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ABSTRACT

This study aims to develop an education media that can introduce, inform, and educate
people about the importance of maintaining the existence of endemic animals in the
study area. This study has four main stages. The first stage is problem analysis and data
gathering; The second stage is data and education materials analysis; The third stage is
game development using the Multimedia Development Life Cycle (MDLC) method; The
last stage is implementation and testing. Sala Ranger has three gameplays; Adventure,
side-scrolling, and drag and drop. This study combines the three gameplays to enhance
educational content for users. Based on the evaluation result, it was found that Sala
Ranger could introduce, inform, and increase public knowledge about endemic animal
conservation. Sala Rangers can also provide education so that people have insight about
the importance of endemic animals' existence in the study area. By providing insight
Keywords: and educate the people to protect endemic animals, it is hoped that the endemic animal
Game-based learning; endemic animals’  conservation program will be better than before. It's because endemic animal
conversation; education media; wildlife ~ conservation is not only the Natural Resources Conservation Center (BKSDA) duty but
knowledge also the people in the study area.

1. Introduction

Endemic animals are animals that inhabit a specific area. These animals have unique
characteristics that distinguish them from animals in other regions [1-3]. West Java is one of the
regions that has a variety of animals. Some of these animals have unique characteristics that can't be
found in other areas. According to the West Java Natural Resources Conservation Agency (BKSDA),
several endemic animals in this area have an endangered status. One crucial cause of the extinction
of endemic animals is the lack of people's knowledge of the importance of preserving endemic
animals [4-6]. Economic factors are also one of the causes of the decline in endemic animal
populations. It is having caused a lot of illegal hunting by people. In addition, people's lack of concern
for endemic animal life is another problem. Without realizing it, many people have unknowingly
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damaged the habitat of endemic animals. It is usually happening when preparing land for plantations,
agriculture, and residential areas [1, 6-8].

A preliminary study conducted by giving a questionnaire to eighty random people produced the
following data: (1) 60% of respondents did not know the status of endemic animal scarcity. Then, (2)
90% of respondents stated that they did not know the types of animals that must be protected. They
cannot distinguish between endemic and non-endemic animals. Researchers have tried to build
educational media so that people have knowledge about endemic animal conservation. Some
researchers-built information media that informs endemic animal species in Indonesia [2]. Some
researchers developed games as a medium for delivering information to the public. Other
researchers created educational games by providing game-based educational content [9].

This study proposes SALA RANGER. An educational game that aims to provide information to the
public about the importance of preserving endemic animals in the study area. We build android based
mobile games to maximize familiarity aspect. That's because most people in the study area use
Android smartphones. Sala Ranger has three gameplays that aim to enrich the game content. This
game is expected to be able to maximize the delivery of information, introduce and educate the
public about the importance of preserving endemic animals.

2. Research Framework and Method

This study has six main stages. The first stage is problem identification. This stage examines the
problems that exist in the community related to endemic animals and their conservation. The study
area is West Java province. This study uses a questionnaire to identify user problems. The target of
the questionnaire is the people in the study area. The second stage is data gathering. This stage
collects data from various sources related to information about endemic animals in the study area.
Information was obtained from the West Java Natural Resources Conservation Agency or BKSDA
West Java. The data collected is data on endemic animals, including their habitats and populations.
We also collect data related to the conservation of endemic animals. This study uses the data to
educate the public regarding endemic animal conservation.

The third stage is data analysis. This stage aims to process conservation materials. It is to make it
easier when providing information about endemic animals. This stage processes the data collected
in the previous stage. This study selects educational materials in detail so that the delivery of
educational materials can be maximized. The data analysis process consists of selecting, sorting and
correcting missing data. The fourth stage is game design. This stage designs game material such as
the storyboard and other game assets such as characters and backgrounds.

