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Abstract Information and Communication Technology
(ICT) plays an important role, especially in the field of
education. The Indonesian government has decided that
ICT is one of the compulsory subjects for Junior High
School children. In several schools in Indonesia, the
teachers still use conventional methods in learning. It is
necessary to innovate learning media applications for
student learning aids in schools. This type of research is
Research and Development (R&D) using the ADDIE
method (Analyze, Design, Development, Implementation,
Evaluate). The populations in this study were students of
9" grade junior high school in Cepu, Central Java,
Indonesia. A total of 62 students from two different classes
were included in this study, which were defined as the
experimental group and the control group. Data collection
techniques used test and questionnaire methods. The data
analysis technique is a combination of qualitative and
quantitative methods. The results of this study are as
follows: (1) The assessment of the media expert got a value
of 0.84 which could be declared valid, (2) The evaluation
of the material expert got a value of 0.86 which could be
declared valid, (3) The student's assessment got a value of
64.11 which can be categorized as marginal, (4) The
students learning outcomes of the experimental class
increased 17% than control class. From the results of the
analysis and testing of research data, it can be concluded
that the learning media can improve students learning

outcomes from the previous method.

Keywords ICT, Architecture Computer, ADDIE,
Media of Learning

1. Introduction

ICT experienced significant growth from 1990 to the
present in countries with higher education institutions [1].
ICT is a technology in the field of information and
communication based on electronics which is used for
retrieval, collection, processing, storage, dissemination
and presentation of data, information and content [2].
Now ICT is popularly used in educational field for
making teaching learning process successful and
interesting for students and teachers both [3], [4]. ICT in
education has a very important role to expand access,
reduce costs and improve the quality of education [5].

The development of ICT has had an influence on the
field of education in the learning process. The use of ICT
in the learning process is no longer a strange thing in the
globalization era. The existence of the internet allows us
to learn anytime and anywhere with a very broad scope,
for example, with the facilities of email, chat, e-books,
e-libraries and so on, we can share information without
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having to come face to face with the information source.
Because all the information can be easily accessed in the
internet [6].

At this time, ICT plays an important role, especially in
the field of education. So the Indonesian government
decided that ICT became one of the compulsory subjects
for Junior High School children. Through ICT subjects,
junior high school students begin to learn with world
technology that is growing rapidly. It is also expected that
students can be more creative and supported by many
existing innovations. One of the applications of ICT in
education includes using multimedia facilities and internet
media in learning process. Using multimedia facilities in
learning process is realized by learning modules that are
more interactive and attract the interest of learners, for
example, the existence of explanations through voice /
audio media and the addition of features can increase
more active participation from students. Meanwhile, using
internet media in learning process is expected to make it
easier to get the information needed, therefore students are
expected to be actively independent at seeking
information required for the knowledge.

Measurement of ICT in education needs to be carried
out because of the increasing demand for ICT data in
education as basic information of educational statistic that
supports ICT policies in education. ICT policies in
education are used to provide ICT services in the form of
data, information, content, applications, infrastructure, and
human resources [2]. The indicators used to measure the
progress of ICT in the education sector have been
developed by the UNESCO Institute for Statistics and are
described in the Guide to Measuring Information and
Communication Technologies in Education. This
indicator has been adopted and used in several studies,
including the analysis of factors affecting the combination
index of ICT at the primary and secondary school level
using the Analytic Hierarchy Process (AHP) method [7]
and research on comparative statistical comparison
analysis of school aggregate data in each country which
describes conditions of ICT integration and e-readiness in
Asia [5].

ICT as a tool is proven to be able to increase student
concentration by making learning activities more
enjoyable so that it can improve student learning
outcomes and behavior [8]. Teachers use ICT skills to
prepare lesson plans for each material, look for learning
resources, make presentations / deliver material using
digital media, also make teaching and learning process
more enjoyable for students [9]. Learning in the 2013
curriculum uses a scientific approach [10]. Scientific
learning is a collaborative learning process that focuses on
the main learning experience, namely: (1) students
observe every lesson delivered by the teacher both in
explaining lessons, presenting teaching materials, and
assigning assignments to students, (2) students are able to
ask questions according to the learning substance
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implemented because asking questions is the first step in
developing students' mindsets in responding to what they
know and what they don't know, (3) students are able to
collect information well, (4) students are able to associate
each lesson they receive and what they understand, (5)
students are also able to communicate all things about
science to everyone in any environment [11].

