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ABSTRACT

Informatic engineering is one of the majors that are in high
demand by prospective new students in Indonesia, but most of
the new students have not learned lessons about algorithms
and programming yet, so there are so many unsatisfactory
grades in algorithm and programming lessons. The
application of mobile game-based education algorithm is to
find out whether using the algorithm learning method applied
in mobile game-based can be useful or help to understand for
users who are just starting to learn algorithms and
programming. The target users to test the benefits gained
from this mobile-based game are high school students,
first-semester students majoring in informatic engineering or
all users interested in learning programming languages. The
algorithm learning material in the mobile game-based used in
this study learns about some essential functions of the
algorithm, namely the sequence function, looping function
and procedural function. For a proof-of-concept, we
implemented this mobile game-based education algorithm in
a game called "KeyBot", as a case study that we propose. The
game "KeyBot" has been tested by a number of users, from the
user survey, it was concluded that the method of making
mobile game-based education on the algorithm thinking is
going well enough.

Key words : Education games, basic algorithm, game-based,
programming, mobile.

1. INTRODUCTION

Since the implementation of the 2013 curriculum in
education in Indonesia, computer subjects or often referred to
as ICT (Information and Communication Technology)
subjects were removed from compulsory subjects, this has
caused most high schools to no longer include computer
learning (ICT) in the daily schedule the school [1]. Based on
our observations, although in most ICT subjects schools no
longer exist, however, at a higher level in University,
informatic engineering majors that are highly related to ICT
subjects, it is still in high demand by these high school
graduates.

Based on our observations, several Indonesian universities
indicate that most of the early level students in the Informatic
Engineering department have no basic knowledge of
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algorithms or never learned algorithms or programming
subjects because these new students had not gotten basic
programming when they were in high school yet, so the
students sometimes have a problems in the traditional
teaching process, and most of students who do not have basic
knowledge of the algorithm cannot graduate with a
satisfactory grade. That's the reason to make us think to create
a mobile game-based education on algorithm thinking that
can introduce ways of working or steps of programming with
methods that are more fun and easily accepted by most
students.

The reason why the application is applied to mobile devices
is because, there are so many mobile or smartphone users in
this era, including young people or students [2]. Based on
this, our hypothesis is that the application of applications on
mobile devices can reach more users and make it easier for
users to use this algorithmic educational game application.
Besides the reason why learning algorithm applications are
applied in a game-based form, it is because using games in
teaching can increase the productivity of students [3][4], And
besides that, the students can get benefit from different
teaching methods, because by building interactive and
engaging learning game models based on mobile, so that
interactive and engaging learning is expected to develop
soft-skills and behavioural competencies that affect
interpersonal interactions [5][6].

The application idea of this algorithm games is to make
sequential step games with the goal of achieving a target, but
in the step have limited inputs that can be applied, because of
that, sometimes it needs repetitive or procedural techniques to
apply to achieve the goals with limited input. Our initial
hypothesis by providing mobile game-based education
training on the algorithm thinking will be able to increase the
percentage understanding level to students who have never
learn the concept of programming or algorithms.

After applying the application to informatic engineering
students, we will take a survey from students who had
participated in training using a mobile game-based
application on the algorithm thinking and then we will
analyse the data obtained, whether the learning method of
mobile game-based education on the algorithm thinking is
useful or have positive impact for students who had tried this
application.

The application of new methods in teaching such as
game-based can help motivate students to continue try and try
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to complete the level of the learning game, compared to
traditional methods that make students more quickly bored
and reluctant in repeating the lessons taught. It can be
concluded that with the same learning material but with
different methods that can motivate students, the written
value, the value of a student can increase [7].

