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AR B REFE R T AR RF R B AR

RIEERRECE B B RV AN S - ARG TR A B SERE N R
BIHTERIE - pEdE o B SR R S T PR IR EAR A - SR ER A mI R BRARAE
B8 EMECEEREAR - 2T EERET - it > A2 &5 TR itE
A A E AR U T A B R (LR AR sl B (H B D B R IR 2 B 2
= AR 2 R

R ~ SURRERET
— ~ ARGt

12 E%ET (programming ) S & EBRSIE = EEET » BRI AR CF TR
B SR s A AR 2R B Y B AR - LS S A — R e B S RS
(Vihavainen et al., 2014) - [HAMEREEEIE P& AETEEESGT ~ G - FREE%E
B EE Fr DI T ME (& 2 A B Es Y E T 5 (French Academy of
Sciences, 2013 ) - FE#EY B R BEEE T4 R (Buitrago Florez et al.,
2017) - EEEERE—TEHEERE S B AR SR ] 3 R 2 EEE
HEH ~ HZR -~ AN 0 - FREESE S B TEGREBAE(E (Syslo, 2015) - #f2x(
seatRE HY R CELE R N T KT AR FHE Z BRI PR B W R B R R
AR5 F A AEHHZEZE (Topalli & Cagiltay, 2018) -

2RI BRI RS MR A TR A T e R - W REGE S 2k
TR - SRR ARRTE - 35T - BTHIREE (Ismal et al,, 2010; Lister et al,
2004; de Raadt, 2007; Robins et al., 2003 ) - 35 ELEEA: HA5 IR Byl = S ECREFE =
S GBI AE - AR R SRR R AR S E e T R b A nI THYE T B B R A
(Deek,1999; Kessler & Anderson,1986; Li &Watson, 2011; de Raadt, 2007 ) -
RE ARG EEE: - FEREEREHN— KRR SIS - (5
TG ET R B B 4SS - ALLEAFE S GE S VY » taREle g%
AFEZ O 1EEE - BEREIRELZFRRE (Pears et al.,, 2007; Robins et al.,
2003; Xinogalos, 2012) - {HE > P2 EETEHEFELS S 2 RIS ES E 3
20 BUEERGTE R P SRR ? HAREEE PRI R fmT 7 R 2 2 Ry el © G5 SRR
R Al A B E IR 2 EEEARRA SRR T AMATER TR A

= EETRE

axal 8% iR B (divergent thinking) [fi5%E » BURGIEE S
(convergent thinking ) ¥ffifRE 55 B — ML ZEAVGRMBEAFE > Rt e
sEE SRR G « IRAIM: - BUEME Rl (Aytug et al., 2018; Barak,
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2018; Cropley, 2006) » #EZRA (ReE—E G AR - (HEZS IS 48 2 A E
IS 18952 ( Charles & Runco, 2001 ) = Brown (2009) H=Hai:BHEE
i RS - TSI R T R AR 0 Teal (2010) AR EEETEEIEGE
ERVERY EE B EE A M R R A R M G R R AE ) - R EE— 2510
BRAfig R 7 = PR B M s IR - Teal #E—20 JE FIME Y2 ARR 520G
& BRI N BRI B R HA By 2 R T R R T ED
{F R A BRI ER » RIR R G T BB A MBI EAR
EERSFRAVHETE - Goldman i Roth (2010) FYRHZTAEIRAIZEIR » St EHHVEIR
RS TR E AR MU SRR B E L - Bl 0 st BB AT
B E S RS BB E Y%L (Choi & Kim, 2017) -

ST BB A SR L Stanford d. School fz FyH144 o SEFHE AR 1958

FH J. E. Arnold 17 DARIIE 1) Baasat Rl ~ BIEEE HFIE - Bt B EM
Z RS (design program)  FI{&IY TR DA R ARBIFR K B THITTE > WiHEE
ST AT ERAR B A B — B M S = - 2005 SR 2 AYELETRART /A 5] IDEO
HYAIEEA David Kelly( #7252 FHEARZEE R RT T8 BLEEI#AS KR SAP
FIRIHE A Hasso Plattner 3:[5] 5 77 the Hasso Plattner Institute of Design at Stanford
(f&7% Stanford d. School) - FFEE B/ OME LRGEZE maxa T A LEET BE L
oLt S RS IR S R AT I BB H B2 & F - 8207 T K-12 Hlg= (K-12
Lab) > #e5sT B H ER N ERETEE ( Taking Design Thinking to Schools Research
Project) » #5  » [ RIHTHL AEHEHA £ B1#T 088 (mindset ) 5% & (IDEO, 2022 ) -

