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Abstract: In this study the authors developed the practice-centered science camp program which was based on
the review of out-of-school scientific activities and the standards of HASA (Hands, Head and Heart At Science
Activity) curriculum emphasizing on hands-operated skills. After gpplying this science camp program we confirmed
the validity of the program based on the students responses a the camp. Using students' reports written during the
camp and their essays written on the web-site after camp, we analyzed students' responses into four categories;
knowledge, inquiry, hands-operated skills, and scientific attitudes. Also we evauated the components of the science
camp programs and students perception of science and science-related attitudes using a questionnaire before and
after the camp. In terms of contents and activities for the development and application of science camp, our result
showed that the science camp program should be complemented to connect rea life with high-tech science and
include more activities related hands-operated skills and competition activities evoking constructive competitive
spirits. In conclusion, we can infer that the agencies which take parts of the national policy enterprise related science
education, such as Scientific Education Research Center, must develop and specialize science camp program with
more competitive human resource system and economic support. Science educators should give more attention on
joining school science education with out-of-school science education, which might have a positive effect on

students attitudes and participation toward science.

Key words: out-of-school science education, practice-centered science camp, hands-operated skill, HASA

curriculum standards
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BT ALS| ol A B ad) 7.7 21.2 46.2 25.0 2.88
BSuHELES] WEk 4 e 46.2 24.5 23.6 .7 1.89
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Al 38} Eghte] 511 A} 5.6 22.4 52.3 19.6 2.86
A2t 2] 2.9 1|3} e ofopy] 19.8 443 30.2 5.7 2.78
A3 ISR At 7)o AE 3.8 6.6 38.7 50.9 3.37
Ad: Aol A Tet A )AL 29.9 43.9 23.4 2.8 3.00
A5 Fofl A 9 w3t Ag 6.6 2.8 40.6 50.0 3.34
AG'": o7} AJ7tel| Tk} e B 22.6 50.0 20.8 6.6 2.89
AT: o] 2hek W 4.7 23.4 45.8 26.2 2.93
A8 TVO| 18} 2 77 w4 36.8 34.9 22.6 5.7 3.01
A9 ZIte} 2tstof| tjslf o]okr] 20.8 42.5 27.4 9.4 2.75
A10: 7FAZE AFA ofEZnto|E 5.6 10.3 36.4 47.7 3.26
1535 15(0.9%)
H 14 B5he F55h= ol fol digh Ak #£4 41t
SHE @9 %
=% s 187 %A o7k uf - Bt
ot ot a1 ag
Bl: 7}8H4 2]4] 25 L9 2.8 56.1 39.3 3.33
B2: 754 7] $5 0.0 121 50.5 37.4 3.25
B3: 7}8HA bl 5 19 9.3 50.5 38.3 3.25
B4 A% ghg L2 4.7 14.2 50.9 30.2 3.07
B5: e 2] M3 wof 22.4 24.3 30.8 22.4 2.53
B6: Aol A 2.8 17.8 48.6 30.8 3.07
B7: A3 o D g 6.5 26.2 45.8 21.5 2.82
B8: RmE9 44 Fkx 50.5 22.4 20.6 6.5 1.83
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E 15 %7} H=ol 2 vE 24 A

