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Abstract

Al has a variety of applications and is playing an increasingly important role in society.
In fact, the adoption rate of Al by companies is increasing, and the demand for knowledge
about Al is rising in society as a whole. There is a variety of knowledge about Al,
including definitions. However, memorizing definitions does not mean understanding
how Al generally works. Therefore, understanding specific types and mechanisms of Al,
such as neural networks and deep learning, is more useful for those using AI.  In addition,
the good and bad aspects of Al are part of the knowledge that must be known when using
Al The primary good aspect of Al is that it can automate tasks. For example, Al enables
automated driving of cars, automated responses to customer needs, etc. On the other hand,
Al has the potential to have a negative impact on people. Specifically, deep learning can
distort the public’s perception by using deep faking to replace a face in a video with
another person’s face, and generative Al can spread misinformation.

However, there are few opportunities for people other than some science students to
learn about Al, meaning they use Al without fully understanding its dangers and
usefulness. Without knowing more about Al, we may be more inclined to dislike it or be
overconfident than we should be. In fact, data show that people in their 50s, who may not
have had much exposure to Al, have a high level of distrust toward Al If they understand
how AI works, they can use it well and improve work efficiency. However, if they do not
know about Al, they will not be able to find a way to use it, which may lead to lost
opportunities. Therefore, it is desirable to acquire knowledge of Al as an education.

The purpose of this study is to develop a system to support the learning of Al literacy
for those who have not studied Al professionally in higher education institutions, etc.
Since Al literacy covers a wide range, this study defines the state of Al literacy as "the
state of being able to define typical Al methods and explain their characteristics”. Since
this study deals with three types of Al(rule-based Al, reinforcement learning, and
supervised learning), this system aims to help learners acquire the definitions and features
of these three types of Al. These three types of Al were selected as the study subjects for
this research because they are widely used and their mechanisms are relatively easy to
understand.

One of the most important things to remember when learning Al literacy is to prevent
students from losing their motivation to learn due to various factors. One of the major
reasons for students’ low motivation to learn is the difficulty of the material, so a system
that is easy to understand visually should be developed to remove the difficulty. In
addition, a system that allows students to continue learning in an active and motivated
manner is desired. One approach that satisfies these requirements is a game-based system.
In addition to motivating learners to learn, game-based learning is expected to promote
better understanding because learners can intuitively recognize the actions of the Al

This study is unique in that we consider Al literacy as a learning object and the
advantages of game-based learning and develop a system that enables learners to learn Al
literacy by creating a game Al. In particular, by using a game as an object to represent Al
behavior, we aim to provide learners with a visual understanding of Al and to maintain
and improve their motivation for learning. The system supports learning by developing a
graphical user interface that enables even a person without knowledge of Al to create Al
easily.

The system developed in this study consists of four systems: a system for learning rule-



based Al, a system for learning reinforcement learning, a system for learning supervised
learning, and a system for comparing Als. The Al comparison system allows learners to
compare Als created by each system.

In the system evaluation experiment, we evaluated the degree to which subjects’
knowledge and understanding of Al improved when they used a system in which they
could learn various types of Al. In addition, we evaluated the improvement of the subjects
knowledge and understanding of Al by using the Al comparison system after using the
Al learning system. The results of the experiment showed that there was a significant
difference between the pre-test and intermediate/post-test groups at the 5% significance
level in the written test to measure the level of understanding of Al, but no significant
difference between the groups in the fill-in-the-blank test to measure the level of
knowledge of Al. Therefore, using this system allows users to understand how Al works
but does not sufficiently allow them to learn the definition of Al

In the evaluation experiment, a questionnaire asking subjects about their willingness
to learn was created to investigate their impressions of game-based learning. According
to the results of the pre-survey, 7 out of 10 participants had a positive impression of the
game-based learning, while the remaining 3 participants had a negative impression. In the
post-questionnaire after using the system, 9 out of 10 participants had a positive
impression of game-based learning. Five participants improved their motivation to learn
by using the game, and no participants decreased their motivation to learn. The results
showed that the game system was generally successful in maintaining and improving the
learners' motivation to learn, which was the purpose of working on the game system.

Furthermore, although there was no significant difference in the improvement of
subjects' knowledge and understanding of Als as a result of using the comparison system,
7 out of 10 participants improved their ability to explain the differences between Als,
suggesting that the use of comparison is valuable in making subjects aware of the
differences between Als.

One of the problems with the current system is that the definition of Al is not directly
presented, so there are people who can read the definition of Al from the learning
environment and people who cannot. This problem could be solved by incorporating some
classroom elements into the game and introducing a system in which the game progresses
while explaining Al.
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Layer (t;pe) e Output Sh;pe B Param # Connected t;ii

input_1 (InputLayer) [(None, 13, 13, 1)] [

conv2d (Conv2D) (None, 12, 12, 32) ['input_1[@][0]"
max_pooling2d (MaxPooling2D) (None, 6, 6, 32)

input_2 (InputLayer) [(None, 5, 4)]

conv2d_1 (Conv2D) (None, 5, 5, 64) [ 'max_pooling2d[e@][e]’
1stm (LSTM) (None, 5, 32) ['input_2[@][0]"]
max_pooling2d_1 (MaxPooling2D) (None, 2, 2, 64) ['conv2d_1[@][e]"

dropout (Dropout) (None, 5, 32) ‘1stm[@][0]"]

flatten (Flatten) (None, 256) ‘max_pooling2d_1[0][0]"]
1stm_1 (LSTM) (None, 64) ‘dropout[@][@]"

tf.concat (TFOpLambda) (None, 320) ‘flatten[o][0]",
‘1stm_1[0][0]"]

dense (Dense) (None, 256) ‘tf.concat[@][0]"]

batch_normalization (BatchNorm (None, 256) ‘dense[0][0]"']
alization)

dropout_1 (Dropout) (None, 256) ‘batch_normalization[@][@]"]
dense_1 (Dense) (None, 128) ‘dropout_1[0][0]"

batch_normalization_1 (BatchNo (None, 128) ‘dense_1[@][0]"]
rmalization)

dropout_2 (Dropout) (None, 128) ‘batch_normalization_1[0][0]"]
dense_2 (Dense) (None, 64) ‘dropout_2[@][0]’

batch_normalization_2 (BatchNo (None, 64) ['dense_2[0@][0]"]
rmalization)

dropout_3 (Dropout) (None, 64) ['batch_normalization_2[@][0]']
dense_3 (Dense) (None, 128) ['dropout_3[@][0]"

batch_normalization_3 (BatchNo (None, 128) ["dense_3[0][@] "]
rmalization)

dropout_4 (Dropout) (None, 128) ["batch_normalization_3[@][@]’

dense_4 (Dense) (None, 4) [ *dropout_4[@][0]"

Total params: 172,452
Trainable params: 171,300
Non-trainable params: 1,152
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