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<Abstract>

The Role of Schools and Principals for Artificial ntelligence
Education in Elementary Schools

Yang, Ji—Hye
Department of Education Graduate School Jeju National University

Supervised by professor Park, Jung—Hwan

Recently, our society is rapidly changing into the information age, and the
key driving force that enables such rapid change is the development and use
of artificial intelligence technology that begins to be used throughout society.
The development of such artificial intelligence technology is expected to bring
about many changes in the field of school education. In this situation, the
argument that artificial intelligence education should be introduced iIn
elementary schools is gaining traction.

Therefore, in order to introduce artificial intelligence education in elementary
schools, first, what category of artificial intelligence education should be taught
in elementary schools? Second, how should a learning environment be created
to introduce artificial intelligence education to elementary schools? Third, what
should be the role of schools and principals in order for artificial intelligence
education to be activated in elementary schools? Three research questions
were established.

For these three research questions, seven artificial intelligence education
experts and 14 incumbent elementary school principals were selected to

conduct research through FGI, surveys, and in—depth interviews.
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The results of the study are as follows.

First, the categories of artificial intelligence education to be taught in
elementary schools should consist of ‘'artificial intelligence understanding
education', 'artificial intelligence use education', 'software and Al education' in
elementary school, but should be expanded to ‘artificial intelligence
understanding education' and 'software and Al education'. In the lower grades,
it 1s desirable to organize artificial intelligence education for more than two
hours a week through subjects and creative experience activities, but as the
grade goes up, it 1s easier to focus on specific subject hours such as practical
and math. As for artificial intelligence teaching and learning methods, suitable
teaching and learning methods in the form of curriculum convergence that can
conduct play—oriented classes, problem—solving learning models, project
learning models, and data—oriented artificial intelligence classes were proposed.

Second, it is necessary to establish a learning environment for introducing
artificial intelligence education in elementary schools, 'training for teachers to
conduct artificial intelligence education,’ and 'building a learning space for
artificial intelligence education and providing a 1 student laptop.', They
responded by saying, "We need facilities that can be charged and stored in
classrooms," and "We need a space for collaboration with wireless Internet."

Third, based on the multidimensional analysis model proposed by Cooper et
al. (2004), 'mormative dimension', 'constructive dimension', and 'structural
dimension' as to what role should be expected of schools and principals in
order for artificial intelligence education to be activated in elementary schools.
It was analyzed in four dimensions, including 'technical dimension'. First, the
normative dimensions related to the improvement of education policy or the
pursuit of change in artificial intelligence education were analyzed as
'philosophy and leadership in artificial intelligence education', 'direction and goal

of artificial intelligence education', and 'perception of paradigm'. As for the
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constructive dimensions related to the human composition influencing the
implementation of artificial intelligence education, the Ministry of Education and
the Office of Education responded with 'the role of teachers, school principals,
and parents', 'improvement of satisfaction among students, teachers, parents,
and education'. Structural dimensions related to the content or method of
artificial intelligence education policy were responded with 'content area and
level of artificial intelligence education', 'teacher organization of artificial
intelligence education', 'curriculum of artificial intelligence education', etc. At
the technical level related to the implementation and practice of artificial
intelligence education, 'class design of artificial intelligence education by level',
'preparation of educational media and facilities facilities for artificial intelligence
education', and 'securing budget for artificial intelligence education'. It was
analyzed as 'inspection and management of the operation of the artificial
intelligence curriculum'.

Based on the results of this study, the above research problem was
concluded as follows.

First, artificial intelligence education in elementary schools can be divided
into 'artificial intelligence understanding education', ‘'artificial intelligence
utilization education', and 'Al education and software education'. Second,
educational environments for artificial intelligence education include 'training
teachers on artificial intelligence education', 'building facilities and computer
devices for artificial intelligence education', and 'securing collaborative spaces
that become wireless Internet'. Third, the role of schools and principals to
activate artificial intelligence education In elementary schools requires
leadership through active communication with school members, including
normative, compositional, structural, and technological levels, coordination with
teachers, parents, education, and communities, and above all, clear awareness
and willpower.

