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[Abstract]

The purpose of this study is to design and develop the test standard to measure Al literacy abilities.
First, we selected key areas of Al literacy through the related studies and expert FGI and designed
detailed standard. The area of the test standard is divided into three categories: Al concept, practice,
and impact. In order to confirm the validity of the test standard, we conducted twice expert validity
tests and then modified and supplemented the test index. To confirm the validity of the test standard,
we conducted an expert validity test twice and then modified and supplemented the test standard. The
final AI literacy test standard consisted of a total of 30 questions. The AI literacy test standard
developed in this study can be an important tool for developing self-checklists or Al competency test

questions for measuring Al literacy ability.
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I. Introduction
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II. Preliminaries

2.1 Literacy and Competency
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III. Test Standard for Al Literacy
Measurement

3.1 Research content and procedure
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Step Rr::f:;cdh Participant
- 1 Computer Education
Department Professor
Al literacy area - 1 Professor of
and topic FGI Educational Technology
selection and - 2 Doctors in Computer
item extraction Education
- 1 doctoral course in
computer education
v
1st Content Primary
Validation, test of - 10 teachers specializing
Correction, and expert in Al education
Supplementation validity
v
2nd Content Secondary
Validation, test of - 12 professors related to
Correction, and expert Al and computer education
Supplementation validity
v

Development of Al literacy test index

Fig. 1. Research Procedures and Methods

3.2. Key Areas and Topics for Al literacy
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Table 1. Topics and details by Al literacy area

Area Subject
Perception of Al
Background of Al

Theory of Al
Al & related studies
Application of Al
Sensor & actuator
Perception & sensation
Al interaction & communication
Intelligent Robots & Physics
Al strengths & weaknesses
Weak Al & strong Al
Social impact
Ethical Issues of Al

Concept of Al

Practice of Al

Impact of Al

3.3. Al Literacy Subject Item Element
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Table 2. Test questions in the area of ‘Concept of Al

Subject Test Standard Question

1. Among the devices around me, I
distinguish between Al and non-Al

2. Among Al devices, I judge the function

Perception of AL |\ "\ Lich Al is applied.

3. I distinguish the difference between
traditional software and Al software.

4. 1 describe human intelligence.

Background of Al | 5. 1 differentiate between
intelligence and AL

human

6. I explain the concept of Al

Terms 7. I understand that Al is implemented
The and L . .
by imitating human intelligence.
ory concepts hat AL licati
of Al | related to 8. I understand that Al is an application

Al of empirical methods.

9. I know that Al is implemented by
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accumulating knowledge.

10. I know that AI develops intelligently
through learning.

Table 3. Test questions in the area of ‘Practice of AI'

Finding
the
Answer
Heuristically

11. I know that Al is applied to solving
high-complexity problems.

12. 1 know that Al solves problems by
heuristic search.

13. I know that Al solves problems by
finding approximations rather than
correct answers.

Reasoning
through
knowledge

14. 1 explain the meaning of knowledge
in Al

15. 1T know that Al can be developed
through the representation of
knowledge.

16. 1 know that Al infers new knowledge
from existing knowledge.

Learning
from
data

17. I know that Al learns from data.

18. I understand that machine learning
makes predictions through patterns in
data.

19. I understand that machine learning
classifies through characteristics of
data.

20. I understand that machine learning
clusters through the similarity of data.

21. I understand that machine learning
becomes intelligent through the
rewards of rewards and punishments.

Subject Test Standard Question
1. I know that Al receives data through sensors.
Sensor | 2. I know that Al outputs through actuation.
and 3. I understand that the processing of sensors
actuator and actuations is done through intelligent
algorithms.
4. 1 know that Al can implement visual functions
. through image and video recognition.
Per;:(re]p()jtlon 5 1 kn.ow that Al (,jan implement hea.r.ing
sensation functions through voice and music recognition.
6. I know Al can perceive the world through
Sensory Sensors.
7. 1 understand that Al expresses intelligence
Al through interaction with the real world.
interaction | 8. I know that there is a field of natural language
and processing for Al and humans to
communi communicate and understand.
-cation 9. I know that Al becomes a natural interaction
by analyzing human emotions.
10. I distinguish between intelligent robots and
general robots.
Intelligent | 11. I know there are many forms of intelligent
robots robots.
and 12. Among the robot's functions, I identify those
physics that have the characteristics of Al

22. I understand that neural networks
are developed to imitate the human
brain.

Data
literacy

23. 1 distinguish between
information, and knowledge.

data,

24. 1 distinguish between types of data
that can be processed by a computer.

