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& Karkee (2025) AR5 met A3Z p¥cte 5 AR A|AH
. 0% ololFE | o450 oo]dEXT ¥, FA, 248& &oll AT Als
Jiang et al (2024) el 140 ul sl o
/\]—EEI TE = ¥ &F
Laureano-Cruces et al. u-eA Sh&AE 78 A AR S & XS
(2014) oo]RE I 52 Adshe w4slhs QEmo|A
ASl A =X a2 st SHEAOAl AMEIA =R|7F ©X
Lee & Kim (2023) ]-osﬁ]o]x e o jﬁ‘ié‘—;oo]ﬂ ;kk}}gi;ixL c]ilnav =
T T8 =2 49 oo o =2




2.2.1.2. Al oJo]%

<r

st

o]

tHWooldridge & Jennings, 1995).

At
=}

A A7t

S

A ek At

SE

Sh
o

s

|

2, Giddens(1984)9] °

N

o

1o

<

L
ol

8

2014).

(Laureano-Cruces et al.,

o
|

J)

& Norvig, 2021). o]

B

_
1o

N

oju

‘_O_

1984),

2 o]0 (Giddens,

o

S|
)

oT
G
To
o

Bl

—_
1o

oF

mju

or

Ll

~
Ty

w
=

WL Ag

Kim, 2023).

o

1987),

1995; Dennett,

™ (Wooldridge & Jennings,

3 o

SO

s
-1 g

FEoM =

FE

2025).

(Sapkota et al.,
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= =S AldstAY Jijlekd os 425 AAIsk: Vlsezm "

=

AR AP Q7 Ex OFE ofolHES} JAstT oxfaEste] £

AEN(Multi-Agent System)S &

ﬂJlo
gg
ol
ok
r|r
olr
i)
)
)
)
o
=
)
)
|m

s o8 oo]lAEZE ¥HY xAHYZ YSIH AT Als(collective
intelligence)g #3d £ Qti(jiang et al., 2024). WS QM= &
o ool HEAES EMstn slantel AlslA EAIZE SAlst: &
AR dtz UepdthLaureano-Cruces et al., 2014; Lee & Kim,
2023). Yl 7HX] £442 F=olER oz ARSI, It FFAGo] 7Rl

oleygat w4, AEA AsAge s1EMoz  LASHGiddens,

(Sapkota et al., 2025: Laureano-Cruces et al., 2014; Lee & Kim,
2023).
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By 54

79 A7}

A&A

(Autonomy)

Wooldridge &
Jennings (1995):
Giddens (1984)

o
9h3Ad

(Reactivity)

Russell & Norvig
(2021);
Lee & Kim (2023)

LT XA
6 oo

(Proactivity)

B At o) ozsta|

0|
d

Wooldridge &
Jennings (1995):
Sapkota,
Roumeliotis, &
Karkee (2025)

A1
(Sociality)

Jiang et al.,
(2024);
Laureano-Cruces
et al. (2014); Lee
& Kim (2023)

Norvig, 2021:. Wooldridge & Jennings,

A|ZH perception)

&
ged Jls AIEEE Yol 27, BY, A%,

E (Agent)9]

o

oM St

=

.
S et JEE AL ujg TYA. of
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2025; Xiao & He, 2025).

(Zheng et al.,

(Russell & Norvig, 2021).

oju
o

T (decision) ©A| 9|

10T
o

=

REESEE

AfIA]),

P
o

A

2opely,

JIE,

C e 9d A%

@)
o —

Bl 2 UebdtHVygotsky, 1978;

3]
]

A
|

5t

Xiao & He, 2025).

ro

-
~_o_.c

]|

ol

_x_u

==t Wooldridge & Jennings, 1995).

g

tHLaureano-Cruces et

oju
e

2014; Lee & Kim, 2023).

al.,

Tor

J)

1o (Russell & Norvig, 2021), ¥ A0

M5

Moz i

tHXiao & He, 2025).

ol

AS]A A4S AFE(social interaction)
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=

FA 2t B AR 2gE Fejolci(iang et al., 2024). WA ol
A WAApshEAl-AL oo ME 2t ARE JEALgo] o] ofA|n, ool
Ex wel @y &4, o8t YEYI o), 2A Tx% 5 AH £

Psto] F srLo] AS FFAA]FICHLaureano-Cruces et al.,

o
==
ol
4
Ir
o)
olr
QL
Jpy
ga)
De!
e
hu
A

| 53tcHRussell & Norvig,

2021: Xiao & He, 2025: Zheng et al., 2025).

o 23 7 PEERTY ze A3
X7t 748 ZHR|shL sFSAL dlolel(=, @38}, | Russell & Norvig (2021);
o oju|atste] U AEa | A7t el )2 2| Zheng et al. (2025):
(Perception) ) A . )
A ojsf =t Fojw F74 Xiao & He (2025)
A S ; .
Ty olAlEl Hmol D= o4 Wol= £A&, 1Al | Russell & Norvig (2021);
o L _ A A7, ojEul gRal Zheng et al. (2025):
(Decision) | 23l £X9] Y& A= .
27 Xiao & He (2025)
RES o ZuE AlRgel €42 | AARE e A, AtE | Wooldridge & Jennings
(Action) WSIA] 7] o Eu AR =X ¥4 112 &R (1995): Lee & Kim (2023)
EiESS BE AuE vrds) YR Mg Be, vl =4, Xiao & He (2025);
(Learning) oy M2k 7PAl 7fQ1st mjewl 31w} Russell & Norvig (2021)
Ate] . .
- _ st&XF, WAL, ofjo]AE Jiang et al., (2024):
HEAE | OF doldE 7 ¥elm ]
. _ 7 A s AL oy, Laureano-Cruces et al.
(Social 2oz ATt A5 4 _ )
) APEIA ERG /A (2014); Lee & Kim (2023)
Interaction)

Al oo]RE= el AFd AbEstet QAFEA AL fs AAdE
714A A|AHEI0|Q} OLKZheng et al., 2025), IS A0 EULHA

A9

_48_



SAle] Alm, @™, AAE Adsts med AsAlR SAE
(Arnau-Gonzalez et al., 2025). o]g{st XL sH& Lol

ou] 3YoE BE TYF WM FAYES A

Pa)
ol
ok
=
!
)3
Pa)
1p-
ox,
o
o}
fon
ol
ok
r|r
Br
18
ot
rO
of
Pal
olr
[0p)
c
i)
o)
o)
3
e
|o
tu
o
ol
e

Wy AR A4S AEYstel 8
(Laureano-Cruces et al., 2014), o]l Os}s nPA|AELIL SH&Z}O]
S =< R/ F¥S HAE ZAste mlEW AlgY deg 245t
= AA¥(Coaching-based) AlZ ZXIgtstF tHArnau-Gonzalez et al.,
2025). ¥Hsts F40A Al o]l Ex= det vl 24, Ateld AAY

oA, BUH BEY 95 52 59 YaAs

1o
(D}
o
ol
ok
oz
>
N
;
S~
>
ton
)}
o

AAHsocial mediator)2 7]5&0]

>

=L 9 tHLee & Kim, 2023;
Finkelstein & Soffer-Vital, 2025).

olgigt 7|52 UXA =A|o]&(cognitive apprenticeship)ate U/

2 W) EAolge REa, 3%, AEY, AR, SAT} e oA
x2g B8 staAt AEIMA AlRE Ywstsles wstn(Collins et
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S

o0

Al

o},

Al

SAtel A

%,

=
=

tHXiao & He, 2025).

i

AR, 9F AlZkatel wleRIA A

OltHYan et al., 2025).

