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Agd ¢ =S HEHEI S 9], 2015 Teplovs, 2008). ol =% o

=5 T ARlE EolEe AL AU ALl des WEd

F Ak (x9 3 ¢, 2015; Dyckhoff et al., 2012).

gy A RE AATo R = St AEs wad o 7hA g
AE 7ML Aok 4, 527 A RES ofsistal ol& HIR o=
Azt e S =24 F Q. Sl UARESY HHE o]
=8 odEHES A4S = Q7] WEd(Yoo & Jin, 2020), t5AH7F Al
Hes 2 oldfsta A#E & 5 Jdes AT a7k v =8 o

= T
AREE olsf gt stretie TRo] HiE IR oA ¥
SIS

dolHE 7|Hte 2 df= AZe A (Verbert et al, 2013)S =W, do]
HE ek 22 AEE 98 3 HA dAo Exsta 1 o &~
= ok Aol digk dEs TR oo dgstHA AMEE YuE T
deta, ol & Mg e RE WstE 9tk S Agsta AT Ja8vt ¢
oh mpx g o2 A REE kAt Al Al FeEds Fi1, AEA
S AT F otk YA REE Z|Rke R b yEwe JH Sz
A Bt digk FEs Fa AAle @E5S vigol gt RS
A S Ao (&g, HAE, S-S, 2019). 53] A FE s E ol
oA = eFAe] A, A F THEHo| =2 ShFAtel HldA giA R
e S HrrE v ALl B3 S SotEe A oEes =
4 4 JTHEIA S, 2019). Eg AR EE 548 A gl 7|Rkstr] w
ol StEAZE A H =0l AA Sk A3k Qo] TRk dFlel A AHA
o] TgHFE EolHeE &S AT F Ak 1¥7] wie] FgEAH
A=A AF3tE ARE 7|Rte =2 AZS &y, ofd S A&
Ag 2az Agddd ¢ =S dof gt

WA =0 FAE Keety] fleiA SheAEY AEE A dstr] g
F7HAQ =g Aed ot Ak shaAe] s dAAH R X
a7l flsf d# 2

IEXEE AFT = A (Chen et al, 2009; King,
] A3zl fleA Aoy &

d 249 FdH=E JE, A9, #eduE Alest= A(Ge & Land,



2004)0.%, WxEe] Wel wek ojug HYe, 1% A

H=Z A2 & J(Hung et al, 2014). A ZEZE= SHAE0]
AFe Fa3% S Fo& 7L€d F JdEF F = (Papadopoulus et

al., 2009; Papadopoulus et al, 2011). A& ZEXEE EF3A sFAE
= O

[}
= AFE oy dAEH T FUESs wEgA Fe g al(Lai

ke 34%94 3} 0]
stal, ol A3ty g AgES AAEd Evs $S & Avh(Lai,
2006). £ AF ZEIEL SFAEC] O ol i RS s

St (Chen et al., 2009; Hung et al.,, 2014, King, 1994). 4% LT EF I EE
T3l StEAES AAS EolRE THE FHAZE 7 A3 (Peters &
Kitsantas, 2010), €2 Z&S AASIAY 843 A sl v#4 o
2 Atnd 4 g o™ (Berthold et al, 2007), Aol olsiE Hsla
T AA HAHF(Daumiller & Dresel, 2019). =}
S B3l gEAtEe] oA AE oy es
< 2 (Chen et al., 2009).

gy A TEIZEE Ao ASA HHE ageh A st §
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s FaAE7E R(Fleck &  Fitzpatrick, 2010). Fleck®}t
Fitzpatrick(2010)> &9 55 U OYst A4S Tste] 42
s vo HAEEAE A48 1 €83 + dv ZHdeasE v=
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reflection) & HE X5 GAsl= 7H 2349 S F3st= A #o|t.
FHAZ, AAAQ A Z(practical reflection)> 4%+ ¥l oyl E xR
A Ex27F A EHA =S s
o AlHA R 7HE =

o oW #A el A /\}ﬁl AAF, GA, EFA ekl A 7H°1-‘4 32459— H}
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{Discussion)

Kk ey
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e
iJustification)
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7NE& dE HHED 4 B35 &L odl)
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amol =%

(23] 11-2] &) 2&(Leijin et al., 20128 ¥QF)
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Aol Frle] Egor Waksls|w shul, BeelA AR el 1
AW Eow WehHs)E 8] wRelthARA, 2013). £3 wHFY
Aol A TR AFEo] BRI B TR 2w, 54H FA
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L, 2020; o], 2017b). 1H7] wEe] & ATolM= EES E9E
TR wa, 5T FA daA SeaEel Azte] YEAgHE
$4e Egolehy BAY Aolth o] mebd Lokl BEE See 2
Bol MAE BM sheAEel tE SedEd BEAEHEA AR
JAE F wE FEVERA, frit, AUQ, 01002 o3t
.