Through educational games, a person will be able to
experiment, discover, and get to know the learning material
that surrounds it easier, because the material resources
contribute to their training in physical, social and emotional
that can be felt directly, so cause of that, absorbing learning
material with educational games is more better [8][9]. With
the game education method, a person will learn through
discoveries, experiments made with all the objects that he
finds in his environment [10]. Through a game, a person will
also acquire skills in a natural way, and as in research
conducted by Soler, after three years everything a child has,
will have a direct connection to the game, and if it continues,
the user can give a better meaning to the world in which he
grows [11].

Most mobile game-based studies for student learning focus
on the benefits of teaching and learning in the school or
campus environment, some studies show, the use of games in
teaching and learning can have a positive effect on student
learning [12], although this does not happen to all case,
because the process of making and designing learning games
is essential as an attribute for the development of good
educational games [13].

A child sees the world as a game, and all his actions are

understood as part of the game that the child enjoys, in his
research Gasso, discusses the critical role that Froebel has in
relation to the child, regarding it as a spontaneous activity
that they need for their physical and cognitive development.
To implement that, he explained a series of materials, which
he called gifts, through which intellectual education of the
senses was trained, especially touch. He also uses all kinds of
materials that improve the quality of education, such as
objects and furniture used by children when farming [14]. For
Garcia, the game was like the practice of organized motoric
activity, regardless of whether it was regulated or
spontaneous. It can be said that the child is playing when he is
awake, stopping this activity only when he is sleeping. Ruiz
Garcia also commented on this issue, according to him, "With
interactive media such a game, a child can learn how to
control his body, explore the world around him, resolve his
emotional problems, become a social creature and have a
place in the community” (p. 102). Without playing, children
can not remain as a child [15].
Based on previous studies, we can conclude to utilize the stage
of development of a child by building learning and knowledge
through game methodology with an attractive and good game
design, so that it is hoped that through education the game
will be able to facilitate assimilation and also internalize
teaching..
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2. RESEARCH METHOD

The development educational algorithm applications use
Agile methodology, where the step of making this educational
game is divided into section, such as system requirements,
system design, implementation and verification. System
requirements is fulfilled by using questioner, which is
distributed to 50 respondents, where 90% respondents aged is
between 17 to 21 years, and 10% respondents aged is above
21, all respondent are student who just starting to go to
college or just start learn in college, that we think is suitable to
try games education algorithm that we had developed. The
questionnaire have 7 questions, and the most respondent are
male respondents, where there are 86% male respondents and
14% female respondents, and also we found smartphone types
on their mobile devices as much as 94% of Android
smartphones and 6% based on iPhones. Where respondents
who use their smartphone as entertainment to play games one
to three hours a day as much as 42%, and three to four hours a
day as much as 26% and more than five hours is 6%. And
from the questioner we get respondents preferred play game
genre action 26%, and 8% for puzzle genre, 16% for strategy
genre, 30% for Role playing games genre, 4% for simulation
genre, and 14% for other genre. From the questioner, and
from the questioner we can get too that many respondents did
not know the learning algorithm using the game method,
which is 54%. And from questioner answer, we also get the
player more love 3-Dimensional games depending
2-Dimensional games, where the respondents who choose
3-Dimensional as much as 72% and 2-Dimensional as much
as 28%. Based on the percentage obtained for each answer
option, it can be concluded that more respondents play games
for entertainment. In this Algorithm educational game, the
game will build with 3-dimensional concept, where users can
learn how to computer's working or algorithm in the form of a
puzzle or strategy game with a better view. This game can be
played on smartphone devices with the Android operating
system, and it is hoped that with this algorithmic educational
game, players can more easily understand the algorithm and
programming. We also compared pre-existing algorithmic
learning educational games and found several types of games
as written in Table 1.

