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X, AR LEFE mAEL R

[M&F] EFT%4s; STEM; &42%H; Az 4Y.

Abstract: This study compared the effects of cooperative and self-directed learning using blended STEM tools on young
children’s learning outcomes, flow experience, and problem-solving abilities. Sixteen children aged 4-5 participated,
divided into an experimental group (cooperative learning) and a control group (self-directed learning). The
self-directed group required more time to complete tasks, but both groups showed similar block usage efficiency. The
cooperative group demonstrated better task efficiency, operational coordination, and behavioral consistency, while the
self-directed group scored higher in flow experience, indicating greater engagement and focus. The study suggests that
early childhood STEM teaching flexibly combines these models based on specific objectives and children’s needs to
maximize learning outcomes and participation.
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1. AT &

M FBAA YRR R, BBRFHRENSE H L (blended learning) & 87 s A 3L
REFHEEMY . AHLHFRAR, SHRKETXNAFURBET SN TRE, ETE
SRBETAAREF AT LARA], HRLEHTRATHURXEALMES, Rugdy
NELBLBGHHESAE, FRLEREFET, BT ESOHERXHARIE A0 F ik
EHBENEGTE (Topping, 2022) . MFH A AHAE Y, ETELSSTFAERRGK
BFERTHEERBRB T RN AE., STEM &4 7 X B AMENE FEBHE RS, FETAMAX
SHRKE ., HF AR RMERE (Wahono & Chang, 2019) . 87 STEM #9434 |

T A S M, $ Y STEM #3424 A &4 H FEF=pe B (Corredor et al., 2014) , FAz 47 &k
WA AHELR BHERE Y STEM BERANKGE RE ), THEAWEHRRLE EALH
1% % (Wangetal., 2022) o A4 SLB A4S STEM #F § 2 40 L2 H 7 ika93%3, 45
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HAE B F A B AR 88 T R IR AR R R 49 (Kalogiannakis et al., 2018),
BARNENETESEYTHELL TR, Wb, ETESTAREIHGE AL, 12
Wy SRR S B A B P AR, i — S IUE S H i (Steen, 2005) o B, Kok
STEM # B AF & AR M B # B AT Z H Fokehsd &, AARHANEH FREHBELZEEHH
fto £ STEM KA ¥, &1%FH (cooperative learning) 28 £5H (self-directed learning)
AMAEFTALEZNEFRE., SMEHERAYN LA DETOMIER L), @8 EE T mF
LR R, PR R R A R AR 094 A (Johnson & Johnson, 2014) . A £ F A
BA LG B REFERE, HERMEISHFRMANMRRT &, THEERRMAGRE
(Morris & Rohs, 2021) « AFFAXE ALK GFFH RO T FEHEETES STEM H AL T8
AR, BIRFERNAEE FHEXE KRIEL LE TR, SRR B &M R R Z 7
&, LR ENORE:

(1) AL ELEZERA T2 FRXTRHAEE ES STEM #4695 F R

Q) HEAMEFERA T EFHY L CRERNTE,

(3) AT IRAZ G H AR X ke AT % B 4 1 PR R P 69 AR ARAE R R,

2. AR T ix

A RE R B RAT R, GARKERNETESSTEMHAET, AMFHEgEFY
XS REE R SRR A RFAMREE S . AL AR A LFBHEEL LE
16 % 4-5 &ML, FHp A TRAEIEFaRE, TRaT, WLy Lbh—m, BITEES
HEXTHETEASSTEM#AALEEFS, BHAANAEA TS TRXTEFEY., IR
1 A — & K #4609 STEM # £, Z STEM LA SRR MAAGEH, [FFhE] 454+
—18, % ERE-FR LR T, AR AR ARSI RKERE, A KREE T TR R
RN ERN RS, BRBYSAFBAARHIIFR, AEKERGEMA2E, HAPRF
B BT KRB AR, EKAREAEE, BPREBHEERE, & THAARERAREGF
o (B 1 AT @EEd., B2 izl Ea) . uoh, KPR RFRRasrk,
ARLER ) RS BBAAFT T AR, QIERATRA ZMIEER. ZRNERLTRAES, A
PHTRREFRINGHE, I, dHETHAR B EFT, BRERLSRERME
(Csikszentmihalyi, 1990) , &G #H P54 LR E B, P REB AL T BAZ E RN AE,
AFERR R 45 R RG-S40 LA 5 H AR