8°

THLee & Kim, 2023; Finkelstein &

]

A

@)
IS}

tol mpAtofA 7Y

=HAIA,

Soffer-Vital, 2025).

tHArnau-Gonzalez et

2 AL =tHGiddens, 1984).

3 =
1) v 8o
Kk = o K 1
oF el 3 !
- I B T
_ o = %o | MH ®
Jo | — ' | o iy
I A R e R o
oo | U ol o % w |7 |
T’ | == ofr | RO T &=
o || LRI o A <
L | o 70 K w ol o B |
K — —_ [ ~
%o | =< A Hy — 3
ol A3 | 2 < | g
[ e N I I - e e
—_ = H_| o ﬂu — sy o | —
s K K o ~ ) X| | o wr
S| o | ST T | g
oK oy WX okdo| g |RC | mw
7 - =
o K A
.MI.,.o o | OH oo w 1r oo oy | gy H| oy =
X|RR B RRY o PR
2 |59 T | P o S| T
bo |0 T T grdo| ar | | X
Ho Ul . R aSing B K X0
Jo BN o | KB Jop WP
. 3 pe ~ _1_& T |op " =3
o |2 <[z olo T < & |z o 1
040 Ko 1:.AI P N < o
ET I Bl G B B e O
o™ ! bl "o o
o AH ol il
X wowo | a K
wm_ B o <[z
K ol
= = —
S _| 3|8 3 a1
— N = _.5
— N = N = —
—o . - = o |
—_ . on ! — L_o
28 ® = N |5 SR s
m 2B < S s S |7 qw_‘
K| o DE| F =D
N = N © | <
r+ 2 M % @ o oG O
Bls5 5| 5| 2|28 8 |3
.2 O s | ® |3 @ | X
23 5| 8| g |3 g =%
£¢ 5 1“2 | 2|E7
T2 ¢ ¢ E &
3 S o = T
= S| <
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’ (o] r O 71
st 194 xRlE Agele, Raxle] RS AT SuAl A8

(Arnau-Gonzalez et al., 2025; Lee & Kim, 2023: Finkelstein &
Soffer-Vital, 2025).

T 28 JH n8A ol
SEA KOl Oo] B
M3t gk Hartel Holetd mer s 51 AMe
t}o] o mcule xl= RAF
(Personalized Learning) dol=et J_J']; :‘i }Z =3 e 9E stg 8 A&
E‘X}%OO Qﬁ}ﬁ K]T;]
BA 241 &g A& 47 dEE QAAlste 34 Sot etatol =7 A2
. . e = &
(Emotional Regulation & NS Zrstsl] U x|&4 - 4 st ° av -
N AMPA &S 48 Als
Engagement) T
A71 248} A7 &8s _ . B}
(Self-Regulation & s AgE Al4steta srEALe] £/
mewg Sof A7IR2d F4 54 WA 571 43t

Self-Efficacy)

¥ 45 &4 a2 Aol 23,
=i a
=

(Collaborative Learning

fu H X
Facilitation) e e Es A T
LA Al A gy 24 & Holg g 2Al5] WA A2A,
(Teacher Support & WARHA AAIZE o] =ulap 2R 715 st
Learning Analytics) WA AR A 4 584 A
nadhg TR A
(Reframing of 5At HlolE7t et or S A AHEA,
Teaching-Learning vrdEo] stg 2 UA oA W AA F4
Structure)

[£ 2-13] HYAT 719 Al oJolHE D23t5 28 P

2.2.2. Al oJo]XMEQ] wAsts & AA e
Al oo]dE9] wests
oA A5t S
"ot 2 A4t AV 21 AdAAE v eR Al oojFdE 27
o] siA Hels oA TR AAlste Y e/d(clarity), #8%

O_u
c
.
=
=
)

- 51 - U

_}i._
e
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9
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2
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A M(appropriateness), AZA(reflectiveness), +4]’d(concreteness),

AHe-d (autonomy)o|CHUNESCO, 2021; European Commission, 2019;

Hassani et al., 2020). o]2]3t ¥2]52 A7} 8F5Ae] QXA ELE &
AstHA = I ZA/EY WA AAES FAItER st MY 7S

BEG2 Al HH e meuko] &R} waAtoAl ESHA A
SEE A=E 9uisttt. %75 (explainability)2 w58 AlQ] 41E]
Aot U2 FHst= AN xHo=, AlQ] wH Py &Y LAR7F He

sl Hgdas staxte] olslel ARzt 7ebEICHUNESCO, 2021

=

European Commission, 2021; Arnau-Gonzalez et al., 2025).

84 Al 20| U4l st FUT wrAtel B FOl lojshe

A= 2ATO] oIErS ChAlSl7|BC} BEsn sl Ado] AaAe kols

A2HX2 7]sgttHLaureano-Cruces et al., 2014, European

Commission, 2022).

gL SaAe] AT A% 4Bl B Al jY AT P
Aote oot AAA Ao 2o = AL ZIH(ZPD)o] At

5_ =
AR AY9S x5 (Collins et al., 1989), Al= ¥he mf& 7|4t mjc
NEI O stax|T} AFAlO] A81S AAGT ML RASH A Q2 x|

o= a a

MAEFS. 73skstti(Yin et al., 2025; Lee & Kim, 2023).
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WY 2NEGS StEAle] wimEA ALE Zetshe o audoln

(Laureano-Cruces et al., 2014: Hong et al., 2025).

AHed2 AL staAe FAdS AslishAl =S Uiy s 2425}

=

of
o
tjo
1
o
rok
I
&
r|r
Pal

a1, 917t ZF=(human oversight)g HAA|2 &
=Z7HIntelligence Augmentation) AAIZAl Q7P HTWHES HLASIHH
(Hassani et al., 2020), s+5A19] Helet A7 A HES HAGIE=E A7
T]ojof SHEHUNESCO, 2021; European Commission, 2022).

Amdoz 2 Apol Al ooldE @ity £ o) Jhal AA] e
L AP} BaAte] A )5S 7]ER 08 SHelHA R slaAte] QIx|A.