The comprehensive and systematic identification of the role of principals in
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the introduction and use of artificial intelligence education can consequently
contribute to providing self—realization and educational environment in the era

of the 4th industrial revolution in the future.

Finally, based on the results of this study, it is necessary to prepare
guidelines to secure appropriate hours for implementing artificial intelligence
education in the current 2022 curriculum and the 2025 revised curriculum. In
order to revitalize artificial intelligence education, an education or training
system should be prepared as soon as possible to cultivate teachers' artificial
intelligence education capabilities. A system that can provide professional
school consulting on artificial intelligence education should be established so
that schools that first implement artificial intelligence education can be settled

in the elementary school curriculum without confusion.

- 118 —



Xl

=a
—

Flct &

S
=

k

SHAU7A?

S

2hg

mH

gy

o]7] wjZell A

2021. 6. 28.

HpAbEbY ATA A, A S 0

)
duejor, Bro FAY xjo|r} &%

-

R

2

e
=

3ol

A
o

2l Apslell A

o

5

ArEgu,

# Ol 20 AT/ tFEAAL

3r

<

7A
P |~
S
o
o
— )uu
;Oﬂ
~ ,(\A.-A/_u.A
© |7 |G
27| |5l

WN_ W_, o_ﬂ\/w

O e -2

XF T ©

= | ~|o5 Tm

Y
~ - |_IEE|Re
-z | ZE s

(%) ~ —~ @\}
T | b @.wﬂ Ko _
ol |afe o

—~~ — \}1)(,0'

" —_—

~ L(;O a
- - mfﬂﬂ.mﬁ
In ;&.WE T o &
ClECRICIEHICHECIS)

il —

Al g =S| o
BU | yo &lr| ©F | 8r | 3| Mk
V=R K g 3

ol

AZFZ olojA| L, M 917

™

B

R

O

o AZe oful

]
=

¢

o

el

e

- 119 —



o

Nd

»AO

\

() A7

EBS%}

-
.

1 ofn] &AM

[e)
S5 WS

il

[

2.

Jlo

IR LIRS

5]

g o] o

B

—_
1o

Fy 7k

S

AE e AZE: o

() 9ol 2

17] Shgel Rl ol E4dd

5]

1] kel M2 Efo] HA o

5]

() 9ol @
() 9ol @

8 mgol 54 28

171 shsgell 33

5]

]

-
¢}

CER ]

alo
ol

Jo

K|z
ol

G
g

o}
&

W AA sl 2&

ofzA0| QIO M FAlA|©

=
—

7|Ef

-
- =

STk AAEAA

R

2]

A=A 82

A3

Hlo

- 120 —



A7 1A

AeArR M 1771 Algst] 7hE BWdke ste tidos Fatatolx ws3
Aol Al FHE Qi) Alg 3 o= g Skee EUT A JHEC] 15% wokslow, &
3k A2 o Ao, £57t L S O 5o dkE wES 3 Bals ARE bt
T 9tk ALusAAATA TEH T2 W) o)A o) whg} 42-58%S AR 9
A A HI&E U-49%Z SFEAA At AAT AR

AE2 o= tgtMe et AeAls wage EUWEY shte] wSggoR e &9
3H pstnol 159 s wWhEo| 15709 wsHAol EAIH Hilte Hellt 2=y
Aol SME0] oA AT & A47] T o 9lal ARlo] Ras R uad A=

8 S & Qloid MY Yol T Asph Agichs v} gt

5. [@574] 25N ATAS THE THHA ol £ThE ofw mhol
Solom £AGUA? [odY 7] S AE 7S]
olall

() AsA=
() AFAs && g
)

2ZE0] g9l lgAs i
JE} T2 ofzi0] 91081 M ZAAL
6. [&3A] shdvdE Bzbs] b A3As w5o] oj¥/ Soled A5
7 Ao shdo] RE V= BAH FAAS
st =:] o) iy 4 A= = o olTxlL s}Q o —/‘,\—25%101 E?“l
shd 4 15 A5 olall & NSRS &8 W5 OlZX|: WL
r O o =y

