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ABSTRACT

This research involved the conducting of an experiment in order to determine the relative effectiveness
of constructivist science education when integrated with art experience and constructivist science
education for young children. Forty-one children of five years of age in two daycare center classes were
assigned to experimental and comparative groups. The experimental and comparative group participated
in 15 units. The experimental group participated in science education integrated with art experience,
while the comparative group participated in science education. The analysis of covariance revealed
significant differences between the mean scores of the two groups on the posttests for science process
skills and attitudes. This indicates that the children in the experimental group performed significantly
better on the tests than the children in the comparative group. The results of this study suggest that
incorporating constructivist science education activities with art experience are good activities for

developing young children’s science process skills and attitudes.
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<E 4> DSRPETIR0) CHE AR - Al

Feo| ¥R U BXEA

an AP AR AVEAA}
h M M SD PP
)3t H A 10.35 232 14.50 3.19 14.54
P47 Ag3 10.57 2.04 19.10 3.27 19.05
RE Hl T 220 0.83 2.70 0.86 271
o AT 229 0.64 3.67 0.58 3.66
s HwE 1.90 0.64 2.60 0.94 2.62
#2517 A8 )
AERT 2.00 0.55 3.71 0.64 3.70
w23 v wH e 1.85 0.81 2.95 1.15 2.99
= A7 1.95 0.67 3.76 1.14 373
o Hl e 1.95 0.94 3.00 1.03 3.00
Schled A5 7]
AR 2.05 0.59 3.81 1.08 3.81
H A G 245 0.51 3.25 0.97 3.24
olsl~r -
ek AP 229 0.56 4.14 0.96 415
B =HALE AAIE T =R gR1st7] sl AP HAL F4E TS
2 33 Je 4 AR A5 Aolg A5
4 A= A2 H 24 £ FHFRAANCOVA)S AAstgor] 1
el

ST A5 AL - % B TEE 4

A]d AZPYR B3 FEVL AN WLy
o] oJn] gl Aol oluy] Slshe] Ful

E24(ANCOVA)S AAETh

I A2
1748t 0f 53t 250] Rolel et
20 0}l 574

T <3 5> YERY Sl
Hete] Bt 7= ztolg THF &
B3l golE A, <3 5> AAIE v}
o] FAHOE Fon|gh A}o|(F =
00D)E Btk ol ARIAHTE E%?‘SJ 013?011
AFY 7128 #e} - ms
A ARG Fol=9 4&47571@01 73t
dFol| vt Fofgh HlwH T folsol Hlg) w2
S gtk < ] #RA7)E o9
2 g BEaog Yol Ayl o=
p < .001), #&A}7|(F = 19.37,
p < .001), %%8}7](F= 5.34, p < .05), Z435}7]
(F =571, p< .05, ES3}7|(F = 8.60, p < .01)
o] BE 3t FYolA FAZSE Fefvlgk At
o7} etttk #AFY A 7% JJrfYL &
T &5 S 3 o] FAFof 713 B3t
gEvhs o JYRT #5347 9y
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<i 5> DfStIfETEo| Al ZAlol| THEH SEAEA(ANCOVA) Znt

Source Y MS F
FHAE 2591 2591 2.58
i A 208.03 208.03 20.75%+
HegrlE o3 380.90 10.02
A 623.12
FHAE 1.26 1.26 2.44
- e 9.13 9.13 1770w+
53] o3 19.61 0.52
A 30.44
FHAE 1.96 1.96 3.22
. ks 11.79 11.79 19.37+xx
#3237 o3 23.13 0.61
ZAA 37.80
FHAE 11.34 11.34 10.93++
s A 5.55 5.55 5.34x
S o3 39.42 1.04
Z A 57.51
A 0.20 0.20 0.18
o ks 6.54 6.54 577
=757 X! 43.04 113
A4 49.95
FHAE 0.07 0.07 0.07
i A 8.21 8.21 8.60
=93] o3 38 36.25 095
A 40 44.49
*p < .05, »p < 01. =p < .001.
Ql d&3at7], #&s7], /a7, S, E <A gRls7] S8 AR HAN s FHEe
Jel7le] ol o EHAHYL & & AUk = 3 AY 8 AT AS Aolg AFse
THHEA(ANCOVA)S AAlsteor 1 H3
2.1jst- 0|z Set &30] RO R B &= <3 7>o Yeht k.
of 02l 23t F A H844 Bro] Aols TG 24
o F ol Az} <E 7>0 AAE BEe} 2o
Ak Bt Bme] AP - AL AL S BAFCR fofuld Jol(F = 77.25, p < 001)
o PWFF FFAUAE <¥ 6> 2T} £ B3t ol ARATE 13 o] T E
A o BAHSZE fFon|gt 2}o]E Ho] Aold 712 7438} - vjE B €55 BY
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<I 6> 2f5HN ENZOf| CHSH ARM - AR Ao "t 2 ZFEAL

o AP AR A AR
- M SD M SD g

3514 B Sl imE=3 50.95 6.68 82.50 525 82.45

R AgR 50.14 951 107.43 11.54 107.48

5] Bl 6.60 1.39 9.50 1.40 9.53

© AT 6.19 1.25 12.38 1.32 12.36

H WA 5.65 1.23 8.60 1.14 8.62

;'

AR A5 A 6.14 2.15 12.33 1.59 12.31
A Bl g e 5.70 1.26 8.55 1.05 8.58
=0e ARG 6.00 1.48 12.38 1.60 12.36
A H WA 5.50 0.89 8.90 0.85 8.94
e Ag3d 5.86 1.74 12.48 1.36 12.44
A Hl e 5.90 1.25 9.00 1.03 9.04