AR FAEdS FAIsH stH, B4k |9, 42e Aldste AAA =

74 e o] A a7
NE 2021): E
EERY Ale] e 279} MRS UNESCO(2021): European
(Clarity) SoslA AASHS AT 7ha Commission(2022):
ari o or— =
Y e =° ° Arnau-Gonzalez et al.(2025)
ogx st MTel WA 58S woll Laureano-Cruces et
. al.(2014); European
(Utility) AR =54 o
Commission(2022)
e staxpo] 22y} oaro] ora Collins et al.(1989):
(Appropriateness) A et AHS AR Lo Arnau-Gonzalez et al.(2025):
pprop e 0 o= 3%~ &5 Lee & Kim(2023)
8 &AL AH1Q] 238 HEotE A st Yin et al.(2022; Lee &
(Reflectiveness) HEFQIA| A R Kim(2023)

A7 A 7Hs5t dEj2 ojoulg AAsH= Laureano-Cruces et
(Concreteness) AR Wk al.(2014): Hong et al.(2025)
A& QIZto] Tk At Hassani et al.(2020):
(Autonomy) A1 2%848S BEEsts AA 9 UNESCO(2021): 1-5%5(2022)

[# 2-14] Al ofo]EQ] w4shy 22 A7 de
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5
1=

s7tel g,

T+

=

[e)

Fod

9

ol

[

2ol A A
AUt AR AR AR A2 1Az Pk Al

=

al;}

A
S

2.2.3. Al 0J|o]%

=

oju
i

A& EA|o]=(cognitive

1989:; Vygotsky, 1978).

A3 &A1 mtHl(question-driven feedback)E &

mEU 2 JjdstE o,
apprenticeship)?]

o] = (Collins et al.,
al., 2019).

2
=]

o

mju
—_—

+
(o]

24
A

=
1=,

o]

d

=
o]

<t
o

AR|A ZAo]

diet e,

)

(self-regulated learning)

1989),

2025).
oto] ARe]A AR (social presence)it

1 (Vygotsky, 1978; Collins et al.,
THLee & Kim, 2023). Al

(zPD)o]l St& ol =da APV

o1=]9itH Arnau-Gonzalez et al.,
NCE IS IR

A7

QJ

o
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2.2.4. Al oo]EQ] PBL w43ty A&
Al oo]HEQ] w4sts 2 7152 XA, AMEA, AAA xE
2 &0l AR I RS 2ESIES AAEY, A MG, g+
AA, Asl 29 9 MYartz LML= PBL(Project-Based Learning) &

=
Y T2 =2 Y82 7RIt PBLOA naAts AlA AZAPE oty

o
g:!
)3
>
Do)
1
ol
-4
©
iniA
i)
o
P
oX
ol
o
l‘ll‘
KU
>
Do)
p
ga)
>
Do)
Hu
=
%)
Ml
>
(=)
N
N

24, 2029, 42, 4 DAI(Collins et al., 1989)°t tf-&5tH, Al 9
OJFEE o] & Hlolg 7|¥ A} Atzeby mEwoz oot

sisttH Vygotsky, 1978; Arnau-Gonzalez et al., 2025). o]= PBLY| &+
A Aol g, A9 WA maAle] 24 J15e Bl @ g7
Hmelo-Silver, 2004).

552 Walshal gn AN Bote Pt

—

AeE xEe @Y Qe ARE BAs gl 23Ee wAsL, AR
A, B Al 9% 2% 52 5o 4ese 2P AU

(Finkelstein & Soffer-Vital, 2025). o]2{3t AI3]A RHE PBLOA] &

i)
o
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)
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e
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20 o=, =Y AstE FEohal, 49y XX, A A,
U d Y AANA AEDES Alsetti(Yan et al., 2025). ol &
T WFo] S b5 ddo= ANt s 5 AXA T=AQ ZA-
‘& GA(Collins et al., 1989)e} T-&5tH, & 7|9k PBLOJA A& A
stety =AU S X|sttHFinkelstein & Soffer-Vital, 2025).

-

QF AA]L Ate], AA 2 &Y &+ PBLO| @+tst= A1

_|ol

(Arnau-Gonzalez et al., 2025: Zheng et al., 2025). 3t st5 2 19}
diet dolgE ivre=z Ay A @7l JAE Ao
(Laureano-Cruces et al., 2014; Lee & Kim, 2023). m2tA] Al ofjo]A
Eo W4als £3 7152 RN EA0E uke] PEL T,

A%, Wt 2xE 7128 ZYHE AAZ APl SaA G,
¥, 4% 522 o¥Roz gxlshe PBL AWM x¥ A2 Aol
2~ 9JTHStrobel & van Barneveld, 2009; Collins et al., 1989).
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o|X E ASHES x|
715
oA Aol oo wa] ol W B A Hmelo-Silver 2004, Collins
et al. 1989
Bl oo A 11
g7 W AA O m o Epoja) A Vygotsky 1978,
Algy gl A ofol Arnau-Gonzélez et al.
o1 A 2 o]z XA (ZPD)
o +8 29 2025
e
Collins et al. 1989,
FA U AT EY At Az A al o]x] Hst =A
© 129 | At 22 " I w3t 2% Hmelo-Silver 2004
a5 e e Hk8 A]7F &l W JIE 48 FQl, Arnau-Gonzalez et al.
mow 3R L eoly &7 2025
B9l o7 @3t v)g 29l W AsEdx gl Laureano-Cruces et al.
7ol 2438 Y 2014, Lee & Kim 2023
A3 A o AL tist Y EY I A|ztst W Hmelo-Silver 2004, Strobel
OS] e s o= Zro] Zo] AA], B AMA o & van Barneveld 2009
o35} miako i i -Vi
\q-qu—- Hato] zod RS 2 oR Ld A2 Finkelstein & Soffer-Vital
Fzolsf 2025, Lee & Kim 2023
SHEAL 2 Ay HAIR], g8 U e 2A Yan et al. 2025, Collins et
R g4 Ex QRS A al. 1989
. R N4 2 A, Hmelo-Silver 2004,
_ _ ) ) Finkelstein & Soffer-Vital
e &5 Ardet =4 74 F 2E A
2025
oE CRIEL RIS
Y t al. 202
s @4 lEs 9% A an et el 2
[£ 2-16] Al oJo|HE w48k £27]59] PBL AT
ANSEA
2.2.5. napsts WA 9] Al =

on the Ethics of Artificial Intelligence o] A]
Al 7FR| 2 Afotof oo,
Ygo=z g8 Ljojof

A4,

st orm

x84

Aate

28]

_58_
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(European Commission, 2022)2 w52 AVl 19&(high-risk) 44

o £ & &2 AAstH, AF A=(human oversight), £974

o
>

(transparency), 275 d(explainability), B /d(responsibility)