2

U‘W({Jt—\
D DN

2

19 110k | 1ok
r | r |

7IEF CHE 9f710] SLOB M F4IA|Q

- 121 -




] 25etEold ATAS THe TR Sol m@rhE ofw majel
E9ak Aol MRS ALY [ole] A/ AE Ths]

5 = s =7 E_\% 7_.;'7 _\% 7_53}0 7§|
lgsrg | T | TR MRS AR a5 ah At
soa | oL A [ e el (el (A% [ gof ol [ gl [ Aat [ 34

8. [@574] ATAS wHo] WHHY Fo] So] Lo AT of- ARE FE
St Aol FALUM? ol HETY A ofE Aolw Fg 1-24%F Hof
of &#7} Qlrka Tk AAHe Az ofw iy
() s A
() 72wt} o wol o} ¢
() o Ze A o} g
7|EH T2 Of710] QU081 K 24X
[%34] A5 gAY Zo] Sof erpl o wajeld AEahd £
SU7N? A 5~68hd Aol Fu PRl A7ho] 1747 9l Zo] AR},
B83 5 Qb A w3 A3 mel @A AL FolH ARBE A
2 Bge 5 oum AU AAde] A7 off@A 97 F 1A 34
AU AgE ke Aol FAA L
S EEE] FoH ATeE A7H5-6 A9)
1230 e Xzt x
3-434 Azt NE) x
5681 Azt Azt e

7IEF CH2 of7i0] SLoB M F4A|2

122 —




FekaL AAF Y o

) A7) v T-ed e B

9]

7

il =M%

3]

u)2x
=21

Uk,

AR3t W 717 (3, vlold,

11 [R5 717 79 olv] 94m%S 9

-
s

F7IE <
A171 Bk o

37to] By},

FolThs 4

2 RS g

s

of®l 75| 91e7he?

o=

o] Sea FHA AR

- 123 -



OITNls WS TS AUSH SImot SHmAo| N MokE ADt M=

RS

o] HEE AFAF WE =YL AT st FwA Aol hstel Lopn)
A MEYUDL AFAS BE EQo] AP A Pk BAF] 9T AT
B9 MRoly] Wie] g AP 3% o4 RH=FuU

o] HE Avhe AT B ool AGIAA B AE FETem, vhma 7}
U= MR S FHA BASYUIT

2021. 7. 5
AFsta ety WE gt WEF AF
WA ATA FAH, Axns $PE =Y

x 0HST= S=0l H3 v &AL

g O ) @9 (C )
g3y (Ol4d () @58d4( ) @ 9d oF ()
A% (O () @44 ) @ A )
X4 AE(), FAH0), di7H0), TiH0), AF)
Stul AKX | @ A=A () @ F4EAC ) FHAY9 () @ =AAY( )

=1m| = [ @ 68kg°ls} () @ 7~128F20)8F () Q) 13~248F oJ5) ()
=] @ 25-358F o3} () () 3682 oA} ()

L [eAs w5] 2 Alsle] A&Ee dAyor, FRo FAY Aol7} st
== |

Az olelAm, 3A 917 el 5

=
e
)
rlr
[-‘O
1
=
%
oX,
=
o
il

=]

L=
i)
o
[-‘O
of

A o] tigk o7F BokA 1L lFU. 258l EAs w50l EYEHE A

% @ AAEe A7 oWyl

=
=
rol

- 1256 —




= 5 o Sl= Ayl ol3lx]x= wS-°& 95
# A¥AT 1K WMFE ofwA AT AL = AW Jd¥AT n&E 9%
S = = o
S S o] N = e = o] = IAZ=E 3 5 9 slo KRy
St} stuge] o Follvt sk 7 A9 & AAE side] flste] o
Z =glol L AlE S ] oo F=A Hlak .
#ol dAyre] dAE EESisU AV EAL Uy Aol SHal FAI7] vy
X O =13=5! ‘
arEa | | TS BT
CISX s ClEsAls g
=x [
pioh olzxls n8e IS 28 o7
[== R |
simate] 2/cid)
= (=)