The fifth stage is game development. This stage uses the Multimedia Development Life Cycle
(MDLC) method. This study uses Construct 2 as a game engine and Game Character Hub as a medium
for creating game assets. This study uses several tools such as Adobe Photoshop, After Effects and
other tools to create game assets. The last stage is the testing and evaluation stage. This study uses
two testing methods; the first test is functional testing. This test is performed in a developer
environment. This test aims to ensure that all functions can run properly. The second testing method
is user acceptance testing. This test aims to determine the user's response to the game that was built.
Figure 1 describes the research framework.
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Fig. 1. Research framework
3. Results

The Motivation behind this study is several problems related to the lack of information and
education to the public about the importance of preserving endemic animals in West Java. Lack of
information and education causes a low level of public awareness in preserving wild animals,
especially endemic animals [10, 11]. This low level of awareness has led to rampant hunting and
wildlife trade in the community. Information and education provided by the government are only
limited to written media and slogans to save endangered animals. This causes the information and
education obtained by the public to be limited and not spread evenly.

This study proposes the "Sala Ranger", an action-adventure game. This Game applies mobile
technology as a medium to provide information and education about endemic animals in West Java.
Sala Ranger is built based on 2-dimensional (2D) graphics. The data collected is endemic animal data
and general knowledge about the rehabilitation of these animals. The data resources are data from
the Natural Resources Conservation Center (BKSDA) of West Java Province. Table 1 describes the
endemic animals' data in the study area.

Sala Ranger is an Action-Adventure genre game. Players will go on an adventure and take action
to save endemic animals by defeating hunters and wild animal traders. Sala Ranger has three types
of Game Play; Adventure, Side-Scrolling, and Drag and Drop. In Adventure gameplay, players will
search for a way to defeat hunters and animal traders. Side-Scrolling gameplay provides animal
rescue missions where players will fight hunters and save animals. Then Drag and Drop game plays
aim to educate players about animal rehabilitation. Sala Ranger has a gameplay that is supported
by several Game Characters. The Main Character is Sala Alexia. Then there’s several non-Player
Characters (NPC) to support the game story. The following Table 2 describes the character’s design
in the game Sala Ranger.
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Table 1

The endemic animals' data in the study area

No Name of Endemic  Binominal name Class ORDO Current State
animals population

1 Macan Tutul Panthera Pardus Mammal Carnivore Less than 500 Threatened with
extinction

2 Owa Jawa Hylobates Moloch Mammal Primate Less than 1000 Threatened with
extinction

3 Elang Jawa Nisaetus Bartelsi Aves Bird Less than 900 Threatened with
extinction

4 Kukang Jawa Nycticebus Javanicus Mammal Primate Less than 1000 Threatened with
extinction

5 Kucing Bakau Prionailurus Viverrinus ~ Mammal Carnivore Less than 1000 Threatened with
extinction

6 Surili Presbytis Comata Mammal primate Less than 1000 Threatened with
extinction

Table 2
The characters design in the game Sala Ranger

Name
Sala Alexia (Main Character)

Character

i
.
&
R

Budi Danadyaksa (NPC)

No
1

2

3 Rajata (NPC)
4

Srengkara Sato (NPC)

This study introduces endemic animals in the west java province. We design endemic animal
characters based on the unique characteristics of each animal. Table 3 shows the endemic animals
character design in the Sala Ranger game.
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Table 3

The endemic animals character design in the Sala Ranger game

No  Animal name Animal image Character design
1 Kukang Jawa (Nycticebus javanicus)

2 Owa Jawa (Hylobates moloch)

3 Surili (Presbytis comata)

4 Kucing Bakau (Prionailurus viverrinus)

5 Macan Tutul (Panthera pardus)

6 Elang Jawa (Nisaetus bartelsi)

This study uses Use case diagrams to describe what users can do on the system. There is one
Actor and six related use cases. Figure 2 describes the Use case diagram of the Sala Ranger game.
This study uses the Trigger Detection and Collision Detection methods to control the movement of
NPCs (Non-Player Characters). The player controls the main character using Joystick. Trigger
Detection is used when enemy NPCs are attacked by the main character. When the life bar is “0” the
system will call an action to change the NPC character animation to “Lose”. Then on the stage
selection interface, the next stage will be available to play. Collison Detection is used when the main
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character will interact with NPC characters, and the character shoots bullets at NPC characters who
act as enemies. This method is also used when the player removes bullets from the bodies of animals,
as well as animals that interact with their food.