=kl EE gEE 29 wAE F3 ol Foxite 5H4o= <l
A g w54 FHSs 7HT 9, Sddlelgts SR QA
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gt 4= 9l (Lazonder, Wilhelm, & Ootes, 2003). 8t5At= ApAalo] 935}
= A FaolA EAoR ER HdE  dvh =3 2 E
2 8ol HEAIHdoR dojus Agede stagAEe] AlME ARE
ZHA AL AR ] S Agstal, vdd ARE Fold o EEe
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A o Abgel el W@ Al *37”’ FER w218 7

A3 AAE 7 AT (Alm, 2006). 1E]a SFEA7E FEE] thEd A=
£ Sk AHd A EEel e }}\7] el Sk Ake] AR A4
o] EE ’?:LEH@ o7 oS A A m G (Cole, 2009; Elgort, Smith, &
Toland, 2008). w3 &gt¢lo g EEo] o|FoxE A$ EE 5o
At AAA A AA JFE A Feth(xdF, A4

2007; Tsai, 2001; Woo & Reeves, 2007). F-11e]%o] W stFAE 4
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(Tsai, 2001).
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4 Afole] atolE A
% 5 oglon, seas AR gyl 98 tFet g 3
2alof stk we £F9 AR

HAe 287 9 94

ZTEL ZF3st}, Van der Boom¥ E18E

=
(2004)2 A7lz=deksge] dAolA sta g 7HA GAH, T,
z

%)
of webd 4F ZEZEES oA AARL S5 A WA gz
Ex stgAEe] of®s st HAE EA, BHAE s Foke] wF
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my oo 2L ad
N oy |

of 7lwtslel AFel WAE  7]&(description)-=7 (feeling)-E 7}
(evaluation)— 4] (analysis)- 4 & (conclusion)-3§ % 7 3 (action plan)&

Uda, olo] stHAM AR ZEZES AASAY. Ve FPCAA o

9 N
Wik Qo] AoldiAE %S woeld, whe 1 wAAA olu
CRisk zbel ST 20l oW Qe WHEAS Azss vl
Bk AEelA ofw Ao # HN: & WA wers A2 #obel
v @Alola, EAS Ad@ e Hrtel| dis A sk dAolth A8 7
HozHY 53t A Ao v d3dof dist 28-S digl= Aol
I, 5 AL vl v =gk FE A o9 A & A g YF
AGe s Aot BF mZexEe dAEe okd ol Austalt
<E IM-2> Az TEITE A
a4 =74 kel
SIS IEIE | YAl ZEXE - A Ut
(Generic Prompts)®t 7 | 78t A+ AL..(What we are
A 3= X =3 E | thinking now is...)
) (Directed prompts)Z Y | FAZQ ZEXE - o] ZZAE
Davis(2003) | _ S L o _
FolA ZEEZEES AA | & AZEEs W, 27t oJHs]
st o, ddkAel 7 | o]s)staL AA] S ls A
xZE7F ] gsFo]l &3 | 2..(Considering this project, we
Holgt= AL ¥hg still do not understand...)
W7r diqte]l ¥&= a4 ®kkel s
A A 7} 5] O]—l]::__7 ‘7
pANAgA ag | | o0 wSEHwe
Ge & ] thought about alternative
250l A2lel gEE
Land(2003) ) o | solutions?)
AAsta Frletes &
oW AL Y24 & 5 U=
7F?2(What could have been done
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Calandra, 2010), Z=°] ®i A 1 HAGoA HL odws &
i, ol slZstr] A ALE AAsed ES vE & AthLai,
2006). T3t Az TEITE = SHxESo| ] Zlo] -
3l (Chen et al., 2009; Hung et al, 2014, King, 1994). o]+ Az Z &
T ETL gFAtEo] WEA FEolA RS VtseteEE 5
(Ge & Land, 2004; Van den Boom et al., 2004). A % E%EE% 53
SgEAES AHlS Eolie TEe AL dA(Peters &
Kitsantas, 2010), & i< AAAAY T4 A diaf vla4o
2 Alad 5 9o m (Berthold et al.,2007), AHA19] ol S A3 38kaL
WAl MeEFS AT 4 AA H A (Daumiller & Dresel, 2019). w}A]
2 EZ E3 stgAtse] AFoA Ax odws =0l

