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Article history: Practical classroom learning in the multimedia department requires props,
. where props range from damage. To address this need, learning media are
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of SMK Negeri 1 Banyuwangi majoring in multimedia as an Android-based
teaching aid. Stages of research using the development method in the form of
Keywords: Multimedia Model Life Cycle (MDLC). The concept stage analyzes and
applies the Augmented Reality (AR) method, the design stage performs
application planning according to the needs of learning media. The data

Augmented reality

MDLC_ collection stage conducted interviews with teachers and students while the
Skala_llkerts ) stages of making learning media used Blender, Unity and Visual Studio
Learning media software. At the trial stage of the application by making a guidebook, it was

carried out for students at SMK Negeri 1 Banyuwangi. For the stages of
distributing learning media using the Likert scale method through distributing
questionnaires. The results of the application trials and questionnaire
distribution, the responses of students about learning media, the results show
the interpretation of respondents by combining a value of 72.22%, which
means students accept this learning media. The results of this research can
create learning media for multimedia majors that can reduce the risk of damage
to props and provide cool and fun learning media.
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1. INTRODUCTION

The progress of science is very fast currently both in the world of education, industry, offices, service,
and all aspects of human life. In particular, the growing development of digital technology so that all life
processes cannot be separated from the digital world, such as laptops, digital TV, smart phones, and other
digital equipment [1]-[5].
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With the utilization of the capabilities of smart phones that are used for needs in various fields, they
are developed using applications that are able to support their respective uses, including being used for
educative learning media [6]-[10]. In the learning process that will be made later it will be more interesting
and fun if in the learning process a method or media is applied as a tool in carrying out learning [11]-[14].

At present there are many learning media that utilize digital media such as mobile which provide
updates in their presentation [15]-[17]. By utilizing mobile media to build applications using augmented reality
technology as a learning medium Mobile-based Augment Reality (AR) applications have the advantage of
being easy to move [18]-[22].

Augmented reality has great potential as an educational tool. One of the advantages that can be
obtained from the Augment Reality (AR) application for educational purposes is to increase understanding of
the object being studied. Augmented Reality (AR) is more effective as other learning media compared to other
media such as books, videos, and ordinary computer use [23]-[27].

Utilization and application of the Augment Reality (AR) method is very appropriate for implementing
multimedia learning media [28]. Because most of the equipment studied in the multimedia department is mostly
expensive and there is a risk of damage if it is often used interchangeably. Research [29] explains that game
tools are expensive, namely special features in the form of consoles for interaction including joysticks with the
use of PlayStation consoles, touch screens on Android, and mice or keyboards on PCs. The NS technology
used in the game makes it impossible for some people to buy it, so it can only be played by certain groups of
people. Now with Android-based games included in smartphones, games can be played by all groups.

The learning method in the world of education is one of them for learning logic. In addition to reading
books, there are currently new learning methods that are more interesting in three dimensions to increase
understanding in learning logic gates using Augmented Reality [30], [31].

In accordance with some descriptions of the existing problems, the authors conducted research with
the title "Development and Application of Augmented Reality in Learning Media for the Multimedia
Department at SMK Negeri 1 Banyuwangi". To realize this research the authors used the Multimedia
Development Life Cycle (MDLC) method, this method applies concepts to develop learning media, while
evaluating user satisfaction with multimedia elements.

To realize learning media later, of the three methods in Augment Reality (AR), in this study
researchers will use the same Marker-Based Tracking method in research [32] where Marker-Based Tracking
works by detecting markers to determine location and orientation the camera, with the camera, is calibrated
then the system can then display the virtual object at a predetermined place.

In research [32] also implemented Marker-Based Tracking which works by detecting markers to
determine the location and orientation of the camera, with the camera calibrated then the system can then
display virtual objects in a predetermined place.

Meanwhile, to measure the value of user satisfaction, this study also uses the Likert Scale method
which is also applied by research [33] at the evaluate stage which contains trial steps and analysis of trial results
through questionnaire analysis/questionnaire in the Likert scale distributed. From the distribution of quisoners
which were distributed and processed using the Liker scale method, it produced information on user satisfaction
with the applications resulting from this study [34].

2. METHOD

To realize this research so that we can complete it, we use the Multimedia Development Life Cycle
(MDLC) method [35]-[37]. The stages of the MDLC method include the initial stage of concept and design,
the second stage of material collection, the third stage of manufacture, the fourth stage is testing, and the last
stage is distribution [38]. The flow of the Multimedia Development Life Cycle (MDLC) method can be seen
in Figure 1. The initial stage that is carried out is conceptualizing, making a system analysis of learning media
by seeking information on the needs of learning media. Gathering information is done through literature,
interviews and field studies [39], [40]. While the stages of system design in learning media are carried out by
realizing the system requirements for learning media from the analysis stages that have been carried out.