Sala Ranger

Choosing Stage ASEEIEEey Playing Adventure Gameplay

Player

Doing Rehabilitation Simulation

Showing Endemic Animal Information

Fig. 2. The Sala Ranger Use case

This educational game was created using the Construct 2 game engine as a tool in making
games. Then uses Adobe Photoshop CS6, Adobe lllustrator, Game Character Hub as tools for making
game assets such as characters, backgrounds, and user interfaces. We use Intel XDK and PhoneGap
as APK Builder. Figure 3 describes the main interface of game Sala Ranger.

anger

Fig. 3. The main interface of game Sala R

Sala ranger target user is the people of West Java. They use "Bahasa" to interact with other
people. Therefore, the Sala Ranger game is a game that uses "Bahasa" as the main language. A
familiar main language is expected to maximize the educational materials delivery to the public. This
Game also use two-dimensional Animation to explain the game storyline. Figure 4 illustrates the story
game visualization using two-dimensional animations. To clarify the mission and the information
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conveyed, Sala Ranger uses an interactive dialogue method with NPCs. Figure 5 shows an example of
a dialogue interface between a Player and NPC.

x

Fig. 4. The story game visualization using two-dimensional Animations

ohhhh hai Sala, lama tidak
berjumpa, ada urusan apa
kamu kesini?

Fig. 5. Example of a dialogue interface between a Player and NPC

This study evaluates the system using several methods. The first method is functional testing. This
testing method aims to ensure all system functionality can run properly. This test is done by providing
input to the available functions. This test looks at the response given by the system without seeing
the process carried out by each functionality. Based on the results of functional testing, it is found
that the entire functional system can run well. The system also provides a response that follows the
interactions made by the user. The second test is performance testing. Performance testing aims to
find out device performance when running applications. This study uses three devices to test
performance. Table 4 describes the hardware specifications and performance test results.

Based on Table 4 this study draws several conclusions. (i) System performance is strongly
influenced by hardware specifications. The first device has better hardware specifications than the
other devices. It makes the performance of the number one device better than the performance of
other devices. (ii) The average frame rate per second is 45 frames per second. Based on the criteria
table on the official Game Bench website, the Sala Ranger game is in the Smooth Performance
criteria. That means the game has good performance and can display content smoothly. These results
are also supported by several theories in the multimedia field which state that to produce smooth
movement, the multimedia system requires a minimum of 10 frames per second (10 FPS) [12-17].
The next test is the User acceptance test. This study conducted a qualitative test using a
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guestionnaire to know the user's response to the system. We designed a questionnaire to find out
the user's view of the system. We divided the questionnaire into two sections base on research
Objective. Table 5 describes the statements and response choices in the questionnaire.

Table 4
The hardware specifications and performance test results
No Smartphone specifications RAM usage CPU usage GPU usage FPS (Frames per second)
1 Type Samsung C7 252 MB 8% 43% 49
Processor  Octa-Core 2.0 Ghz
Cortex-A53
Graphic Adreno 506
RAM 4GB
Battery Li-ion 3300 mAh
2 Type Xiaomi Redmi Note 4 293 MB 9% 37% 51
Processor  Octa-Core 2.0 Ghz
Cortex-A53
Graphic Adreno 506
RAM 4GB
Battery Li-Po 4100 mAh
3 Type Asus Zenfone 5 231MB 19% 44% 36

Processor  Dual-coew 1,6 Ghz,
Intel Atom Z2560
Graphic PowerVR SGZ544MP2

RAM 2GB
Battery Li-Po 2110 mAh
Average 257MB 12% 41 % 45
Table 5
The statements and response choices in the questionnaire
No Statement User response
1 S1 System provides information about what is endemic animals. Agree
Neutral
Disagree
S2  System provides explanation about endemic animals in West Java. Same as above
S3  System provides information about Habitat, Foods and Animal Active hour in Same as above
the wild.
S4  System Game play give enough Information about endemic animal Same as above
conservation.
2 S5  After playing the game Sala Ranger you understand the importance of Same as above
protecting endemic animals.
S6  After playing the Sala Ranger you understand the importance of endemic Same as above
animals’ habitat.
S7  After playing the Sala Ranger you have insight about the Importance of Same as above

preserving endemic animals.
S8 |l understand not to disturb endemic animals and let them thrive in their habitat. = Same as above