3, 84 A7E 442 % UcH(Chen et al, 2000).

U A ZRIE A

A ZEZEV gRHoR 4857 s AHE WHom ZE
ZTEE AAs= Aol desit 4F Rz ES A A8 E AFAL
2 OE dA7e ol EAeA EAR #HE dYgAdTFE HUA A
IHIZES AAT o 14T 92rHA] FAESs g9 F Ad}gH. 1Y
L ool¥l FAZE A A dEE AT A ofyH, Aste] wet
A ARkdie] A7l A8E F Uv B3 THFIZEE Fold ZYE
Hol &&= ATE AAN AFEE 2 UE Haz=EA ¢ 9
g 85= 4% Boh(Kori et al, 2014). wElA AAEd TEZES A
oA arefsfol & el I, AF ZHIZEE H Aol A AAE
] AZbsfol st 29 W= Lindg 5519992 AFE TA O
2 AHE Aot i viXHoRE AF TEIEVL JMAA &

GASh o] 8 FHFHE ekl talAE A
43 THEZES AT u Iesol & 2l AR, DA,
WY, GEA FAA Atk A WAE MRS 4% ZEEes
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2] AeslE AAE FQ83 EAoli, TRZEE AT A H wet
A WE gGA e 5 v A, ARS ARl e g
FAQ A4 2=+ Schon(1983)e] A+-7F Utk e AES dE T A

o

Z(reflection-in—action) ¥} &S 3 F o] A Z(reflection-on—action) =
TESIAL. dE T AFHE gFo] dojy= oA 229 FFS
w2 FrrelHA Y Eo wekgoly dERs dAhsta A e s
ol P S 3 o AFES YgFo] 5 dand Fo 22l YPFS
HFHoZ HAAsty AFeHA oz PF5& AYs= AL oust

t}. 28 Eraut(1995)+ Schon(1983)¢] Z @ =7} Al Zho] tf 3t
AL AAE7 = AgHal E'ﬂﬂ‘”%ﬂﬂ olyeglal HkT &
o] ol ZolE ZAANE & ]7] W—foﬂ, S 9k Al 7ol

_]

U oglupel whebd @ ZEEE
_‘l

!

il

ol

. e
2 A X

¥ on o u?
o do &

]
™ (rapid reflection-in-action), @ A &S ]
FIZES AR Ggtd Aol P HdF ZEIE
<= 115F= A #Z(deliberate reflection-in—action)ol] o] YA At}

A AZo]l AFbs Bol o= sl d5dS BoF(Fessl et al,

(directed or specific prompts)i Uz & . dubEl T EXEQ

ARE 0% S b FMRAY AS mAE wAL, Fale] A

F AZE dE e Follsta? o] Qlon FAIH TEITE
AN zE e mEel WE Su e UE 2AS AAn A7

i iﬂ

TAAeE DR AL Y ‘TE
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=g 4 57 g4 o® AL SoFutar ol q% BE 5L
Al

& 4, O
doAer FAStE Aoy A Sl e o Adnh AW

2 =93, 9 A or A o= Ao yeyt. 58], du
sty ZEZEE A& (autonomy)o] =2 S5AEH F3F 5o T
FAEAA 5 A AAN, e FFEe] SgAEd ¢ M ZHE
ZE A BT EigS WA Xedn. ol AEA Aot a4
ol i JFAol7] wWite] EAAHoR uHE ~AHEE HFAHA3)
QA A JIAFSE SAAA A & vt A 4+ th(Chen et al.,
2009). ZFEZEZL AUAA FASHE Beols wgate Jrg 3
A7p 25 olef et Feto] S5l TastA ¥ e Tastthal F
7S AY, AR olsstx %3 AR ZEZTES LI 5 Qi) oA
A ZEZES] FAA] Ade s 8 5 (e HFHE dds
# AU stue] FAstE TEEZES BE A 28 @ u A
A 4 lth(David, 2003). 1%7] "ol HAFEHE 7WeR LHEIES
HEd = ol TAHS st FAsE FEEvs dwstd
Rz ZEZEE AASE Aol AAsit. old welbA o] A5
A odrtstE AE ZEEZES F8dte EES Holl tH(Keeler &

