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Abstract: This paper focuses on how to Al Thinking, Al literacy, and Al literature. Currently, technology of the biggest
impact on everywhere is Al and its related topics including ChatGPT. Al and ChatGPT is giving an influence on many
areas, job pattern, workface, and so on. This paper describes on how much importance to educate Al, Al literacy, and Al
literature because the nature of working and the range of activities by Al have been changing.

As Al Thinking is that relevant to users of Al systems such as, choosing inputs, working with outputs, Al developers
(design and implementation of Al technologies), Al related managers (determining the platforms and organizational
practices Al for use), policymakers (government and organization), and data (data for the use of Al), it is quite important
for students and higher education, professionals and the public people.

Because Al Thinking has a multi-purpose meaning about various aspects of Al user and it has a wide range of the
management, the production, the training, and use of Al systems, it is absolutely needed to educate systematically to
understand and learn with literature (this paper call as Al literature). Without introducing literature, the education of Al
Thinking and Al literacy cannot implement. Through education, AI Thinking should provide guidance training as well
as self-learning in professional, and structure and guidance for interdisciplinary Al teams (management and collaboration,
evaluation) for industrial practice. Al Thinking should be recognized as an element of Al literacy, at least for practice-
based education and professional experts. It is also important to distinguish, learn, and educate Al Thinking focused on
Al practice, methodological, and context from more general-purpose Al literacy and more extended Al literature.

Keywords: Al and ChatGPT, Al Education, Al Thinking, Al literacy, Al Literature.
L INTRODUCTION

Al application is wider and covers all domains even education system as well as technologies such as manufacturing,
beauty, smart farm [20], fashion and manufacturing design, medical and public health policy, and so on. As current
developing speed of Al and LLM and applications impact on many jobs and industrials [4], Al Thinking and Al literacy
over application and Al is important to inform and educate literature and public people as well as even professionals and
commercial designers of Al [2, 3]. Currently, Al impact on workforce, employment, and job replacement by Al [34-36]
such as replacement by Al, creation by Al, and change of workspace by Al. All of these have to prepare and modify,
again. The jobs of the traditional low-cost repeat work and industries can be significant displacement. That is, voice
actress (or actor), investment analyzer (trader), secretary of office and reception of hotel, news getting and writer, data
analysis, S/W engineer (coding), lawyer, graphic and fashion designer, beauty adviser, drivers, guiders, tele marketing,
promotion, and so on are will be changing more and more [5].

The education area cannot avoid this impact. It is more serious because of non-professional in students. Commercial Al
support study and analysis about students' personal characteristic and motivation through chatbots or other Al tools. Al
also help design idea and creativity of students as well as experts.

Regardless human agreed or not, Al and its related technology is changing economic driving forces and job pattern [5,
26].

Currently, the impact of the ChatGPT on how to use it, how to have an application it, where to use it, after released Chat
GPT in March 2023 (test version, Dec. 2022) is increasing more and more. Some reports (Brad D. Lund, 2023) mention
the value of ChatGPT that its impact is over the impact of the steam engine of the 1700s of 2nd industrial revolution.

Of course, some experts, teacher or negative professor, and NGO have a negative thought about new technologies of

ChatGPT. However, we cannot deny its creativity as well as Al and ChatGPT have productivity, ideas such as writing,
drawing, analysis, music, and so on. It means Al jobs and productivity will be affected.
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Historically, many technologies, such as fuzzy [6, 27], PSO [7, 28], and artificial immune network [8, 30] have been
leading Al related technologies as optimization and inference function for classical Al [29, 30, 34]. They have been
influencing research patterns and jobs. Now, we have the new revolution by Al and ChatGPT. It means the economic
growth and the jobs patterns will be leading and improving through the combination of D.N.A (Data + Network +
Artificial Intelligence) [9].

Herein, we must seriously have an idea what impact and how much on the economy and jobs in the future by ChatGPT
and Al (or Al related technologies).

After opening ChatGPT from and Dec. 2022 (Chat3.5) and Mach 2023 (Chat4.0), several issues and worries about
education, and social situations have been increasing. However, scientists and engineers have been developing an idea
on how will create the positive application of ChatGPT.