25. I know the procedure for processing
(collecting, processing, presenting,
analyzing) data for AL

Al and
studies

related

26. 1 know that Al is a discipline based
on computer science.

27. 1 know that mathematics is
necessary as a basic study of AL

28. I understand that Al is
programmable.

29. 1 know Al is implemented in software
or hardware.

30. I know that Al is realized through
the convergence of various disciplines
and technologies.

Application of Al

31. I explain what fields (industries) Al
is used for.

32. I know of situations where Al can
effectively solve a problem when it is
used..

33. I explain where Al fits when used
in my field.

13. I understand that the physical behavior of
an intelligent robot is an intelligent feature.

Table 4. Test questions in the area of ‘Impact of Al

Subject Test Standard Question
1. I explain the strengths of Al compared to
humans.
streﬁlgths 2. 1 explain where Al falls short of humans.
and 3. I explain the parts where Al and humans can
weaknesses complement each other.
4. 1 know the human role is necessary for the
growth and development of Al
Weak Al 5. I classify Al into weak/strong/stIth.er Al
and 6. I. gnd.erstand the characteristics and
strong limitations of weak/strong (hyper) Al
Al 7. 1 know Al will advance at an accelerating pace.
8. I understand the impact Al has on individuals'
lives and careers.
9. I explain the social structural changes that
. Al will bring.
Social — -
impact 10. 1 gnderstand the characteristics of jobs that
will be destroyed or newly created by Al
11. I distinguish between areas where Al has
strengths and areas where humans have
strengths.
12. I describe the types of ethical issues related
to AL
. 13. I divide the subject of Al ethics into
Ethical .
Issues deve.lo.pers, users, and |.ntroducers..
in Al 14. T anticipate problems with new Al when

introduced.

15. I understand that Al should be developed
and utilized centering on humans.




The Study on Test standard for Measuring Al Literacy 43

IV. Research Results

4.1. Result of Expert Validity Test
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Table 5. Result of the 1st expert validity test in
the area of ‘Concept of Al

Table 6. Expert opinion in the area of ‘Concept of AI

No Expert opinion

- The background of Al and access to related
studies are difficult, so it is not suitable as
2 a knowledge item.

- The application of Al overlaps with the
practice of Al

- The contents of strong Al and weak Al seem

4 to have weak relevance to the topic.
6, 15, 26, | _ . . .
273233 Duplicate with another item.
8, 10, 12, - The question is so complex that it is difficult
16. 19 to answer.
! - The sentences must be formulated in detail.
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Table 7. Result of the 1st expert validity test in the
area of ‘Practice of Al

No Test Standard Question CVR
No Test Standard Question CVR I understand that the processing of sensors
Are the 5 themes of ‘Concept of AI' appropriate 3 and actuations is done through intelligent | 0.60
2 . ) 0.20 .
in the area of Al literacy? algorithms.
4 Are the four themes of ‘Impact of AI' in the 0.60 13 I understand that the physical behavior of 0.40
area of Al literacy appropriate? ’ an intelligent robot is an intelligent feature. '
6 Among Al devices, I judge the function to which 0.60
Al is applied. ' Table 8. Result of the 1st expert validity test in
8 I describe the intellectual characteristics of 0.40 the area of ‘Impact of AI'
humans. '
10 | I explain the concept of Al 0.60 e Test Standard Question CUn
12 [ understand that Al is an application of empirical 0.60 13 1 divide the subject . of Al ethics into 0.60
methods. . developers, users, and introducers..
15 I know that AI is applied to solving 0.40
high-complexity problems. ’ ojof] EfgE M4vt e k2o XAyt A& o]AL v}
16 IseI;r;c;\r/]v that Al solves problems by heuristic | o gog 4241 AAL st
i 01 TR|L0] JhE’ oA ol ZA]L0] uj AT}t QF
19 I know that Al can be developed through the 0.60 I's2l 71" Folie derlsel vhdat 2
representation of knowledge. ' R=0] AL T I FAIS AASHL, A3A=9 I &
2 I understand. Fhat neural networks are | 440 oo QAT QXX =0] ZpA It oL 0|55t Q1ZX]
developed to imitate the human brain. ‘—Q olAl olzx ‘—Q o]i o]—'x]l—y_} T1e) BHD. o)1
—_ 2 —_ 2 —_ o - L
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nowledge. S0 Aol At op a7 FAIR chAl ARelgc) AR 2
32 | I understand that Al is programmable. 0.40 ste 337) s=2oflA] 217) 3H=(9, 10, 16, 17, 18, 19, 20,
33 | | know Al ls implemented in software of | g0 | 21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 33, 35, 36, 37)