. 2015 WS SIBAIS Ol % -
ol X | = - Ixe sl pe . =
gerls 2022 IKpY %ok oErs gszE o
Lt/kqix?_r IEKs 7= 7Is us H o Al= mict

== zEglo] 1

TAL ot U PAR(IA, S, SEmSTle Bl
SEazt 74
2830 80 i B
o= T #4339/ i
- 7B P| Y Y R
A=) 17ARZ
eISxls TSPl | - mof MEglE
=y A
nS2p 1Y stmzko| - o} AlZH
xad -+ 1AL REZEAIZE s1—xLo
2l

Sfuet . mSE A
Slxo MR I | - oISAlS o B U
Suge| . 2ot SEiE o | - eZxis 7% 5o ms S T

o o o e | - SZXl= w2 1= AE oigt

SR SR | L eiziiawEe Pl A8 o | Do o4t
. sa=Egjof ok
- T s g o
ot o1 - ZRE 7P| g o
e . 2megof ol
- oIERS Ofef 28
elzx|s - o - OIEXIS 7= 7S 28
EEEE sadel x| oZxS we w8
. aZedol ng
BEEE | - emxs aswt sy
a2l AR
Glsxls . olERS TS BAL stmel &im
s =2 Bo| ofgt

- 126 —



2. A5 w5 7P olul wSHFoxi= EBSS F-s/ldst QlyAs 7Nt
o]

A9 EY ol W] SeAulz Al BE $ 3-631de O go] WK
SHPYE A3 AFHL Yk STAE Bab) S ANAE s e O

() o] Taly] shstol]l =0l Wol & Y
() QFo] L] el 27 =] 2 Y
() E25 A4 41 A% =17 &=

() o] Tal7] ol MR Ego] HA &3
() o] Taly] shsioll A3 mgo] HA o

A7

AeArRad M e 17719 Algste] 7ke Biske ste thdos ool w3t
Aol Al 7E 9 i ‘AlE 3 o= g o5 U A3 AEEol 15% wohxlon, &
3k A2 O Ao, £57t Ld A O 5o dkE wES 3 Bals ARE bt
Ak MeusAAAT L w2, A B o] Il wEt 42-58%F AAsH F9
d Y HIELS U49%E SFFslEA AstAxt AR

29 o gEllE o] AFAY wHe SAPEY ke WRAYOE S 3
s 3R] 159 S WEe 1579 wRIbgel EA Hgitke Polgie: ==t
ARhell SEe] BolA UTAE 942 AZY] T 5 AT o] B2E REe] mid AE

£ T2 oA ey ARl £2 A3t v Z=0 Ioinh

R
o
ro
e

() A7z
() Hst

- 127 -



]

-

o

(2] 71 v A= 7}

o
B

o
Jo

Ho
0

o
B

do
el

JJo

Mo
o]

&

o

Ho|
o

of
e
ofo
o

o

Ho

o

]

-

o

Eglo @ ATAS T

hva

ofr
E

—
o

o

Ho
o

CEREER!

() &

gl

.
Tor

&
]_3
]_3

]_

=y
]_

=y
]_

S
of

(s}

1~2
3~4
5~ 62

Jo

Ho
0

)

o]

Ao A3t

&
piil

.

[¢]

e

grEo] Q=

2t

5,892A17F Fol 174

PN
T

)
pal

bha gt

AFAE Wl Fab
Al A

w
2

1

]

An

1

.

ZEg o)
2y
A7) e,

o

oA -

By
=

AA

-

.

2

<]

1

tol =}
A F 3AIZHA02A17) S A&

w2 A 5}

S

).

