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요  약

본 논문에서는 디지털 게임 기반 학습(DGBL) 방법을 사용하여 대학 신입생들이 학과의 강사들 정보와 지도 교과

목들에 대해 학습할 수 있는 대화형 강사 소개 게임을 구현한 결과를 제시한다. 이 게임은 강사의 이름, 사진, 지도 교

과목 등의 정보들을 퀴즈 게임 형식으로 제공하며, 개발 환경으로는 유니티(Unity)와 PHP를 사용하였다. 게임과 통

합 콘텐츠 관리 시스템(CMS, Content Management System) 그리고 데이터베이스 간의 통신은 REST API를 사용하

여 이루어지며, CMS는 게임의 내용을 관리하고 각 레벨에 대한 점수와 질문 수, 게임 사용자의 암호, 성능 임계값과 

같은 게임의 여러 파라미터들로 구성된다. 개발한 대화형 게임은 통합 CMS를 사용하고 있어 상황 변화에 따라 동적

으로 컨텐츠 업데이트가 가능하므로 학과의 변경의 대해 쉽게 적용할 수 있으며, 아울러 다양한 교육용 게임 개발에

도 활용할 수가 있다.

ABSTRACT

In this paper, we present the results of implementing an interactive lecturer introduction game that allows new students or 
freshmen to learn about their lecturer’s information using a Digital Game-based Learning (DGBL) methodology. This game 
provides information such as the lecturer’s name, photo, the courses that they teach in the form of a quiz game, with Unity 
and PHP used as the development environment. Communication between the game, Content Management System (CMS), and 
the database is by using the REST API, which enables the administrator to manage the content of the game such as score 
and number of questions for each level, user’s password, and performance threshold, as well as the lecturer’s information 
itself. Since the developed interactive game uses an integrated CMS, the content can be updated dynamically according to the 
situation, therefore, it can be easily applied to other departments, as well as other various educational games.
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Ⅰ. Introduction

Whether in university, high school, middle school, or 
even primary school, every new student must undergo an 
orientation. An orientation event is where students usually 
get to know their environments, such as the curriculum, 
infrastructure, educational systems, and lecturers. The 
introduction of lecturers is one of the essential things in 
orientation events. By knowing the lecturers, it will help 
students in their college or school life.

However, universities usually introduce their lecturers 
in an old-fashioned way, such as presentations, videos, 
or interviews, meaning that the introduction is only done 
at the event. Even if students can repeat the lecturers’ 
introduction video, there is no way to test their ability to 
recognizing or knowing the lecturers. The result is 
students are sometimes having difficulties recognizing 
and knowing their lecturers even after they graduate. The 
reason is that there is a lack of tools or media that helps 
students to recognize or knows the lecturers and to test 
them. The reason why students need to recognize or 
know the lecturers is because lecturers have a significant 
role in every academic activity that students will go 
through. For example, if students want to discuss the 
grade for the current semester, students have to discuss 
the grade with the corresponding lecturers, and it would 
be very difficult if the students do not know whose their 
lecturers are in the first place. Even Hult International 
Business School and Florida National University wrote 
an article stating the need to get to know student’s 
college professors and the importance of building a 
professional relationship with professors, respectively 
[1-2]. 

Implementing interactive game-based learning for 
introducing lecturers can be served as a tool to help 
students recognize or memorize their lecturers. The 
game will introduce the lecturers, test the students, and 
measure their performance. The game will be available 
for Android Operating System Smartphones, and the 
main feature is that the game’s content is configurable 
and updatable, meaning that it can be easily implemented 

anywhere that requires the introduction of a particular 
group of people because the game has integrated CMS 
that is accessible through a web application.

The remainder of this paper is organized as follows. 
Section II will discuss the related existing works and 
researches. Section III contains game design and 
software requirements for both the game and the CMS. 
Section IV talks about the game developing process. 
Lastly, Section V presents the conclusions.

Ⅱ. Related Works

In [3], traditional education should not be delivered 
consistently. Reformation and re-utilization of other 
approaches or methods are needed to fulfil students' 
learning process requirements. A serious game is a 
computer application, which combines the aspect of 
seriousness and teaching, as well as learning and 
communication [4]. According to [5], the increase of the 
level of study resulting in a loss of student’s motivation. 
Educational games are intended to increase effectiveness 
by applying the advantages of games and education, as 
well as treatment, management, training. et cetera. 
Utilizing Digital Game-based Learning (DBGL) as an 
educational tool will give students a boost of self-esteem, 
soft skills, critical thinking, and even mental health. 
Therefore, implementing a game-based learning approach 
correctly and in a student-centred way will become an 
effective tool to facilitate the learning procedure.

