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A Picture Book-Based STEAM Curriculum Model for Early Childhood: An Empirical Study
on Enhancing Children’s Learning and Teacher Professional Development
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Abstract: This study designed and implemented a STEAM curriculum model based on picture book reading, aiming to
enhance young children's STEAM learning abilities and teachers' professional development. Conducted in two phases,
the study included professional training for early childhood educators on STEAM teaching strategies and curriculum
design, followed by classroom experiments to evaluate the effects of the picture book-based STEAM curriculum on
children’s learning outcomes and teachers' instructional confidence. Results indicated significant improvements in
children’s scientific inquiry, problem-solving skills, and understanding of experimental processes, alongside enhanced
teacher competencies in STEAM education. Future efforts should focus on expanding picture book resources and

instructional strategies to deepen STEAM education practices in early childhood settings.
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1. FRHT. DHEFEBY

1.1. STEAM # F #7459 % £ F h ¥ $
STEAM #F & R AE ., #45, TA2, EMERE, @F MR AL AL E—BTH
a5 AL, 122 STEAM T A—AE i o, G T X ER, RTA SEEHARMAR
B VA B F L5 09 AH (Campbell et al., 2018). #8353, STEAM # F 893 & 2 A S
SHELSH X, EOMGLAGAZBEHFTNE., HRREE, WA EERAZTELY
Fadk RAREOWA . STEAM RAEZZHRARZE 21 LM ERQGRS, CiEfA
HATHAE, £F B EHRE, RO BHRBEUR—ZRIEH B35, 4 4Cs, OLIEA)
& 77 (creativity) + #F) M 24 (critical thinking) « 4-4F (collaboration) #=i#% i@ (communication)
(Bybee, 2013; Toulmin & Groome, 2007; Lundeman & Anderson, 2015) , X B 49 /3% & 418
ANBtA R AT RPN iR, R, HEERE ), AR HRREFEORARLY, Bk
STEAM #F £ RM AR, MAZ T RMABR T TR EHE . B3, FAEMR
e, mMEBEMERTHZTARNESHKF N . KoM E# STEAM KF 09 F 2 KREEHK
FRIAIL, AW STEM A HADNEARLAR KGR, KELEHRRIK, B, &P
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‘K36 STEM # A AR 5 #5 4 &F 4 %% (Becker & Park, 2011; Clements & Sarama, 2016;
McClure et al., 2017) o b, 75 A BT LHE K STEAM # F At 424 %) L STEAM % & (e.g.,
Elkin & Bers, 2018; Tiirk & Akcanca, 2021) . Bk, 742 F % B 4E$ STEM # F 78 4.3
## £ 4. (National Science and Technology Council, 2018) , it A& & B a9 F A3,
1.2. EFT A # /7 STEAM # 7 69 5 5%

£ STEAM K F ¥ FiR A5 £ A L, EHLRAMEA [ RKARGEZAFAL | 7T
G A RMEE E 6 STEAM &858, %A% LIE A RIF6 STEAM % & (AR E, 2017) . i
T4 LIS 89 STEAM A 133 7 KB AH a9 L4, 12mAF BRI i L HFRA K
HHE—HEHR. HALEL PR EMEAL, RMNEEZFTHESTEAMHEZET 24, RS A
.49 STEAM % & . HEEAFHSEM, LA AT # STEAM RA L R HHE, Rm, H
BB S MM B 2 R E B9 AR I8 Sn 3k VT AL 2 4D 2 EF 56 STEAM BAZ R X RATHY £ 2 B A

(Yildirim, 2021) , 3 B IR R EALEA 40 36 AR B AR 6935 & (Monkeviciene et al., 2020)

B, F2EIRAA AR R L EIZDN, &L L H STEAM K F T E s At /1, it
I, HEFAEEST STEAM HF I, EETRL Y T MG AH S ik, P48 440 LB
fefoRp HAt., Ak, HEFHRELHEAE STEAM A FORETEMESR, F 242440 M 483%
B J R I K, VIBESRHAT AL A 2R 56 STEAM 342, ¥4 L1340 sodk., $RYHEF O
s RN AR L, BT 42 STEAM RAZ A4, HLE AN
T AFEA3ED, AT H BHHAT LR PR, I A E BT AR R AE R 6948 A AR AR Rk ahiE
R, 124 269 STEAM £ F, & KT 76 A%,