2 o}2 20 mATIAL AslE, A Aol A
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Table 9. Modified Al literacy test index

Area Subject Details

Perception of

Al Discovering and distinguishing Al

Terms and concepts related to

Theory of Al artificial intelligence

Concept
of Al Al & related | Convergence of computer

studies science, Al, interdisciplinary

Al strengths Comparing the strengths and

and
weaknesses of Al
weaknesses
Physical Physical actions and interactions

Actions of Al | through sensors and actuators

World perception and mutual
communication through human
sensory organs

Practice | Perception &
of Al Communication

Understanding Al applications

Use of Al
and cases
Social Exploring the impact of Al on
Impact impact society
of Al Ethical Understanding the Ethical Issues

Issues of Al | of Al
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4.2 Final Test Standard for Al Literacy
L2 AL oS vpgoz 2Aste] A% =Y
Al 2JE{2{A] HA} 7]1E2 Table 101} 2t

Table 10. Final Al Literacy Test standard

Subject

Test Standard Question

Con-
cept
of Al

Perception
of Al

1. 1 distinguish between artificial
intelligence and non-AlL

2. Among Al devices, I judge the function
to which Al is applied.

3. I distinguish the difference between
traditional software and Al software.

Theory
of Al

4. 1 explain the difference between Al
and human intelligence.

5. I understand that Al is implemented
by imitating human intelligence.

Al and
related
studies

6. I understand that Al uses heuristics
to solve problems just like humans do.

7. 1T understand that Al acquires new
knowledge by accumulating and
acquiring knowledge.

8. I understand that Al learns from data
and implements intelligent features
based on it.

9. I understand the meaning of neural
networks among Al algorithms.

10. I understand that AI can be
implemented through programming.

11. I know that Al is a discipline based
on computer science.

12. I know that Al is realized through
the convergence of various disciplines
and technologies.

Al
strengths
&
weaknesses

13. I understand the strengths and
weaknesses of Al compared to humans.

14. T understand where Al and humans
can complement each other.

15. I describe the types and
characteristics that will appear in the
future of Al

Prac

Physical

16. I know that Al receives external data
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through sensors.
) 17. I know that Al reacts to the outside
Actions world through actuators.
of Al
18. I distinguish between intelligent
robots and general robots.
19. I know that Al can implement visual
) functions through image and video
Percg(ptlon recognition.
-tice | Communi- | 20. I know that Al has a field of natural
of Al cation language processing for language
communication.
21. I know of situations where Al can
effectively solve everyday problems.
22. 1 look for ways to improve my job
with artificial intelligence.
Use of Al 23. I explain what fields (industries) Al
is used for.
24. 1 list examples of solving world
problems using AL
25. I understand the impact of Al on an
individual's life.
. 26. 1 understand the characteristics of
_Soc'al jobs that will be changed or newly
impact emerging with AL
Imp- 27. 1 explain the structural changes in
acft society as a whole that Al will bring.
o}
Al 28. I distinguish between types of ethical
) issues related to AL
Ethical 29. I anticipate the problems with Al
Issu:ls of when it is introduced.
30. I propose solutions to ethical
problems arising from AL
V. Conclusions
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B39 9BAse) ele B0z opl w7t U
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F83 20| Foick
olZ gt 7|§F AF= o] AoA = QAFAlE 2E
Al &7457] st QAL 7152 AAlsHL 7igsiint &
dpol AE 2 b e ARg A
Arl, 2 AFolA A5A15Y 2EAE AEAl5Y
AAL 71, Hle® F/dEH o] flsl S 92 ALY
N, AA, FFer skl 1of st AR Y82 A
A5kt
S, 2 AolA T SRS 2EAl GAF 71E

2 23] MBIt B L AAE AX AFRlo]1 HAJA]
A A 8ok A AEQe 2o R A% 308
o] Al 2JH3A] 7AA} 715208 7Rt 9t

A, 2 AP R Al £ AR} 71EE Al 2%
53 572 93 AP| AALAEL Al O AL RS
ALshe F03 =77t 9 4 900, Wyt Hele] Al L
29 &I L Mg 532 F 4 9L Zolnt