The method of DGBL consists of five stages. The 
analysis will cover requirement and problem analysis, 
determine students’ characteristics, statement of learning 
objective, game ideation, and definition of the game’s 
teaching environment. Instructional design and game 
design will talk about in the design stage. The 
development stage will discuss developing a lesson plan, 
teaching resources, and a game prototype. The quality 
assurance phase will check the game’s quality, game’s 
content, and conduct an improvement if necessary. The 
implementation and evaluation stage will launch and 
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evaluate, as well as perform a modification to the game 
if needed. This method will be suitable to create an 
interactive learning game [6].

User Interface (UI) and User Experience (UX) stated 
in [7] are two different things. UI is focusing on 
interfaces, and UX is focusing on interactions. An 
interface is a tool for a user to activate or to do 
something in the application. Interaction is more 
expansive than an interface. It describes two-way 
question answers or request-result dialogue between 
users and the application through a computing device. In 
other terms, interaction is giving a response based on the 
user request and giving the users agency in the mapping 
process with changes contingent according to their 
interests and needs. Furthermore, UX is highly related to 
the Human-Computer Interaction (HCI) concept that is 
implemented widely in our everyday lives. HCI is 
cognitive, problem-solving, navigation, and language 
processing, therefore, it is essential for developing 
software especially for educational games [8].

There has been a similar game for introducing 
lecturers implemented in the Informatics Department of 
Pasundan University called “Pengenalan Dosen IF 
UNPAS” made by Unpas Game Developer, which is 
available for Android only. The content in Section III 
and the result of this research will be based on this 
particular game. The main objective of the previous 
game is to save lecturers after being kidnapped by the 
aliens. The game has features such as login and 
registration, scoring system, et cetera. The previous 
game scenario is described in Table 1.

Table. 1 Previous Game Scenario

Game Scenario

Students can see the lecturer’s name and formal picture.

Students can choose the correct lecturer’s name from nine 
options according to the lecturer’s formal picture (ten times 
repetition).

Students can drag the correct formal photos from three options 
according to the lecturer’s informal pictures.

Students can drag the correct lecturer’s head to the correct 
lecturer’s Research Group.

 

However, there are significant differences in the game 
design discussed in this paper with the existed game. The 
game design discussed in this paper is dynamic because 
the game will have an integrated CMS. The game’s main 
content such as the lecturer’s information is interchangeable 
according to the situation. The game setting is also 
configurable such as, how much is the score on every 
level, how many rounds in every level, and player 
performance’s threshold. Also, the game has a randomized 
function in every question, thus the players would not 
get the same order of questions every time they restart it.

Knowledge management is required in software 
maintenance. The developer needs to know the existing 
software and do the software maintenance even though 
they did not build it. Many developers need to maintain 
software because of the lack of documentation or 
nobody understands the software. Maintenance happens 
because the software needs to adapt to the environment. 
An organization needs to follow trends and making 
continuous development on the software to fulfil the 
business activity requirements [9].

According to ISO900:2000—the International Standard 
for Software Maintenance—stated four software 
maintenance: corrective maintenance, adaptive maintenance, 
perfective maintenance, and preventive maintenance. 
Since this paper is based on the existing game mentioned 
above, the game's implementation will be adaptive 
maintenance, which modifies the software to keep the 
software usable in interchangeable environments.

Ⅲ. Game Design and Software Requirements

This section will discuss the chosen Bloom’s 
Taxonomy for determining the learning outcome, the 
description for both Game concept and Game Design 
components of the purposed system, as well as the game 
architecture.

3.1. Bloom's Taxonomy

This section describes Action Verbs taken from 
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Bloom's Taxonomy as a learning theory to furthermore 
defining learning outcomes. The action verbs for each 
game scenario are described in Table 2.