9
o
3]

N

oK of

oL A9
w| <]
H| Mo
“q o

of
E]
ofo
o
%
Ho

o

ofr
E

=
1o

%

Ho
o

gl

.
Tor

- 128 —

i
bl
!

]_
2

]_

=

[
T
=1

[}

1~2
3~ 4
5~ 62




el ol

]

2

ForM wHIY

A7) ke,

Adnh AE7F 1, At 2, A7t 39 93ds BHAX

ojp
%
| Ak
NI
oy
| X
=
<0
E]
of
By
~
~| Ho
~|
st Y
G
ol
o1
Ba
of
el
,ao
~| ™
sl 21y
& 0
iy
=
T

AFEA olefel = v

HE7} 2= 7

A

T,

S

=il

o] A& wAel

T

e
il
<
e
)

ol

o
X

ol

s

A & % oleka gy

+ A&7F 1, 2, 39]

a4 A
S| A A7 wge) FA17) kg

E

13} ghae -l amt

e

ojny
e

T 1

S

72 E9)

W
ojny
<N

]

7174, vpol=L, Al

o).

@2 Aol %47

hvi el
= a1

hs

g 717)= o Ao

37 9

PR QA g E9s

=
-

Hhh T,

- 129 -



—_
03
oy
;OE
ar gl g T I
'z W
T n L T 2 W oo
o TE TuE % P 3 9
A o z M @ B LI T X
o ¢ ol s} o AN
My of o < - e XO -
‘AI.VW = g o o El W_M o) Bl \WL ,%A_l
= EEP > i L
o HEEE =T o A
N Sl == = oy o o RO
o- —~ S oF
o o I h
" ofpl 1dr|
o 2| . - = o S oL T
x il Z+ / - Gl - Mo
ol = W — = X
3 m " " & = ﬁ-H X w ,.:o o .:,._ Orv M
~ L W |_ wm¥ | & E N g w ar Ho T Jlo X
Mo - Mg g KT s L= g 0 i~ o 2% p-
5 A - - | It | +5|25E o o 5 N X
o Bk 5| g™ \ w0 ESlp ey ® How o oM
o T gl o ~Em TR % o BT N
T AR / \ E{EES : do o B =
= i 0
s + Cl< 3 m oS B W
o . op — T do BT
B3 olr b Y o
T o= N
o ™ a2 W
o o) = o e
o o m ﬁ o L% R M_ﬂ £ _Jmﬁ H
ﬁn_ o 7 El T Fi 4 Wo 1_Mn_ %o ul i ol
;O_I o] N \.H.A ...“Mﬁw ™~ ..OJ. 0 ;Oﬁl Oﬂl Ot w ‘Wﬁ
o 2 RS = g B 5o
g T | ® o e
< LAl o d A — a =
iy = 2] | H o R o) M
. i) m g & A _ ! ol P =
X s I R 3 X o
= ik =5 R
— 2” 1v_A|O ‘uAIO
T
s X HL = %o
= ™ ol M-
L .
ol = =
0

- 130 —




JJo

qgzA 7led Aol

-
T

l

A 7k

il
o

FA% L5

2l

1

A

3} Aopaa] z5skuol

dlck
h=A=1

4914

5
-
.

L/ﬁ

14. [3}
Holefok

2 Q7

3

deflof Aol M New

il 54171 vk ok

3]

1

[New Normal AJthe] stw
Normal AJthe] stw =+

15.

ol2x
=21

o) Sea FHA AR

- 131 —



	I. 서 론
	1. 연구의 필요성 및 목적
	2. 연구의 문제
	3. 용어의 정의
	가. 인공지능
	나. 인공지능 교육의 교육 범주
	다. 인공지능 교육 학습 환경
	라. 인공지능 교육을 위한 학교와 학교장의 역할

	4. 연구의 제한점

	II. 이론적 배경
	1. 인공지능 교육의 개념과 필요성
	가. 인공지능의 개념
	나. 인공지능 교육의 필요성

	2. 인공지능 교육의 방향
	가. 인공지능 교육 패러다임
	나. 인공지능 교육을 위한 교육과정 편성

	3. 인공지능 교육을 위한 학습 환경
	가. 인공지능 교육 기반 학교 교육 체제 구축
	나. 인공지능 기반 학습 환경

	4. 인공지능 교육을 위한 학교장의 역할
	가. 학교장의 개념
	나. 학교장의 역할
	다. 리더로서의 학교장의 리더십
	라. 인공지능 교육을 위한 학교장의 리더십