Stanford d. School ZyEHI&fFsza T B 7 RFR KR ~ FIEESR - i)
A~ LG - BIEERES 5 FEEL © FEOK[E3 (empathize ) JRyl<fElEZ&(E
BHIFRREH TR (BETIERIE)  MEES (define) F&rta T KIEIHFEELFT
EFHVBUR PR PR 2L R R 5 B TATE (ideate ) Ryl E 38 A0 AR R E 28
PEELRTBRY ] ~ I JFAUSELES (prototype ) Ry ABUERC UM &
PREBES (test) Jyiffroaf R 42 L 45 50 FH = DA (o B I fige 5 7 ORI A Bt A TR IR Y

(Hasso Plattner Institute of Design, 2013 ) - [t 5 FEERIIE&RE 2 B8R - T2IE
G IR ERNVEE > 52 0 Tt BB IEH A FI BRI St E
BRI 2248 “The design thinking process is best thought of as a system of
overlapping spaces rather than a sequence of orderly steps.” |( Brown & Wyatt, 2010,
p.33) o 554 bt 5 PEESTEEL A [E3E (empathy ) ~ DL B (human—centered )
TEIR{EIEGRS: (bias toward action) -~ 42¥fE(E (radical collaboration) ~ J&
FIBIEANSZAE (culture of prototyping ) ~ FEIREZ% = (show don’t tell) ~ JZEE
HUEEFE (mindful of process ) ZEEE®E (Goldman & Roth, 2010) -
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AR B REFE R T AR RF R B AR

Bt EEHYRAE - SEEEET S LA 224 (The Double Diamond )
EHEEIH (Discover) ~ EFs (Define) ~ 77 (Develop) -~ EH (Deliver)
1Y 4D 7 #2 (Design Council, 2022 ) - Tim Brown HI['ZLL IDEO A& - #EH4TE
#5748 (Inspiration) -~ EEREE (Ideation) EARGE#M{T (Implementation) HY 31
AT EEERRAE > Wal Rsat BB ALK H /T (feasibility) ~ 1748
P Cviability )Ei g6t 14 ( desirability )55 = KAEAER kg o (At - JJF 5. (insight) ~
#12Z (observation) BA[EHE[, (empathy) st EZ R IHIY =22 (Brown,
2009 ) - [MES4EIE I ( Multi-disciplinary Teams ) ~ T8 AY2[E] ( Variable
Space) ~ ERHYAERZ (Iterative Process) AIEatat B L=7C& » TFEIE
FiBPS A TRIAA  EHS SRS e R - WA AEEN B4
IRFEAZ N R 2B ERR - Rt statEEE B AR - SR - g4 -
HiplE - S1FZ%7E (Brown, 2008, 2009) -

AT LA G T E R 8 4R & Stanford d. School V%G 8% 5
PP ~ DEEdRa i & ey 4D sat BB L » UK Tim Brown £ 31 S5t EHHER
e > B REE SO HES ARYNE DB E G T - R A EBETE
AR R BE - R PR - 0 BT SEZRE - WIE 1 TR -

Dlaat 8% AR Z A aka T HERE - By REER R Bikas AW
REH - BiEFH T8N RAVEER TR > N RagE R4 HrE
fglfE - MEESSRCHISH R ERE I Z R - TRELh R A S BRI ME
REL - TARMR ~ F - RIEETRZ4R - HigE 2 2R R HE IRk
BB 5EERE  EIMERS [EE > sGtEGHHZBREERR/ME (F5
H3 2016) - MAEZ o BB RSN EEIF REIER R AUSERE - TR
BRTE L MER ERAIRE T2 74 E ~ BN RS IRREZRE ST - W LAREHT4))
52 TR R RSCRRITEIR . - So— X8 Rikes A > DR R B EhEGET - Bl
EEEBEAGETIVEE DUERZS AT &3 s EEh(F - EiEmEREE) -
SEEBFEEDE « BEER - BERCR - M52 > S N DB EEIER
FH BT E RHE AN SRR M 52 R -
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AR B REFE R T AR RF R B AR