This study uses a Likert scale to assess the user's response to the statements made. We calculated
the answer interval from one to three based on the response from the user. Fifteen respondents
were involved in filling out the questionnaire. Table 6 explains the average value of the user's
response to the given statement. Table 6 describes the result interval for each statement in the
guestionnaire. This research converts the result interval into a graph to make it easier to process data
analysis. Figure 6 describes the conversion result of the questionnaire in a graph.
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Table 6
The average value of the user's response to the given statement
No  Statement Interval result
1 S1 System provides information about what is endemic animals 2.66

S2  System provides explanation about endemic animals in West Java 2.66

S3  System provides information about habitat, foods and animal active hour in the 2.73

wild
S4  System game play give enough Information about endemic animal conservation 2.73

2 S5 After playing the game Sala Ranger you understand the importance of protecting 2.84
endemic animals
S6  After playing the Sala Ranger you understand the importance of endemic animals” 3
habitat
S7  After playing the Sala Ranger you have insight about the Importance of preserving 3
endemic animals
S8 lunderstand not to disturb endemic animals and let them thrive in their habitat 3

Result Of Questioner

3.1

29
2.8
2.7
2.6
2.5
2.4

Interval Value

S1 52 S3 54 S5 S6 57 S8
Statement

Fig. 6. The conversion results of the questionnaire

Based on the questionnaire recapitulation result, we draw the following conclusions: first, the
overall response from the user shows a positive approval with the evaluation statement in the
instrument. There are no respondents who disagree with evaluation statements on the test
instrument. Second, statements number six to eight get a very positive response, all respondents
agree with the statement on the questionnaire. The Sala Ranger Game can provide knowledge about
endemic animals. In addition, this game can increase public awareness of endemic animals. These
results are in line with previous research which explains that educational games can enrich the
presentation of material to users so that users better understand the content contained in
educational media [4, 12, 18]. Based on the test results, it was also found that educational games are
the right media to educate the public. Games can also be used to convey information to increase
people's knowledge [19, 20]. This discovery also proves the theory conveyed by Edgar Dale. According
to him, humans remember 10% of what they read, 20 percent of what they hear and 30 percent of
what they see, humans will also remember 50 percent of learning if they have an active role in
learning process.

Finally, this study adds new information relating to improving teaching and learning process, as
shown in Tables 7 and 8. This study is important since the use of game in education has been well-
attracted researchers, shown by the increasing number of publications in Figure 7. Detailed
information for getting this data is explained elsewhere [21-24].
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Table 7

Previous studies on teaching and learning process

No Title References

1 A Proposed Integration Model of Project Based Learning and Simulation to Improve the [25]
Learning Quality

2 Exploring Self-Directed Learning Readiness among Undergraduates in ESL Classrooms [26]

3 Increase Students’ Understanding of Mathematics Learning Using the Technology-Based [27]
Learning

4 The ICT Implementation in the TVET Teaching and Learning Environment During the COVID- [28]
19 Pandemic

5 COVID-19: What are the Challenges of Online Learning? A Literature Review [29]

6 STEM Education in Malaysia: An Organisational Development Approach? [30]

7 Rabbani Education: Facing Realities and Readiness for the Challenges of Future Education [31]

8 Review of Design Thinking Approach in Learning lot Programming [32]

9 Comparison on the Student’s Performances During Physical and Online Learning in [33]
Financial Mathematics Course

10 Aplikasi Inovasi Q-Track Kit Dalam Proses Pengajaran dan Pembelajaran Bagi Modul [34]
Teoritikal: Innovative Application of Q-Track Kit in the Teaching and Learning Process for
Theoretical Modules

