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Abstract In response to the accelerating pace of digital transformation, this study explores the necessity
of early childhood education in software (SW) and artificial intelligence (Al), focusing on integrating
such education into Korea's Nuri Curriculum. Recognizing early childhood as a critical period for
cognitive and logical development, the study analyzes educational practices in the United States, the
United Kingdom, and Japan to derive effective instructional strategies. Findings indicate that a
developmentally appropriate, play-based approach—beginning with unplugged activities and gradually
transitioning to plugged experiences—enhances computational thinking, creativity, and problem-solving
skills. Despite these global trends, Korea's current curriculum shows limited integration of SW-AI
content, with digital education often confined to special programs or extracurricular activities. To
address this gap, the study proposes a framework that aligns SW-AI competencies with the five domains
of the Nuri Curriculum through both unplugged and plugged activities. Furthermore, the study
highlights the need for teacher training, educational materials, and institutional support to ensure
effective implementation. It concludes by emphasizing that early SW-Al education must move beyond
technical skill acquisition toward fostering holistic digital competence, ethical awareness, and adaptive
capacity for the future.
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(Table 1> Comparison Of Early Childhood SW/AI Education by Country
Teacher Roles

Country

Qg=St=2X H11E H

28, 2025

Policy Support

Educational Goals

Activity Types

Facilitator of interest and
i
education frame work announced(2023)

CST,

collaboration,

A standards, Code.org, and federal
nitiatives on SW/AI education, Al

Unp

lugged: play and game-based
activities (including PBL)

guide for problem —solving &
inquiry —based learning

Develop computational thinking,
problem-solv ing skills, and
reduce the digital divide

Enhance digital literacy and
understanding of computing
principles, promote
interdisciplinary
problem-solving skills.

UK

Plugged:ScratchJr,Code.org,robot

—basedblockcoding

P

Unplugged: pattern blocks,
puzzles, maze games
Plugged:Bee-Bot,LEGOWeDo,Scr

atchJr

Unplugged: traditional games like
rigami & command card games

romoter of autonomy and
self —directed learning,
designer of
STEAM-integrated lessons
Mediator between traditional
play and technology,

Computing subject mandated in National

Curriculum (2014),
operated under the Digital Education
Action Plan

Al Strategy 2019 by Cabinet Office,
MEXT-led mandatory SW/AI education,

practice supported by corporate — linked
tools like Pepper

guide for robot & Al tool
utilization

Plugged: Cubetto, Pepper,

Foster logical thinking and Al

Al-based game learning

future talent.

literacy, develop competencies for

Curriculum(Age 5)
5 Ar

ea Factors of Nuri Curriculum

Activity Contents

(Table 2> Examples of Activities Linking SW/AI Competency Factors with the five Domains of the Nuri

Game:arriving at the destination in order

SW/AI Competency

Physical activity - health

Reading/Writing:read and follow in order

collaboration;acting in pairs

factors
Social relationships
algorism Social relationships
Nature exploration Manipulation:replacing a picture with a number
Arts and experiences melody:Move to the beat given
(Table 3) Example unplugged activity by factor
Theme Factors Unplugged activities
Algorithms/Sequencing Kindergarten Path-Finding Play Activities, Delivery activities
Patterns / Loops Read/write:read and follow in order, Pattern game using Go board
Program Control structure Conditional statement (if-=)activity
Debugging Find hidden pictures and differences
Modularization Planning to play at Anabada Market
(Table 4) Examples of unplugged and plugged activities according to 5 areas of Nuri curriculum by theme
Theme Nuri Curriculum Unplugged Activity Plugged Activity
Domain
Azg\\/l‘,stlcag Algorithm:Express the cycle of seasons through body | Programming:Create "My Avatar' to express my
Y movements emotions
Health
Communication Pattern:Create seasonal sound patterns and write a poem Programmmg:Cree:(te a 4-frame story about the
our seasons
Seasons Social Control Flow:Cooperate with friends to fill water bottles | Programming:Scratch Jr activity (interactive story
Relationships according to the given conditions or game)
Inquiry into Algorithm/Sequencing:Create an algorithm for making Programming:Create a water
Nature flower petal tea safety campaign using ScratchJr
Artistic Debugging:Find errors in famous paintings related to the| Programming:Program an animated seasonal
Experience s€asons landscape
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&1} o]& AL ES F= WFOE o|Fo|Hokt
Zoltt.

fob7] SW - Al JFuSo] F2 uSIgat A= o]
o|Fo]7]7] A AA, FEEEIF 5HGDAIA
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‘T2 OHY g FAR oto] GnEF/AIEAY, HE/F
I, Aojz/H7] 9 HE 55 oHl8R10= s &=
ojgE P9 ATHIE ST ES FI5t] [olE
stojg AldS EEE 4 =EE & Aot
(Table3). st918%19] AL £ dAFolAE ol <
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