Basically, ChatGPT has an ability with human-like writing and additionally Google released Bard trained DALL-E2
model, which can generate images on demand by huge amounts of data. MS also OpenAl developed another model
LaMDA (it has two stages for trains like pre-training and fine-tuning with 1.56 trillion word, 137 billion parameters) for
their completion against Google model (https://www.searchenginejournal.com/how-google-lamda-
works/442064/#close).

MS announced Bing Al powered OpenAl GPT-4 [10] and they can use it on real time service. Also, many ventures and
companies are trying to build new business by using these Chatbot technologies through conversation, communication,
helper, and applications. That is, economic growth paradigms are changing because of this powerful ChatGPT and related
Chatbot. The ChatGPT [11] is a big power engine for economic growth and job changing.

In case of workspace, the workforce is rapidly transforming by Al Even they do not have a basic and powerful
technology, application of Al has been developing continuously for target businesses, adaptation, competitiveness, and
efficient, and so on regardless their job patterns and opinions. We also have to explore how Al is affecting the workforce.
The automation by robot with AI (AI Robot) is transforming the workplace and impacting job roles across various
industries as well as high-tech manufacturing [12, 13, 14]. Thanks to the advanced technologies, many manual and
repetitive tasks already have been changed and they are leading economic pattern by efficiency and productivity.

Especially, human like AI robot will change dramatically workspace in different type. For example, manufacturing
workers have to acquire new skills to operate and maintain machines and robots that are taking over manual tasks and
the role of worker will be replaced by this human like robot. Additionally, AI application of high-tech manufacturing
processes and human like robot will require and creating new job roles like data analysts, Al programmers, machine
learning specialists, operation technology of human like robot. The workers of the future should absolutely be required
a mix of technical skills, creativity, and adaptability to leverage the power of automation and Al effectively.

As Al continues to transform the job and employment patterns, individuals need to study or educate to obtain
competitiveness in their works through contents such as data analytics, machine learning, and programming. Another
way to adapt is to learn how to work with Al tools and technologies and collaborating with Al systems to achieve better
results.

According to the report of the WEF (World Economic Forum) published in 2025, Al will have displaced 75 million jobs
globally, but will have created 133 million new jobs [15-19]. This means that there will job be displaced significantly in
everywhere. The requirement of the ethics and literacy about Al and ChatGPT will strongly be needed as Al Thinking.
The relation and education among Al Thinking, Al literacy, and literature will be needed to educate systematically.

The first aim of his paper aims is to provide question on how we have to educate Al Thinking and Al literacy. To do that,
this paper reviews impacting on job through analyzing and reviewing reports and papers. The second purpose is to design
how we should educate for Al Thinking and Al literacy. Al Thinking and Al literacy is not only technologies and Al
engineering domain but it should strongly include literature domain. The current situation of Al including ChatGPT is
extending all domains of human being’s life [20-15]. Therefore, the role of literature is increasing more and more, and
now it is limited to cover Al Thinking and Al literacy as alone only technology and engineering. How we have to
introduce into your education system for the young generation’s job [29-41]. It is very important to understand and decide
on how and what we have to teach and learn because of current confusion paradigm of Al.
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II. LITERATURE FOR AI THINKING

A. Philosophy (Minds, Thinking of Human)

It (mind) is one of the philosophical domains that thinks human’s thoughts. Absolutely, it is different from neuron of the
brain. But Laurent Dubreuil, professor of Romance [2] studies and comparative literature, says that “whatever your
position about physicalism (or not), a mind is more than a brain. Mental operations are extended meaning beyond the
nervous system (physical system) but also occur when we share language (physical tools).

Basically, neuroscientists seek physiological commonalities from the brain and characterize the principle of cognition.
However, there is situation to create new ideas (Dubreuil says). Readers can understand some requires more than a strictly
cognitive framework.

Stimulus

Body

Respmse —n

Emotion
‘evaluation

Fig. 1. Neuron. Fig. 2. Recognition track of cognitive and emotion in neuron.

Traditionally in Western Society, philosopher would say that the mind would be function of the mental domain. On the
other hand, physicist would say that philosophers that mental phenomena have a physiological or a neurophysiological
basis. We can say to develop Al like human: What? (Knowledge); How (Thought: Mind); Behavior (Reasoning of
Human being); By what (Tool: Speaking, S/W); How to show (Use: Generating, Displaying Technology)

B. Philosophy and Al

The study of human intelligence began with no formal expression [42]. Initiate the idea of mind as a machine and its
internal operations. How do humans think and act? The study of human reasoning and acting. Provides reasoning models
for Al. Humans and other animals can be considered as information processing machines.