0]t Holmes et al., 2022). &, AU T EHHF Al 7§49 A|-
e, 2A7F 8BS AAE L, SFEAMeE WA ol 4 e AWt
sA4S @Hsfjof 2 oju|sttiKhosravi et al.,, 2022; Wei et al.,
2022). AR, 37880 284> F2E HIS AAstL oger da
ojo} sttHAkgun & Greenhow, 2022). 4l
-

o M As & U BRI A A

.I

N e & QLstti(Le Métayer, 2010;
gy 2022). CHARL Q17 ZEL Al o] @aAle] S0l ®i W

FOA =5 5t W& FA9 Awde B Ouyang &
Jiao, 2021). A&, A d(relationality)> A7} QI A SAFES ThA

Al I 1 AL FAIE DEA AR J1ssteg slof, @ejet

1

=

1%
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)
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A7t FAA 9 oA P oAl el =2 5 European
o7t A T eme A VR gy zs A 9 HA YPate P
e a o P o]z Pan=4 o o R o2 T uu C . . 2022
&%, At 45 N N N ommission ,
StSAF AL A] M4

&5 2022

N AEA= 715, A European
Rold 2| At el L @ 270, Qel-dlolE A2l 2 B2 | Commission 2022,
594 Hevksy e | 20 oyst 9 84 o IE | wIEER 200,
a5 WLSE 2022, GDPR
Xhe wrx] Ad ok} TA
34 9 M wA, oy w5, | Lo o A WU o UNBSCo 202
o b, gAg Axt &3t GEF ﬂﬂ"é%? 2020,
%84 Ar Azt g} oo Sa 202
™ o =T
matolujx] | F4 ~8-o)Ws-8A | 9 HolE ¥, s& 279 | Le Metayer 2010,
H3 Alst YAl 7tHst @ EAqE &8 Holmes et al. 2022
J—— M 590 2 FFE Al 7§d2 ExAo|t w44t | Ouyang & Jiao 2021,
e 2749 At A& 591 stof] o]ZojA Holmes et al. 2022
A7t Haate oA | WY-we £ AY, Iz A furopean
A N . N ) Commission 2021,
27, WY &4 g et Fal0) 2

oM & TR 2024

Al oo]HES BAsts £y
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A SHAIS 8FYstod A|9H(suggestive guidance)-H & (assistive support)
Kl(facilitative mediation)?] ©AA 714 JEl2 SF=}H AQoF ©A
A Rldolt, X HA=

|
pr
ga)

rr

=

TAAL 59 S1Y B4 LAY XY, B0 e WY 1 e

FU4. a4 Aled BB, 1Y £¥4 28 5 18§ Al 8

14 e & 23 33
At AlZF e 29t AR A TES AXA £
(Suggestive Guidance) | A|A|5to] &5ALY] AMLE R = At @ mew, 27 A4
B2x WAL 591 ofel| mjEukal MRS URA, AR =9
(Assistive Support) Aldsto &4 582 A Bx ARy, mew e 24
AR A, AR =
=X SFAXE 7F 3olqg AXx 3o
=X sh&AH 7 Fd FA AFE wie} 78, 27t mou,
(Facilitative Mediation) | S-X|3}H AlS]A A AHL-S £X] o
Ag o Nud

o= JES 2. ol SRt 2AEEIH(EPD) UM g+
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AAE HASICHFinkelstein & Soffer-Vital, 2025). A9t @A|oAl= A
« A8t WA AAXR AL OgetE R Est, A TAYA = et

FY 20 A% oA GEACR gL,

et al., 2025). ZefolujA] BE Ao wet A HolE: Ha 37, o
dsk, B4 Aigt gAoz He]E{(Nguyen et al., 2023; Holmes et
al., 2022), 714> Lurstd =Qlat A Ao A= Alsoz Aetdct
Aoz Al oolFEY £ 5L AAAG YN Al A Tuo
2 At-Hx-FA10] oA 122 =3

2
Aslstal ers WA LA e

A S dg SEste s AAHED). o]
= SS5A 24, @9, AAES Adste 28d QFK|s(assistive
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2.2.77. Al oo]F EQ] PBL TAH

Project- i g
(Project-Based Learning, PBL)S 24 A9],

g A2A,

CHZhou et al., 2025). Al of/o]

7R

=
=2

AL (Vygotsky & Cole, 1978; Cohn

o
s

=

3]
¢}

AX 7

= AEEg

et al., 2025), &< 7|&o =2t
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AF ZE| X AR =3 7R ol

PBL Ogc} e -"_I PB]—_' S | »“H _75_%1. %% %E-I 7]_75_

%) Al ool E Y £7 Yoy

_E'_xﬂ =} ) o =

qo | S R mE @Sl | A A A R FAY Y A AR
o

g7 ofotjof

= o _

ST oteldo) st w ma et | Aler | UL ok s, Ay % obg
4 23 A9

N | WY 7Y A8 U 4% sUEY | Ba | W9 A9 | 384 9 284, AN
30 ul o o A k=3
Tl AR sE 9 asas | &4 | 4% A9 el e
YA 294 9 HYrbsy

2.3. MAZ A TDBR)S Holel wasts K g
2.3.1. A4A7]8H 2(DBR)] 4]
A A719rH H(Design-Based Research, DBR):= 15 Ao A

/‘\?1_
Al 2AE siasts g A0 olge Adsta Fustste A §

2

=
o g Yot A8A Add A SAE 2U0AM JEAE 45

LI

s 2w 22, DBRS AA| 29 Wl A -us-24 -2t
SEL WEsto U] ST ol 24 oS SAlo] HATHBrown,

1992 Collins, 1992). o|2igt B2 92T WrazAE AEshe A
47 29 AR AT o doh MM oM olgg 1AL 4
Hole WHH YRR 7)%5510) Design-

2003), s dF HHYT S48 88 AE st 2A &9

w
jab]
(03]
®
(o
o
D
[02]
®
©
=
Q
=
Q
o
)
Q
=
<
®

uju
k1
o
F_IF
fin}
o
E])l
tjo
Bl
)

(design principles)

DBRE @88 FAA o] ohd RS- £l AMo] 422 osfstnl,
shaAb RaAb 74870 AFEAIGSHE B AA o4 AR 9 ol

£ (use-inspired theory)g JI&Est= 72 Z@E=E St (Wang &
ulo

Hannafin, 2005). AstA 7]




19

(Vygotsky & Cole, 1978; Lave & Wenger, 1991), 93X}, nl A
SAbt BEoz MY Ado] Aolsts FAX PR Fo AAS of

Mz ol2g FAste BEBA WIS FATHCob et al., 2003),
DBRE U=, wepy, dyel Al 7bal A 442 AlUCh yhEye

24 142 93 YL A
stol, 0|2 thA R A&
thHBarab & Squire, 2004).

oz, Al oo HE] WAt £3 7|50

A 253 YoRAe Bl BaAb-A
stoict.