Table 1: Pre-existing Algorithm Education Game

Learn Algorithm
Title Lightbot Coding With .
city
Roly
Graphic Type | 2D Isometric 2D 2D isometric
Platform Android, IOS | Web Android
Puzzle, Puzzle, Puzzle,
Genre Strategy, Strategy, strategy,
Education Education education
Age Rating > 9 years 7 — 10 years All years
Player Single player | Single player | Single player
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From the comparison of algorithmic educational games
shown in Table 1, found several deficiencies that will be
described below. In the game "Learn coding with roly" found
deficiencies wherein the game does not have a concept of
looping and procedural learning. In "Lightbot" games and
"Algorithm city" games are perfect for educational games, but
the game is built in 2-Dimensional form using isometric,
because of that, we want to try to create or add new features
and change the game concept from 2-Dimension to
3-Dimension, because of the survey results that we have done,
that 3-Dimensional games are more desirable than
2-Dimensional games, so we hoped with the construction of
3-Dimensional education game algorithms in terms of game
design, it will be able to attract more users [16].

In the research | had written before, making learning
algorithms using 2-Dimensional near isometric projection,
found weaknesses when making "depth™ on the tile of the
characters, in addition, it also found weakness, when making
sprites for the character or environment, we need to draw a lot
character and environment sprite to handle all 2-Dimensional
corner. [17], so from that problems, we changed form, from
2D into 3D as an update in making maps and characters, so
when we changed from 2D into 3D, the problem of "depth"
can be directly resolved, although other problems are found,
but with use of the 3-Dimensional method when create maps
and characters, can accelerate the process of making
applications, and in addition, we can get more attractive game
design and better view for user.

In the game that we made, called "Keybot", where the main
menu of the game can be seen in Figure 1, in this game, there
are several choices of levels and sublevels that have function
as dividers of learning difficulties, where the higher level and
higher sublevel, the more difficult learning levels, such as, for
iteration and procedural functions in algorithm learning there
are on level2 or level3 in this games. The level and sublevel
menu choices in this game can be seen in Figure 2 and Figure
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Figure 1: Main menu Keybot Games
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Figure 3: Sublevel menu Keybot Games

In the gameplay, the player will play a student named Hans
who is trapped in a room, where he must get out of the room.
But to get out through the door, the character must take a key
first before opening the door. To move the character to get the
key and exit the door, the player must input an appropriate
instruction with a limited input slot, so the character can
move correctly to get the key and exit through the door, in
Figure 4 and Figure 5 below shown several levels of gameplay
in the “Keybot” game. In the beginning level, instructions or
how to play are provided for the user, so new players can
understand the characters movement concept. Instructions or
how to play panel before the game starts can be seen in Figure
6 below. Instructions or how to play panel will show at every
level that has new conditions or new problems, such as new
input that must be learned, or problems that can only be
solved by looping and other problems.

-‘_"\h

L

Figure 4: Gameplay Level Sequence Move Keybot Games
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Hello there!

My name 1§ Hans, and i want to go to
exit the door. However, the door only
can be opened by the spacific key, so
i need to have the key before | reach
the door.

ae 1o across the room!

\
Figure 6: Instruction or tutorial in the beginning level

The sequence level, shown in Figure 4 is an example of a
level that requires thinking about how to choose the right
input step, so the character can get the key and open the lock.
At Figure 5 is an example of a level that requires a looping
process because if player using sequence steps, the player will
not be able to complete the current level, therefore the player
must use the correct input looping so that the level can be
completed.

The following is an evaluation of the game application
"Keybot", we do my best for consistency in designing game
applications "Keybot" starting from the GUI (Graphical User
Interface) where the transition from screen to screen must
look consistent and not many changes, so it does not make
users feel confused in the use of buttons and functions. And
for the interface design is design for young people, we design
like manga images with bright colours that make the game
design better. In gameplay, the user interface design for the
icon is also designed simple but easy to understand, so that
when players play, it will be easy to understand the steps that
must be input. At the design level, it is also divided into three
levels, where the first level is the learning of algorithms with
topic sequences and the second level is the discussion of
looping, while the third level is the discussion of procedural
and advanced looping, so our hope with order of levels is
arranged in such a way, will make it easy for players to
understand the steps of learning algorithms and
programming. In the gameplay section "Keybot" also
provided a pause menu or button, that menu functions for
players can take a break while the gameplay is running, and
when the pause button is pressed, the player can also choose to
continue the game or return to the main menu. Every player
completes a level, will show complete popup games, which
use as a sign that the level is successfully completed, then the

player can also continue to the next level or return to the main
menu or repeat to same level..

