must be carried out online in an effort to 

prevent the spread of the Covid-19 virus. The media 

used in the online learning process is the zoom 

platform which has a limited time to use it, because 

the lecturer only has a free account. In addition, 

during the process of delivering supporting media 

materials, they still use simple PowerPoint media. 

The use of simple learning media causes a lack of 

student understanding of the material presented. Then 

the use of simple learning media also causes a lack of 

attractiveness and motivation for students. An 

educator must be able to find alternatives to 

overcome the problems of learning and be able to use 

effective learning media[4]. Learning has a very 

important role, with the interactive learning media 

used to motivate students in the learning process[5]. 

Based on the problems above, it is necessary to 

find solutions and innovate the use of learning media 

to make it more practical. One way to convey 

information to students is to use learning media[6]. In 

research [7], in her research the design of android-

based elementary school learning media. This 

research uses waterfall software engineering method. 

The results of the research are to produce android-

based elementary school learning media to help the 

learning process become more fun and can increase 

knowledge and hone skills in understanding lessons. 

according to[8] in their research on the design of 

android-based static and dynamic electricity learning 

media, which in their research used the waterfall 

method, produced an Android-based static and 

dynamic electricity learning media that was easy to 

use for students and teachers in the learning 

process[8]. 

Learning resources that are the result of a 

combination of hardware and software are part of the 

learning media[9]. In general, learning media serves 

to help students and teachers in the learning process 

so that it can facilitate the delivery of material during 

the learning process[10]. The benefits of learning 

media according to Yamin in the journal m.khairani 

are: 1). Turning abstract learning into fun, 2). The 

learning process will change the teacher's role to be 

productive and positive, 3). Students will be 

interactive in the learning process, 4). Can uniform 

the delivery of learning materials[11]. Macromedia 

flash is one of the learning media in the form of 

software that can interpret various media, such as 

images, sound, video, and animation which is also the 

right software to create visual presentations.[11]. 

Macromedia Flash is one of the superior products of 

Adobe Systems on computer software that can be 

used to create very attractive bitmaps and animations 

that run on computer application programs. One of 

the advantages of macromedia flash can be easily 

understood and can attract students' interest in the 

learning process. 

Based on this, researchers want to innovate on 

learning media by designing a learning media as a 

supporter of online learning in the Computer 

Network course. The purpose of this research is to 

design a computer network learning media to support 

the online learning process and it is hoped that this 

learning media can help students in the online 

learning process. This learning media can also be 

opened repeatedly on student commuters. This 

learning media has been integrated and is also an 

inseparable part of the learning process[3]. 

2. METHOD 

In this study, researchers used the Waterfall 

System Development Life Cycle (SDLC) method in 

solving research problems. The use of the SDLC 

method with the waterfall approach is one of problem 

solving in research. The implementation is carried out 

in five stages which are carried out sequentially 

including analysing, carrying out designs, coding, 

testing learning media and making 

improvements.[12][13][14]. For modelling in this 

study using Unified Modelling Language (UML), is a 

tool used for documentation and can perform 

specifications of the software designed[15][16] 

 
Figure 1. Waterfall method 

In the waterfall method above, the first stage to be 

carried out is to analysed the needs of the learning 

media that will be designed. After the needs analysis 

is complete, enter the second stage, namely designing 

learning media according to needs. Then the third 

stage is implementing the media that has been 

designed. Then in the fourth stage, testing of the 

media that has been implemented is carried out, and 

testing is carried out whether the designed media is 

easy to use[7]. To get the results of the test, the 

researchers used a questionnaire instrument to be 
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filled out by users, namely lecturers and students. 

From the questionnaire, practical data will be 

obtained and data processing will be carried out to 

get the percentage using the formula[17]. 

Practicality =  

The determination of the results of the 

questionnaire that has been tabulated can be grouped 

into categories of scores against the analysis of the 

practicality of the learning media used as follows. 

Table 1. Practicality score 

No Value Range Class 

1 81-100 Very Practical 

2 61-80 Practical 

3 40-60 Practical enough 

4 21-40 Less practical 

5 0-20 Not practical 

 

3. RESULT AND DISCUSSION 

In designing learning media, there are five stages, 

in accordance with the waterfall method used. The 

first stage is to analysed the needs of the learning 

media that will be designed, starting with data 

collection through observation and interviews with 

lecturers who will use learning media. 

The first stage is to analysed the needs of the 

media to be designed. Stages of needs analysis and 

problem definition by collecting with users about the 

RPS used, determining the concept of the content of 

the material and analyzing the characteristics of 

students. 

The second stage is designing learning media by 

designing media with UML modelling by designing 

use case diagrams, sequence diagrams, class 

diagrams, activity diagrams and designing learning 

media interfaces. The interface design consists of the 

initial loading menu before entering the initial 

interface, the initial display menu, the main display 

menu, the material display menu, the content display 

menu, the Rencana Pembelajaran Semester (RPS) 

display menu, the evaluation display menu, the 

evaluation content display menu, the results display 

menu. evaluation, researcher profile display menu 

and user manual display menu of learning media. 

 
Figure 2. Learning media interface display 

The third stage is implementing the media that 

has been designed and realizing the media that has 

been designed so that it can be implemented 

concretely. 1). The initial display that is implemented 

contains the name of the course that has a start 

button. 2). The main menu contains the display of 

matrices, lesson plans, evaluations, profiles and the 

use of learning media. 3). Material selection menu 

containing weekly meeting materials. 4). Menu 

contents of material from weekly meetings. 5). The 

menu of the evaluation that gave about the evaluation 

from the first meeting to the fifteenth meeting, 6). 