C. Psychology (Social) and Al

What is human different from animal? It is that humans think and act? To do that, they have reasoning capability and act
[43]. Al follows this human model. The study for reasoning and acting of Al is required like human. The idea of humans
can be considered as information processing model by reasoning.

D. Definition for AI Thinking and Knowledge by Literature
To understand on how to study Al thinking by literature, we must define about Al related words.
* Common Sense: Opinions of ordinary people
* Learning: Knowledge acquired by instruction or study for consequence of intelligent problem solving.
» Experience: Relates to what we’ve done and to knowledge and experience leads to expertise (Experience = Expert)
* Intelligence: Capacity to acquire and apply knowledge; thinking and reasoning; ability to understand and use
language.
* Memory: Ability to store and retrieve relevant experience at will; part of intelligence
* Data: Unorganized and unprocessed facts; static; a set of discrete facts about events (Text, Number, Image, and etc.).
It is a set of discrete facts about events
* Information: Aggregation of data that makes decision making easier. It becomes knowledge with questions like “what
information should have for my final decision?”
* Heuristic: A rule of thumb accumulated by several years of experience. In mathematical optimization and computer
science, heuristic (from Greek gopiokm "I find, discover") is a technique designed for problem to solve more quickly
against the classic methods are too slow for finding an exact or approximate solution.
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* Knowledge: Understanding power gained through experience or study “know-how”. It is derived from information
based on data; It can lead to a competitive advantage in business and study or personal strength.

E. Components of knowledge Representation system

* Knowledge representation: It is the process of structuring and organizing information in a manner that enables
computers and systems to comprehend, reason, and make decisions [44]. That is, knowledge representation is the
process of encoding information (Coding of Information) by several ways. Therefore, literature can develop
knowledge representations and literature should help that an Al system can logically or others (Example, human
being’s thought, mind) comprehend and use knowledge representation as inference. Therefore, it has the role of
converting information and ideas from the real world into a form that computers can use, analyze, and make
conclusions. Basically, Al system imitate human cognitive functions including problem-solving, decision-making,
and language comprehension thanks to this representation [2, 7, 24]. Knowledge representation and reasoning are
used in Al to acquire knowledge for the smartest decision-making. It focuses on the behavior of an Al agent and make
sure that it more or less behaves like human. The core technology of Artificial Intelligence (Al) is to express
knowledge representation (KR). It (KR) is available to Al systems so they may learn, reason, and make decisions
based on knowledge. To do that, we have to understand the complexities of knowledge representation in Al. Its
represent ways is different depending on its different forms, the knowledge cycle, approaches, strategies, benefits,
drawbacks, practical applications, difficulties, and future directions. Here, it is important to study literature for KR of
Al. How to express? It processes for Thinking (Mind)-->Knowledge-->Language through S/W.

F. Real-World Applications of Knowledge Representation in Al

* Al's knowledge representation is used in a variety of fields and industries.

* Expert Systems: To simulate human competence and offer expert function of Al, knowledge representation
techniques should be introduced. It is commonly utilized in industries like engineering, finance, and medicine where
expertise in a certain topic is essential.

* Natural Language Processing: The Al systems should introduce knowledge representation to comprehend, decide,
and human language, which is a key component of NLP applications. Applications for NLP include sentiment analysis,
language translation, chatbots, and virtual assistants.

* Robotics and autonomous systems: Knowledge representation helps with perception, planning, & decision-making
in these systems. It enables robots to comprehend their surroundings, gain knowledge from their past, and efficiently
communicate with people.

* Recommender Systems: Recommender systems employ knowledge representation to model item features,
comprehend user preferences, and generate tailored recommendations. They are widely utilized in content
recommendation engines, music and video streaming platforms, and e-commerce.