The next stage is gathering material by studying existing literature and is suitable for research
development and is needed to design instructional media, in addition to conducting interviews with teachers
and students to add research material. After that, the stages of making learning media were carried out using
Unity software as the first step in making learning media. Then, blender software is also needed to be use
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design 3-dimensional images and visual studio software to add coding so that images can be rotated 360

degrees.
T

Distribution

Figure 1. Multimedia development life cycle (MDLC) method

Furthermore, the next stage is to test the application to users of learning media by adding a guidebook
for using learning media. The trial was carried out on students of Banyuwangi State VVocational High School 1
in grades 11 and 12. And the last stage was the distribution of learning media using the Likert scale method
through distributing questionnaires. For the Likert scale method, we use by applying the formula used in
research with the determination of percentages and weight values we use the Likers Scale on each question to
be assessed, while the value weight table is shown at 1 and for the percentage table in Table 1.

Table 1. Value weight

Answer Value
SS 5
S 4
N 3
TS 2
TSS 1

Table 2. Percentage value

Answer Description
80% - 100% SS/ Strongly (Agree, Good, Like)
60% - 79.99% S/ Agree, Good or Like
40% - 59.99% N / Enough or Neutrall
20% - 39.99% TS / Disagree or Not Good
0% - 19.99% TSS / Strongly (Disagree, Bad or Very Less)

After the data is obtained from the research location and has been collected, the next step is to classify
the data. Although this research is descriptive, the data obtained are of two types, namely qualitative data and
quantitative data (data in the form of numbers). Therefore, in analyzing quantitative data, data analysis will be
used and then described based on logic by not forgetting the results of observations from interviews (face to
face) in drawing conclusions.

Meanwhile, quantitative data in the form of numbers will use statistical analysis and be calculated
using the Formula (1):

P (£) x 100% ®

Description:

P = Percentage (%)

F = Frequency searched

N = Number of respondents

3. RESULTS AND DISCUSSIONS

Implementation of research using the Multimedia Development Life Cycle (MDLC) method, there
are six stages that are passed, namely concept, design, collection of materials, assembly, testing and
distribution. The stages of concept and design in learning media are carried out as one in the process. The
stages carried out in the research are as follows:
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3.1. Concept and Design

For the first stage in the preparation of learning media, a system analysis was carried out on the needs
of learning media by students of SMK Negeri 1 Banyuwangi by paying attention to user comfort and ease in
the process of using learning media. The design presented in the learning media and carried out by students
will open the application for the first time, then the system will display the main menu. From the main menu
display, students select the main menu, and the system will display the camera. After the camera service
appears, students point the camera at a new marker, the system will display 3D objects. the stages of using
learning media are in Figure 2.

Input (Select Menu)

Showing Camera

Output (Showing
3D Obiect)

Figure 2. Learning media design flow

3.2. Material Collection

After analyzing and designing the system at the previous stage, materials are needed for making
learning media. The materials needed include pictures of teaching aids from multimedia learning obtained from
multimedia subjects at SMK Negeri 1 Banyuwangi. For the display needs of learning media obtained by
conducting interviews with teachers and students majoring in multimedia. The next requirement is the software
needed to create learning media including supporting applications namely Unity, Blender, Add-Ons Vuforia
SDK and Visual Studio.

3.3. Assembly

In making this learning media, the steps that need to be carried out as a first step in making a learning
media application are needed, so the first thing to do is to install a supporting application, namely Unity, then
install another supporting application, namely Blender. The next stage is to make initial settings for the unity
application as preparation for using the Unity application. In this step it is necessary to create a Unity account,
after the account is created then log in using the account that was registered, then immediately select the "New"
button to create a new project. After that, the next step is to create an account and log in to the Vuforia website
https://developer.vuforia.com/downloads/sdk. After the account is created, then create a database on the new
Vuforia account as the source of the images to be scanned. The final stage is uploading the target image into
the vuforia database, then creating a 3D object design in the Blender application.

By following the same steps, you can add several objects that will be made last at the stage of
importing the 3D object design into the Unity application. As a development from previous research, there are
some that have been added, while the stage is to make the animation play by adding the coding for the animation
to play in the Visual Studio application, the additional coding is in the main menu function and the control
menu. Next, set the autofocus coding so that the camera in the application can adjust focus automatically. For
an explanation of each part of the 3D object, it is necessary to add an explanation design to each part of the 3D
object as information about the object.

This Multimedia learning media is equipped with a user manual that will be used by the user. This
guidebook is made according to the material in the application. The final step after everything is ready to be
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used for the manual and application, then the last step is to build the application into an APK format so that it
can be installed on the Android platform.

