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FEEET (programming ) i f BRI G T - EAEERE BT S E 4L
HF B e i SR AR 25 R A Y 2B AR - 1T PEAE S VE R R — R E R X S RS
(Vihavainen etal., 2014 ) - pHMERSAEEFE B & NETERSET ~ W PREESE
ARG P DIRE S T & 18 2 A\ B E3 Y @ T H.( French Academy of
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2017) - HE B4R TEHEERE ) o B A ERSR 2 m] i F S 2 R
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et e IR LB R Y TR SR AR R 2 BB PR EE R - W R B R R
AR F AT AE (YR (Topalli & Cagiltay, 2018) -

PRI BN R A TR AR T e R - BN FREGE S Sk
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2004; de Raadt, 2007; Robins et al., 2003 ) - 35 SLEE AL E045TR] Bk = ST ECREFE =
PO GBI E - 4R SR R SRR S e T R RE M L A nI THVR T R B A
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PG ET e BB LS & - AILLREAIFIE S GE S I EEE - tRRele i1
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GYEHIDEREENERE S 0 T RETEETIEE A P BT R R E
A 2.4 “The design thinking process is best thought of as a system of
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e I T B R R IR th 4R R A NI R S RIEE A &) -

2~ WG ITA

AWFSEiR ADDIE iz - MEFIEMEEIR (LHISTE » (EHS0BRD Bl
ERTERE - BHEAE S A BT R © DI - WA
AR S A L ST A B AR AR -
— ~ FEHR

(4h5EEAlT ) SRAE R4 BT B B SR B B SR DA R 4 LS I B R R B Oy
EREHIMESR - WTFe S Ry 108 SREEE R 2 RIUERA: » £ 36 A -

113

M [




=~ HRFEfRE

"2 BB RIS EE ) NI ESRGE RABEEER - I A — {01y
AT LS 36 (L EMREBE T B R VEE - B 78Tk Pl
iR PRS2 HEREREE ) rEAZSHEAE > B8  UIEE - b
FLHE ~ WITE AR ~ WIPUBE R BRI T - iEsR ~ Wit s il
Z MR~ WEFERRENT A 2 PN s R L RE A Z 4058 ~ WEFeAT st Z ORer HRR R
MIREISEIEE - bR Bl N7 BRASEER IS T b S EEER Y |
A FEEVEEA R Z BRAVEIH N E - FEE ZSOR BTt R AR
WIRI% % o DU S BRI -

=~ BERGETHTE

ADDIE "] 2 P SRR AR TR (B M A B S R i 1 AR B2k
#fT% ADDIE 55 » ZPEELHTRAIT

(=) &L
L HrEEEERRK

SRR E S TR R A SIS TRV EE HAY « BNEASGETRA
BRIV RZ B ~ DR B EGTEHNRIRREIAVRERVE -

2. S8

o) SR BT L 22 VA JE A Photoshop ~ Glodwave ~ Freemake Video Converter
Zenbo story editor £ 4 EMEEIARCMARE SR ML » Eo4F Zenbo story editor iyt
W ABEZ 4mis - TR tEEETalaR - (R4 ST B A Y S B R E
AR T E R B8 - AERAZ [ Z #EG LA Photoshop #1 Zenbo Story
Editor HYEEE#H7= - Goldwave fi1 FreemakeVideo Converter Rijiiz 5 EF -

(Z) stathEEs
1. BEHREAE

G A BSEGRES BB AR - SR BTG EE G
BB - ARFIRZ BEBENERIERT KBRS - B RESRE
ARTFRRESEE > DIHMESRIE AR E Z BN ENE R AU -

114



A2 R N % RET F R T AR 2 o F R B ATAR o

2. BTN

FEE RIS IR BIAE S XYt AR ARG B SRR REAF R B2
FRRIeEE > BRAGE TSR E (EE N Z BRI R - B s X Gakat ] e
ERBEFEAIEE S IS EE -

(=) B
1. BEBMAE

BRI 4 EHGES - Hrp Photoshop 2 Rypa R I e S B/ F B AT AT
43 5 Goldwave HIJ'Z AR B E S s R = HYFE S ¢ Freemake Video Converter FH
2 R i ORI HE RN 5 Zenbo Story Editer Hil5Z3% Zenbo 25
NBCEHENBIEIEES ~ el - SERESEIEEE - HiRIt 4 EW0EE - R T3RE
HGHEREBERSN - [FIR R SRS IR EeE B U RS BB | (EIN A ERAT
THEBIERIREY -