G. What is the Good Knowledge Representation?
A good knowledge representation system should have these qualities:

* Representational Adequacy: It must be able to represent all types of knowledge so the Al understands them.;

* Inferential Adequacy: The system should be flexible, allowing it to adjust old knowledge to fit new information.;

* Inferential Efficiency: It should guide Al to make smart decisions quickly by pointing it in the right direction.;

* Acquisitional Efficiency: The system should easily learn new information, add it to its knowledge, and use it to work
better. Artificial intelligence's foundation is knowledge representation, KR enables Al systems to comprehend, reason,
and arrive at defensible decisions. Study face on all facets of knowledge representation in Al in this thorough guide;
from its definition to its types; methodologies; strategies; benefits; applications; difficulties; and future directions. The
potential of knowledge representation will be essential for creating intelligent systems that can solve difficult issues
and supplement human abilities as Al develops.

Literature has an important role to play to explain inference and questions for Al thinking. Designers can approach the
question of consciousness in very different ways. Dubreuil’s book, “The Intellective Space,[45]” focuses on the
distinction between thinking and thought. There is a process in our minds, he says, that bypasses cognitive structure,
which he calls “intellection.” His extensive research in experimental psychology, literature and philosophy led him to
conclude that “we say more than we think; we think more than we say.”

Structural Knowledge: Many scientists, humanities, and literature researcher have been interesting on how language can
express human’s meaning and mind. However, language have been becoming a topic for cognitive science during the
last 30 or so years as the importance of mind and as what you are thinking [46]. Currently, some are interesting as one of
the most exciting ways of understanding how the mind works, which can provide the mind and the world interact [47].
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“If you try and spell out in a scientific way what it is we’re doing, there are a lot of mysteries that pop up,” Starr says.
“To build up a whole separate world and imagine the relations between different possible events in those worlds is
computationally intensive. A lot of my work is looking at models developed in psychology and artificial intelligence and
engaging them with philosophical and humanist questions.”

As the linguistic ability of the race is undoubtedly for creating comprehensive and a level of cultural product, language
can therefore provide through fully understanding by collaborations across the humanities, the social, and natural
environment (sciences). Basically, processing of language is so much scientific, using methods such as neuroimaging,
eye-tracking, statistical learning experiments, psycholinguistic studies, and computational modeling. That is, the
humanities offer key insights into the mind as well as language and writing abilities.

H. Making an AI mind motivation by Literature

How to motivate for Al thinking through the literature? Fig. 3 shows the component for Al thinking in this paper. Goal
is what you are going to obtain through this Al thinking and formulation presents how to work by AI. Then you can
develop tool and Al related technologies that you are going to develop for your work. Of course, in this step you have to
include model, S/W, and computational methods. Fig. 4 illustrates relation between Al and knowledge to show
effectively know representation by data.

Because literary text is a so complex expression system but designers should express Al thinking by this literature. Of
course, it is difficult to develop tools in experiment or scientific logic to fully address. That is why designer should try to
implement in many reasoning and other ways.

Components for Al Thinking Al AND KNOWLEDGE

Goal » Achieve with Al use

Knowledge
representation

Formulation » Al task to perform

Tool &Tech. * Al computation

* Representativeness
* Informativeness

Reasoning/

Data Search

Fuzzy /
Deep Learning

Context » Rationales

Fig. 3. Component for Al thinking. Fig. 4. Al and knowledge representation.

You can find eloquently to show Al thinking from routines, patterns, hypothesis rules and operations more than the
conventional ways.

« Core process for Al thinking.

* Making a hypothesis = Discuss=>
Implementation - Advance =

Non-algorithm Non-programmable
(Heuristic)

Wisdom

Evaluation - Feedback
* Results: Many new Al application

Information

Fig. 5. Process for Al thinking. Fig. 6. The final goal of Al thinking through data.

Ref [3] examines the mind of human by questions relating to perception, drawing on the fields of philosophy, vision
science and the theory of probability to answer how exactly we learn from our visual experiences of the world.

Ref [3] human tend to think that perceptual experiences tell us about what the external world is like without being
influenced by our own mind,” says Teng. “However, recent empirical research indicates that that’s not true: our beliefs,
expectations and other mental states can causally influence what we experience.”

Ref. [4] investigates how presuppositions might affect perception and focus on the implications of any such influence for
how we perceive the world, including art and even food.
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Knowledge in Al can be divided into various types of knowledge, each method serves a particular function in the process
of knowledge representation: Declarative Knowledge; Procedural Knowledge; Meta Knowledge, Heuristic Knowledge,
and Structural Knowledge (Fig. 5). Fig. 6 shows the process of knowledge representation method.