The use of ICT in education often faces several
obstacles, including: 1) lack of legal instruments in the
field of ICT; 2) lack of ICT infrastructure procurement in
several regions; 3) use of second-hand technology
equipment because it is much cheaper; 4) high costs of
procuring and using ICT facilities. To solve the problems
mentioned above, a solution is needed as a condition for
the successful application of ICT in the learning process,
namely: 1) teachers and students must have access to
digital technology and the internet in schools; 2)
interactive learning materials using a laptop / computer; 3)
teachers must have the ability and skills in using digital
tools; 4) there must be sufficient budget to provide,
develop, and maintain facilities and infrastructure and
there must be support from all parties, including principals,
teachers, and students in implementing ICT learning.

The use of ICT for learning in schools can improve
learning outcomes by increasing the level of student
confidence and student concentration. As for those who
need to be considered in using of ICT for learning in
schools, among others, the regulation of the number of
hours of study with ICT, the ICT media used and the
ability of teachers to use ICT [9]. The main indicators of
ICT cover five sectors, namely: 1) ICT infrastructure and
access; 2) Access to and use of ICT by households and
individuals; 3) Access to and use of ICT in business; 4)
ICT and trade sector; 5) Access to and use of ICT in the
education sector. Indicators of access and use of ICT in
the education sector were developed by the UNESCO
Institute for Statistics (UIS) [5].

Based on the above, the researcher is interested in
conducting a research entitled "Development of Learning
Media Applications for Information and Communication
Technology (ICT) as a Learning Aid for Junior High
Schools". The learning media used is a computer system
application. The presence of multimedia-based learning
media can improve the quality of education [12], [13].
This study aims to increase student learning facilities that
can help facilitate the teaching and learning process in
schools and also test the effectiveness of learning using
instructional media applications.

2. Methods

This study is a Research and Development (R&D)
using the ADDIE model approach (Analyze, Design,
Development, Implementation, Evaluation). Researchers
conducted the analyze stage at school by interviewing
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teachers and students to get conclusions about the
problems that existed at school. At the design stage, the
researcher analyzed the subject matter, lesson planning
and assessment instruments that would be used in the
research. The development stage tests the application to
material experts and media experts. In the implementation
stage, students learn to use learning media applications.
Finally, the evaluate stage is carried out to conclude what
things still need to be improved. Products should not be in
tangible form or often called tools but also, might be in
application form or software that can be installed on a
computer [14].

The respondents of this study were 9™ grade from a
junior high school in Cepu, Central Java, Indonesia. In
this school, international standard is considered sufficient
to use learning support applications with adequate
facilities. Teachers in school environment really
appreciate the new methods of learning so students are
more enthusiastic. Total of respondents are 62 students
who are divided into two groups, 31 students in the
control class and 31 students in the experimental class.
They are given lessons using two different methods,

namely the lecture method and using learning applications.

These 62 students are in an ordinary class, where their
ability standards are the same, so the results of filling out
the questionnaire will be neutral.

The development of this learning media application
uses the Construct 2 software, while the design uses
Adobe Photoshop. In developing this application, the
computer used is the MacBook Air middle 2013 with a
1.3 GHz Core i5 processor. This application can be run on
a Windows PC with specification a 64-bit processor, with
a speed of up to 4.7 Ghz and has a cache of 12MB.
Retrieval of data used tests and questionnaires, taking
scores used the pretest and posttest which are divided into
two class groups, namely the control class and the

experimental class. The control class uses conventional
learning methods, while the experimental class uses
learning media applications in order to see the differences
between the two. The questionnaire is used to see the
students' opinions about the use of instructional media
applications and also for evaluation by researchers.

e
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Implementation

Figure 1.
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ADDIE Model

Figure 1 shows the stages of the ADDIE model
approach. The first stage is analysis, then the design stage
begins by identifying the material to determine the
assessment instrument. The development stage starts by
developing the product to test the product to material
experts and media experts. The implementation phase
begins with students learning to use learning media
applications. Finally, the evaluation stage is carried out to
conclude what’s next to be improved.