Table. 2 Bloom’s Taxonomy Action Verb

Game Scenario Action Verbs

Students will be shown all of the 
lecturer's features

Repeating, Realizing, 
Studying

Students answer lecturers name 
from a formal picture

Approximating, 
Differencing, Identifying

Students answer lecturers name 
from randomized lecturer’s 
feature

Approximating, 
Differencing, Identifying

Students answer the lecturer’s 
name from the lecturer’s visualized 
trademark and group research

Characterizing, 
Distinguishing, Estimating, 
Identifying

Students complete the lecturer’s 
features

Categorizing, Associating, 
Differencing, Identifying

3.2. Game Concept

This section contains the proposed description of each 
Game Concepts component for interactive lecturers 
introduction game based on Game Concept components 
mentioned in [10]. The description is depicted in Table 3.

Table. 3 Game Concept

Game Concept Description

Style The game’s style is an adventure (in macro 
strategy) and puzzle (in micro strategy).

Theme To become a hero for saving all the 
lecturers who get lost in the forest.

Setting Set in the wilderness and assisted by an 
explorer and a nomad as an NPC

Back Story
All the lecturers went camping in a forest. 
However, they could not find a way home 
and lost in the wilderness.

Plot
Players have to find clues that will lead to 
the lecturers. If the player finds all the clues, 
then the lecturers can be saved.

Character First-person view.

According to [10], style discussed genre or the 
combination of a genre of the game e.g., adventure, 
strategy, simulation, etc. In this case, the game’s genre 
will be an adventure at a macro-strategy level and a 
puzzle at a micro-strategy level. 

The theme discussed the philosophical idea of the 
game or to give the player a feeling of the game, e.g., to 
be a hero. In this case, the players will act as a hero to 
save all the lost lecturers and bring them home safely. 

Setting defined the background, time, environment or 
mood. For this case, because the lecturers a lost in the 
forest, the setting of the game is set in the wilderness 
(forest), therefore the mood is intense, and the player is 
helped by an NPC. 

Backstory discussed the story that supports the player, 
as well as the reason why players have to accomplish 
certain tasks. In this case, the backstory will tell the 
player that the lecturers went camping in a forest, and 
could not find a way home. 

The plot discussed the chain of events that will build 
the whole story. As previously stated in the backstory, 
because the lecturers are lost in the forest, therefore the 
players need to find clues that will lead to finding the 
lecturers. after the player manages to find the lecturers, 
they can be saved.

Character determined the player’s character e.g., 
first-person view or third-person view. In this case, the 
player will have a first-person view, because players are 
unable to see themselves in the game.

3.3. Game Design

This section contains the proposed description and 
explanation of each Game Design component for 
interactive lecturers introduction game based on Game 
Design components mentioned in [10].

The game’s PC is a non-avatar player responsible for 
answering all the questions correctly. Meanwhile, the 
game’s NPC will act as an ally. The item that existed in 
the game will be the player’s level score, total score, and 
performance. Meanwhile, the object will be the lecturer’s 
identity. The player’s game mechanic will be clicking a 
button, typing user input, dragging objects, and viewing 
the player’s score. 

There will be five levels in the game, but only on 
levels 2 to 5 that have a timer. Firstly, the player needs to 
re-type the lecturer’s name, matching the lecturer’s 
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picture with the correct lecturer’s name, matching the 
lecturer’s research group with the correct lecturer’s 
name, matching the lecturer’s trademarks with the 
correct lecturer’s name, and completing the missing 
lecturer’s identity.

For the game balance, the player will receive points at 
every level. In levels 2 to 5, the player will also receive 
punishment in the form of time reduction (5 seconds) for 
every mistake. In the end, all the scores from every level 
will be accumulated, and the player’s performance result 
is delivered based on the scores.

The game’s game space will be in the wilderness. As 
for the backstory, the lecturers went camping, and when 
they want to go back home, they got lost in the 
wilderness. Kevin—as an explorer and a Non-Player 
Character—heard the news and quickly looking for 
Abraham—who is also an NPC—to help him to search 
for the lost lecturers

As mentioned in section II, the game will have a CMS 
integrated. Therefore, there will be two software 
requirements, one for the CMS and one for the game 
itself. The CMS will have the capability to manage the 
main content of the game, which is operated by an 
Administrator.

Meanwhile, the game will have the capability to 
process the player’s input, scoring system, analyze the 
player’s performance, and storing them into the database. 
The software requirements for the game and CMS is 
described in Table 4.