£ By 71 78 o] gz 27
2] 1% J5+A] S :
Rl X7~ A8 -3 4 -2 ) xfQl o] ol21} AA9 FFE2 Brown (1992);
i MR A 02 BEAFA]F] =
(Iterative ssiA urm AR O 2 FFAA]7| = McKenney & Reeves
Nature) SR B LR (2012)
w2ty AR w83l @7 ZM9l Y% Mg | Wang & Hannafin
(Contextualiz HStA 2 A4S 7t5e stHstE AXNA (2005); Barab &
ation) a2 dgry AL Squire (2004)
e AAA A A} o] 24 Cobb et al. (2003);
. AR}, WAAF, SRS _ : Design-Based
(Collaboratio ; EXS As HYAog .
) 5 Arojet AA . Research Collective
n
°° (2003)
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2.3.2. 2A71RtA-HDBR)2] AR}

o
e
-
Q
-
w)
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2
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=
oo
D
(0]
[¢»)
Q.
=
()
(0]
()
[e)]
=
Q
=
)
So)
=
r|r
Rl
Ho
roh
o3l
1o
>
=

Cobb et al., 2003). o] IFofA o]E2 Telfoz HEE= o] ofy

et v Aegat 245 S0l ARi(refinement)so] bR o= WA

DBR2 d¥tsloz oA AA, A&7t A&, 7/IY A, 24 ¥ 29
ARl AAl e =59 oA dAl2 dedH(Wang & Hannafin, 2005;
Naghshbandi, 2022). 7} @7l =94 EAPL oty s olEA A
2 AEsty, old @A Aapt o 99 4R SR

A

-
o%
re
4
uju
ry
)
hu
N
=
o
1
2
ot
N
N
nx
a
o)
2
1)
Q
Q
c
=
o
o
ok
oX
ol
ok
=2
P
~N
nx
=X

otut Hrb 7IES i8Rt & o4, 2011 Brown, 1992
Collins, 1992). A7 9718 w4Al, a&AF, &7 Q98 = 2l
£1Z §tgste] =EEY, ol 45 ©ACAN Bt V|Ee s 8k
A7t A& DA w55, nitns, g AF 5 od A7t
7F =71 AACY] Y&t =et Ao 7HsdS B7ISHHGoff & Getenet,
2017; Lynn, 1986: Polit & Beck, 2007). H7}= HaA, AT, AH

Vs, Ol B 52 FA2 ABH0, PP AZCVIY LA 0

WS Yt 248" 2AIKversion 2)2 /9t
MY Ao @AM E A7t dES S 2489 27te A +3
- 67 -

@%‘”ﬁ*’\

Ofl

Q
\%

L2
S‘E;g“:fmg B
e LS
‘f e/



ANCELY WoE o= o
ol S zo - M L o3
Ko O o T B ooy g o 8 TR of
N o pa o T @ B wr !
SR R 25X w5
o E b e D - T 5§ = w X m_ol‘_
K 70 .o o o - 0 <N ~
oo I e X Bz o O T
oy M (e B R LI = ur (oA oF
T = o Ho =~ M o a0 ™ o
CERCEN B3 ar 2 by oA Ji X =
S o il ol T o o F o T S
= M T oo L Ko B T il o X
o <Xk = o il e 5
SN ) w o YW o
f I~ . — K
I o T A i o o ﬁ W o ®o
o O %o L:m KO = - HHL T K o IH o oF o
KX oy = = —
g T B o< ol S m g s F
31 = ol K = = % = od X v Q.._o
g ~N D o KB e ..__L = @)
NN S = W T Bjo S m o
. m q (L E_E . D_uL = K ol — -
Wo I I iy ° ] g 2@ 3 M
K= 0 _.__o SETH Y S _l_l = E_. a "y |
o T . Q o = g g
N g W i 9 K . o = O ~©
® e~ v my o = W 1o ®
o v 2 Zo X o o H B Ko r @) o O o _
T 9 5 o~ 2 W ooy o/ 1 HAH o R & oF
m 2 o< XN B o4 B ol R
= » <L = <} T M O s o £ oW
T 5 2 SIS P oy oH 5 2 K
— T . T il — o M (=3 o
o & u_w_ K m_m‘_ — mar T m = N '
cio 0o J = Pp T w L 8 3 w WO
oo B W g dlo = 2 S o ml_v oo
S oF W . b n 5 ~ &
< W oK ™ E o K
= ) - D ‘_o..._ .A .A_l O_ | - U.x_ —
RN = o I 8 & 7 o ¥
= <t e} oT © _ —_ O_ ) © ~
= < o o= T e oW LB 5 5 < =
8 < B om P mw S K mr
= W R A



REAE
w] 0 G
H = uH
T I X
oMl W= mﬂ Eﬁ S| = _
| | dE i ClEl R d = | @
Hﬁ H_._,x__m_.c El KTH__| Ly Dh __e‘vO or o s
| MR K 5| P o | -
58 e |20 3 A I !
ﬂm,_mn_u ﬂl h lan s s ~ M ~
- i < > K i o ok
%) A | R 4% w @ o) E T oY @ | s
T o A AR A o | KR cEAICHE R
AEAERHE AR EIEE AEIRAE 4
e r K ®O - K i —
- ww on| U ﬂr o CRIN o™ Ae IL Kof | H o z x| B w
i 4ol ® ~ s T | AR BN - b
Vo b o =k rl e o | o o n ~ s B
e = W - = | 4 = | =l
K oK oK oo | > ol . ] i ol T ki =
i D e T 5 | & G 4 nolE B | T of. K2
= L < il gl - [
5 |® | g = lale R : dw |2 v | B I R M
o]
o | K | e B | = 0=F K " A _ o M
&r o MY | 4 Ko = | B¢ 5 70 H_M 5 W = =K il
g T | Bl i G Ee |5 gL ¥ ot |5 . T
=1 ° X = = ~ fve 0% K
— ° - M% E | | KT o2 B T | T i gl o TH or
_,% oL 2D |5 a | © mon | =~ | T3 = - | K =
AP S| R || 2R | T | ® IR s | | o =K
D BT ® wo | 27O K | BX N < ~ |d T ok R
Wo 2 “an_‘xe I/L 3 BN op K HTE o m_u ol | g Hﬁ 3 4 o mo ﬂ_v - A
L3 r+ BT N oK ry 1A T m‘_o KD o) R b of = K| woT wr ~ _,AH_
3/ olr ‘% KR K 1o A\ — =0 ol _ ] |y K o ln“y
5 LE: B =¥ B¢ L e o <+
A HE S lEn S| B :
Koy - m mﬂo v K o 0 K ~ T« | oK & _._.w_ I
o Lllm 5 - N f oo wo = =l - 5K 1H oK WAy | 2 i} Py
bl | 50 ,WW_._ i A i <[z - B ) —_ Lo e -’ K 4 1
opo o) 1H N | <v . Iy %0 T o] ‘_ﬁ_‘vﬂ_ 70 _IT Dn_u_..v
of | Kl | T | @ a R o N = 83 o | ol 3
K| ol | o o w Re| { o | X 5 | o | or g/ ©
ok o | X e | 2| = <k | 3K = o | T | 9 o
- i = ~ o —_ = L ToP R <) |
AT Y BT W |z K |T | b e | K T 5 3
° W N ~ o X e X g0 goa S Bk e N ) ©
E- e || E : = 219
o HERLRE Y| Te o o | S| 5 5 | = F
L e o | R o w5, w4 D | f B He 3
Wy % < 4 0 - R B Ko ey = oK . B D
S - ol G| o T | g | & = =0 | o N = &
oh i v | ER ) <3 T o e N L
0 ! )
v _ ohi<k d.mﬁ N ol o 4 N ~
=g 5 2 h t 52
1% X -
= < % = ] qxe il nm_._._ L|1_
SR oz
N
R A o=
e o =
o~ X