Procedural
Knowledge

Declarative
Knowledge

Expressing or able to
express things easily and clearly

Can not be

Complete and true in every detail

Yes

Articulate
(Unclear)

Implicit

Knowledge
Representation

Complete and true in every detail Understood without being said

Meta
Knowledge

ACH No

Explicit(Clear)

Structural
Knowledge

Tacit (Unclear)
Motor Skill
(Manual)

Doing

Fact &Things

Describing Declarative

Heuristic
Knowledge

Ask &Methods Mental Skill

Fig. 5. Representation ways of knowledge. Fig.6. Process of knowledge representation.

I. Mind and Computer

Technological researchers have always been trying to explain the mind. Ref [48] John Locke described an infant’s mind
as a blank slate. Freud [49] compared the mind to hydraulic and electro-magnetic systems. Currently, the favorite
comparison is relation between the mind and the computer [50]. This Ref. explains the mind's unique language-using
abilities in terms of particular algorithms, data structures and computer architectures. This Ref. try to combine the
traditional methods from logic and probability with the empirical ways from linguistics, psycholinguistics and brain
imaging to show. “In cognitive science, the mind is viewed as a computer.”

However, this situation has been changed from 2022 after the development of ChatGPT because there are many tools
and applications as shown in Fig. 7. And job patterns will also be changed as shown in Fig. 8. Several analyzers and
predictions already predict ChatGPT has impact over revolution of steam engine in 1700s when Murati (AI CTO of
OpenAl) developed 2022, she will be the first innovatory person [51].

Phot: Murati.

Image
. Midjourne
. Dream Studio (Stable Diffusion)
. DALL-E3byO

. BingImage Creator (Microsoft Designer) Teacher

CEO
Volunteer

Medical Dr.

Reception )
Market designer
Care for patient

Online lecture Lawyer

Tourist Guider Invester

Job Pattern

by Al

Coding
Tabnine.
CodeSquire.al
GitHub Copilot
CodeWriter

Copy
WRITER
Adcopy
Jasper
Phrasoe
Smanwritaral

Researcher
Scientist
Columnist

Chat

Research survey

Fig. 7. Representation methods of several knowledge.  Fig.8. Job patterns by knowledge representation of Al.
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ChatGPT has a strong capability: IQ test at 54 countries; GPT-3 1Q: 150 (99.9%); ChatGPT: IQ 147 (99.9%); GPT-3.5:
USA bar Test, CPA, & US Medical test (2023. 1.18); ChatGPT: sentence B+ - A-; plagiarism id no problem; APA
(American Psychological Association Test pass) of ChatGPT, when it was announced in 2022 (First version) by using
these infra. (H/W super com and GPU (_~10,000 GPUs and ~285.000 CPU cores); Price (MS OpenAl $ 1 billion);
Researchers (best data Dr. member from all the world); OpenAl pays Ilya Sutskever (leader of development) $1.9 million
in only 2016 and $200 million 120 team members during first year, 2016; Data gettering terms 12-18 month; learning
terms 9-12 months for chatGPT first version [52].

Which Al tools or platforms do you use for
personal tasks?

ChatGPT 83.27%
Al mode in Google Search 4113% Rammgkg.
Gemini 38.38% y 3 S
N
Meta Al 25.35%
S
Copilot in Windows or Microsoft 21.06%
N
DeepSeek 16.06%
N
Claude 15.66%
O
Grok (on X/Twitter) 12.63%
—
Claude Code 10.71%
O
GitHub Copilot 8.89%
——
Cursor B8.79%
—
MNotebookLM 7.27% Genre Long novel
Y_ — Author Lee Min Jin
— : Translator Mi Jung Lee
Other 2.42% Publisher Grand central publishing
IOt sure R Date Nov. 14, 2017
= Page 512
ISBN 9781455563920
EXPLODING TOPICS
Fig. 9. The number of users of Generative Al. Fig. 10. Subject for novel translation comparison [53].

However, we cannot image its capability and applications because many companies develop several different GPT and
learns through many data and image almost after 10 years in 2025 as shown in Fig. 7 and 9 [54]. It means Al capabilities
are so wide and has capability like creation (it is not like human but develop new one) using new data through fusion and
combine data.