HTHEIAFRLAM, KAy HRBERE, %A ET STEAM 3 F 696 4 33
A, VA AT 21 4T STEAM K Z 09 4nhk. % A2 B AR A% 8 HFE E 7
# A2 STEAM # 3 P9 Ea 1S4 & STEAM ¥EH A RAREYRE, LM
R KA T

1. FHiB 3N FATHA R T T AR K6 49 STEAM K Z 494 he ?

2. £ STEAM #F PR ERE TR AL L& STEAM 9% F £ 5.2
2. IR F &

KA RN BB RSB, $—PEB 72 STEAM #F 69 & 33, HATHNRELIE
FR A TAE AR, B LR AT A AT sk 2 48 ) STEAM 4 A &8, Hitfi L5
AT STEAM #F DA THYy, i KEBOOHIRBELRAZFRR. HIIREITHMAFEH L
STEAM # B Z 4, #h LR X Z HH STEAM #F . 2 H B4 2 STEAM 694, Z3149
TR QIEBEA R . RAFTHRET M FINRFEITT =k, R, £33 9,

F B E B MR R L E AR P T RARPLIAK KBk A K69 STEAM RAZE X e &
RAHKEF A STEAM HH POKFRARF A A STEAM 094 H R, KA RXMHEKBENAZ
B, ATARBNE A LA THEGEE R, wIt, AT HRMYHHTFLET LS TR
ANZ B, BARAFAEHETRPHFRET 23 KO TRR, B0 K H B L —BF
T, TABRGBEFETEY. ETARRERLNES,

2.1. FEHE

BB S BN TN 2o LA REARIRE A B 3 26 A, 20k 8
PE, PHE, KRHEEI I3MEHILR ., H MR LR A S EIFIE TR X HOAFHELR, VAKX
AR EETRRRRAZTEZN T ABKARLEY, RHRFERBHREAR, HAREHZARK
HRIE—IRPE 25 L4 LR L HEKIRIFEAR -

2.2. FELABELTHSH
2.2.1 #FFSTEAM #E &K

A RAARIE AT OF 504 2067 STEAM HE 1 AMA, T AAHFLHE —SEFT

ARTR], EH RS RAE AR, MEREOHE STEAM KA F O EZM, K& STEAM
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HAENHGE A, THSTEAM A F O LF. A&, BORLRFARGE, £HMENX
HrEe ki,
2.2.2 %07 4 STEAM 745

HT TRDARTL AL BRAZHE, BIFEAMAWARIHER, £ L4 STEAM RA42
ZATHZ I, BHRIABMANEMMMA, EBGFHEL0EN TR, EYLRENTR G L
B AAkRE A THAZEMEOEM, ERMERELS (1) ZARME (what) :284)
RERENE; (2) BEHAMMAEAZRAA (how) ; (3) FAMMGEMAE (why) .
3. MIFARAFK
3.1. #Frfk STEAM A4 E#FREHAE L

RAF ST T A IO B ARE T 04T, KPFHERE, HTAEZABGE EHER
GEw AR, P AT 5 STEAM £ 69 &4 (M =5.65,SD=1.09). STEAM 3% T A+
RO TAI AR T o ZH (M=5.58, SD=1.06), #7374 STEAM #2509 %) 5
ZLHRAAE PG EGREE. ERXFLERG-FHHEA K (M=4.23,SD=131), #A-7ifl k&
#H AT STEAM HZLRARE 42, L2 EHAZRTHKFERELE Y, #—F, £ STEAM
FEEZMNS L, TIABRAKIT A LA 20 STEAM HZ R4 TRAMD LD F MM
fRRfE 1 (M=6.19,SD = 0.71)A=4% F 4h LA £ F R L 647 FA=88 (M =6.10, SD =0.79),
HARF 4 L STEAM 4ok 691 54232 /% (M = 4.67, SD = 0.92)48 #H A AR & Z AL