2. ZEFETH

SREH AL ZFF PR > AOMfS% - BR T EhE ~ Zenbo BEESA - FCE ~ I
FEN RS > WSS L S RIS - B RE 2B Ry 40%
HEFTAIESER I Ry« F B Eakat 10% (Bl Edi B4t - B4 - o it
HEMEE 10% (ASEZETHEAG) - HHEEE 10% (BEFFEHR
BITE ~ BX0 -~ BfERIGE 10% (BEAeryshfFRSEmayEit) © Zenbo f#
aa NEEZBC oy By 20% » HEF O 4ImEEER A - B Bic & 10% (&%) -
fE) - RIEFFhaWEZEL) -~ BEELE 10% (Bak%®) - EF) - &5 -
rEFZHZ RGN BB REZEC Ry 15% > HEF o AraEER I &y 5
J& 5% (R KA ) ~ RRERE 5% (FEBEERE) ~ BHK 5% (f
FEftRE ZEEEEY) SRR By 25% - HaPr i aBER I -
WEEGET 15% (BEiEE B ZH g #Rtet 2 23 @ik 10% (i
HEMBNEBEELR)

() BEREEL

PRAE 1 23t BERE - SER ML R AEE SR AT - BERGETLAE
HARNGHHEK  WEBEEME - 2R WEL RS S N NEEH)
AE R T oSt - E e R R - Blg - A - IsEES - 228 B -
GfFZFE -

115



L

(f) PHEPEEL

TR ERT & Ry B AR s AR B 22 BRI EIE A S AR M R 3%
52 REEMERFER Ry NHB B MmAY i E BUPREE B GV E DG 24528

EHERIERRETZ ADDIE SF8E: - AR TR LA A8 E ADDIE 7
» FREERE LS T ~ BRET - SRR - EE - AP - SRR > R
EHBRRERER - 52 EEREHA AR EEEIE > LIP R A IR
fig > Wi A G E AR ASEHEAIBETE R SRRV S8
PRI - FRT 2 AR B R A -

Vo ~ B R

BEREEEERAMFRKRE - AN B IRE A F P R RE
HEEFE « SARERCNE IR - BATBEEREEE - ERELSEE
ZE A2 T3 > R EET B AR ET S B BRI ES - R
DL BB B LA R BB SR R BN Ry MR T ST - A (B 2 B
NEEBSEH > DIECRITFEEE R Z R e B I

ke~ SAEBER
— ~ BRI HEELmE

FERAF R IEAIRE - IR KB (F 2B s RS B2 aE 9 THNE
FENFE L A0 1R

116



A0 0 T T T i 08 B AL o

*1

BEEFEAE

g7 BEANE 5 EAGET B
1 4y 5 Al s HEERIRE FEAR
2 4 LT S U B B HERIRE FRAR
3 4y SR 22 E LB A T FERETEE FhEE
4 4 SEEE T EASE RS HERIRE FRAE
5 PN (TE HEEIRE FEAR
6 4 ST Bl =S BUAE FERETEE FhEE
7 Zenbo 28 \iE 4RI fE a0 FEXEETEE FhAE
8 4 SRS S s R HEEIAE FEAR
9 HEESEE N - BR FEAEETEE FhHE

B4 3 N —MHsek e 4 R B iTiE st et 12 fF 4018 2 E[E
AR SR SERAFIFA TR T e TS A RS AFE
&~ AT B R 2 R (B 20190924) | o BEARE R —
H T8 mmi dofp -8 & PR & TR (B 20191231) | - {iIBHTSE 2 5T A
A SYEATHY 84~96 - (Rt E BAF - BERIEMAE ~ /R - IoE Kk A8
fRiL & Z e thnE ARG - BEEER MR 2 B B IEE AR
WHBENELET S - 975 By E s R -

i 4
EREANET

BRANEF
T AR WD R
W : g

117



& 5 & 6 7
ROEEH HEET /INHEERE KA

[l 8 & 9 & 10

BERREKXR FALE ez AN 1]

11 & 12 13
HE I ET

£ BIRRATNINRSS

TEdnbR T 700 2IPSIRE SR 0 - NAIRIEITA) F A SR H 232 7T
fEBES > ZREURAR - i ~ FELZRE > MAIFEEEEEE NAGE - #h
BRI ERE T - NEEFEL BB REEEERET - EESK
MMEEIR T4 5EE R A 4 B 2 (E(E - BE A S AR i Es A EhiE
A& HIEEE RGN BB E BB E] - SGET RN Z i S
B DS 4 i AVER BRI T IE (4 R E RIS B AY ) (&> 2016)
ZHEAH