J. How Much Can Literature Useful in Al use and Development?

This paper tries to test to show how it is useful in Al for our life. It is the comparison of translation capabilities of
ChatGPT. To compare Al translation capabilities, this paper uses novel sentence as show in Fig. 10. It is one of the very
famous English novels written by American Korean in USA and develop drama and movie. In 7-page of this novel, there
is original story: “What I wouldn’t give to have a grandson of my own one day,” the matchmaker said, making her closing
gambit while peering hard at the boardinghouse keeper’s creased, brown face.”

Korean translation: “X| = &=Xt& & 5= QUCIHOF HEX| & 5= UCH Ot LI7H» S0O7H 0|7} 20| Aote| FE T

TAA E=S SO SOCEEM SR+ AL

WRTN [55]
"L ZF AT LY XS A S ™ St 2t S0l 7 RS LCH s FET 2 A2 0| of 7t

>

F Q2 5| MChED OpX| 9 /i ots S LT

=

I FA0IE F=ZofR, "2t SOi°Y0[7t &SN OpF 2| & &1 ot

C
Folo| F=ET ZM =S FOX[AH HCHE UL
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Liner.Al [56]

"LiZE AR O LHRES] £XHE JHE 4 AUCHE Ot FS0tR, SO Q0| S LILE A= BT A FR19|

FEX D ZM 225 Fo| Z H2tEH XF M-S HSLICh

Gemini [57]
The translation of the sentence "What I wouldn't give to have a grandson of my own one day,' the matchmaker said,
making her closing gambit while peering hard at the boardinghouse keeper's creased, brown face" is:

"L EXL G| ESHO L SIYO|= ST FAS FENLHA B EIS Lo (Lot -jin &
- intently) = O CHE 0 OFX[ 9} K| QHS 74 R L.

Here's a breakdown of the translation:
"What I wouldn't give to...": This is a common English idiom that translates to a strong desire for something. Here, it's

translated to >"AHA M7} =X 7L M 7| H ZZ HIG|.." (eoneunga sonsaganeun saenggimyeon johaltende...) which literally
means "It would be nice if I had a grandson someday..."

"closing gambit": This refers to the final attempt to persuade someone in a negotiation. Here, it's translated to >"OFX| 2}
M 2tZ 7H U El" (majimak jeaneul-eul kkeonaedda) which means "she took out her final proposal.”

"peering hard": This means looking intently or closely. Here, it's translated to >"C > & (U = & -ji - &)" (jitto) which
is a Japanese adverb meaning "intently" and is commonly used in Korean as well.

"creased, brown face": This descriptive phrase is directly translated to >"FSX|10 AA B Y =" (jujeumjigoseo

geomge taneun eolgul) which means "wrinkled and tanned face".
I hope this translation is helpful!

Info; www.readinggroupguides.com/reviews/pachinko/excerpt
In the above, there are several types in translation but how much close to the story mean and the best nuance for original
story. That is, only literatures can understand and suggest on how Al function is useful and how we have to develop Al

and use!

K. Suggestion of Curriculum Design of K-12 for Education of Al Literacy, AI Thinking, and AI Literature

Basic philosephy for Al curriculum

* Operation’ ’
* (Soding : * Robot

=Data) » Sensor

i : SW Hi :
D“w‘jasi::;:;‘ &  Fymon (AlTool & (Al experiment) G

strategy *Llanguage Operation)

Al-based
Natic?:zl = Philosophy is for

7 human being’s
shllizogisy &National future
+Al model &
algorithm
o +Al Creation Al Application &
| {-\rﬁl_ﬂmal Human being’s *Al Literacy & '\ Al ; pSsing « Ethics
ntelligence future Al Literature + Al & Social
+Al Thinking * Al & Economy
Al technology is for *Knowledge & * Al'& Job
human beings and National culture Reasoning

Fig. 11. The basic philosophy for Al curriculum. Fig. 12. Subject structure for curriculum design.
This paper suggests the design principle for the effective education of Al literacy, Al Thinking, and Al literature as shown
from Fig 11 to Fig. 14. To educate Al paradigm (Al Thinking, Al Literacy, and Al Literature) effectively, we have to

introduce the philosophy of national, human being’s status or future and Al purpose as shown in Fig. 11.