= - ADDIE B2t

BRI H BIAE 0 B B2 DA A RE TS Bl i i B O T 22
(Cheung, 2016 ) - 7ER L HE2EEE T - ADDIE fy fy 52 0 75 & i,
A%y ADDIE ¥1E252KERFR L T 248 1Tt T RIZE B R K - ADDIE 43 7Il{{F= 5
{EF&EEE © 9347 (Analysis) ~ 351 (Design) ~ #&f@ (Development) - E{E
(Implementation ) ~ 5§ (Evaluation) - 73#fP&EL 122 BB E 0T ~ B2
ot~ BEBM M 0 Rl RS B o B A - BRI -
B BRI > DURERE HIEBIRE - 300 SEtPRE 2R HAEEET - R
BgEET ~ ARG - IR RBEEE BT EEAE - BEANSE
WA= ZEREH - BEE20E ) BRERESEEMAS - BEHR -
PFETE  EFREREEXBEU M EEHEREE B FHERERaER
RCME B ARAE TR PR R T R EPS B 2 > H B R (B R AR
DIFr@E oy R 5 dash s & AL B 1EFE B 58 5 1% ARl B A8 2022 B
(Branch, 2009; Khalil & Elkhider, 2016 ) -

ADDIE {1 5%F A ERIEMIEFEEZ > Reinbold (2013) i) ADDIE
AT E TR A K — B2 A2 A V&R EIRIE ¢ Cheung (2016)
HIJZ2E%H ADDIE #EZE Rl X 7 HUERAE - i3 BUREAAE XD R fEEn
TEMEMEBHERER T - 1 IEREREE X R P B2 B B I PR B 2 (A
Cheung P& : ADDIE 515 7] Z 478 14 b i3 25 B2 0 e i B2 3 S Y 335 SR A 38T RRA
DUEFIZE2HEE - 5551 > Campbell (2014 ) [ ADDIE #5355 37 @ & gE 722
A E A VRS > 7 Nichols Hess & Greer (2016 ) HIBFFEHE H A B
EEAIME - A ADDIE B ERAIRIERTIR AL DEHNZERE - &S
EAFHERRRY » R4 » Baster & A (2014 ) DLK Summey 82 Valenti (2013) JR
5 S B BRI R Th 4 R AR SR EA & -

2 - BHoERETEITA

A5 ADDIE izt » il ISR (LTI © ERFRRT  iE
EVHFRE - FHOAE RS ERC ARV - S - BRI
AN AL BT A S TR AR -
— ~ HIHR

(4h5A 20T ) BRI R4 & B B SR R B SR D R &) PSSk B R 22 0y
SREATDMER - IFEH SRy 108 S 2 RIUEAE - £36 A -
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2. SytBuE

41 5L AT L ZE 0028 Photoshop ~ Glodwave ~ Freemake Video Converter
Zenbo story editor %5 4 EHASIEACIGRETEHFim » H A Zenbo story editor Fyff
R ANENEZ 4Rt > iR Eam a4k - Rt 4h 2 i B 2 E N SE Rk Bl Al &
ARG R BE R - ASRAZ [ ZHAS B Photoshop A1 Zenbo Story
Editor FY¥EfE#r S » Goldwave F1 FreemakeVideo Converter HI# 5 T -
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2. SRETHERRH

