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ABSTRACT

The purpose of this study is to introduce the science-play in the regular class, stimulate the student's curiosity, motivate
them and take active part in their science class. To make an effective science class, we developed the science-play activity
instead of experiments in the text, and applied it to the class. The experimental group has statistically meaningful results
in the science process skills, expecially in subordinate elements such as observation, deduction, expectation, data analysis
and assumption establishments(p<.01). However, the comparative group has no meaningful results in the science process
skills. Though the average value of the science related attitude in the experimental group had only a little increase and
had no statistically meaningful results, that in the comparative group has decreased during the same period. As for the

experimental group, the science-play activities were repeated and their science related attitude has increased a little. Even
though there were no meaningful statistic results(p>.05), the science-play activity was effective in the science related

attitude. As a result of this research, it could be said that

the science-play activity can improve the student's science

process skills and the science related attitude, and the science-play program should be further developed and applied to

make easy and effective science classes.
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. Previous Test of Science Process Skills

. Previous Test of Science related Attitude

: Post Test of Science Process Skills
. Post Test of Science related Attitude

. Experimental Group,

G; : Comparative Group

. Science-play Class

: Regular Science Experiment Class

Fig. 1. Research design.



5}

2
iy
e
e
o
oo
=
_ﬂ
Lo
&
iR
o
:J_
I
iy’

’ Analysis of 7" National Science Curriculum ‘

!

’ Analysis of Regular Science Textbook Experiment ‘

l

’ Development of Science play Program ‘

l

’ Program Reconstruction ‘

!

’ Program Completion ‘

Fig. 2. Development Process of Science play Program.

Z2a8 JEe g 739 10
olde] mAl 31 HewmEHEE 2913 =9 E
AXA ¢4 -2t WA Fetw 28hd wIbA
&S EA3tn Fstze] 22 /dsta X
2O A8AdE JAT T, o] 5 dAgo| AHEA
A et tsd ) 3t #d g =s YA T At
sttt 8t 28hd gAY Eo] HerdA| Tt w
Ao Agdial 488 § Sle HEso] Z2a
2 shataby o (Fig. 219k 2tk

Ay A

3}3ts0] SR EBLEIELEER

O

ke 57 SleolA] 14709 FA R AT A
TAZE A FQ AStaAL 6JAERTEH o] TR
:

o]t B AFugT Zeage 497

oS OFe R 399A 997HA] PRI F A E

Table 1. Science play Program Contents

cE!

:i

ofr

o Bl Bme) mAE 4P 3

Azl thAl == ic), Shelzo] Tz awe] Y&
L <Table 1>3} Zt}

4. dA =7

1) =2/ Atng ZHA

o] TR Ago] Agr| YolrH 7] 9fa}
o] 1|3 Georgia el A 73t GALT(Group
Assessment of Logical Thinking) Y28 AP q 7
Abste] QIAEE & 29183 thRoadrangka &,
1983). GALTX]": = 21'?‘5]'01131 6709 sl =el(B
&, Hld, ¥ B4, 2HE, A, 2% =2 74
ol lx :rLzﬂ]q 5’:3}7]9} #Hx7], a1gu A4
z227)d Exd PSS A e T2 4l
Bred BeEs 7R stk AA AREs
Cronbach's aZl g7} 85011 7} 3l¢] =glo AlF=
AFE 37904 8301 HA| BHE A
o}k GALT & Adl wt oA 55 ‘?’E‘é}@] 0
Bsue PAH 24 :
& 994 247z PEHd glosl ¥ a

TE o] ZlEel usit

%

NeJ
iy
14

G

o

rlo

i)

k

N,

>

A~214

2) 8758 FAX|

HetzolE A8 HGdPFHol FTeHY
Ao et G wA =R ] %°}E7] A8 &
8 AAE AR, ARl AAleith ek
== Z-X4T:-_TL_‘: i‘ﬂ——i—ﬂo ];H?S]—_U_oﬂ}q 7H tﬂ—zﬂ. E]—?—
2 ZARA] TSPS (Test of Science Process Skills)E
g glo] ARgsithAA= A7), 1994). ©]