Q) W] 271, 47 279l olgs

FtHLincoln & Guba, 1985). stSAF A7 EL, @4 44, APIE
A QAe gHow mopgtozi 24O Alze BYstyickAnderson
& Shattuck, 2012; Wang & Hannafin, 2005; Nunnally & Bernstein,
1978).
A2 BRS UA JiYol WA UL FHOR BAYMoz 14
Aot © |

g, 584, 87 £ i
AL, vjAEeE Z7hd B ofgo] o3 A= AlQstRTHLincoln &
Guba, 1985; McKenney & Reeves, 2018). & Algo= €
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=2k S8 A7 oA 9dAF, Ay 5E Asti(Little & Rubin,

2019), 4+ SE2 HIAES, 38 ARE &5 ARt 71ES Sl 22
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Bt tHLincoln & Guba, 1985).
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+0. Brauni} Clarke(2021)= ¥

.
¥ tHBraun & Clarke, 2021). ¥ ¢319o] &= &
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(o]

A” o

E, 05 A=
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ojx} 2o
Commission for the Protection of Human

olc},
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—2HARl oA A=t A

5 pREe oy
199 tH(National

Subjects of Biomedical and Behavioral Research, 1979).
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7188 AEs5t9tHEuropean Parliament, 2016). 3t G|o|g

o m7] AxbE A4 27] GAAM FAshL, BE G A2 HA 7]

gtstg¥ithH(National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research, 1979; European
Parliament, 2016). o]2{gt &2] ¥ HOF AX}= DBRO £3Ad ZLx A
gl A 4~ Qe AAA ES Faetstal, JHY A9 A= dat

ool erde WA UM W P2 It

s 58 24 g 9 Ax} IR A== o|&& 24
27 A o
SEEAL 23 . HT_FQJ- - A 20 BME Miles et al,,
7% 24 It 7 0¥ _
EN= A =28 (2014)
Hle, A% 24
glolE &A], £7]
-
7/\K]- AMA L E 7(7;1] =D S| 30 RA £ = %(—Kﬂ s o i, Braun & Clarke
AT o’=a — T = 2175, T1 = SAAl KKﬂ = (2006)
Ué%‘, 7‘35 = a T ;LJ—
CVI A&
et Eh | ooviege g | 0 UE ] cvigds :
A \:lxl KKﬂ ) /\‘]EOO <8 A9, 7<7(ﬂ Qorn Lynn (1986),
=2 T TS sto] A= o 2T H
u o o
- SAE gloje SR AR, Denzin (1978).
sras | oaAg e | T L e
(23 4% 48) | @ azey | oo o0 0Thl 2 cKenney
HE, EYR] HE jEAA Reeves (2018)
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. A3+ AA
3.1, AEA 7Me
2 o] Bro Al oo]MES] wasty £ 7]

ZE =X AAF 7|d9F 2 A E SH&(Project-Based Learning, PBL) £3%

olr

g3t

8
of
>,

o
=2

i

d& 7fdotal, AA7|¥td L (Design-Based Research, DBR)E Eoff 1
EFgAE A8 JHsde AEsHs o Atk A7E Al oolHE} waat

of SRRl ZF JEA§2 owA AYs, PBLY| Y 491 AR
S

§ 97, WY AR e ol WAlo JejeteAls FAoR Mg
e,
A "He DBRO dHEA L3t X (Wang & Hannafin, 2005;

McKenney & Reeves, 2018)& A&st o, AA| ARl= o|&A A,
1l o] Yl TAZ FAdEUCt o]EA
AA GAOIM = =3 FES I 8+ A2 Foll PBL ©A X2}

>
o%
=)
M
4%
iC)
0
N
Do)
(@]
%
(¢]
iC)
nHM'

9t AMAEe 2
£ gnlsto] A3 WS Arsfslgon, A Y LHS 5 AF
A7 del&2 A5t tHReeves, 2006: McKenney & Reeves, 2018).

A7 AolAbe 25 28] of2thst st AlSHY 269 (67 . W

50)e 2, Cycle 12 2025 94, Cycle 2= 10€0] A= Qlct. o] &4
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st JAF FH X AAF 7|9t =2 AE SF&(Project-Based Learning, PBL)

)
m
ofl
ox,
o
N
oA
ol
o
kl
oX
ry
ol
o
N
19
=)
-

X
i)

)
i)
)
Ve
Flo
>

AL AZ2o]tHReeves, 2006 McKenney & Reeves, 2018). 2 1=
ol2l3t DBR 7£% @&stel Al ofo|HES} RpAb-start AEAs
of@A xlYstiL, PBLO| A whgQl B, EY, HEE oA sste

AS Fdstal, B =d(clarity), &
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AEstY, 23 AP Ye-Ag fus BAste] 2a 24 ¥5 &5
Act. FAEZA GACME ou] HHE FZ=-FAY

Z 30 Ao gAY 71EY dE A&S YAIsto
5] sl (Braun & Clarke, 2021). 9
2 Ata2 = H(joint display)o] A&sta] Aty 7F WlekA Ax] oju=

ZESD, 2-of-3 A Hgd wHe AWYL uslgcHDenzin,
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ikt
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Me
i
=
>
rr
Hu
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47 ¥a] 7te2 Aalstn, o] wjds] A7 Ya] fjEAAS 1xs5}
(Reeves, 2006: Barab & Squire, 2004). TfE=EAE= H7A Q4 7t
A BMAS AR oz Lxgsto 2y DBR AA| 79 AEES &
oot A E2 7155 ZledA AN E 2 AR ARME
T3 2GS XAf2 S Cohen®] kappa Al42 AZste] 1xA 3T QF
S &35l tHCohen, 1988; Miles et al., 2014). FA|EH2 ¥ty A
Al (reflexive thematic analysis)?] AstA JA|of] whet ALALY]
xg

A Z=Aloz ouolE JAsto g, 9 7F UAX|E AE=

32 2
L g

tHBraun & Clarke, 2021).