FE RIS IR BIAF ARG > AR AT BERR A SR R e AR AR SR
RRIeBE > BRAERETEIREEEE N R 2 RNk - BhiF s Gkt il e
SERBEFEAIEE S AT S HE -
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HZEFREH AN 4 EEE - Hp Photoshop %2 fy R B [ (G K B F &Y
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NBCEHENBIEEE ~ il - SESEEEE - Ht It 4 BW0EE - R T73RE
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SRFEBE IR ZEF A - WISk - BRTE)E ~ Zenbo HEEEA - ICH - X
FERF RS - RS R AP AIH SR - EhE A 2Ty By 40%
HEPATEELER A B« R TR Bakat 10% (RaiEa  dass 58
HEIEE 10% (BEEFEETHEAG) - BEEEE 10% (BEFFREF
BTG ~ 520 ~ BfERIGE 10% (BEAEryEfFEEmrvER)  Zenbo 1
ga N ZECo By 20% » HEFOUIREER AR« BB EE 10% (BE&BE)
wEh - RIFFhoaiFE 28 - BREEKE 10% (Waitd) - #E) - ®i%
TBEFZHRZ G  EEREZECD R 15%  HF o draEag i g - A
& 5% (B8 RIRTIEW) ~ IBEE 5% (BEREREE) - BWEE 5% (R
FEfEEE 2 EEEEY) SRR 25%  HaFrdmEEs i g
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EEMBENTEENE)

() EEREEL

PRAE 1 ZaaEt B RN - SERELULRATEER AT - DEEGTPIE
HAETaL TR WEBEEEE - 2R BEU ST N0/ N T E)
AB T B EE I EE AR R - 5 - [ - BT - G2l ERRE T
ElEZHE -

115



%

(F) FHEMER

R TR B R b
B GRGEMET R I By N B

EHGERIERETZ ADDIE SFEE: - AR TR b A8 E ADDIE
 FREAERE LS AT ~ BRET - SRR - EE - BHE o S REERIEARI > R
SBRRIEERER - 52 BEREH eI S EEEIE - DUP RS A TR
fig > e A G EARASGHEANBETE R SRRV S H 2
RIS - SRR AR SRR RAY -

Vo ~ BRI

BREEE SR AR KRE - B0 B R R A F i R RHT AR
EHEE - SAESERSNE IR - 2ATEBEEEE - EREmmEF
ZiE a2 53 o DIRIRRE S a TRl A LD & B A BRI - BT
DLERA ER R RS R BB B2 R SEAE Ry MR S AT Fd T - A R AR 2 B AL
NEESEH > DIECRITFEEE R Z R e B IR

FRELR bR I SR LR A P
RS B GRS ST

B~ BASHEN
— ~ BERREELEEELLE

PR IRAFRREEANIRE - IR R E(E 2 B s OURRS - B E 9 THNE
RPN EAR 1 FOR -

116



AR R RE N B REFE B T AR KT P B FARE

*1
BEEFHEAE
g7 BEENE B AT R
1 4 5 Al s HEIRE FEER
2 4 SR S T B HERIRE FEAE
3 4 5e i BB 2R E L B e R A e HE il
4 4 SEES AT EASE IS HERIRE FEAE
5 4 SRl HEHIRE FREE
6 4 L B B e HE il
7 Zenbo 28 NI F4REEfE ks et HE BhEE
8 4 SAEEMT (E S o i s e HEHIRE FEER
9 HEMESEE W Bon ekt B FheE

B4R 3 N—ATse ke 4 R riE e s t = AR mndiat 12 0 40E 2 £fE
B AR SR S BAIFERA R - T e f T A RA S oG
B AP B E 2 FHGY (BL20190924) | o BERE TS —
BT e gRichep #-8 RiFm & F R (BL20191231) | - (RIS Z SR
AE > SYETIY 84~96 > fEaninE BAF - BE(ERRF I - R -~ Bod Ki¥es A8
fElic & Zaea BRI EGT - BHBUER DGR 1 228 - HRIEEHARH
dBENE LS - Ty B8 fEd -

BTN : WS  SRD B
R : R

BIRRARDREABR

117



I 7
/NHEERE KL

& 8 9
BERREKR FALE

R TIzE WIRT B fHETHIE T

BRTEES-
i3 @R ERE - BRR

ROnE HEY u
¥ ";“Ot\/\‘

SO gopsKsoenRRs

TEanbR 77 2RSSR 0 - WEIEITA) AR SR H 23 % 7T
e > ZEEIAR - Bi% - FEZRE > MAIFEREEREEONESTE - i
BB E R - NEE(F P2 E B HEERTEERRET - REERK
MMEEIR T4 SUGE R AT 4 B 2 (E(E - A& 4 S R s AEh{E
R HIESME B E) REB RS BRRE AT E] - 36T R Z s s
5 DI S 4 i A B SRR T IE (4) 5 EE RS ERRE RS ) (FEES - 2016)
Z K o