	III. 연구 방법
	1. 연구의 모형과 절차
	가. 연구의 모형
	나. 연구의 절차

	2. 연구의 도구
	가. 연구 참여자
	나. 조사 도구

	3. 자료의 수집 및 분석

	IV. 연구 결과
	1. 인공지능 교육의 범주
	2. 인공지능 교육의 학습 환경
	3. 인공지능 교육을 위한 학교와 학교장의 역할
	가. 규범적 차원의 학교장의 역할 속성
	나. 구성적 차원의 학교장의 역할 속성
	다. 구조적 차원의 학교장의 역할 속성
	라. 기술적 차원의 학교장의 역할 속성


	V. 논의 및 결론
	1. 논의
	가. 초등학교의 인공지능 교육의 범주에 대한 논의
	나. 초등학교의 인공지능 교육을 위한 학습 환경에 대한 논의
	다. 초등학교의 인공지능 교육을 위한 학교장의 역할에 대한 논의

	2. 결론 및 제언

	참고문헌
	Abstract
	부록
	부록 1. 전문가 집단 설문지
	부록 2. 학교장 설문지


<startpage>13
I. 서 론 1
 1. 연구의 필요성 및 목적 1
 2. 연구의 문제 4
 3. 용어의 정의 5
  가. 인공지능 5
  나. 인공지능 교육의 교육 범주 6
  다. 인공지능 교육 학습 환경 6
  라. 인공지능 교육을 위한 학교와 학교장의 역할 7
 4. 연구의 제한점 7
II. 이론적 배경 9
 1. 인공지능 교육의 개념과 필요성 9
  가. 인공지능의 개념 9
  나. 인공지능 교육의 필요성 14
 2. 인공지능 교육의 방향 17
  가. 인공지능 교육 패러다임 17
  나. 인공지능 교육을 위한 교육과정 편성 19
 3. 인공지능 교육을 위한 학습 환경 28
  가. 인공지능 교육 기반 학교 교육 체제 구축 28
  나. 인공지능 기반 학습 환경 31
 4. 인공지능 교육을 위한 학교장의 역할 41
  가. 학교장의 개념 41
  나. 학교장의 역할 42
  다. 리더로서의 학교장의 리더십 46
  라. 인공지능 교육을 위한 학교장의 리더십 50
III. 연구 방법 55
 1. 연구의 모형과 절차 55
  가. 연구의 모형 55
  나. 연구의 절차 56
 2. 연구의 도구 58
  가. 연구 참여자 58
  나. 조사 도구 59
 3. 자료의 수집 및 분석 65
IV. 연구 결과 67
 1. 인공지능 교육의 범주 67
 2. 인공지능 교육의 학습 환경 78
 3. 인공지능 교육을 위한 학교와 학교장의 역할 88
  가. 규범적 차원의 학교장의 역할 속성 88
  나. 구성적 차원의 학교장의 역할 속성 90
  다. 구조적 차원의 학교장의 역할 속성 91
  라. 기술적 차원의 학교장의 역할 속성 92
V. 논의 및 결론 95
 1. 논의 95
  가. 초등학교의 인공지능 교육의 범주에 대한 논의 95
  나. 초등학교의 인공지능 교육을 위한 학습 환경에 대한 논의 96
  다. 초등학교의 인공지능 교육을 위한 학교장의 역할에 대한 논의 97
 2. 결론 및 제언 99
참고문헌 103
Abstract 115
부록 119
부록 1. 전문가 집단 설문지 119
부록 2. 학교장 설문지 125
</body>