118



25 R~ 2 RET TR T AR KB B AR

- BB ERN
(=) BEERFHRZSHRBEMED

A ERGTE T4 R B EE T R ) FraR RS ITH R (e
1 (L=FAEE ~ 2= EE ~ 3= 7] ~ 4=[FF - 5S=tFEE » SBisEEREE
aAEF) > AR 2 For o SPIFEEE/INR 30 Hoh DI ARG RE T s 0 MRS
NS A FUEE T R I 1T Bh 2 B S 25 B 3k BE 07 R4 14
A o BERGRHRE Y HUE 1.87 - NIt - WINBERGTTR Z 4 BUGEG © B
TERREIRISHR RS > IHERATHI GRS R (e R R LB BRI 2 B
R o DIFIERAESRATTHE SIS 4R - SR TRIH SR A Bhas R ) FESE AR -
EENERFAVEET - TF 2 DR R Camad ~ F L L S i A ik
T gk i (B 20191015) ’EHEP/J\ZHE’JUE RESR SR > BN EE
SUFRIEIEEE - &2 —RUHARVE RS RMREE -

18 > 22 gt o (3 1a-20191105)

A u;%i ¥ Photoshop i i $ic k8 £ 2 ehiig » 4§ Jﬂf FREGENE R L X
2+ 1b-20191105)

ﬁ:

RS At TR S PR SU TR B SR B
STILR 15— SRR A ILfE o (3 16-20191105)

BIfE > i A E R F RNV MBS > T @ Figst > A2 w5
WEAE S B fade g ok @ AR (3% 2a-20191105) | - ZA[T
B2 BEAR N B B A BRSNS - (HABREIsE UE MIRE S 2 FreEEs /T -

EIA L HEFRRE S VETFAT NG - L RFRIIEEIE D] IR
EHENGPET I F I AN A 0 b F AR P T UL
ﬁf‘]”ﬁ‘}}?fé]”i]&iﬂé—xﬂsﬁvﬁi&{— E-E-ERA- BRE o RisB
Bh- B3 EFR U ARG WEEd~8 5 L a0 B EEEE T L L
- BRAFE Y ¢ o (3 2c-20191105)

2 G A F - B T LR R R R TR
h o RS RE T EEARY (IR o (3 4b-20191105)

FRPARS LI RAT AR QRIS PR RRUS S AT
%QIPL:LO A,\/_%"Z ﬁi}q\]v&]]‘/\aikxygm?'r}‘ﬁ?:li‘!&éo (’\g‘#

119



Rl B ERA i D Biek SUF IR BRI RTRE - PO NHBR SR 2 PRI BRI N
HEMEEFOERRE > IR B RE TR BT > o8RRI
FEEIZEBIEL - BIERE ~ 25 008 - B REE - AR URE - BASRESE
FIH9 B BEEE RS (t=7.906 <001~ t=5.669 <.001 - t = 16.432 < .001 ~ t = 18.957
<.001~t=11.589<.001 - t=16.060 <.001) - 2 FE RELA: {E4) 5 B TR 2t
ST B MATRR A S THIR AR E I RE ) Z 2 A LA -

*2
BAIY) - BIREE AR I E R E Z R

HA1) SR
M SD M SD

t

oo (o F B = BT S S B 2 256 969 422 .898  7.906™"

Ko e E R FIREAIEENE 264 1150 411 950 5.669™"

HGERF A STEERe R e
150 845 450 .609 16.432

A
oo A RS S Eh B
117 378 414 798 18.957

B3y

& ] Zenbo #425 N B 4mEHE
. 150 775 3.86 1.018 11.589

HEkEt

B R R RRE 1.87 531 417 646 16.060™"

**p < .001

(Z) BEEmalfEEL) S AL

EAENPREE R B HeFE I TR 22 [HEETH > FRPHRE T A (5 (HEEH)
Sh > MBS T AR ETREAEE T E AR, (12 (EEEE) BT 4h ST
REL (5 (HEEH) HYERE > RFEGRWE 3 Frn M T 4 i diieEatEE
TEamBlfE ) SEAGIRIREE - T 4SBT RIRE ) HERE A R R EE -

120



AZSC R N % PET R T AR 2 R T B AR T

gi%@&ﬂﬁ%?%ﬁ
EIE M SD BEr
o) SR BT e e T R M E A E 4.25 557 1
FHZRE 4.17 646 2
&) ST RIRE 3.90 713 3

"R ASET R ERAIE ) RGeS T AL RIAE
LB PO RRIEEL t RUEMVASIRET » bR T 4 B ARt E
BIPE B TRHRETT . (1=.698>.05) ARIERAESL T 4Gl SfioiEsata T B
fEamAlfE ) B 45 ERHaRIBE , (1=2617<.05) ~ "HRIEGRES) ) B T 4f5iEk
flrAIgE ; (1=2.590 <.05) SR -

YR EITE ASE T B E A ) 2B - EE A/ NEEFLURE
EIEmBEF st EFEEER - BARNSGTESEREMESE » M)
BRAYEI BRI -
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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

131



Weigh-Jen Chen, Associate Professor, Department of Early Childhood Education,
National Pingtung University

Corresponding Author: Weigh-Jen Chen, email: wchen@mail.nptu.edu.tw

132