That is quite important for Al education. Based on this purpose, we can establish curriculum for Al subject to teach and
learn.
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Education PhllOSOphy Suggested Al Curriculum structure for K-12
9: Al & Solutions & Network: Programming in working life (Data type, network operation,

Python, textual programming software, animation, Innovation, Web design, Work life skills for
Education Vision 21th Global Specified Competitive Education for Economy and Job Deeper Al  Targeted purpose, Al Literature & Al Literacy & Al Thinking) ——
developand 8: Al and ICT/network: Network and Al, Al and ICT (Internet, computer security, privacy,
—— implementation information, communication), Current Al)
== 7: Al deep technology: Al category and implementation method, Machine/Deep leaming
(Function, modular, Al, machine vision, processing, probability, AR/VR)
————— e=——"1 —_— Wide 6: Al and develgping: Developing a leaming (}I‘a;ilafle, prcja:t, prlz::’uc( gesigln. devel)opment
% z 4 % 51 2 . process, game design, cooperative, creativi iteracy, knowledge development
Teaching method Offine/Mobile/Online/Seminar/Conference/Inviting/Exchange program/Project under;landlng 5: Al and implementation: Al and In(slllgengobol (Sensor, actuator, embedded system,
automation, variables, knowledge and creative thinking), coding (Python and scratch)
4: Computing and Al: Computing technology (Al, mathematics, science, language, crativity,
Al deep integration, multi-sciplinary projects, Al Thinking), 24 session
understanding 3: Code & Creative Al: Interactive stories and maze games (Loop, condition, statement,
State/School project, design, game development, cooperative, creativity & Al Literature), 24 session
core value chain 2: Coding & Al Thinking: Basics of Al creation (Visual programming, animation, pair coding,
¥ | 5 digital creation, and Al Thinking)
Implementation v E It's T|me To A besic 1: Play & Learn: Human robots learning to code through play and games (Sequence,
command, loop, play, cooperation, animation, Al Literacy)

N -
C"i, = @‘ B & ! @ 0: Playing game Al: Basic concepts and a positive attitude towards technology (Al,

technology, creativity, play, activity)
0: Everyday playing: Promote computational thinking in kindergarten (Thinking, Technology,
Al, Play, Cooperation and Integration)

Kindergarten

Think Content!

Fig. 13. Education approach. Fig. 14. The detailed subject structure for curriculum.

Fig.11 shows the basic philosophy for Al curriculum on how to approach to educate. Fig. 12 is basic subject structure for
curriculum design. Fig. 13 represents how to educate Al education (education approach) To effectively educate, we have
to use all implementation methods such as mobile, online and offline, seminar, and exchange program for our focuses.
Of course, Al education should show vision and target through these methods. Fig. 14 illustrates the detailed subject
structure for curriculum of each level.

III. CONCLUSION

Currently, the nature of working and the range of activities with Al have been changing dramatically because of variety
function of Al including CharGPT. As the possibilities of Al application is increasing and the commercial Al
technologies have been transforming for everywhere, it is absolutely needed to extend in different ways for thinking
about Al

That is, Al Thinking is relevant to users of Al systems such as, choosing inputs, working with outputs, Al developers
(design and implementation of Al technologies), IT and team managers (determining the platforms and Al practice of
organizations for use), policymakers (government and organization), and data (data getting and handling for the use of
Al).

Because Al Thinking has a multi-purpose meaning of the various aspects about Al use and it has a wide range of the
management, the production, the training, and use of Al systems, it is needed to educate systematically to understand and
learn with literature (this paper call as Al literature). Without introducing literature, the education of Al Thinking and Al
literacy cannot implement.

Through education, Al Thinking can help guide the training of Al professionals, developers, technical managers, and Al
researchers in technical and social sciences.

Of course, through the education, Al Thinking provides a structure for interdisciplinary Al teams (management and
collaboration, evaluation) for industrial practice.

Al Thinking is quite important for Al literacy in students and higher education, professionals and the public people
because Al Thinking provides a model to guide training as well as self-learning in professional and practice-based
settings. For more Al literacy, it should also focus primarily on understanding how Al works and what its implications
are.

Al Thinking should be recognized as an element of Al literacy, at least for practice-based education and professional
experts. However, it is important to distinguish, learn, and educate AI Thinking focused on Al practice, methodological,
and context from more general-purpose Al literacy and Al literature.
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