Figure 2 is an activity diagram of the flow of learning
media applications. In this application there is a menu of
Materials, Videos, Quiz, Games, Settings, and Info.
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Figure 2. Activity Diagram

Various research methods can be seen from the
foundation of philosophy, data and analysis which are
grouped into three, namely qualitative, quantitative, and
combination [15]. Analysis of the data in this study uses
qualitative and quantitative methods. Qualitative data are
obtained from the results of testing by media experts and
material experts which will be processed into the final
result using the Aiken V formula. The formula used in
calculating V is as follows:

=25
V' fate-o M

s=r-lo

lo = the lowest validation score

r = the number given by the assessor
¢ = the highest validation score

n = the number of assessors

Quantitative data are obtained from student/user
assessments which will be processed into the final result
using the SUS (System Usability Scale) from John Brooke
[16]. The following is the calculation formula for SUS:

=% #)

X= Average Score

> x=Total Score
N = Number of respondents

3. Results and Discussion

The learning media aimed at 9™ grade students of odd
semester in ICT subjects. In this learning media, it
discusses material about basic networks and complete
computer architecture along with explanatory videos and
practice questions. The making of this learning media uses
the Construct application with the support of other
applications for making image designs, namely PhotoShop.
This learning media application has been tested by media
experts and material experts before being tested on students
to determine its feasibility.

The data from the research results were obtained from
filling out questionnaires by students, and validation filled
out by media experts and material experts. The results of
these data will be processed and conclusions drawn at the
end of this study. Students are also given a pretest and
posttest to measure the effect of this learning media on
classroom learning.
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The Define and Design Stages the main menu page, press the screen anywhere, it will
pass through the splash screen and display the main menu
The following are the results of developing page.
instructional media application products. Figure 4 is main menu display. There are several menus
Figure 3 is a splash screen display of the application including settings menu, info menu game menu, video
before entering the main menu page. To be able to enter menu, material menu and question menu.
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Figure 4. Main Menu



Universal Journal of Educational Research 9(3): 564-578, 2021 569

Figure 5 is a display of the settings menu, which Figure 6 is a display of the info menu which contains
contains settings to turn on and turn off the sound or the researchers' brief personal data, including name, initial
music in the application. number, university, and social media.

SETTTING

m Music Sound

Figure 5. Setting Menu

% RISKA RAHMAWATI
& I 1 UNIVERSITAS MUHAMMADIYAH SURAKARTA

L AT10180108

You canmeetme on |

‘/@) @Riskaraw rahmaneeat niskaf9@gmail com

Figure 6. Information Menu
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Yap pert an ini Sering muncw
tel

The answer is network

Network is a system that connects the devices to be used together in arrow range. Computer
network consists of a number of computers and other network devices, then it called nodes, where
they are all connected to ane another with or without cables.

Figure 7. Network Material
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Figure 7 is a display of network material that is on the
main menu page. The (X) button is used to close the
material and will return to the main page menu.

Figure 8 is a menu game in which there are two games,

HETDY

Message
Introduction

namely the message introduction and the ping command.
This game only aims for an interlude in learning, but there
is still an educational element, so it doesn't disturb
students in learning.