Koretsky, 2016; Peeters & Vaidya, 2016).

gy Y BE A9 dutstd TE2EV Y 2l A
o} A5 AF(Menekse, Anwar, & Akdemir, 2022)° A= A
ZEJ} A G BEE JFoR AN AF 4

% - A=
g HAes aRHoR Frbele AS B8 7 dte HdA =
st =

(e}
-

o
WO ox T

L=

RU
po e
o O

oQ
=)
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Es AEAE A= AR zte stsAd A 234 ol A vH(Davis, 2003),
AHJA TEZES ShgaEo] Sy B3R E t WA A4S Havt
A A Y (Menekse, Anwar, & Akdemir, 2022), Ss5AtE0] ] e AH
E Agetes add W 234 <Y 4 Advkfenthaler, 2012).

A AR A7 ael mEYe 4% ZEEET AR AnRGL
St RAYE S AES metoksty, Yo mald] wekd PRl
u

FAHeol Bk AL 9 o zwAe] Amge te
!

) Wl AEIbEe] Abw e wdeA 2N sEaEel o W
G Q=S slob @rhLin et al, 2019). 127] Wio] 4 LEpzEs
WE e HEZEC 4RY W 2xzolA e AED duel 43
S ES b WS FAY Bask AdrkGe & Land, 2004). EA o)
el W AdHelm o|BH PErh FRI ololMor Frl

(Baumer et al., 2014). A% A tpgst FEofolA #AAS 7HA1 Q)

= FAlela, ool uhet, Adste mElA 8= AE Jida 2y
2 2t &, Wk uekA AFHooF e Ewe HEY W&ol &
2 = Q7] wiTol, Azl gt o]EH HEE FT &3] 3t Q9
o= Az Jdy 28-S &8 et grksE AL 9w g}, EEk o]
H 2ol 7|wtslo] AJzhe] GAE oldstal 2o WHAM AEES 4
st P Q71 A (Ge & Land, 2004).

U WAl A Q49 ‘ShEa AN A TEXEES HA T
FAF TEXEE FRAoFE 38T = St AL A e o)

X0 m)
H
e
:?L_'z
o
e
of

= 9’]‘3]6}‘4. }H%} =
A 7] falA e ARES st FAH ol We dig ZEZESF 2 A
o] Qs (Grant et al, 2002). 18y A= o]# 3 =82 AFd=

=
T AEF st= Aol7] i, A

[o

2o z‘;}%x}%o] 22 AAe 5 7 ’
Qe AZAUAR FAo FEA AL EFE 5 YRS w7
of fﬂv‘r(lfenthaler, 2012). A €< A FAC AedS ST

AE AR digE s AL BAd F8st= d#u A3 (assistance
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dilemma)2. & & +% At} (Koedinger & Aleven, 2007). o]& dd#n=
Adst7] e ALES AFFHAAE FFA7E FEAOE AAdS &
| F =S sjof aa, HAxH o Ado] FgFAtoA WHsE
= dfloF vk §-A, 5}%%}0 Zege oy YIAE ATt
P ol &8stal A A ZEZES AYE F AdRF 3fof
TH(Lai, 2006). 3 527 A Z2xE] EAHS oty gW
3t 5712 A FsoF Fch(Choi, Land, Turgeon, 2008; Fessl et al.,
2017). st5A7F @ ZHIZES] JHAE oldfetA| Hete Af, TEE
, A= w@skA] AV P24 guvks &
ATH T AR ZEZEV HAT Ao HRHoz AlEhA|
& oF 3t} (Chen et al, 2013). & E
s AAHog TEITES L£9Qlo] Axg AL &
glof sttt AxA o= AR = AF ZFEZES 82 FFAEY X
7

L s L

!

