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Abstract The development of artificial intelligence technology changes the social structure and
educational environment, and the importance of artificial intelligence capabilities continues to increase.
This study was conducted with the purpose of developing a checklist of questions to measure Al
capabilities of elementary school students. To achieve the purpose of the study, a Delphi survey was
used to analyze literature and develop questions. For literature analysis, two domestic studies, five
international studies, and the Ministry of Education's curriculum report were collected through a search.
The collected data was analyzed to construct core competency measurement elements. The core
competency measurement elements consisted of understanding artificial intelligence (6 elements),
artificial intelligence thinking (4 elements), artificial intelligence ethics (4 elements), and artificial
intelligence social-emotion (3 elements). Considering the knowledge, skills, and attitudes of the
constructed measurement elements, 19 questions were developed. The developed questions were
verified through the first Delphi survey, and 7 questions were revised according to the revision opinions.
The validity of 19 questions was verified through the second Delphi survey. The checklist items
developed in this study are measured by teacher evaluation based on performance and behavioral
observations rather than a self-report questionnaire. This has the implication that the measurement
results of competency are raised to a reliable level.

Key Words : Al competency, Al core competency, Al competency measurement, Al checklist, Al core
competency of elementary school student
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(Table 1) Al element

Research  |Parent element Child element

Al use and exploitation, Al knowledge

Al Literacy and understanding, Al detection, Al

ethics
Carolus, ets Al creativity
2]

Al ] )

self-efficacy Al problem-solving skills, Al learning

Al Confidence | Al persuasion, Al emotion control

Knoth, ets General Al literacy, Domain-specific Al literacy, Al

[13]

ethics literacy

Laupichler, ets
N4l

Utilizing Al technology, Understanding Al concepts,
Understanding Al principles, Al future prospects

Digital
knowledge and
skills

Smart device knowledge

Digital Use and

Utilization of digital devices,
Participation in online communities,

Chou[ﬁs ]Jeon Engagement Self-expression
rei‘g:ﬁi‘on Dgital thinking
Digital Digital activity values, digital use
emotions ethics, self-regulation
Chiu, ets  |Al technology, Al impact, Al ethics, Al cooperation, Al
[6l self-reflection
Ng, ets Al knowledge and understanding, Al use and utilization,
[4] Al evaluation, Al creativity, Al ethics
Al recognition, Ai utilization, Data
understanding, Data collection, Logical
programming, Creative programming,
Open programming, Understanding
Understanding |Al-data relationships, Understanding Al
Al recognition, Understanding Al learning,
Performing Al learning, Understanding
Al inference, Improving Al
performance, Data visualization, Data
analysis
Jo & Choi Understanding socw"al change,
i8] Resppndmg tovsoqa\ change, ‘
Al ethics Recognizing Al ethical issues, solving
Al ethical issues, Reflecting on Al
ethics, Pursuing Al fairness, Pursuing
Al reliability, Pursuing Al transparency
Understanding human uniqueness,
Strengthening human uniqueness,
. Empathic problem definition,
Al social - .
: Human-Al collaboration, Augmenting
emotions -
human capabilities, Al career
exploration, Creative self-realization,
Active self-management
Ministry of [Problem solving, Data, Al in daily life, Algorithm design,

Education [2]

Coding, Impact of Al
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ol 19719 4 845
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(Table 2) Al Component

Subfactor Component
Understanding Concepts, Principles, Data, Coding, Technology,
Al Application in daily life
Al Thinking Problem-solving ‘prqcedures, A\gorlthms, Creative
thinking, Debugging
Awareness of the impact of Al, Future prospects of Al,
Al Ethics Recognition of problems with Al, Ethical reflection on
Al technology, Pursuit of ethical use of Al
Al Social Al emotion control, Al and cooperative attitude, Al
Emotion self-regulation
21EXIs 0I5
ABAB TR} TE YA A S 9ok
AZ3A 59 AHE UFATY 715 AEE = QU
AFA5Z AHESH7] fI8iA dlole7t B asitt= Ao
A % ot
4. dolele] 39t ool 4y 4 Urt
5. ABAEY 715 olslista, Tt 23S Sl &
% ABASE H5AY 5 Uk

8. 54 sdel AR TAE Bolsta, hdere B4
Sh1, geka 2ok WAL NPT 5 9

9. TLIYEFL ATAS2E A

12. AFA50] F-=7F AL
Q

13. JIZAsol vl Agje] ojHdt P& FeA e

At

14. IF50MA 5 A5A50] siA dAH o= dof
g 2A0 dsiA FesiA olorrE .

15. AE2 shd I3As 710 dsid 2D = A=
22149 E2AlE AEHos 49 4 Stk

16. AFASE *H 2 ARESH] HoliA T,

17. AgA%50] o) FEAZ S7olut B4 7

7] QA gt
18. I3AELS LT o JATAS 71&T 715S 583t
o FEH P52 ] oA it
19. AFAE 71EE ARES] oA 718 BAlEk &
Aol Lok}

>

o]

t

(Table 3) Results of the first Delphi survey

Measurement element Question
Convertgence Consensus Convertgence Consensus
0.3 0.85 0.2 0.90
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(Table 4) Results of the second Delphi survey

Measurement element Question
Convertgence Consensus Convertgence Consensus
0.3 0.85 0.15 0.95
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