GAME SELECT

This is a quick overview
how we can connect to
each other

Ping Command

Figure 8. Menu Game
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Message Introduction

Welcome to first levell In this
level you will learn how to make
packet then send it to another
computer

Introduction:

- Press the computer icon to get
the IP address

- Press the (+) button to add
sender
information

- Click the play button to start
the connection

- Make sure the Srcip filled with
Bob and Dscop filled with Alice

and receiver

Figure 9. Game Display
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Message Introduction

Welcome to first level! In this
level you will learn how to make
packet then send it to another
computer

Introduction:

- Press the computer icon to get
the IP address

- Press the (+) button to add
sender
information

- Click the play button to start
the connection

- Make sure the Srcip filled with
Bob and Dscop filled with Alice

and receiver

Figure 10. Game Display
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Figure 9 and 10 are views one of two games which
names game introductory. Before playing, students are
given an explanation right next to the game which aims to
make students understand the concept of the game and
also explain how to play it.

Figure 11 is a video menu display. It contains an
animated video that explains the material in detail and
illustrates it through an animated video. The (>) button is

METCH

the button that functions to move to the next video, while
the (<) button is the button that functions to move the
previous video.

Figure 12 is a display of the hardware network material.
There are explanations and sample pictures in it so that
students can know the functions and forms at once. The (>)
button is a button that functions to move to the next
material.

&

Designing Computer
Network

Figure 11. Video Menu

METCY

Architecture Computer

Software

Figure 12. Hardware Network Material
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G wETD a ®

Hardware Software

Figure 13. Computer Architecture Material

WETDY a s

Hardware Architecture Computer

Figure 14. Software Network Material

Figure 13 is a menu display of computer architecture Figure 14 is a display of the software network material.
material. Still the same as the previous material, it In this area there is also an explanation and sample images.
contains an explanation accompanied by a picture. In this  The function of (>) button is to move to the next material.
material menu students can use the scroll down button to  And the (X) button is to return to the main menu.
be able to see the next material.
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e - o X
QUIZ

1. What is the function of the “PING" command in network?
To test network connectivity
To know the network port number
To delete command history in the network
To change MAC address to be IP address
2. The characteristics of computer networks are as follows,
except..
a Share hardware
b Share software
c.  Share user
d Share communications

BD oW

Figure 15. Quiz Menu

J METDV - O »

Your Score is

40

CIK

Figure 16. Score Display

Figure 15 is a display of the quiz menu which contains
10 multiple choice practice questions that students can do
after studying all the material on the material menu.

Figure 16 displays the score menu display where
students can see the final score after working on the

questions. Every correct answer in each question will get
10 points, and for wrong or empty answer will not get
points or 0 point. In total there are 100 points if students
can answer all the questions correctly.
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Media Expert
Expert testing was carried out by three respondents. The following are the results of the media expert's assessment:

Table 1. Media Expert Assessment

R QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q0 QIl Q2 QI3 Ql4 QI5 Ql6 Q17 QI8 QI9 Q20  Total
vV 08 08 078 067 078 0,78 1 1 078 0,89 1 08 0,78 089 089 08 078 078 078 0,69 1681

Note: R = Respondent
V = Validity Value
16,81
Average Values = 0 = 0,84

The validity testing of three media experts explained the results of the paritem coefficient and the mean of the respondents. According to the Aiken V table limit, 20 items are
defined a lower limit of 0.64 to an upper limit of 0.93 or a value of V reaching 0.83. The data above show an average value of 0.84. Then it can be declared valid according to the
Aiken limit table.

Material Expert

The material expert testing was carried out by three respondents. The following are the results of the material expert's test:

Table 2. Material Expert Assessment

R Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Ql4 Q15 Total
v 0,89 0,67 0,89 0,78 0,78 0,89 0,89 1 1 0,89 0,89 0,89 0,89 0,89 0,67 12,91

Note: R = Respondent
V = Validity Value



Averages Values = B = 0,86

The validity test of three material experts explained the
results of the paritem coefficient and the mean of the
respondents. According to the Aiken V table limit, 15
items are specified a lower limit of 0.64 to an upper limit

of 0.93 or a value of V reaching 0.83. The data above easy to use.
show an average value of 0.86. Then it can be declared IbI find th(lis medlg IESS ama‘?tll"e-, -
valid according to the Aiken limit table. 7. etter understand the material wit
this medium.
3 I find this medium difficult to
User Questionnaire : understand
9 I feel that this medium can only be
) used at school.
The assessment aspect for students uses SUS method 10. 1 find this medium complicated.
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12,91 Table 3. User Questionnaire
. . Score
No. Questionnaire Aspects 11213 5

1. I will use this learning media again.

2. I think this learning media is boring.
3. 1 find this learning media easy to use.
4 I need help from others to use this

media.