rol o 39 o
8

Eg Fusd e

shel, mHAL HFL o How A
A A9l B 8 AL olE ShEaEe 944 Srd ©
gA ole @ Aol 28l e AARNA HAH ANE AL 5

= th(Kester & Kirschner, 2009). o] st5ate] =50 wA A Qo]
A = AEE - AY AYS SR a9 oz YHelshs W
HE AFaofr g-& YERAT

<H I-3> A7 ZmxEe A H¥
AALE A9
g ZRITEE ATt AFS agEler s, A
A 7+ Z ZEZEV AFTHAS u gFAtelA 4Es &
g Al go] e=AE Felsjof §F
A ZFZEZEVL ATEHE Aoy wWgd uheba
A A AdubslEl LEZEVF F&X] ofyW FA St ZFEE
EVF F2A 5 Az or &
o) A ZRZES AATE o AETHY Aty AFE B
P& wrgsior 3
52 T4 A TREEES AAT o sExe] degdoy F
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FH, AF THIEE FAFE - uUdd HazEA 3 2d F
Atkt= HeA, Az Adste HaszA9o dAAdg s daAe
AoE dart ok Lin 3 53519992 Azl dlg AhsEats
Aol A A A Eﬂﬂ%EX]% AAE o aElsfof kb= 4714 AEE
AA etk ¢4, 34 A A (process display)E A2 A9 HAEZA 7}

A5 sty FE S HAE F dojor dtheE S on st

woll ok &2 aA Aas dgete A AAH S AFste o=

=

=
o
S g, Aol WA S5t e AqsE 2

of ofell thak #io] ‘aﬁﬁ}ﬂr. Bl =L 2 4]

JR= R o

stal 2= <

Agsts 9 slof 5}1:}. —',:‘ HA 2 A ZZ(process prompt)<
AEEA7L gFAE] q5dE FTol g Ao FYE VEEH
gk Aits AAEE 98S & F Qdojof grkeE Aol o & §
A srEAtEe] g EFe AAS oslsta AAS AAsta, Hrtet
=2 =g g Utk A dAZ, g 299 (process modeling)< St A
7V RS & ou, HasEAE Sl StaAE ATkl Abaek zRAl

=< =2
o AnE HAT F JEF Aol Frhs Holth vpAow 4B

2 3l (reflective social discourse)+= E|ZE =X 7} A3 A A5 2HES

Fxlete] ggAtEdA g #AHS Aol dvhe Aotk HAE
2A = TgAEe] vgd ArUE e HEAEs s = 7 3
i, ALY AbaL S V] Este] slo] A AT ALAN &8y
L5 @ F 9t sty "HAasEAE AAsted 919 4714 dE sl
T AgdE daov AR, g5 Hxer AFe e webA tks
L ES &8+ Aol Hasi)

A TR EE A Aoy MNE Alwste WAES FaEA &
A e =& F AN Az ALA oA Fuhe @AV At
Cook, Dow, & Hammer(2020)= gr5AEo] =g 7jbto g X &S
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= FylAo] WS solEw

o

st A+ =& oldlsta, A%
A} Skt o] o Chi(2009) ¢ ICAP
(interactive—constructive—active-passive) Z#| ¢ o] uwlapbrs A 29

s d54 /Hzl— T4 A }\-121— A A8 AR L]"IT‘S\)}]\:]:’—, Az A
%E} o]

A A o] AZFA BH e ZHA AT 3 soAA TFEAES o
2 Al A A8stHA ke AES gt A4S U sy o=E Q14
stdrh. 12 ICAP geﬂ?}? as 71%3; FS w, AP ZTEIE
5 B3 AF FF A= &5 A (active) o] ALY -4 A 2 (constructive)
g d5oz B 5 9l E‘r(Menekse 2012; Menekse & Chi, 2019). ©]7]
A FEHolgts AL FoAR AAINEE v A & SR Aag

i, Aol e AL FEATE Fo FHos

ey Azl gk Als)E3)

gt Ao 23 985 IH(Lin et al, 1999). 127 wjEo] A
Z ZEIZER 549 AZRE ANYT u AFH st dojd & gl
E5 3 dago] gk HAAZ AF E%ﬁé—% T8 Ay gzt

