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ABSTRACT: The level of value and ethical crisis that occurs in children still tend to be found in society. It could be influenced by
parenting patterns and observed based on daily interactions (talk and behave). Improving children’s understanding can be done
through a game because it is considered to be an effective way and able to provide entertainment for children. This research uses
the modern method from the Fisher-Yates Shuffle algorithm for randomizing quiz questions because it has linear time complexity
and constant space complexity. Based on the results of testing using a questionnaire to 38 respondents, the score of player
satisfaction using the GUESS-18 calculation method is 82.08% which is a value with the predicate ‘Good’. For the comparison of
quiz scores on the pretest and post-test questions given, there were 86.84% of players managed to experience an increase in
ethical development after completing learning through the game My Little Adventurer.
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I. INTRODUCTION

Childhood is the first learning tool in a child's formation and personal development that does not escape the attention of parents.
Every parent has a role in accompanying the growth of the child’s character through daily examples. The first learning for each
child is obtained through action and guidance on ethical values given by parents so that it becomes the basis for someone to
socialize in the community [1], [2]. The study explained that character education still has many shortcomings. Besides, the
strengthening character education program is implemented in schools that have not yet achieved its goals [3]. Factors that can
cause an ethical crisis are often found in the case of broken-home families, where no parental example can be shown [4]. On the
other hand, children will record attitudes and behaviors that tend to be rude. This is because children can accept the values that
parents apply through the way parents talk, behave in daily life, and interact with others or family, as well as living conditions and
the surrounding environment [5], [6]. Based on the results of interviews with resource persons who are clinical psychologists for
children and adolescents, it is stated that currently, there are still many children who do not understand ethics. The factors that
influence this can come from parenting patterns that tend to give everything the child wants or wants. Lack of interaction with
children, besides technological developments, is also one of the influences because a lot of information is received. Still, only a
little can be filtered to allow children to accept bad things.

This study focuses on children's cognitive development in the concrete operational stage, which can be observed between seven
and eleven years old [7]. The choice of research at the concrete operational stage is because the child already has logical thinking,
and they can understand real or concrete problems that are displayed through real events that can be experienced in everyday
life [8], [9]. At this stage, the child can think systematically so that able to determine the next step to complete the game. Playing
is one of the activities that are important for children because they can encourage children to express what they feel and make a
child able to get fun and joy as well as learn both in their physical, intellectual, social, moral, and emotional development that can
be obtained through a series of activities carried out [10], [11]. Therefore, games are considered to be an effective way of learning
to provide information on an aspect so that children will learn more by doing it as a form of entertainment [12]. Through the
game, players’ feelings can be influenced through interesting displays, animations, and stories [13], [14].

The implementation used in-game uses the Fis her-Yates Shuffle Algorithm which is used to generate random permutations from
afinite set [15]. The set is a collection of quiz questions related to the learning material delivered through the given game scenario.
This algorithm was chosen because it is suitable for use in randomized numbers. The Fisher-Yates Shuffle version of the modern
method algorithm is considered the most optimal algorithm [16]. This can be noticed through its space and time complexity, where
all executions for generating, swap, and decrement are performed in the same or constant space and are repeated n times,
resulting in the same time complexity as O(n) and the same space complexity as O(1) [17]. To identify the child’s understanding in
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capturing the learning delivered, parents can observe it through every quiz answer that the child has done. The design of the game
that was built and the types of quiz questions given have been adjusted according to the results of personal interviews with clinical
psychologists for children and adolescents so that the game that was built has been adapted and is suitable to be played for
children aged seven to eleven years. The results of player or child satisfaction will be measured using GUESS-18 which consists of
18 questions and nine constructs [18]. The game development was carried out to achieve the development of children’s ethics
using the Fisher-Yates Shuffle algorithm. Furthermore, an evaluation was carried out to determine the level of child satisfaction
after playing the game using the Game User Satisfaction Scales (GUESS) method. In addition, it aims to increase children’s
understanding of ethics through educational games

Il. LITERATURE STUDY

A. Ethics and Cognitive Development

According to the Big Indonesian Dictionary, ethics is a system of values or moral norms that serve as guidelines for a person or
group to behave and act so that it can be interpreted as the science of good and bad that is accepted in society. In Greek, ethics
comes from the word ethos, which means custom [19]. There are two ethics divisions, descriptive and normative ethics [20].