118



2R MR TR T SR RO B AR

BREEI
(—) BEEMHBZLHKBEMED

BAMERGTE "4 R EE G TR RS ) AR RS TH G (5 AR
7 (I=RAFE ~ 2= EE -~ 3= 1 ~ 4=FE ~ S=HREE - r8Es e
EF) o AR 2 B o SFIEEE/INR 3 0 Hop DU R IR AL D e 0 MRS
NGRS R IR - 10 B2 B L [ ZE B 3 RE 07 AT 32T 1
Al BEGRIRGRE AP H(E 1.87 - (It - WINHEERGTATRRZ 4 B - FR
TERRE ISR o AHERAT R R B R (e R R LR BRI R
R DR GRAT T BLERRAEE - [FATHIIER AL B S B E 0 oy FE SO TR
EEERFAEET - T84 B WRR oA~ F NE L S ff 0k
T gk (BL20191015) ) » B/ NHAVEIBREE R 383 - BN EE
SUFRIFIEREE - &2 RV EEMRE -

8y 22 gt o (3 1a-20191105)

A4 F F ¥ Photoshop iz i #ic 48 £ 2 ehisy - %’%#”%—;ﬁ‘ kA FEE g
¥ i¥ o (3% 1b-20191105)

Ao AW PRI R TR R A FIE B b i B G BT S
SR ST BEPFRF S I2HE o (3% 1¢-20191105)

B2 i A EhE R E AR S ARG - T Wi > A2 w5
WA R A d ko AR EE P e (35 2a-20191105) | o ZR[f
SRR B ERE RGNS - @KL FRRER 2 FHEES T -

%‘h%wu—ﬁ FRED VEAFAT sb"ﬁ—ﬁ“&f}ﬁhﬁﬁgﬁﬂ’mm
k=

5}'&""}‘, zg y/,{?‘f;vj,,r ;\7WTLE&‘4IPLE§,¢%_§@%,Q_, _5'_‘;;1»}‘,
RIPRAZH - AR - BRgAl- Sh-Sh- RS- BRg o R E
Bh- B FHEFR ARG RE T4 S L0 REFEE T R
- BRAFNEFHE o (3% 2¢-20191105)

Zo A i3 i il kg R E 1 - B ﬁ*wi‘” - iR Rl & de TR

il e %éf].%{ﬁf BipfiiBAes (4FI= o (3% 4b-20191105)

ﬂ?,ﬁﬁ{%%i LEREFAHERRI T VA RRBRAS A4 APV
Z R 10 48 20 %_)I‘alpt i o RtEp e v URE Y4B (3
6b-20191105)
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FolihBh S A R AR AT Y h N BT R 22 R B M
FEME RGN > NILHRA B HER LR R BRI - B Retert
FEEIZEBTE - BEBUE - R 0T - B R - S AEURE - BRI
TR R (1=7.906<.001 ~ 1=15.669 <.001 ~ r=16.432<.001 ~ = 18.957
<.001~¢=11.589<.001 ~ t=16.060 <.001) - 3 2 B RER 4 {E 40 5L EEfTRE AR
T HEE A AT AT S THYASIE FAE ) 2 SR G LAY

#2
BAEHY - BIAREEESEREE NN ERIEZE LR

SR AR
M  SD M  SD

t

oo (o F B ZE BT B pe B B 2= 256 969 422 898  7.906**

Ko E R FIREAIEE E 264 1.150 4.11 950  5.669"**

REERIPH SR DY
1.50 .845 450 .609 16432

A

oG AR S mE s S Eh SR 117 378 414 708 18957

T Zenbo 23 AT H4RIEIE
. 1.50 775 3.86 1.018 11.589

ELET

BRI EE 1.87 531  4.17 .646 16.060"

*p <001

(=) BEIEMLAWERL ZEMTAIRE

A IR EEE R 5 HaFE TR 22 ([ FREHEE I A (S ()
S HEE A RS SET R ERAIE ) (12 EEEE) 8 T 4 58k
AE (5 EEEIH) AUERE - SPEAERAIER 3 Frn o DL T 4 R B Gt R
TEanflfE ) SEAGIRIRE - T 45 BTRIRE | HIERE SR RoRE -
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gi@%ﬂ‘zﬁ&@ﬁiﬁ%ﬁ%
I M SD ey
4 SRR S s T E R R A 425 557 1
FHZRE 4.17 646 2
&) ST RIRE 3.90 713 3