—l? ol or

Play title

Related Subject Contents

Investigating the motion of straw arrow
Paper helicopter making

Sunrise within a glass

The reason of ice being departed on the water
Water boiling by ice

Salt crystal making

Flaming up of Ammonia foundation

Old ice-cream making

Freshwater making by seawater

Paper flower coming by water

Egg foundation making

12 Another one finger

13 Pumpkin fossil making

14 One story and Misalignment models making

TS0 0 AW —

various kinds of motion (motion form and velocity measurement)
various kinds of motion (motion of a falling body)
characteristics of matter (density of matter)

characteristics of matter (density of matter)

characteristics of matter (relation of pressure and boiling point)
characteristics of matter(solubility)

characteristics of matter (gas solubility)

Mixture separation (freezing point depression)

Mixture separation (fractional distillation)

Mixture separation (chromatography)

phyton and function of plant (function of root)

Earth history and crustal movements (fossil)

Earth history and crustal movements (fossil)

Earth history and crustal movements (construction of geologic formation)
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Recognition developmental stages

Period of formal operation

Transitional period Period of concrete operation

9.4 %
63 %

experimental group
comparative group

32.8 %
38.1 %

57.8 %
55.6 %
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Table 3. t-test summary of Science Process Skills within each group
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Table 4. t-test summary of Science Process Skills within ex-
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Table 5. Mean and standard deviation in subcategory of Science Process Skills within experimental group

Source Test N M£SD df t p
Observing Pr;ﬁ;“s 2} ;;gig 60 3148 003**
Classifying Pr;zis‘;“s 21 ;ggia 60 -759 451
Measuring pr;zi;“s 2} ;;gi;i 60 286 775
Tnferring P r;zi;“s 2} ;gﬁ;; 60 2427 018*
Prediction Pr;ﬁ;‘“ 2} gggigg 60 229 025

Transferring Data Pr;zis‘ius 21 ;?gigg 60 -1.158 251
Interpreting Data Pr;zis‘i“s 2} ;gizg 60 502 000*
Formulating Hypotheses Pr;\;isc;us (6)1 ;ggi;g 60 -216 .001%*
Controlling Variables P r;?;“s 2} ;3?13 60 444 658
Generalizing Prf,vois‘;“s 2} }?igz 60 -883 381

"p<.05, "'p<.01
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Ad Joy v kel 7Bt A gxe] AR
AAF A3 vufS (3.46£0.46)0] AR H3.43+
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Table 6. t-test summary of Science Process Skills within com-
parative group

Test N M=£SD df t p
Previous 51 20.78+3.75
R *
Post 51 22.39+3.87 30 2144037

"p<.05
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Table 7. Mean and standard deviation in subcategory of Science Process Skills within comparative group

Source Test N M+SD df t p
Observing Previous 2} S 50 127 209
Classifying Previous u e 50 -465 644
Measuring pr;f)i;“s 2} ;gigé 50 1,098 278
nferring P r;zi;“s gi ;zgi% 50 312 003**
Prediction Pr;ﬁ;‘“ 2} gggig 50 11492 142
Transferring Data Pr;zis‘ius 21 ;;gig? 50 -256 799
Interpreting Data Pr;\(f)is(ius 2} }ggigg 50 -2.137 .038*
Formulating Hypotheses Pr;\(l)isc;us i igﬁg 50 -1.322 192
Controlling Variables P r;zi;“s ﬁ ;égig; 50 -1.419 162
Generalizing Pr]e,vois‘;“s 2} ;ggigg 50 2618 012+
p<.05, p<.01
dhwol Fol et B HEGSIL9)S Hebmo]  cdhu slen} BAGeRE ReuaA 2 HA)
el et e HEG AL Ao/l AL B9 @ AGE weln Atk
E Ao A A}g3 et B go s