B 1 AFREMWERET D B 2 =4 euEkEd
3. FARER

AFRKADRA LSS ERA T EUEXNTEAET LS STEM #HKAL495H Rkt
WRRIEZERE, k1 ZRGEEFME., EARAKE. BETMARSALROMBAERLG TS
Mo 2 R IRE A ] 7 v, B £ 5 8 4069 -F 35 2% Bk i ) (332.88 40 ) BA & = i~ 4 52 1 48.(160.75
), BTAISEHEANEEETREZZ ZOFMRTRES, S FEMEMAGAAE TP
APS095RBEE, A HREUMA—LEITAE, LRFHEMREMAE, BARZ
ZHE T ALARWAE, N EDSF R MR G, BRI ARL I M N Rk

1041



GCCCE 2025
XA AMAREET @, HALEEARARELGZERK, SMEFHEGFHR
RMAEZ %1075, mAEZEF@A % 1033, BATHREARAEA e, L
HEARTY, BBEER. EHAREITHERR T @, &EFHFAGFIHHRY (159),
BRYPIZAMN G W H AT ERAE RIS T SR — BN, R b e et
AP A B TR, EAkSAA MR, KB RIS, R2BETAESEYEA
g EFFEZ MRS £RERBEKE (23.303,p=.007) , EERASMEELFEARET A
by RRME GO LML, RAE, ESRERTE, AZFFAGFHES (650) %
BASKERME (5.63) , BT AT ERMNENEAGERBRETTRERT 2 S REH
BN, ETREA B S K G EBAL T AL AT R R RS ERE R, A KAET
FE R HOE MR, EB RN, RAZ M EREIBRELE (=233,p=02) , &
AFAETLPMNEREECACRTDBREZHASEERE, BTA 2L FANEYET
AE e 23 BB AZ P AL ER B R AR 2L SRR . AT R 1 Aok 2 R A AT 04 R G H st
SRR ERRMEE

&1 R AT

%% 43| N FHEAFR £ R R KA

A 7 .
SRIN (1) & 4?% 2 8 160.75 25 420
nERY 8 332.88 - 35 749
ST 8 10.75 - 8 13

£ MAREKE

ERER- 8 10.33 - 9 12
BARIT Bra o SEH 8 15.00 .00 15.00 15.00
xSy 8 9.75 4.50 3.00 15.00
W AR B 4 SEEY 8 5.63 74 4.00 6.00
AEZY 8 6.50 76 5.00 7.00

K2 AR5 HRXZ BT AHRCRER t REMER

& %) HAEK  CFHE M) 1R E SRzl t1h pii
(SD) (df)
BT ey SEEY 8 15.00 .00 7 3.30 01
SRR 8 9.75 4.50
SRR R84 SEEH 8 5.63 74 14 233 02"
SRER 8 6.50 76

*p <0.05; **p <0.01

4, FHEEH

ARG B LARNE R RS STEM HAASHL TR 22 WX TR BEEH,
A REE . BT ARCREREIIZHILE, SEBFRALTRARN L LT AR
WYBEFHE., ELURAT®, ALLFRBBRBENAERE, FAFrei4EB204%
SR, TAERENE: AL WMANES S TIHIE, REMBRMEEGENN. BAFA
BB EBE LR, RWMAEBIL, R, SAFS W MIRNEIT 2 B B — B S 0
mOEEREARERRKA, FHPEALHAS ABYFRK. ACRERF @, 4L8T
MARNHE, BRERGEEREN, TRASTAIREG. Ah, CARREEHRX,
AUBMER, AHETMCARIRIE D, BRETEE, (2T i RA 83 B R &
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ZH, KBEmT, SELERMARABMERETRE, BEWMEETE; A T2 FAREEKE
RAEM, BICAER, BEAREZERK. AR STEM KETHEAERERL X, b ASES
HAl%, L0228, AR EERE, #7400 22 RARIBOL R, 2T =4
WIFAE UELEERK. AR TEUEXBAY AL HRORAECROVE, ARTIR
KAk R, R ERFEHETEANTE, THEBETHSATENT BEEFLHELX, UE
& STEM # £ R vk R 4) L& STEM 4 H 7 69 & 3LMFE 5.
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