Bl
In
-

Aedel 428 i 2

51
H
A 2o 2 F SR oAAXYE Sh(Fessl et al, 2017). 18y &

ehel 4 5
Ae ofl7] wEel, SHAcA TEZES JwnoE YAE FEAE

o] Bkg-of tislte] HA3 ol HARE A T3
3 AT Eojolth(AA 9], 2021; Huang, Hew, & Fryer, 2021;
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4317] A% JAHHA ol ~E 73 )t (Yamada et al., 2016). & Lol = <!
Ao HeER Qe Mg Aol Al lsmo] AR &EHA
HAHA AL o] dhedo] ZpEstE QlTh 1ol Wt QlE A Eol Wk AL
= E&ste Bo] AELE AAAE wWeEA HIli(Felstad &
Brandtzeg, 2017), w5 GA7bA] AL SE&RI9A7E S A HAv
(Fryer & Carpenter, 2006).

WA = ARES 2 FEHE AR S5 Ad=TE2AY A
Hom FEe & (A 9, 2021). FHE AL w5 s
st A Sk Aol el the e e Al ¢ AT dE 50 AR
S gEEo] w2 AYstgolA stsAtEolAl dA Ao lHA = A gF Q)
S Algads & ATHATA, A4, 2021). ol Z A, AXS F3A
St Aol S 3 Wl st vewe] AlEdomA AeAQl stes A
B g A, 1 AR=E S5 7% s 29 E =Y 7 U e
2 71 ¥ H(Rooein, 2019). SHO 2 5 A =2 A AL 3
el Al st HRE DAdsty] g ezl 73 E AlFdth 53] A
B Aojoll 7|atate] gFaret FE A8 ¢ e g, Ao dhgelA
AHo] @ol &8+ dth(Huang, Hew, & Fryer, 2021). A& S5 =
25 4o w AwstAu, SaArt ol AeAss & e W
ol HolF o w2 gddt o] g Hx(Es], €71, &7 §)E 24
St E FErh thE ghHo R AR st A g5Ar et Ve
A5 F v EEE 89 7|% stal(Kerly & Bull, 2006), HE m T o]
Zolo A g om LA YstE Fxek=d &8H 7R s e
(Tegos et al., 2015), t&sta} grFAtE0] 3RS dists 58S 718 F

=
g AHES 7HA I 7 o
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T AT SEAs ARe dEete] Al FRbe] Alofs Shskal oY
MEA S5d = vk 53] AvEEZ 2 wntdd gHaszAsp vds)
of gEAts ARS AT F e ET7E ojuAE &8 5 A #
2ol oldl A& ° 7hE3k skt (Zhou et al, 2020). HF AR Q13T
wepAkel g A

[ 4ol AV A dAE =74 F=th(Fryer

Carpenter, 2006; Kim, 2018). st5#}9} HtE2x o2 w2 Aol g

SAEE StE s AEE AAY v Y g5 A4S AT
e} KeX

et SgHAEL AAER] HRS T4

=

tlo ¥ ox @o

2] ¢kal sk st a4 E F5dls 5 Ut (Ayedoun, Hayashi,
& Seta, 2015; Pérez, Daradoumis, & Puig, 2020). o] &3t 54 0 2 3| A
AL MOOCset #Zo] w27y B stgAtes A174227] o, st
Ztuttt St Fojats £t v 94 wE Ao Fol
I 9t (Neto & Fernandes, 2019). 7 WA 2 ANELS skH Lo 2
Ao Bt A8A4ed HHE & F dveE 5AES 7HA 2 v (Chen
Vicki, & Sutrisno, 2020). %2 8h5}9] ;5—:]—5':0]
GRS AleetH, FHZoll= Aol Ay Vs e
ANl Bt d¥ e s 7 vk o RE g W8 By ofye
AMA AH T stseAe] A stEA vdd HHE dE R du
(Suleman, Mizoguchi, & Ileda, 2016). Al HA = AEL o] Z8-

D %3 4452 %28 T o1t

i)
>
%,

fol

ICAP(Interactive-Constructive-Active-Passive) ] 91 ¢ = (Chi, 2009)
a g g5 ATALAC =HE VA 9= Aol MY &
3}