2

Cognitive can be interpreted as “cognition,” which means a process of understanding everything that is obtained from the
environment [7], [21]. In its development, the term cognitive became part of human psychology related to the level of
understanding, consideration, and execution of information and problems centered on conation (will) and affection (feeling) [8],
[10]. Cognitive development has a high relationship with intellectual development or brain function by being a determinant in
improving the ability to think [9]. Without the cognitive aspect, a child will have difficulty understanding and carrying out the
proper execution of information obtained through learning provided by the family and community environment [4], [10]. One of
the figures who formulated the theory of cognitive development is Jean Piaget. Piaget conducted research on the stages of change
in age from infancy, childhood, to adulthood which makes differences in the ability of individuals to learn through their mindset
and reasoning. In addition, cognitive development can be formed because of the interaction between the individual and the
environment so that it will indirectly shape the child’s personality from attitudes and behavior through the thinking process that
occurs [22], [23]. There are stages of cognitive development which are divided into four stages, namely the sensorimotor stage
(0-2 years), the preoperational stage (2-7 years), the concrete operational stage (7-11 years), and the formal operational stage (12
years and over) [24].

B. Fisher yates shuffle algorithm
The Fisher-Yates Shuffle algorithm is named after Ronald Fisher and Frank Yates. In addition, this algorithm is known as Knuth
Shuffle, which comes from the name of Donald Knuth, an algorithm to obtain random new sequence results from a finite set.
Fisher-Yates is considered the most optimal and widely used among other randomization algorithms [15]. The Fisher-Yates
algorithm consists of two methods, original methods and modern methods. This study used the modern method, which is an
appropriate method for use on a computerized system because it has good results more optimal. It can be noted that the execution
used to generate random numbers, exchange, and subtraction entirely runs on space or the same place, and then do a loop or
repeated n times. Therefore, it can be concluded that the Fisher-Yates Shuffle algorithm has complexity linear time or time
complexity O(n) and space complexity which is more efficient because it does not require extra space and all steps are performed
in the same place or array so that obtaining space complexity is constant O(1) [17]. The following step is a randomization step
performed on the Fisher-Yates Shuffle algorithm with the modern method.
1. Prepares a array containing the numbers 1 through N.
2. Choose a random number K between one and the number that has not been selected.
3. Starting from the bottom to swap between the selected number and the last number in the array, and the selected number
is inserted into a temp array to be stored.
Repeat the second and third steps until all numbers have been eliminated.
5. The order of the randomization results is in array temp.

lll. METHODOLOGY

The research methodology for” Design and Development of Game for Children’s Ethical Development using the Fisher-Yates
Shuffle Algorithm” use the Waterfall research method with the following steps. The first step is requirement gathering and
analysis. In this step, the literature studied included understanding the theory of cognitive development, the Fisher-Yates shuffle
algorithm, Likert scale calculations, and the GUESS method, a discussion of the elements contained in game, and others.
Furthermore, collecting information related to research topics regarding the role of the game for children as the basis for the
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development of the game My Little Adventurer through a personal interview process conducted with a clinical psychologist of
children and adolescents named Mrs. Natalia M.Psi through the application Halodoc, she stated that ethical problems in children
are currently being taken seriously. The lack of children recognizing ethics can be caused by several things, such as parents’
busyness with their work and inappropriate parenting patterns that can be noticed through parents' tendency to always obey
their children’s wishes. In addition, technological advances also impact because large amounts of information can enter freely and
are not thoroughly filtered for children. The second step is design, where at this stage, an analysis is carried out regarding the
required information, such as game elements consisting of formal and dramatic elements. Next, the creation of a flowchart, and
interface design, to the creation of each asset used in-game.

The third step is implementation, where after designing the game, the game is made using Unity Game Engine 2D and C# language
on the platform Android. At this stage, the Fisher-Yates Shuffle algorithm will be implemented in part of the game. The forth step
is integration and testing, where at this stage, testing is carried out on every function contained in the game that has been made
to find out if the overall design is appropriate and running well. The fifth step is verification, where in te verification stage is divided
into two measures. Firstly, evaluating using the GUESS-18 method. Secondly, the pretest and post-test stages. Evaluation using
the GUESS-18 method is a calculation based on the results of the questionnaire that has been obtained and then conclusions are
drawn to determine the level of player satisfaction, while in the evaluation stages pretest and post-test are used to compare
against the results of quizzes conducted on players before and after players complete the given learning topics. This is used to see
players' level of understanding and development toward ethical learning. The last step is operation and maintenance, where at
this stage, the game has been completed and maintenance is carried out to provide fixes for errors that were not found before.
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Fig 1. Flowchart Quiz