W

I consider the features provided are

(System Usability Scale) from John Brooke [16] which is  SUS score range criteria:
commonly used as a research instrument. Filling in the 1 = Strongly Disagree
questionnaire was only carried out by experimental class 2 = Disagree

students who used the learning media application. The 3 =Enough

contents of the assessment questionnaire are as follows: 4= Agree

5 = Strongly Agree

Table 4. User Assessment

Respondents Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 SUS Score
R1 3 4 4 2 4 4 2 4 1 3 71,5
R2 3 1 1 1 1 0 1 3 1 1 32,5
R3 2 3 2 2 3 3 2 3 0 2 55
R4 3 2 4 1 3 2 3 2 3 2 62,5
R5 3 4 3 1 2 4 3 3 1 3 67,5
R6 3 4 3 2 3 3 0 3 1 3 62,5
R7 3 4 3 2 3 3 4 3 1 3 72,5
R8 2 3 4 3 3 3 3 3 1 3 70
R9 3 3 3 3 4 2 3 3 1 3 70

R10 3 3 3 1 3 3 3 3 1 3 65
RI11 3 3 4 0 3 3 3 3 0 4 65
R12 2 3 3 3 3 2 2 2 1 3 60
R13 2 3 3 2 3 3 1 3 2 3 62,5
R14 2 1 2 0 1 2 1 0 2 0 27,5
RI15 3 3 4 1 3 3 2 3 1 3 65
R16 3 3 2 0 2 3 2 2 0 2 47,5
R17 2 3 3 1 3 2 2 3 2 3 60
R18 2 4 4 2 3 3 2 3 3 3 72,5
R19 2 3 4 2 3 1 4 3 4 3 72,5
R20 3 3 3 2 2 3 2 4 1 3 65
R21 3 3 3 0 4 3 3 3 1 3 65
R22 4 1 2 1 2 3 3 3 1 2 55
R23 4 3 3 1 3 4 2 1 0 4 62,5
R24 3 4 3 3 3 4 4 4 3 4 87,5
R25 2 4 3 0 3 3 2 3 4 0 60
R26 3 3 3 2 4 2 4 3 2 3 72,5
R27 3 2 1 0 3 4 3 2 1 1 50
R28 3 3 3 1 4 4 3 3 1 4 72,5
R29 3 3 3 3 3 3 3 3 1 3 70
R30 4 4 4 4 4 4 4 4 3 4 97,5
R31 2 3 3 3 3 2 2 2 2 3 62,5

Total

1987.,5
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The testing was carried out on the experiment class
totaling 31 students from 9" grade of Junior High School
in Cepu. The above data are the results of the user test:

1987,5

Average Values = = 64,11

Table 4 is the result of a student questionnaire filled out
by 31 9" grade from Junior High School students in Cepu,
with an average of 64.11 included in the category
marginal calculated using the SUS (System Usability
Scale) which consists of 10 questions that must be
answered by students learning media users which
experimental class.

To determine the SUS percentile ranking score as
follows: a) A score of more than or equal to 80.3 is
categorized as A; b) A score greater than 74 or equal to
80.3 is categorized as B; c¢) A score of more than 68 and
less than 74 is categorized as C; d) Scores greater than 51
and less than 68 are categorized as D; e) A score of less
than 51 is categorized as E [17].

Student Test Results

Comparison of the scores of the control class and the
experimental class students are conducted with the pretest
and posttest. The results of the comparison of values are
as follows:

Comparison of Student's Learning Outcomes
Control Class
100
80
60
40
20
0
1234567 8 910111213141516171819202122232425262728293031
W PreTest @ PostTest
Figure 17. Student Learning Outcomes
Comparison of Student's Learning Outcomes
Experimental Class
100
80
60
40
20
0
1234567 8 910111213141516171819202122232425262728293031
B PreTest M Post Test

Figure 18. Student Learning Outcomes
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Figure 17 is the learning result of the control class
students. Student scores tend to have less difference
between the pretest and posttest because using the lecture
method, they tend to be bored and don't pay attention to
what the teacher explains during the learning process. The
results of student learning also only increased 15% with
an average pretest of 45.48 and an average of posttest of
61.19.