# A70) Ante @) YRolH sk A A
P A aIpge P ARASY ATAS
2% 270] Wate Jush] 2ot o 2L Jloiz @
Hoe 7oy,

REFERENCES

[1] Ministry of Science and Technology Information and
Communication, https://www.msit.go.kr
[2] Ministry of Science and Technology Information and
Communication, https://www.korea.kr/briefing
[3] H. Burgsteiner, M. Kandlhofer. & G. Steinbauer. “Irobot: Teaching
the basics of artificial intelligence in high schools. In Proceeding
of the AAAI conference on artificial intelligence, 30(1), 2016.
[4] M. Ghallab. Responsible Al: Requirements and challenges. Al
Perspectives, 1(1), pp. 1=7, 2019.
[5] Ministry of Education, Education Policy Direction and Core Tasks
in the Age of Artificial Intelligence, 2020.
[6] Jae-jin Lee and Seong-uk Kim.

Curriculum and Teaching Cases for Digital Literacy Education”,

“Analysis of Informatics

The Journal of Korean association of computer education, Vol.
.22, No. 5, 2019.

[7] Bon-Kwan Gu. “What is Digital Literacy”, Korea Press Foundation,
No.2, pp. 4-9, 2017.

[8] B. Street, What’s “new”
approaches to literacy in theory and practice. Current issues in
comparative education, 5(2), 77-91, 2003.

[9] Kyung-hee So. “Competency in the Context of Schooling: It’s
Meaning and Curricular Implications”, The Jourmal of Curriculum
Studies, Vol. 25, No. 3, pp. 1~21, 2007.

[10] S. R. Parry(1996). The quest for competencies: Competency

in New Literacy Studies? Critical

studies can help you make HR decision. Training, July. pp. 48-56.
[11] D Long, B Magerko.
design considerations”, Proceedings of the 2020 CHI Conference

“What is Al literacy? Competencies and

on Human Factors in Computing Systems (Honolulu, HI, USA)
(CHI *20): (pp. 1716). Association for Computing Machinery,
New York, NY, USA. https://doi.org/10.1145/3313831.3376727.

[12] Yu-mi Yi and Youn-soo Park.. “Establishing a Definition of Al
Literacy and Designing a Liberal Arts Education Program®. The
Journal of Lang. & Lit., Vol. 85, pp. 451-474, 2021.

[13] S. Druga, S. Vu, E. Likhith, and T. Qiu(2019). Inclusive Al
literacy for kids around the world, 2019 Proceedings of FabLearn,



46  Journal of The Korea Society of Computer and Information

104-111, 2019.

[14] ACM. IEEE-CS, Draft Report of the Computing Curricula 2020
Project, https://www.cc2020.net, 2020.

[15] Seon-Kwan Han. Digital Content to Improve Artificial

Intelligence Literacy Ability. The Journal of Korean association
of computer education, Vol. 25, No. 15, pp. 93-100, 2020.

[16] Chul-hyun Lee. “Direction of Software Education in Practical
Arts for Cultivating Competencies in the Al Era”, The Society
of Korean Practical Arts Education Korea, Vol. .26, No. .2, pp.
41-64, 2020.

[17] Chang-Mo Yang. “The Effect of Al Learning Program on Al
Attitude and Literacy of Gifted Children in Elementary Schools”.
Journal of the Korean Association of Information Education, Vol.
.26, No. 1, pp.35-44, 2022.

[18] G. Wong, X. Ma, P. Dillenbourg. & J. Hua. “Broadening artificial
intelligence education in K-12: Where to start?”’, ACM Inroads,
11(1), pp. 20—29. 2020.

Authors

Mi-Young Ryu received the B.S. degree in
Education from Taegu National University of
Education, Korea, in 1999. She received the
M.Ed. degree in Convergence education from

Gyoengin National University of Education,

Korea, in 2015. She received the Ed.D. degree in Computer
education from Gyoengin National University of Education,
Korea, in 2018. She is currently a Teacher in Incheon
Chukhyeon Elementary School. She is interested in SW
Education, Computational Thinking, STEAM Education,

Creative Computing and Al Education.

Seon-Kwan Han received the Ph.D. degrees
in Computer Science and Engineering from
Inha University, Korea, in 2002 Dr. Han
joined the faculty of the Department of

Computer Education at Gyeongln National

University of Education, Inchon, Korea, in 2002. He is
currently a Professor in the Department of Computer
Education, Gyeongln National University of Education. He is
interested in Artificial Intelligence Education, STEAM,
Computer Education, Software Education and Artificial

Intelligence.