The menu of evaluation questions contains questions 

and answer choices. 7). Menu from the results of the 

evaluation answers containing scores of correct and 

incorrect answers and 8). The usage menu which 

contains instructions for the use of learning media. 

 
Figure 3. Main menu 

The fourth stage is testing carried out to verify 

whether the software is running as needed by using a 

black box. Then a practical test was also carried out 

on the use of learning media that had been designed. 

Following are the results of testing using black boxes 

that were carried out to users[18]. 
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Table 2. Black box test 

No Interface Content Response 

1 Initial view of 
learning 

media 

Contains courses 
and buttons to get 

started 

in accordance 

2 Main View of 

learning 

media 

Contains learning 

materials, lesson 

plans, learning 
evaluations, 

profiles and 

instructions for 

using learning 
media Try the 

contents of all the 

main menus 

in accordance 

3 Display of 

learning 

materials 

Contains learning 

materials from the 

first meeting to 
the fifteenth 

meeting 

in accordance 

4 Learning 

media 

evaluation 

display 

Contains learning 

evaluations in the 

form of quiz 

questions 
consisting of 

material from one 

meeting to fifteen 

meetings 

in accordance 

5 Learning 

Media 
Assessment 

System 

Display 

Contains the 

results of the quiz 
that has been done 

and has a score 

value of what is 

true and false 
when you have 

finished working 

on the quiz 

in accordance 

6 Display 

instructions 

for using 
learning 

media 

Contains 

instructions for 

use of learning 
media 

in accordance 

 

After testing the device system to the next user, a 

practical test of the media will be carried out aimed at 

lecturers and students who will use learning media. 

This test is carried out to see whether the learning 

media that has been designed is easy to use. This test 

uses an instrument in the form of a questionnaire 

consisting of four aspects of assessment, namely: 

Technical, design and content of learning media. 

Based on the results of the questionnaire that has 

been filled out by two lecturers, it can be seen as 

follows. 

 

 

 

Table 3. The results of the lecturer's response to the 

learning media 

N

o 

Rated 

aspect 

Response score 
Categor

y 
lectur

e 

lectur

e 

Averag

e 

1 Technica
l 

92% 92% 92% Very 
Practical 

2 Design 88% 92% 90% Very 
Practical 

3 Contents 86% 80% 83% Very 
Practical 

Average 88,33 

% 

Very 

Practica

l 

 

Based on the data shown in table 3, that the 

results of the first lecturer's responses on the 

technical aspects of the learning media got a score of 

92% and the results of the responses from the second 

lecturer on the technical aspects of the learning media 

got a score of 92%, so that the average of the results 

of the responses of the two lecturers was 92% are 

included in the very practical category. 

The results of the first lecturer's response to the 

design aspect of learning media got a score of 88% 

and the results of the responses from the second 

lecturer got a score of 92%, so that the average of the 

results of the responses of the two lecturers was 90% 

which was included in the very practical category. 

The results of the responses of the first lecturer on the 

aspect of learning media content got a score of 86% 

and the results of the responses on the second lecturer 

on the aspect of learning content was 80%, so that the 

average of the results of the responses of the two 

lecturers on the content of learning media was 83%, 

which was included in the very category. practical. 

Overall, the results of the two lecturers' responses to 

the technical aspects, design, and content of learning 

media got a score of 88,33% which was in the very 

practical category in the use of learning media. The 

following is a graph of the practical results of the 

lecturer's responses 

 
Figure 4. Graph of lecturer response results 
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In addition to conducting practicality tests on 

lecturers in computer network courses, this learning 

media will also conduct practical tests on students. 

This learning media also requires input from student 

responses. The following is the data obtained from 

the practical test to students. 

Table 4. Student responses to the media 

No Rated aspect Response score Category 

1 facility 84 % Very Practical 

2 Motivation 86 % Very Practical 

3 attractiveness 86 % Very Practical 

4 use 87 % Very Practical 

Average 86 % Very Practical 

 

Based on the data above, there are aspects of 

assessment in the ease of using learning media with a 

score of 84% which are in the very practical category, 

the motivational aspect is obtained by a score of 86% 

which is in the very practical category, the 

attractiveness aspect of learning media is obtained a 

score of 86% which is in the very practical category 

and aspects of the attractiveness of learning media. 

the usefulness of learning media obtained a score of 

87% which is in the very practical category. Of the 

four aspects, the overall average is 86% with a very 

practical category. These results indicate that learning 

media can facilitate students in understanding the 

material. The following is a graph of the practical 

results of student responses 

 
Figure 5. Graph of student response practicality 

results 

The fifth stage of Maintenance, at this stage is the 

stage of refinement of the learning media after 

testing. This stage contains improvements from the 

results of testing that have been carried out, where 

there are several comments from respondents on the 

colour display of the learning media. 

4. CONCLUSION 

The design of learning media using the waterfall 

method approach by following five stages, namely 

the first stage is to analyze needs, the second stage is 

to design learning media according to needs, the third 

stage is to implement the designed learning media, 

and the fourth stage is to implement testing of 

learning media by distributing instruments to 

lecturers in computer network courses and also to 

students, the fifth stage is to maintain learning media 

and make improvements in accordance with the 

suggestions given by learning media users. The 

results of this study produce a learning media product 

that is used in computer networking courses. With 

this learning media, it is hoped that it will be able to 

help support the online learning process and also be 

able to increase student motivation in the learning 

process. 
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