3.4. Testing

At the implementation and trial stages there is a flow that users need to understand and do when using
this multimedia learning media. The initial steps taken by application users are as follows:

1. Choose scan, the camera will appear

Selection of scan images opens the camera to scan images which will later be used as input data for
the application. From the input image the application will output a visual image that can present information
in 3G. With this 3G form image can provide information like the original. The display of the 3G image
presentation can be seen in Figure 3.

vuforia

Figure 3. 3G image display

2. Pointing the camera at the marker for the scan process

At this stage, in addition to the application users can view images visually in the form of 3G, users
can also rotate 3G images in all directions or 360 degrees. The image playback is given a description of each
function of the image that can provide information to the user about the details of the 3G image presented by
the application. Any images that are presented are pictures of Mulimedia material including DSLR Cameras,
Handycams, Tripods, Lightning Video Cameras, Greenscreens, Reflectors, Drones, and Flash. For example,
the tools presented in multimedia learning media can be seen in Figure 4 and Figure 5.

Figuré SEG imagés fhat can be played

3. Market Suitable for 3D Object

This stage includes the step of matching the input image with the information presented by the
application. If the marker presented matches the input image, the appropriate application is presented and the
application is complete. However, if the maker that serves is not suitable, then you can start from the beginning
again.
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3.5. Distribution

At this stage, after the application has been tested, the application is distributed to students at SMK
Negeri 1 Banyuwangi majoring in Multimedia with the aim of evaluating learning media. To be able to
evaluate, the author distributes questionnaires to users using a google form with 15 questions asked. The 15
questions include:
1. Do you know about Learning Media?
2. Have | used Multimedia Learning Media before?
3. | feel helped by Multimedia Learning Media?
4. Do you feel happy using Multimedia Learning Media?
5. Do you understand using Multimedia Learning Media?
6.  Are you not confused about running this learning media?
7. Very easy to use Multimedia Learning Media?
8. Is the file size of Multimedia Learning Media large?
9. Easy and fast when using Multimedia Learning Media?
10. What learning media is used when learning Multimedia only?
11. Isthe display not boring and the menu easy to use?
12. The user manual provides detailed and not boring information?
13. Learning Media Mulimedia is very helpful for students to add information visually?
14. Learning Media Can Mulimedia help students' understanding of Multimedia?
15. | agree with the existence of Multimedia Learning Media?

From these 15 questions, we gave 90 students of SMK Negeri 1 Banyuwangi grades 10, 11, and 12
majoring in multimedia to fill in the answers after they used multimedia learning media. From the data that has
been entered then entered in the Likers scale Formula (2) as follows:

P=(X) x100% )
Description:
P = Percentage (%)
F = Frequency searched
N = Number of respondents

Based on the results of distributing questionnaires from 15 questions to 90 students, they are as follows:

1. Students answered strongly agree (SS) =26
2. Students answered agree (S) =39
3. Students answered enough (N) =13
4. Students answered disagree (TS) =6
5. Students answered not strongly agree (TSS) =6

So, the calculation of the total score or the frequency sought (F)

1. Strongly Agree (26 x 5) =130
2. Agree (39x4) =156
3. Neutral (13 x 3) =39
4. Disagree (6 x 2) =12
5. Not Strongly Agree (6 x 1) =6

While the highest score (strongly agree) Likerst is the highest weight multiplied by the number of
respondents, namely 5 x 90 = 450. For the agree score is the total weight for agreeing multiplied by the number
of respondents, namely 4 x 90 = 360. And for the lowest score (Not Strongly Agree) Likerst is the lowest
weight multiplied by the number of respondents, namely 1 x 90 = 90. So, for the assessment of respondents'
interpretations based on answers that agree on the feasibility of multimedia learning media based on scores
who answered strongly agree and agree are as follows:

1. Score Strongly Agree
P = (E) x 100 %
130

P = (—) x 100%

450
p = 28.89%
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2. Score Agree
P =(5) x100%
P =(22) x100%

P =4233%

So, to see the percentage of respondents’ interpretation assessment by connecting the values that
answered strongly agree and agree was 72.22%. Thus, seeing the percentage value above 50%, it can be
concluded that multimedia learning media is accepted and can be used by students of SMK Negeri 1
Banyuwangi.

4. CONCLUSION

This research activity has been carried out by differentiating it from previous studies in rotating the
image by 360 degrees and accompanied by information on each display so that it can display the image. After
the media was created, trials were carried out and socialization was carried out to students of SMK Negeri 1
Banyuwangi. To find out the responses from students about multimedia learning media, the questionnaire was
distributed, and the results were seen using the Likers scale method. The results of the collected questionnaire
data show the interpretation of the respondents by combining the value of 72.22%. With this research, it can
provide learning media for multimedia majors that can be accepted by students and reduce the risk of damage
to multimedia teaching aids.
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