Table. 4 Software Requirements

3.4. Game Architecture

This section describes the game architecture for 
interactive introducing lecturers game and depicted in a 
figure below.

Fig. 1 Game Architecture

In Fig. 1, the box with rounded corners contains 
functions that the game will manage. The property editor 
will manage every property shown on the game. 
Meanwhile, the object repository is a repository of all the 
objects shown in the game. Lastly, the database is a 
storage to keep other supported data such as player’s 
account, player analysis result, player’s score, et cetera.

The boxes on the right depict the features of the game. 
Admin editor, lecturers editor, courses editor, and group 
research editor can add, update or delete admin, lecturers 
information, courses, and group research, respectively.

The score processor and player performance analyzer 
can calculate the player’s score then analyze the result to 
determine the player’s performance, whether Very Bad, 
Bad, Good and Very Good.

Object browser will help the administrator to search 
for the existed object in the game. The player setting can 
add, update or delete players. It will also show the 
player’s playing history, including the score of each 

Content Management System Lecturers Introduction Game

Managing lecturer's 
information

Manage reward and 
punishment

Managing courses Displaying questions and answer 
choices correctly (randomized)

Managing research groups Processing player's answer

Managing players Processing player's score

Managing administrator (for 
superuser) Show player's performance

View player's history Update player's password

Update performance threshold Show player's information

Content Management System Lecturers Introduction Game

Update level score Send player's result

Update level question round Login validation

Displaying leaderboard
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game. This feature is used to deliver leaderboard data.
The scoring and levelling setting is to configure how 

much score the player gets on every level and configure 
how many questions or rounds on every level, respectively.

Ⅳ. Game Development

This section discusses the need for CMS along with 
the logical database scheme as well as the game 
construction with the communication scheme and 
game’s user interface.

4.1. CMS and Logical Database

To achieve a dynamic game, CMS is strictly required. 
The CMS is build using PHP programming language 
with the help of CodeIgniter and Bootstrap as the 
framework, MySQL as the database, and REST API so 
the CMS could communicate with the game.

By developing the CMS, the entire content of the 
game can be freely configured. The CMS reduced the 
game’s final memory size since it does not contain the 
game’s whole assets because most of them will be stored 
in the server via CMS.

There are several properties that CMS can configure, 
including players account, lecturers information, courses, 
research group, performance threshold, the number of 
rounds on each level, and the question score on each 
level, which will be resulting in a logical database 
scheme

The relations between every entity used in the game 
will be depicted in Fig. 2 below.

In Fig 2, it contains all the necessary entity for 
lecturers introduction. The department entity will 
contain the information of the department that exists in 
the corresponding institution, the history_score_player 
entity will contain player’s score history, the admin 
entity will contain administrator information for the 
CMS, the course entity will contain the course 
information for each department, lecturer entity will 
contain the lecturer’s information, research_group entity 

will contain the research group information that is 
available, the conf_level entity will contain how many 
questions for each level, conf_scoring will contain how 
many scores the player will get for each question in each 
level, the player entity will contain the information about 
the player, and perf_player entity will contain the 
threshold information of the player’s performance. In 
addition, due to the many-to-many relationship between 
lecturer and course entity, the courses_lecturers entity 
exists because it will contain the foreign key from both 
entities. 

The department entity is very crucial since it will 
differentiate not only the students, but also the lecturers, 
courses, administrator, and lecturer’s research group. 
Therefore, the admin, course, lecturer, research_group, 
conf_level, conf_scoring, player, perf_player, and history_ 
score_player entity, has many-to-one relations with the 
department entity.

The reason why the logical database is designed as 

Fig. 2 Logical Database
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such is to make the administrator can configure and 
update all the important information in the game, making 
the game suitable according to a different situation.

4.2. Game Construction

The game is built using C# programming language in 
Unity with Android Environment, meaning that it is 
developed for Android Operating System smartphones 
only. Unity is a well-known free application to create 2D 
and 3D games.

The game communicates through REST API to access 
all of the game's main assets, such as the lecturer's 
picture and player information from the database. The 
reason why REST API is chosen as the communication 
between the game and the CMS is to make the game still 
able to read and write data even though it was built in 
different programming languages. Even though several 
programming languages have a native capability to 
connect directly to the SQLServer, it is considerably 
complicated. Therefore, using REST API will make 
reading and writing data easier and less cumbersome. 
Also, REST API will give a JSON format that is far 
easier to understand. 