11 The Effectiveness of Academic Advising on Student Performance [35]

12 Graphical User Interface for Solving Non-Linear Equations for Undergraduate Students [36]

13 The Relationship between Selfie-Editing, Self-Esteem, and Social Appearance Anxiety [37]
Among University Students

14 Factors of Technologies-Reliant for ‘Pengajian Malaysia’Subject in Online Learning (OLL): A [38]
Conceptual Review

15 Improving Malay Traditional Joget Dance Technique Through Vygotsky Framework Among [39]
Female Secondary School Dancers in Ampang, Selangor: The Participatory Action Research

16 Perception of Biology Students to Flipped Classroom Approach in Biological Control and [40]
Environment Conservation

17 Exploring Science Teachers’ Perspectives on STEAM Learning [41]

18 The Use of Play Therapy Approaches in Identifying Children's Issues and Problems [42]

19 Issues in the Science and Engineering Education in Indonesia: How to Improve [43]
Competitiveness Through STEM Mastery

20 Evaluating the Technical Quality and Pedagogical Affordances of an English Language [44]
Learning (ELL) Website Using a Methodological Framework

Table 8

Previous studies on game and education

No Title References

1 The use of the Natuna Game about the Natural Wealth of the Natuna Marine on National [45]
Awareness of the Post-Millennial Generation

2 Examining the Effects of Online Games on The Academic Performance of Bped Students of [46]
Sultan Kudarat State University, Philippines

3 The Effect of the Team-Games-Tournament Method on Improving the Learning Ability of [47]
Student with Hearing Impairment in Multiplication Concepts

4 Basic Arithmetic Learning Through Math Online Games for Elementary School Students [48]
During the Pandemic

5 Ways to Develop Education for Obtaining General Physical Qualities of Young Wrestlers [49]
Through Action Games

6 Post-traumatic counselling through group games [50]

7 Game-Based Activity Method: A Case of Grade 5 Students [51]

8 Designing English Education Game Application for Early Childhood [52]

9 Application of Scrabble Game in Improving Learning of Simple Sentence Structure on the [53]
Student with Hearing Impairment

10 Effect Small Side Games (SSG) on Playing Skills In Handball Sports [54]
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Table 8. Continued
Previous studies on game and education

No Title References
11 Rehabilitation Program for Surgical Shoulder Joint Protrusion Among Team Games Players [55]
Injured
12 Basic Arithmetic Learning Through Math Online Games for Elementary School Students [56]
During the Pandemic
13 Pantas. io: Game-Based Learning to Cultivate Programming Skills for Primary School [57]
Students
14 Active Learning on Students' Interpersonal Skills Impact: An Online Theater Approach [58]
15 Gamification using Board Game Approach in Science Education-A Systematic Review [59]
16 Game-based Technology for Elderly with Memory Disorder: Criteria and Guideline of [60]
Mobile Psychotherapy Games.
17 Game Design for an Environmental-Themed 2D Adventure Mobile Game [61]
18 Searching for Animal Names Through Games [62]
19 Gamification Implementation in Health Service Website in 5.0 Society Era [63]
20 A Paradigm Shift from Optimal Play to Mental Comfort: A Perspective from the Game [64]
Refinement Theory
21 Development of an Educational Training Game for Ear Sensitivity of Intervals [65]
22 A Computational Bibliometric Analysis of Game Advertising using VOSviewer [66]
37,276 dOCU ment results Select year range to analyze: 1894 o 2024
Year | Documens+  Documents by year
3500
2024 2308
3000
2023 3229
2500
2022 279 “
2000
2021 2855 g
é 1500
2020 2661 1000
2019 67 500
2018 2179 0 — — - —
1894 1906 1918 1930 1942 1954 1966 1978 1990 2002 2014 2026
2007 2240 Year
2016 2054

Table. 7. Previous studies on game and education based on the Scopus database taken on September 2024
4. Conclusions

Based on the evaluation that has been done in this study, it is concluded that the Sala Ranger
Game can provide knowledge about wildlife. In addition, this game can increase public awareness of
endemic animals. Even so, this game still has some Limitations. Currently the game is still a single
player game. It is difficult for players to share knowledge about saving wildlife. In future research,
improvements are needed by converting games into multi-player games to maximize the knowledge
sharing process between communities. By sharing knowledge, it is hoped that public knowledge
about the importance of endemic animal conservation will be better.
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