WHAR g zome Az | 2909 AE 3.0lee A lig’?i’fﬁ
AT Y8 BH/4E/HE) | BA/4E/EE) | BH/4E/598) 2o
2] 9 AlA 2.3 % 548|253 A 587|186 F 685 5
P} &9 1t 28 A 821|274 A 767|170 F 448 1
e Al o] AlA 262 A 663|251 A 583|169 F 437 |6 6
A2718] AlA 219 % 528|233 F 481|191 F 471
S AlA 212 % 476|237 A 457 197 T 452 10 8
4o] A A 256 A 621|248 A 563|118 F 495 |9
v =AY 247 A 528 | 247 A 514 | 162 3 505 |10 8
Singing in the Rain 237 4 500|224 A 415|152 3 6L2
ety SHAEZE WHE7) 276 A 774|264 A 657|181 F 404 |3 3
T g sy 232 A 4771235 A 481 22 A 429 5
ARE A3 wE7 276 A 830|233 A 500| 134 3F 783
AFulgd FEH dF 262 A 679 ] 236 A 481 | 155 3k 56.2
=n=2 B3k Helsly] 268 A 733|225 A 423 195 3 356 | 4 9
Hzte) g7 219 % 439|229 A 439|238 A 477 2
Sl W7 913 57 219 F 434|242 4 500|215 & 472 9 6
o] 57 198 F 434|228 A 430|225 A 443 4
A4 291”0 227 % 443229 % 562 192 3t 362 10
71 AL = T 220 A 437|224 A 447 ) 247 & 631 1
g =g WHEES FA EES7] 260 A 67.0 | 264 4 689 203 F 5Ll
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A GE 16)eF Zol Fo3t 2R YEyTh 24 4 o] SlofA “%’4 T(34.0%)1} 591 2(57.4%) 1A
2 2, FAGE 49 SECATHN Fe ololel olelad ek Aoz e
MES Holn Qi v, ZSIMES A % -3
FYofA ILE EEE Holal %‘”4 0174 | @ oo ME o2 (I &2 5 BHE7))
27 E’}a7l o] 2FYERTE FEHENA st AA SF SOl 7P A2 4= w7l gt
olsjst=t]| o]Efgo] th= A= B4 st S0 Wbt of S0l ofsfist=t]| o Fwof T3t
A 2L AN FACE olgfjstal FIE WAHEA ] A= (E 18)3 At - 0451’%4 RS
Na SHCE ofsfF ob7] wiigell 238 Fe 7} 49 oA olsfiel=dl ofEe= Holal Slgl
2 445 o5 ool 2= A0 E wkE oh 53] "eE2 A9 & (62 1%)JJr OH T
(24.1%)°01A olsfist=t]| olHe= e, ot
© 20 2 ORI B ol A SR) G A SEE AN 3 5 (28.9%)01]*1 o]
Gg7Iee] 917 waerlol] sk WetE oSS egleke AR BAth olAe W - olst mEs)
9] oL Yo tﬂd WAREA A= GE 1T Vc} 22 # F=7] &0 tiste] ofsist=t]| o
G SMIEE 4ok Eold IR BEE B gol Akt A% @ 471 itk
o731 glout oqz Yol Aol LIS S
E 16 997 95719 w4 23] 84 4 105%)
ES iR 4y A
i H= 23 22 45
Hl& 32.4% 64.7% 64.7%
. W= 27 9 36
° ulg 38.0% 96.5% 34.3%
. = 91 3 24
o Hl& 29.6% 8.8% 22.9%
A = 7 34 105
Hl& 67.6% 32.4% 100.0%
pearson ¥ = 10,829, df = 2, p< 0.01, 7|HH1x= 5015} Al 0(.0%)
B 17 W72 A w57]9] aEA ZAah(Fro] HY 4= 106'8)
AR} oAz} A
" e 20 16 36
ulg 33.9% 34.0% 34.0%
. = 23 27 50
° Hl& 39.0% 57.4% 47.9%
. = 16 4 20
o Hl& 27.1% 8.5% 18.9%
" e 59 47 106
ulg 55.7% 44.3% 100.0%

pearson ¥ = 6.692, df = 2, p<0.05, 7|H¥I= 50]35}214 0 ((0%)



Az B8t Am o2agol e 9 Mg 115

18 7H 22 4 wE7] 9] I3RS Ao sHY 421 103%)
g} oz} A
= 36 29 65
/101—
H|-& 62.1% 64.4% 63.1%
B H= 8 13 21
© e 13.8% 98.9% 90.4%
5 H= 14 3 17
[¢)
Hl-& 24.1% 6.7% 16.5%
i} k= 58 45 103
A
Hl-& 56.3% 43.7% 100.0%

pearson ¥’ = 7.541, df = 2, p< 0.05, 7] ¥1= 5015114 0 (.0%)
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P
T
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B 19 Wk e AR wRebs) R Ao I 45 85%)

U?L o
mlo
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A olz} A

At EIA 1 12 23
Hl& 22.9% 30.0% 26.1%

~ ElA 31 14 45
° ulg 64.6% 35.0% 51.1%

~ HlE 6 14 20
o & 12.5% 35.0% 22.1%

. A= 48 40 88
& 54.5% 45.5% 100.0%

pearson ¥* = 9,013, df = 2, p< 0,05, 7| 50]3}20A 0 (0%)



H 20 H3h& 373k olfroll diz AR - AR t1A 23}

= BI’ B2 B3’ B4’ B5’ B6’ BT B8’
AR 3.22 3.14 3.04 3.12 2.64 3.06 2.88 1.89
AR 3.22 3.25 3.24 3.08 2.53 3.06 2.82 1.83
Significance' NS NS ok NS NS NS NS NS

"Paired sample t—test, °NS : not significant, **P< 0,01
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