"R ASET B EERAIE,  TREGETT, T A ERIAE
LB - ORI ¢ UERVASIREDT » bR T 4 B ARt
BIPE ) B TRIRE ST ) (1= .698 >.05) REHESN » T 4 R ETiE G T %
fEanglfE ) B T 45 EaRIgE , (1=2.617<.05) ~ TRHEGEES) ) B T 458k
flrAIgE ) (1=2.590 <.05) HPEERIE -

YR EITEASE T BRI RAIE ) MBI > ER A/ NMASTELURE
EIEMEF et R HREER - BANNRGHEEREEMEESE - i)
BRAE BRI -

TR S aniTRd 23 B ETEAEIRFG BATEREEY o Riss
T - BFTES- 2T HF o (37 12¢-20191105)

AL @AY Photoshop 1 & $ 8% > AR E 4o » T Zenbo fi & 0 A
Fioh g - ARl o FIE PR s A LA
@ o (3% 4c-20191105)

AREFRR2ZBAPEGE ¥ T HE AR A FAIBA T AT
g ] o (5% 42-20191105)

g SRR T R R A ERE T - N BRIE R A E R/ NAE(E

A RyNEEZ R

AN k) IR S p AN AR o SEAR R R/ T R Nt BRI R IR EY
5oL L g K FRAPEILR I GEF S LT Ak o (¢
10b-20191112)
P e R FIE S R R R - R 0 SRS R AL g ITnE AR
I OFEEL R AR LA AR E ] Byt g G P 0 IRR R
RoAp b A g5 gl g o (3% 122-20191105)
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BB NE S FIERIRE - AR TR 2 T A EE
o E FaaT BB BT RZNE AR - BR - FHE - BEEE - %8

[
HhwigtH - SfF -

URAR - 8% - F#] A% B AR e P g A - B o X
HE AR E g Ay a*ﬁ&%@ E B8 o (3 10a-20191112)

(IS 46~ AfFE] AP Pz g L073 fo0 7ML A7 foje 3 § L) im
GAFUAIEEH S 6 LT LA PR - B AL AL -
BAiT- 9 o Fﬁi&{;\‘.fﬁ“g_ﬂ_ﬁﬁgq\;— B 43 ch > JL,;?U’» RBEL 2R
& g gtk o (3% 2b-20191105)

[BEBRASTE ~ GfE] % - “iflie- ke R MR oz B LA
FV 7 g7 BAM YR BEERPEM ke iy AN DpLpep
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An Investigation of the Instructional
Process in Integrating Programming into
Early Childhood Teacher Education

Weigh-Jen Chen

With the development and advancement of artificial intelligence, preparing
university students with programming skills has become an important educational
policy. Thus, integrating programming skills into the professional curriculum in
every department has become a direction of school development in researcher’s
university. Based on this direction, the researcher has decided to integrate
programming into the course of art education for young children, which is an
advanced course for pre-service early childhood teachers. The objective of this
course is to not only help these pre-service early childhood teachers acquire domain
knowledge, but also arouse their interests in learning programming. It is hoped that
this experience of the inter-disciplinary learning could be transformed into ideas for
innovative teaching in the professional field. The design thinking approach was used
as the conceptual framework of this research. The instructional pedagogies included
a five-stage design thinking model proposed by Stanford d. school, a four-D-stage
process of design thinking proposed by the UK Design Council, and a three-C-space
approach for the exploring process of design thinking proposed by Tim Brown.
From the young children’s drawing of the interactive project, student’s
characteristics of being a design thinker, such as insight, observation, empathy,
integrative thinking, optimism, experimentalism, collaboration skills, were observed.
In addition, ADDIE instructional model was used to adjust the course structure,
teaching materials, classroom management, and assessment of learning in order to
increase learning effectiveness and to improve instructional quality.

Keywords: programming, design thinking, interdisciplinary learning, ADDIE
instructional model, teacher education
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