Figure 18 is the result of the comparison of student
learning outcomes from the experimental class before and
after being treated. The pretest was tested on students
before using the instructional media application. While the
posttest is tested after students use the learning media
application. The indicators tested are the same, in order to
know the difference. As a result, the posttest score
increased 32% compared to the pretest score. From the
pretest results get an average of 45.74 while the average
posttest score is 77.61.

Compared to the scores of the control class, the results
of the experimental class increased by 17%, much better.
This shows that the use of instructional media applications
can improve student learning outcomes and can be used as
a learning aid for students in school.

4. Discussion

The product developed by the researcher is the
application of ICT learning media for junior high schools
on basic Computer and Network Architecture material for
9™ grade. In this learning media there are features that can
support student learning to be more interesting, including
video material, games, material accompanied by pictures,
practice questions, and arrangements for sound, such as
research conducted by Murtiyasa et al. [18] with several
features namely material, learning videos, quizzes, and
discussion. Before developing the application, researchers
analyzed the problems that existed in the school by
interviewing teachers and students. After obtaining the
required analysis, the researchers designed the design and
carried out media development in order to add the latest
innovations. This media development uses the Construct 2
software, such as research conducted by Agung et al. [19].
By using the Construct 2 software, we got a positive
response from 8" grade students in Junior High School.
Students state that the application is interesting and can
help them learn.

The application implementation stage in this study used
two classes, namely the control class and the experimental
class, as in the research conducted by Iswatun et al. [15],
which uses a quasi-experimental research method with a
pre test and post test control group design. Previously, the
two classes were given the same treatment, that is given
questions pretest to measure the level of prior knowledge
possessed by students. Furthermore for the control class,
the same material is given to the conventional method or
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lecture, while the experimental class given material using
learning media applications, after students got the material,
students are given post test questions to find out whether
there is a difference in student learning outcomes after
being treated. The control class got an average score of
61.19, while the post test results from the experimental
class got an average score of 77.61. The difference in value
between the two is quite large, that is 16.42.

This learning media application is used offline to make
it easier for students and schools to use it because it does
not need the internet which can reduce the cost of
expenses. Unlike applications that have been made by
Susilo and Rohman [6], the lack of competence of human
resources in technology hinders the learning process
online. This was also developed by Fuady [20] who also
developed an online learning application.

This learning media application was developed to assist
students in learning Computer Architecture and Basic
Networks for grade IX students in the form of videos and
material summaries supported by practice questions and
games so that students don't get bored easily in the
learning process, such as research conducted by
Harliawan [21] who developed ICT learning media for 8"
grade with an average value of 28% increase.

Table 3 are the results of a questionnaire from 9™ grade
Junior High School students in Cepu, totaling 31 students.
From the table, the average score obtained is 64.11 which
is included in the D category, because the average results
obtained are included in the range 51 to 68 and this
learning media application can be used to support the
learning process of students in schools.

Based on the results of the analysis and testing of
research data, it can be concluded that this learning media
can improve student learning outcomes from the previous
method. Due to the limitations of current researchers, for
further research it is necessary to add some material and
videos so that the material coverage is wider, as well as
adding practice questions, and adding other games to
make it more varied.

5. Conclusion

Based on the results and the previous discussion, it can
be concluded that the media expert's assessment got a
value of 0.81 which could be declared valid. The material
expert's assessment got a value of 0.91 which could be
declared valid. The student's assessment scores 64.11
which can be categorized as marginal. Student learning
outcomes increased by 32% after using instructional
media applications. From the results of analysis and
testing of research data, it can be concluded that this
learning media can improve student learning outcomes
from the previous method.
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