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Abstract This study was conducted with the purpose of developing a checklist of questions to measure
middle school students' Al capabilities. To achieve the goal of the study, literature analysis and question
development Delphi survey were used. 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 are understanding of artificial intelligence (5 elements), artificial intelligence
thinking (5 elements), utilization of artificial intelligence (4 elements), artificial intelligence ethics (6
elements), and artificial intelligence social-emotion (6 elements). elements). Considering the knowledge,
skills, and attitudes of the constructed measurement elements, 31 questions were developed. The
developed questions were verified through the first Delphi survey, and 10 questions were revised
according to the revision opinions. The validity of 31 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 level of reliability of measurement results increases.
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(Table 1> Al element

Research Parent element Child element
Al use and exploitation, Al
Al Literacy knowledge and understanding, Al
detection, Al ethics
Carolus, ets Al creativity
4] -
Al self-efficacy Al problem—soly\ng skills, Al
learning
Al Confidence |Al persuasion, Al emotion control
Knoth, ets General Al literacy, Domain—specific Al literacy, Al
[15] ethics literacy
Laupichler, ets | Utilizing Al technology, Understanding Al concepts,
[16] Understanding Al principles, Al future prospects
Digital knoyvledge Smart device knowledge
and skills
& s | O s g | Ut f ol Ges
Choi & Jeon Engagement clp !
9 communities, Self-expression
Digital recognition digital thinking
Digital emotions Digital agt\thy values, d\_gltal use
ethics, self-regulation
Al perception, Al theory,
Al concept Al-related research, strengths
Ryu & Han and weaknesses of Al
[11] Al's physical behavior, perception
Al real - S
and communication, Al utilization
Impact of Al Social Impact, Ethical Issues in Al
Koagdiets Al cognition, Al emotion, Al sociality, Al metacognition
Laupichler, Understanding, Critical approach, Practical use of
ets[12] technology
computing system
Data collection and management,
data Data structuring and
interpretation, Data utilization
Problem abstraction, Sequential
Ministry of Algorithms and data storage, Functions and
Education Programming debugging, Structuring problem

[5] solving

Concepts, Characteristics,
Systems, discovering problems
that can be solved by Al, Solving

Al problems using Al, Minimizing
problems caused by data in Al
learning
AFPATof A AAIGE 448 2A4sto] 571 9

o 26719] 7+ 245 E%ﬁ}ﬁr:}. a 7&?}% Table
29} At

(Table 2) Al Component

Subfactor Component
Understandin Concepts, Characteristics, Principles, Structuring and
Al 9 interpretation of data, Understanding Al systems,
Understanding Al technology
Decomposition and abstraction of the problem,
Al Thinking |Sequential data application, Functions and debugging,
Structuring of problem solving, Algorithm design
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Subfactor

Component

Utilization of Al

Discovering problems that can be solved with Al,
Solving problems using Al, Exploring Al technology
applicable to life, Utilizing data

Awareness of the impact of Al, Future prospects of Al,
Exploration of solutions to ethical problems of Al,

Al Ethics Ethical reflection on Al technology, Pursuit of ethical
use of Al, Critical approach to Al
Al Social Al emotion contr_ol, Al and cooperative_attitude, Al
Emotion seh‘*regu\atlo_n, AI career explo_ratlon, Al
communication, Al self-efficacy
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{Table 3> Results of the first Delphi survey

Measurement element Question
Convertgence Consensus Convertgence Consensus
0.25 0.90 0.3 0.85
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(Table 4> Results of the second Delphi survey
Measurement element Question

Convertgence Consensus Convertgence Consensus
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