To play the game, the player requires an active 
internet connection. However, player scores will be 

processed inside the game before sending the result to 
the server, including processing performance results. 

The game's communication scheme is depicted in Fig. 
3 below.

4.3. Game User Interface

This section will show the game user interface 
depicted in Fig. 4 to Fig. 7 below.

Fig. 4 Login Interface

Fig. 4 shows the very first interface, which is a login 
screen. The player can type their student number as the 
username and the password, then click the login button. It 
will send the data to the server to validate the user 
account. If the account exists and the credentials are 
correct, the player will see the interface depicted in Fig. 5.

Fig. 5 Home Screen Interface

Fig. 5 shows the home screen of the game after the 
player successfully logged in. The player will see their 
name, their student number, and their department. The 
player can also change their password or log out by 
pressing the profile button on the screen’s top right 
corner. If the player is ready to play, they can click the Fig. 3 Communication Scheme
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start button. It will take the player to the first level 
depicted in Fig. 6.

Fig. 6 Lecturer's Introduction – Level 1

Fig. 6 shows the first level of the game, which is the 
lecturer’s introduction. The player will see the lecturer’s 
formal picture, name, courses, trademarks, trademark 
representation image, research group, research group 
logo, and vehicle police number. The player is asked to 
re-type the lecturer’s name in the input box at the bottom 
screen. Points will be given if the player re-types the 
lecturer’s name correctly. If the player does not re-type 
them correctly, there will be no punishment, but the 
game continues to the next lecturer, meaning the player 
would not receive a point.

The player has to answer the correct lecturer’s name 
based on their formal picture in level 2. Meanwhile, in 
level 3, the player will see the lecturer’s trademark, such 
as ‘Loves to eat chicken.’ The player then has to answer 
which lecturer loves to eat chicken. In level 4, the player 
will see the lecturer’s trademark representation image 
and the research group logo. The player needs to answer 
the corresponding lecturer’s name based on those clues. 
In the final level, the player has to complete the missing 
information of the lecturer. If the player answers it 
correctly, the player will be rewarded with points, and 
also, it means the player has successfully saved the 
lecturer. After the player finishes this level, the game will 
continue to the counting score scene depicted in Fig. 7.

Fig. 7 shows the counting scene and also the player’s 
performance announcement. If the player’s performance 
is Good or Very Good, it means that the player has 

successfully finished the game, and they will be given a 
choice to exit the game. However, if the player’s 
performance is Bad or Very Bad, the player has failed to 
finish the game, and the NPC will recommend the player 
to restart the game.

The players’ points and the number of questions at 
every level will depend on the configuration in the CMS 
by the administrator. In level 1, the player would not 
have a time limitation, but in levels 2-4, the player has 
only 60 seconds to finish the level. Meanwhile, in level 
5, the player has 120 seconds to finish the level.

If the player answers it correctly, the player will be 
rewarded points and the question will move on to the 
next one, but if the player does not answer it correctly, 
the player will be punished with a time reduction of 5 
seconds.

Ⅴ. Conclusion

There are many ways to implement an interactive 
game based on the DGBL methodology. However, the 
critical factor for implementing an interactive game is 
the analysis, design, and game architecture because it 
shapes the game. The game itself could be in the form of 
2D, 3D, or even use a different learning theory other 
than Bloom's Taxonomy.

This paper shows one way to implement an 
interactive game based on DGBL. Because it is based on 
a previous game, this game implementation also served 
as software maintenance that falls into the adaptive 

Fig. 7 Performance Result Interface
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category. Bloom's taxonomy is used as a learning theory 
to create the game’s learning outcome in every scenario. 
After determining the learning outcome, the next step is 
to determine the game concept and game design, which 
leads to making software requirements for both CMS 
and the game itself. The next step is to design game 
architecture, database diagram.

Consist of two main components: CMS and the game 
itself, will make the implemented game’s content—
including player data—updatable. PHP programming 
language is used to construct CMS, and C# programming 
language is used to construct the game itself through 
Unity Game Engine. REST API is chosen as a 
communication protocol between the CMS and the game 
itself.

With this implementation method, the lecturer’s 
introduction game is playable in every university, college, 
or even department.
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