5oz =&Y A ¥ wA 558, 74 29E, g5, 74
AZw, 27 4 tlEfgaz FPEHAeY, BE Ee2 A
‘et AASsEAH. 27 f2] mEH 0] dis) A=t &S A
st Ad 7hed, 4378, 2ol Al &40l o=t Botekda, WiEE
FEA(CVE [-CVI, S-CVI/Ave)E 4hEste 25 A d2]9 B4
2 A55¥cHLynn, 1986; Polit & Beck, 2007).
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2005).
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McKenney & Reeves, 2018). Tt wpAH83F ShESALE ofo| A EES A
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ey Barneveld, 2009)
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A7 A Holmes et al., 2019)
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Hmelo-Silver, 2004; UNESCO, 2021). o] £9] H = GPTS A|AHl X]
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oM QAISIOF Sh= £2 V153 1Y YEIS WHSHE 49 A2 A

StoH(Collins et al., 1989; Strobel & van Barneveld, 2009).
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3.4.14. A =58

A S=3(Problem Identification Table)= DBR Cycle 1 AI33
A #Al 219 2o 7Hrez, 294 24 dAHNA =T 2ZAIS
AAdC= Aelstal tha Cycled] UARI A= Rgshy] s 7HY
= T o]t (McKenney & Reeves, 2012). st& 27, W 5AF AL E|

&7t A SolA wEAos seld o 29 Bustel 2Al9 A
4, 99, 9%, M BRES PAY 4 g TG

2A 22a= Y 7K 2oz "t AR, 24 22 (Problem
Summary)2 =& oAl HFE2 stolg] o]A4=2 3t BAto g A2|std
A9 S AAlgtch &, &7 AFE(Source Evidence):s & 21
o] ti® ¥et, uaAt YA V1S, S5A 8 5 2AE 4Eche ARE
FAletet. A, <l #A(Causal Interpretation)

Fels, PBL P& 5 BA 0|21 AX 29 WS Sl BA ¥

rlo
(@]
Pa}
2
K
=
>
)
N
>

=
g Uele siMach WAl G J(Affected Area) S AT 24
AL S5AL AL £ 715 F oln fio] 9 UEEAE TR We

HE A FE52 1 ZE2 AH, A AARdoM vHE eeld
=2 58 FAl(major issue) 2 ZFHo] A HAS A A o
=
=2

Nom ASHCh Wetd BAl =Rt ot oEYAe 54 IR
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AAsEA, Cycle I+ A 7H49 =& SAS Alsste Y =42 7

H(Revision Planning Sheet)x= DBR Cycle 29] A A
ot A=Y BARMNvI)S Alststy] s 7iEge =+toltt
o B Cycle 13} Cycle 2 Atole] 2tiatel B AAK 2 7|25,
A WHVE Mk ALa An 457K0] 3y ZAsio] PBL 4w
Fgol ARz A= S HAZ 4 U=F JtHReeves, 2006).
ol2]st EAg= A 7]9FA L(Design-Based Research, DBR)OJJA] @
(formative validation)?] sHA4l AX}of sldstct.

2R A xE &27(Condition), A=K(Strategy), AyHOutcome)?] L&
£ g2t & 2 A4 A, 27 i, A =Rl s Eoll A
A Ef3AdS Zstst= DBRY 7|E ¥d2]2 whgsttH(Wang & Hannafin,
2005; McKenney & Reeves, 2018). olo] m2} 2 H{11= C-S-0 &
£ 145t Cycle 29 As 27t g ZAIMvI)d AY HFEHES
Tt

Z71(Condition) &5 Cycle 2 A3¥ dolA =eld ZAU 74 &
7& acksin, 3
o). MeHStrategy)e £A0] Aolw} wete wigtow AEA ALY

A zxlet 1 o2 2AZ 723k PBL, QXA mA|(Cognitive

ol
o
rlr
ot
2
)
o
o|>{

<

i
_|ol
)3

22 WA YR ESEA AR SN 248 £

nx
&

=2
Apprenticeship), &=&x274355(Co-Regulated Learning) & £9Q o|&
o] o]& SIYrAISITHCollins et al., 2004; Hadwin et al., 2017). 431}
(Outcome)= M= A& & 7|ofsl= SA-QIA|5 Ws}S 7]&oln], 8

& 209 wel mE W, Do NS, YF SYY AN P 5

tjo
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EE O FB02 24U AA BH 2E(Problem D) BA
SE} BT AAES A 12 HEE FMAT. B4 &7

(Strategy)2 wAl si2d<s et AN 24 =AY} 24 olg= ZIed
t}. Yxj, Az Outcome)= M2k AL 50| oA} WIS 7|23t} COHA]

A
A, 8t A= (Reflection & Application Plan)2 =&% AZFS o2 A

& AAStsH= IS 48Ysttlvan den Akker, 1999; Barab &
Squire, 2004).

3.4.16. 27 2] oj

AA de] tjEal AL DBR(Design-Based Research)?] %% £33t
o4 Cycle 13 Cycle 29 ¥4 Zug F¥olol, £42Ye| 0|2
saa AR EGAS AZslT Qulsl Jlsg A Yele Astel]
Q5 7fel = lto]ti(Bara Squire, 2004; Reeves, 2006). A A=

b
£ ORAA HERE, S 20, SdA Ao s, Z|aRM-F
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47 Y2]= Condition-Strategy-Outcome(C-S-0) xS FAloz
{(Condition)2 Al AtmolA F-FsHC=2 YRS A% o+
L Alef2 ojolsty, [=H(Strategy)2 olofl ti&dh= wapAHFEAHAL &

o] MAN £X|S, A(Outcome) Il 8 L A WS 7]

1
"
)
iu)
by

Ut o] 2 A -EA I =R AAE EASte Vo=
& 85]9lti(Wang & Hannafin, 2005; Reeves, 2006)

=29 A dele 9rd, 784 HAE, A2 324,

] 0f(Collins et al., 1989), Al oflo]®ES] QIx|H At & -HMH 52 7|
S AAHES PRSI,

HE 47 et EYs Feje geut A4 de) fEdAL of
A 47 9RE TR PRos wjAstL, 2 Al gheshe A~
Avtg Ax Fe sigstel £3 715 AF 9o A& AP A%
Moz A & g 1YYt =29 A 9B

AX YEEFFEAL(-CVI, S-CVI/Ave) 415511, B¢ 242
che a#el Aot wAel A& sbs

el
QL
o
oX
=
o
=
<
5
5
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1986: Polit & Beck, 2007: McKenney & Reeves, 2018).