- 1=

ARES ARRst= A2 8 i&%% = 5 A 574%

F(Kim et al, 2019), €855 t8 2JAlLE T8HS =oliL(Hill et

al,,2015), &FAE9] 5 TS =9 5 JAHWu et al,2020). E£3F
A

Ape ool Be Gudte] FEAEL AN £x Ak A
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= AHetA 7] e, stsAvE AR A BAE 2] AsiA
Aol dAA ZHE mddor & HQ7F Jth(Pérez, Daradoumis, &
Puig, 2020). #pA 2o 2 Q17ta}t FALSE HAE2 Ao A4o28d o T4
st= &3 ZF#7](Uncanny Valley) A7}
EE2AZF A v =g 5SS HETEE 57
o AR Aol 2dld S E=TF wEd] Ho
(Mori et al., 2012). A& A3} o] Ao e =
A AR obH7A hd st *
7] wEo] ofuig s 7HX A A= 25 /\P%”é“ﬂ 5

=7 4 Qi (Ciechanowski et al, 2019). L <ol =
oA &&Ea dANE AR HAE % ZrEZo|Y Aol &y
2 &89 7 e wFH Ao i ofsrt F=3 %Zﬂ(PéreZ
Daradoumis, & Puig, 2020)1} M Eo] EbdAd oz QlajA ALz} <l
FEHo g ol dQ Al I‘Hd Al 5% S th(Diachenko et al, 2019).

s A4S 7HA AL = vhE, AR

b Abol o] H4gE BAE o] 'H’3 I ARS WA gHAoRE &85}
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Abstract
A Developmental Study on a

Dashboard-based Chatbot for

Reflection on Online Discussion

Kim, Hyeongjo
Department of Education

The Graduate School

Seoul National University

In online discussion, reflection can help learners actively participate
in discussions and interact with others, and for this purpose,
dashboards have been used with other media. Online discussion
learning helps learners to understand discussion topics in depth, to
think critically about the topics through interactions with other
learners, and to have appropriate communication attitudes and
abilities. Effective discussion learning requires learners to actively
participate in discussion and interact with other learners, and for this
purpose, it 1s necessary to reflect on discussion learning. To help
learners effectively reflect on their discussion, data from the online
discussion can be visualized in the form of a dashboard. Dashboards
can help learners reflect on their learning processes and results by

easily looking back on them. In addition, reflection prompts and
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interactions with instructors or learners have been used together to
help learners reflect through dashboards.

However, the media previously used for dashboard-based reflection
has several limitations. First, when reflecting with reflection prompts,
learners are not adaptively provided with feedback when they have
difficulty in reflection. In order for reflection to affect discussion, the
quality of reflection i1s important, so it is necessary to provide help
for learners to reflect effectively. In addition, learners have emotional
problems of reflecting on their shortcomings in the process of
reflection, but it 1s difficult to provide help for the emotional problems
when reflecting with reflection prompts, and it is rather burdensome
to reveal their shortcomings when reflecting with others. A Chatbot
can supplement the Ilimitations of existing media in that it can
provide adaptive support to learners’ answers and relieve learners’
emotional burden by empathizing with learners as a conversation
partner.

Therefore, the goal of this study is to create a dashboard-based
reflection chatbot that may assist students in actively reflecting while
providing cognitive and emotional help to learners. The research
questions of this study are as follows. First, what are the design
principles and development guidelines of the chatbot for
dashboard-based reflection in online discussions? Second, what are
the structure and functions of the developed chatbot? Third, what are
learners’ perceptions of the chatbot?

To anwer the research questions, the design and development
research methodology Type 1 was used. In the analysis stage, the
literature review and need analysis of learners were conducted, which
revealed the problems of existing media for dashboard-based

reflection and the ways a chatbot can supplement them. Based on the
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results of the analysis, the design principles and development
guidelines of the chatbot for promoting dashboard-based reflection in
online discussion were derived, and the internal validity of the
principles was ensured by three experts. Then, the scenario for the
chatbot was designed and a dashboard-based reflection chatbot was
finally developed. The developed chatbot was evaluated by five
learners in the first usability test, followed by revisions. The second
usability test i1s then conducted, which is different from the first one
in that it was conducted in the context of the actual online discussion
class. Four learners participated in the test and their perceptions of
the chatbot were collected through usability test questionnaires and
individual in—-depth interviews.