°° AP 5.43 1.57 11.86 1.53 11.82
WA H WA 5.90 1.07 9.20 0.89 9.18
i AR 5.33 1.96 11.29 1.74 11.31
Seren Bl 5.25 1.12 9.35 0.93 9.36
veT AT 5.38 1.32 11.33 1.62 11.33
e H WA 5.30 1.13 10.60 1.76 10.53
Hee AgAg 4.81 1.29 11.90 243 11.97
1214 H WA 5.15 123 8.80 1.06 8.81
e AT 5.00 1.14 11.48 1.75 11.46

3 AYAD fobsel Aot BEs} A8 FF o 3844 Bme} 9 dIA 514, AP

otk Frfst vl frofEe Hlg =& A& AFA, 24, AR/, WA, B, S

Juigct. ¢ Fael A3 HE d9) G B, WFA, /149 Pl 8 anEe ¢

2ol E FHF BAS 53| ol Ay 5714 T Stk

(F = 42.89, p < .001), ARAQF ASA(F =

69.69, p < .001), &AX(F = 78.69, p < .001),

AIA(F = 99.34, p < .001), 7N (F = 45.34, V= 9]

p < .001), H1FA(F = 2294, p < .001), BHFHE

(F=2197, p< .001), §5X(F =451, p< 05), B Apox FAF 71%3 338} - u|&

p p

BI7)E(F = 33.69, p < .001)¢] B= 3H9] ol S &5 e frotse] ATl 7%

AN BAAHLE Fon|st atol7F UEhstTth 4 St 73} Fol| vt Z71st frolsol vlg) ety

Zolo] 7128 B3t - vle BF B @ AW A& FE Aoz vdehgon, o %st

o] FAFeld 7123 A8 FERL I HAun A& RE 229 dFey), BEe), £
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TEpET =0t oEky Bjzof 0jXl= ¥E 13

<E 7> DR 0| AlS 2ol of

el
320

HEA

1

(ANCOVA) Zz}

Source DF SS MS F

FHAEH 1 38.37 38.37 0.46
A 1 6399.47 6399.47 77.25%%
23k 38 3147.77 82.84
A 40 9552.05

FHAE 1 1.07 1.07 0.57
A 1 80.00 80.00 42,89
[543 38 70.88 1.87
AA 40 156.98

FHAE) 1 1.04 1.04 0.53
A 1 136.51 136.51 69.69x++
22k 38 74.43 1.96
A 40 218.24

FHAE 1 2.04 2.04 1.11
A 1 144.67 144.67 78.69xx
[543 38 69.86 1.84
AA 40 22224

FHAEH 1 4.02 4.02 3.25
A 1 122.92 122.92 99,34k
22k 38 47.02 1.24
AA 40 182.05

FRJAEH 1 1.74 1.74 1.02
A< 1 7735 7735 45 3455
A} 38 64.83 1.71
AA 40 150.20

FHAEH 1 0.72 0.72 0.36
e 1 45.14 45.14 229455
22k 38 74.77 1.97
AA 40 120.05

FRAEH 1 0.74 0.74 0.41
A 1 39.58 39.58 21.97x
A} 38 68.48 1.80
A 40 109.51

FHAEH 1 4.47 4.47 0.99
A 1 20.41 20.41 451+
22k 38 172.14 453
AA 40 194.05

FHAEH) 1 1.62 1.62 0.76
Ad 1 71.65 71.65 33,695+
ozt 38 80.82 2.13
A A 40 155.80

*p < .05, =p < .001.
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A= folugdgolre Frdy F9delel 3 frobe] HsHy Alaieke] AAE wel= A
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34 - AR - AT - 3T 2007), HSE a9} FolwAE SR § At v FF 1
S g WAk Aoyt 28k B w5 ZRIY s dddE FEATE 70

H

°ﬂ Hls) Gom(qds - AT - AYY - B
o4k 2010), ¥yt t2 watgd

E3}o] vl o]Fojz|x] % Yrhe|R

o]AE, 2002). T2o] frolmgEA oA EwE

o g 3}8ta} mjgo] ol AAE I e AA

%0,

= ° }58](2005). 535 §& H3t FFo| fote] %3}

A3 - A3 - AEA - 28T, 2007), A YE 2 grsde) vHs 98k gosty
ol #7E T HE-FA 2AF At v WETE Y AAERe] e
& w59 gl A ¢HE 2t %l‘i} Aul% - A1)42005). 1P 24 B35

B dve 7T AZolAY #3t 2 ol frote] Fety HA7|E 2 A2
& B HEAIE Ao on] Y 7}~H AE 9% dUfelLgdT, 100), 120
A AEYL Are), E3) 38 SFo] w Ax9g - 0]F38](2002). FoF FEnS ExEA 9] 7
o pAe Wag 3y, AR =1 W 82 Aarel] tigt AT, frokaS AT, 22(2),
TAKEF 2= 0)om EA o) nis o %) 247-269.
o 5o f“ﬁ iij fﬁg: L}i}:if BAEQ00). FAFS Tl frole) 5 )
= ‘_HE;F M= T 70 ] M“:]‘x_ U]E*"]“o t}-ﬂ Ysl] n)X= a7 FZGGlR2E 57,
< 9 8 aaoltt. froltetuge] 34 A 5373,
ZoM F2 duse £, ¢ 59 B ud} 228 - 2A%92007). TAZY Ao 1A o
Bl wlsh vlEse] 5L o)A Al @A o 949 A 71 e sk HEe
Bysit}y, 28 2g wSa84T AFEokdA ] e &3 obE 834, 28(2), 19-37.
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AARF2007). & I T HIH g3
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