3.4.17. 27 ¥ AF7F BE HIHA]

AA 9] =F YAOAN 8" XMF7F FE  HIHK|(Expert
Review Evaluation Sheet)= A7 2] mjE=aA %x01o] ElgAH S AA
stal, X|&E AA| WA o] ¥rgstr] s 7= 3t =Sto|th. o] TIUEA]
o] ZA2 Al 28y n=AE 74t sF5(PBL) &

L7t A Y=ot A a4 @ A ¥hdsta A=A FEske

M
2
K
Al

[

=
N
2

M
0

S

1o

il

o
=)

e =

44

ox.
Ql

o
N
N

BN

w

rO

B7h gL olgA Y. WA By, 74 U ¥RY. AN A
o W WE2 YU, 2 2ge 47 Y29 x(Condition)F2Y
)72 3H(Outcome) T57} AIA] PBL W27} kajmo2 Azt

A2 Plstes WAL Bl Likert A% 71919 HoF Haof A

=9 9 gstR o, Nad S8 Brauni} Clarke(2006)2] FA
A9 Axp] met AstAY. 1Y Zibs Miles 9)(2014)9] AA A
7150l et gejElo}, AA ¥ e o] 2 Atz ZEE
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3.5 Ateai 9 A

<A Al 2= F5A89 oulg SfMoh= Atz F8EQOH
(Lincoln & Guba, 1985), aF5AF A& THEE, JY 4, AP7I12E 2
A

Al & by A At Hele AMo R AZSst= o AMR-E 9 tHNunnally

n

& Bernstein, 1978; Wang & Hannafin, 2005). & AIEE22 Alsi A
o thatk A S QJst HAR Atg 2 8Lt
D= Atrole © ZE, AA &, AR JEE mesh AdE 7[5 Fo

sto] 2 M5 S BwstacHDenzin, 1978). 2% AlFol= AEA], &
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83519 tHCohen, 1988: Miles et al., 2014).
A2 oA+= Braunit Clarke(2006)9] XS AFalsto] ojo] ©elE
Fcotstal dheE= ifle FAZ FAot siA9 M-S sl ARAT

=% A& VA upy Azxg
23 Mg
%_:—‘ K E_’ R LI AL | )
oA M7 i =R B AR LR A TYR
& At K5'_7]- o) E-]H Td}\]-i
Teomn o mm e 2428 AAIRHv)
7% 2A MEs} 7AE A}
Aet AR | ARt AR Wk xl rorma Ao
Txﬂ - THEY 274] \_]'(VZ)
= AT
A o\ e [e] ’
24 2 DR vele ] e 2d 258,
SJcIxtl st 27 glojE], waat =R =AM xy Aot
HENCE | StSAL BWoh ARl | A7F BA Te e
2A s AAoKv3)
Ty [e] = fie
DBR Cycle 1, 2
st 273 flojg sor v 2 MAoHv4)
H7 e WA A E °on q7] de] hEA(v)
= sh&AL Wop A 2R
RE7} A8 WA, . H7 de] thEA(v2)
27 Adm 2>dndg &% HQHv4)

[E 3-23] & H9] Algad W BA
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Cycle 13} Cycle 204 ¥2 &A]

2 Agstel WA &7

>.
O
=

dog sl AAEC,
Association(2016)2]

T =4, A,

A= American  Psychological
w2 dds &2 aBEJeH, 29 AF & A
A AF 2 olole SaAtlA F2

SEAE A7 A PHOIA AHE Foie BT 4 ek 3| AL
Al 289 AFRE SA] ARl ololo] W] =g sty

2E Af2t uAEssle] HHo, g% 21, AP, @A YA
wEolt BUAYE, °§ 3=, AH Do, Walkl 38 5 A4t e

2 & g A5 CHMiles et al.,

el
oy,

Bt A9, AR

,ﬂ

7oA og BAASIAL @

THSAL. Al £ gL 29

2014; Lincoln & Guba, 1985).
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UNESCO(2021)
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V. 9221}

4.1. 78

BF A
NE & &

Al

PBL %2 Al ojo]

st

AL 9l

H=

HJ

o wat of

g9t “L(Design-Based Research)?]

A7
XE7F A%, DBR Cycle 1 Alsy,

-
|

__rL
< 24,

A

Cycle 2 A

24T} 2o,
T 9jtHBarab & Squire, 2004;

B A FA B

A

7t
=

Reeves, 2006).
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ABSTRACT

Design and Analysis of an Al-Agent-Supported PBL
Course for Video Content Production: Focusing on

Support Functions for Instructors and Learners

Kim Jong Min
Department of Al'lmmersive Media Contents
The Graduate School of
Hongik University

The advancement of artificial intelligence (AI) has rapidly
transformed teaching and learning environments, while further
underscoring the educational value of Project-Based Learning
(PBL), which emphasizes problem solving and creative
performance. In PBL courses that require the integration of
planning, technical execution, and collaboration—such as video
content production—instructors often experience increased
instructional workload, leading to unstable learning flows,
imbalanced timing of instructional support, fragmented
collaboration, and superficial reflective practices. These

challenges intensify learners’ self-regulatory demands, increase
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instructional complexity, and ultimately constrain the sustainable
implementation of PBL.

To address these limitations, Al agents capable of providing
inquiry guidance, performance monitoring, information support,
and collaboration facilitation have been proposed as instructional
supports. However, empirical research that systematically
integrates such Al facilitation functions into the staged structure
of PBL and examines their operational mechanisms and
interaction patterns remains limited. Accordingly, this study aims
to design a video content production PBL instructional model
incorporating an Al agent that facilitates both instructors and
learners, and to analyze its operational mechanisms and
educational effects in order to derive design principles for
Al-facilitated instruction.

This study employed a Design-Based Research (DBR)
methodology, implementing iterative cycles of design, enactment,
analysis, and refinement. Instructor interviews and a review of
relevant literature were conducted to identify recurring
challenges and instructional strategies in video content
production PBL, which informed the development of an initial
instructional model and Al facilitation structure. Following expert
validation, the model was implemented in higher education
settings across two DBR cycles. Data were collected through
learning logs, learner surveys, and instructor reflection notes,

and analyzed using descriptive analysis, thematic analysis, and
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triangulation to examine changes in Al facilitation functions and
interaction structures across PBL stages.

The findings indicate that the facilitating Al agent supported
procedural guidance, performance monitoring, collaboration
coordination, and reflective prompting throughout the PBL
process, including problem definition, inquiry design, execution,
and reflection. These supports contributed to more stable
instructional flow and greater consistency in task performance.
Learners demonstrated clearer articulation of inquiry goals and
performance criteria, more structured collaboration, and deeper
reflective self-monitoring. Instructors, in turn, were able to
reduce repetitive micro-level feedback and focus more on
higher-level instructional regulation and pedagogical decision
making.

Moreover, the interaction structure among instructors, the Al
agent, and learners was reorganized around meaning-making,
procedural monitoring, and task execution, resulting in more
stable interaction patterns and sustained team-based engagement.
Based on these results, this study derived design principles
grounded in a Condition-Strategy-Outcome (C-S-0) framework
and proposed a video content production PBL instructional model
(v4) applicable to higher education contexts. This study provides
empirical evidence that Al can function as a facilitative agent
that structurally supports teaching and learning processes beyond

its role as a technical tool, offering theoretical and practical
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implications for Al-based instructional design and the

advancement of Design-Based Research methodologies.
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