As a result of the study, the design principles and development
guidelines of the reflection chatbot were derived, the chatbot was
developed, and the learner's perception of the chatbot was also
confirmed. First, the design principles of a chatbot for
dashboard-based reflection are largely composed of three design
principles: adaptive feedback, social presence, and learner initiatives,
and 10 detailed design principles in them. The principle of adaptive
feedback was based on the chatbot’s characteristic that can give
adaptive support to learners’ chat contrary to prompt-based
documents. The detailed design principle of the adaptive feedback
principle consists of providing feedback to learners at each stage of
reflection to understand the dashboard’s important meaning, to
recognize their strengths and weaknesses during the discussion, and
to set and accomplish learning goals the subsequent discussion. The
principle of social presence is to allow learners to feel intimacy in
conversations with a chatbot so that they can be more engaged in

reflection. The characteristics of a chatbot are connected to social
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presence so that learners could regard a chatbot as an interlocutor
and have intimacy with it. Lastly, the principle of learner initiative is
the principle that a chatbot provides help, but learners should take
the initiative in reflection. To prevent situations in which learners
unilaterally follow the prescription of the chatbot, the chatbot first
requires the learner to answer reflection questions and provides help
only when it is necessary. It also allows learners to recognize the
need for reflection and work with a motive for reflection. After
developing the design principle, development guidelines were derived
to indicate how to develop the chatbot for dashboard-based reflection.

The developed chatbot helps learners reflect on their discussion
based on three dashboards, and set and implement goals for the next
discussion. the chatbot operates following the reflection model based
on Kolb’s reflection model : ‘checking dashboard - thinking over
learning experience - setting goal - executing goal. And the stages
are linked to the reflection criteria of three dashboards(discussion
participation dashboard, participation time dashboard, and interaction
network dashboard). Using the chatbot, Learners can check their
dashboards and evaluate their learning through the criteria presented
by the chatbot or the criteria they decide by themselves. The
chatbot’s evaluation of learners’ learning is also presented after the
learners’ evaluation, and learners compare their evaluation with that
of the chatbot and make a final evaluation. The chatbot provides
questions adaptive to learners’ evaluation for their discussions to let
them think about their learning in detail. After the learners answer
the questions, they set goals for the next discussion based on the
reflection of prior stages. The chatbot recommends appropriate goals
to help learners set goals and provides adaptive question prompts to

elaborate on the goals. After setting the goals, the learner goes
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through a process of practicing the goal in the next discussion. The
chatbot aids learners to accomplish their goals by allowing learners to
identify and modify goals at any time and adaptively providing
reminders according to learners’ goals. When learners use the chatbot
again after the discussion, the chatbot makes the learner reflect on
whether they have achieved the goals they set and reflect it when
setting the goal in the following reflection.

The response of learners who used the chatbot appears to be
generally positive. The survey revealed that learners found the
chatbot useful and convenient to use, and thus learners had a positive
attitude toward the chatbot and were willing to continue using them
in the future. The interview also revealed that learners thought that
the features of the chatbot, such as dashboards, questions, reflection
criteria, and conversation with the chatbot, had a positive effect on
their reflection and that the chatbot allowed them to reflect on their
learning through interaction unlike prompt-based reflection document,
and conversation with the chatbot was not burdensome compared to
a conversation with people. However, the effect of the chatbot should
be examined in the long term and it should offer more adaptable
feedback based on the learner’s situation.

In conclusion, the implications of this study are as follows. First,
this study 1s meaningful in that it constructed a dashboard-based
reflection framework by closely connecting Kolb’s reflection model
and dashboard in online discussion. Second, this study also confirms
the advantages and disadvantages of chatbot as a reflection medium
in three aspects: adaptive feedback, learner initiative, and social
presence. Finally, in terms of research methodology, the method used
to make the chatbot in this study can also be effectively utilized

when developing a chatbot following the Design Development
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Research Type 1 methodology. For need analysis, a method of
observing and interviewing learners while letting them experience the
learning activity that researchers want to investigate can be useful,
and the Wizard of OZ methodology, which involves users interacting
with chatbots while researchers pretend to be a chatbot, can also be
used to confirm learners’ perceptions of the chatbot scenario.
Therefore, this study makes a theoretical contribution to reflection
and a methodological contribution to chatbot development in an online
discussion, while having practical implication by developing the actual
chatbot.

keywords : Asynchronous online discussion, Online discussion
dashboard, Dashboard-based reflection, Reflection chatbot
Student Number : 2021-25429
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