3. RESULT AND ANALYSIS

To find out the level of Effectiveness, a User Acceptance Test
(UAT) is give to all players who had tried the game "Keybot",
who is also an informatic engineering student, and the
following below is a list of questions along with the results of
the questionnaire from players, which can be seen on Table 2
below.

Table 2: Table Questioner using User Acceptance Test

Q Question Percentage

A B C D E

Q1 | The “Keybot” algorithm | 10% | 53% | 25% | 11% | 0%
learning game has an

attractive user interface.

Q2 38% | 49% | 10% | 1% 2%

By using the “Keybot”
algorithm  learning game
application, it helps you in
understanding the sequence
process of the programming

algorithm

Q3 | By using the “Keybot” | 24% | 44% | 22% | 7% | 3%

algorithm  learning game
application, helps me in
understanding the looping
process  (repetition) in
programming

Q4 | By using 22% | 59% | 13% | 5% | 2%

algorithm

the “Keybot”
learning game
application, helps me in
understanding procedural
processes in programming

Q5 | After using the Keybot | 19% | 39% | 30% | 13% | 0%

application, | became more
understanding the concept of
programming

From the survey results obtained from Table 2 where grade
A means strongly agree, grade B means Agree, grade C
means Neutral, grade D means Disagree and grade E means
strongly disagree, and with using the Slovin technique, with
an error margin of eight percent, then recapitulation can be
made to obtain the final results of the questionnaire
distributed to the players, as described in Table 3 below.

Table 3: User Acceptance Test Recapitulation

Q Score Total | Analysi | Percentag
5 4 3 2 1 s (Total | e (Analyis
/ Rpd) / Qn) * 100
Q| 45 | 18 |66 |20 | 0 | 319 3,63 73
1 8
Q | 165 | 17 |27 | 2 | 2 368 4,18 84
2 2
Q | 105 | 15 | 57 | 12 | 3 333 3,78 76
3 6
Q| 9 | 20|33 |8 |2 346 3,93 79
4 8
Q| 8 | 13 |78|22 |0 321 3,65 73
5 6
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From Table 3 recapitulation above, so to get the average
score is from calculate the total and divided by the number of
questions, the total number is 1687, and if divided by the
number of questions, in this case is five, so can get the average
is 76.68, which agrees that by using a mobile game -based
education on algorithm titled "Keybot" can help students to
more easily understand algorithms and programming. While
the general assessment results by Playstore user, dated
December 10, 2019 who have played the game "Keybot", this
game get an average star score of 4.1 from a total of 69 players
who gave the score.

play.google.com/store/apps/details?id=com.umn.keybot

l Categories v

REVIEWS @ Review Polic

ok k K
Figure 7. Keybot result rate from Playstore (source :
https://play.google.com/store/apps/details?id=com.umn.keybot)

At that rate, for players who gave five stars there were
eleven players, for four stars there were 50 players, while for
three stars there were eight players, and there were no players
who gave rates for two stars and one star. The results of the
rate on the playstore, can be seen in Figure 7 above.

4. CONCLUSION

Based on the results of user acceptance test that had been
carried out, found a score of 76.68 which agrees that an
algorithmic learning application called "Keybot" can help
players to be able to understand some programming material,
such as sequence, looping and procedural as well as helping
players who are at once Informatic engineering students to
understand the concept of programming. While the general
grade from the game players "Keybot" in the playstore, found
a rate of 4.1, which can be concluded, the game "Keybot" is
also acceptable to general players and gets a pretty good rate,
although there are still some bugs and some entries and
suggest from players, that might be able to apply to make this
game more better and can give more good impact for many
people.
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