Figure 1 shows a quiz module for pretest and post-test quiz workflows. First, the quiz start page will be displayed. When the player
does not select the start option, then nothing happens. Otherwise, the Fisher-Yates Shuffle module will be executed if the player
selects the start option. Next, the questions will be displayed and a check is made on the answers chosen by the players. Then, it
will continue to display the next question and check the number of questions, if the number of questions has not been exhausted,
then the questions will continue to be displayed. However, if the question is finished, it will show that the stars have been collected
and update the number of stars added by one.
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Fig 2. Flowchart Fisher-Yates Shuffle Algorithm

The Fisher-Yates Shuffle algorithm can be seen in Figure 2, where in this algorithm will implement in quiz questions to obtain
random array results. First, there will be an array declaration containing the number of questions from 1 to N. Then, a random
number K is selected from a range from 1 to N and an exchange is made between position K and the last number in the range 1 to
N to be placed in the temp array. After that, the value of N is subtracted. If the value of N is greater than zero, it will be repeated
starting from determining the random number K. On the other hand, if the value of N is not greater than zero, then the loop is
stopped, and the workflow starts from zero. Fisher-Yates Shuffle algorithm has been completed.

IV. RESULT

The game is designed and developed using the Unity Game Engine on the Android platform. 2D assets are prepared using Clip
Studio Paint. The algorithm used Fisher-Yates Shuffle as a random permutation generator to display the quiz questions in the
game. Figure 3 is the interface of the Main Menu. In this section, players can choose several options the game provides, including
starting the game through New Game or Load Game, Credit, How to play, and Quit Game options.

New Game

Load Game,

Fig 3. Result of the Implementation of the Main Menu Interface
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Figure 4 is the interface where players can start the game by selecting the story option or seeing items that can be exchanged
through the shop option. In addition, there is a quiz (post-test) option for players to start answering the quiz questions provided.

Fig 4. Result of the Implementation of Homepage Interface

Figure 5 is the interface when the player presses the quiz button on the homepage or when the player does the pretest question
given at the beginning of the game. In this section, each question has four multiple-choice answers from A to D. Each time the
player chooses an answer, and the next question will continue to be displayed until the question runs out.

Fig 5. Result of the Implementation for Quiz Interface

The entire game process is carried out by the players, while parents or guardians carry out the evaluation process for filling out
the questionnaire to represent the players (children) in providing a benchmark for player satisfaction during playing through the
Google Form that has been provided. This is done to avoid the difficulty of players in understanding the questions given. Table 1
is the evaluation result using the GUESS-18 method, which can be seen in the average calculation result of each construct.

Table 1. Average Calculation Result of Each construct

Construct Score (%) ‘ Conclusion
Usability or Playability 83.6 Good
Narratives 81.9 Good
Play Engrossment 75.7 Good
Enjoyment 83.75 Good
Creative Freedom 81.3 Good
Audio Aesthetics 82.1 Good
Personal Gratification 80.95 Good
Visual Aesthetics 87.35 Very Good
Overall Score 82.08 Good

Based on the conclusion of the presentations, the average calculation obtained is based on each construct as an assessment of
player satisfaction. In the overall results obtained, the percentage value of 82.08 is the conclusion of obtaining player satisfaction
which can be defined as having a good predicate. For the results of the pretest post-test was used to measure the development
of knowledge player behavior, where the intended behavior is politeness to others in terms of words, such as saying "thank you",
saying "please", and saying "sorry" as well as through helping or ask permission from others. From the results of the pretest and
post-test, it was found that there were 33 children out of 38 children that have increase result in ethical development after
completing the ethical learning game My Little Adventure. From the result, that can be concluded, there were 86.84% of players
who has increase result in ethical development.
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V. CONCLUSIONS

The educational game My Little Adventurer has been successfully designed and built using the Fisher-Yates Shuffle algorithm to
randomize the questions in the quiz section. Based on the results of testing using a questionnaire to 38 respondents, the player’s
satisfaction with the game My Little Adventurer is 82.08% which is a value with the predicate ‘Good’ where the Visual Aesthetics
aspect gets the highest score of 87.35% with 'Very Good’ predicate, while the Play Engrossment aspect received the lowest score
of 75.7% with ‘Good’ predicate. Additionally, based on the results of the evaluation of the comparison between the quiz scores
on the pretest and post-test questions given, there were 86.84% of players, or equivalent to 33 players out of a total of 38 players,
managed to experience an increase in ethical development after completing learning through the game My Little Adventurer
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