FHRAAE A, EIMEABRANGIY, MERATWE R ALHTFHAKZ N ARSI
(M=3.94,SD=1.27) , STEAM &K F A FAFHF 55 (M=429,SD=1.20) , STEAM #
Zh 3B o) E AAHEIE R Sk (M=5.04,SD=1.35 ) , HsbRA, MILAIEINET, TR
ERNREZHMFRA T, BARFHRAARBEEZNEZR, ob, REABAERA KT TR
QO aRELFd T aE 28 [ T4 | 24, URTRAHLGER, AR KEHIS0TH,
DHEERBTHIFRS RAMIRAERTEARAN, T HHMEGRAARROGTH SR
R BAZ AT, BT STEAM KEMEZ 28, §2REHIZE T 2 AENIET,
EALAT A BAE 69 B AZ T LB /T STEAM &K%,

AT, A% STEAMHEHNAZERBZARSWERTE, LLETRARALY
REF AP AR RS, ARIER DA B A FR LT H OAe i, SREF LA, R
HEFHA STEAM HEHA Qi R, BL@EdERIUTPONE, BR-2ESEmEl
HKEFETE. B, #4E T S GEINFe LA BhA AT Z4FHE 56 STEAM K F .
3.2 Ut K% 2 69 STEAM ZHARFERGY R EF# 5

KRR LA AT R T R 4) L2 STEAM F MARAZGZ H KB, VA t-test :B1T4h 549
AR A48, T4 R KIE (t=5.32,p<.05) %) 748:® STEAM FHERAZLHE, LT
HEABRABEOR, AT E—FWHRMH LAETRRRRIMAAIE L LRI, 4 LEEFEM
A (1=3.66,p<.05) . EWEAMA (t=2.79,p<.05) . MMM (t=2.88,p<.05) EA
BEWNEY, ERAREMAE (t=2.10,p>.05) RIAABEELE., AP TUAEAYLETR
AL A BENE S, B THLRFREGEMTIREA, 78 STEAM ZEF TR EZE
P, EBALMMA, TRBEAZMAAMBERALYHREE Y, 13X W KIEY LA ZMBRAE W
AA R RBAZ T @A ABENRA, Am, EX&MAL, MR IABREEZE, 220
REAAKED LA G B AZ A G LA H Thoik, BELAEEBGEAR AIEE,

4, k4
KA A B3k A st 2% STEAM AR X, R E KAy AL HF, =
T4 LA STEAM £ H by 2 ¥ H HEH m A, AR R T: %18 STEAM %42,

By LA KR EAZ SRR P A B 69 3 ) s B AT, 450 R AR IR BAL P A9 MR I
SOk, RAZEGHE T &) LA9IF AR ARAY, HIEE T AMANR . 2EATEE
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TEINZHF L STEAM KX F L EFARHEE S EANAME S, LLR AR IA
PR T RGN L, R, AR E, KFAEIAEZARAHERN 7B AH MR
Mo VARG A 2 A 269 STEAM 42 X T URIL L #74%) 7 STEAM £ 8 La93 4, 8 KT ERk
$VE % STEAM 2 B 098 T B, P24 FEH, REHLAEGSHIEE, £hin
FEMA LB, MBEEHOMPAEHZXRE. AREFRERA LH L FILHHF STEAM
RER G, PR EHEARALGER M, Ik — 53R F STEAM #F 09 & EHEE .
BB, B2 ELZGERATRFEERL, R ST EAFERTABEREFayBH,

5. E&#H
A 50 B B A 31 & 0944 BI(NSTC111-2410-H-007-063-), 4& A 50 4F VAR A 1 1T,
%% K

Fli#® (2017) o STEM #F A4 W db—4) LB TAARTRAE T &R 2HHFFRA T,
6 (9) , 169-176,
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