(2003), ©1%%(2003)9] AT Aol thEA g W3
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A= #3 #d ez FF Ao Felle 7]

131
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%
o]

Table 8. t-test summary of Science related attitude within each

group
Std.
Test Group N  Score dev. p
. experimental group 61 343 035
Previous comparative group 51 346 046 65
Post experimental group 61 351 0.29 16

comparative group 51 343 038

Table 9. t-test summary of Science related attitude within ex-
perimental group

Test N M+SD df t p
Previous 61 3.43+.35
Post 61 351£.29 60 -1.69%4 .09
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Table 10. Mean and standard deviation in subcategory of Science related attitude within experimental group

Source Test N M+SD df t p
. . Previous 61 3.49+.45
Attitude toward science Post 61 3 440 46 60 751 456
. . . Previous 61 3.67+.45 «
Social meaning of science Post 61 387439 60 -2.968 .004
. . Previous 61 3.43+.35
Attitude toward science textbook Post 61 351229 60 -.879 383
. . Previous 61 3.40+.36
Scientific attitude Post 61 3494 42 60 -1.401 167
Table 11. t-test summary of Science related attitude within —7‘7]' 5]’%6]’331\9—‘% /é]%\:qx@‘:’_}g] AS- 9 L’(é—’F7 ]’ A
comparative group Sslgom, et gk glevt Hetwtd o gt
Tt N w0 @ p  HEddely dunwd 2wdsl a2 3
Previous 51 3.46+.46 50 357 m o vl A Hla] sfetZo] Fth oA E
Post 51 3.43+.38 Hol EAAc R Gon|eix|e &AW »elzo] 7}
e B EPge] Eabt gdrkn B 5 Aok
TG 7F AP 367450014 AL 3.87+.39=2 7355t
St Hstel Hlwee] A AR 383440, stz0| T2 Mo M 1t
. - - - . b i — —_— [=] e =)
A AR 3702462 SFEFE o' UEhgTh o] &
Mmziee] 2 28hd Bt wah jfo ojjglx]  HEE] ZRIS FUART) A FU 5
WA SYEo] ATED Ao o]8g Holx]  FHE LotEY] fste] FYBNA 74 dde] L
k3 g En= oA kel AlEA on] Wit AR 27 Stk AR EE
o] Slere AT, AU A9 made]  HohEe] WS Fad A7EN 548 Tl
W8S ARetel A7E Bo] Bolgul T4 o BANSD Fule) sslek
2 olZole BekolE Al Foldl Hatd F old /M £F ddE FAES mpY
bg olze] Woma Hete AgA ov] gk BAD ANH A AMRAE ofel At
AF J5d Ao dMHY A%, A4 E A5 43 ol BEoz AYD wojsh
A gtol olulshl thehizl gw Aol o £2& ok Aol ok A3AYE ¢ 5 9
£ A% Ao] Fek Bl vme) Pae] Bk gl Ak B ohek AAAA ERGGH PEYS
oL 2 % gtk 3, Hemele] Aol FASY o] olFolA T A& ARES B L+ Yok
A7ge) 45AE Bl UL Fol BB B B U@ BEANE 9] B3 Ho] BEL
=9 ol JgE Ann e SEe $14S AFHn o, B0l BES
Hebd Be] BRAS G4 MATE B BN AA2UA H4H 998 B54 9ol
Table 12. Mean and standard deviation in subcategory of Science related attitude within comparative group
Source Test N M+£SD df t p
. . Previous 51 3.32+.57
Attitude toward science Post 51 344453 50 -1.251 216
. . . Previous 51 3.83+.44
Social meaning of science Post 51 3702 46 50 1.419 162
. . Previous 51 3.12+.74
Attitude toward science textbook Post 51 316459 50 -303 .763
. . Previous 51 3.51+.53
Scientific attitude Post 51 330+ 47 50 1.445 154
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