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The Effect of After—-school Programs on Science-related Attitude
and Learning Achievement of High School Students
: In the Unit of ‘The Change of Weather’
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(Kyungpook National University)

(Abstract)

The purpose of this study was to apply After-school programs related to sub-chapter ‘The
Change of Weather’, and thereby to investigate the effect of After-school program on
science-related attitude and learning achievement of students, and interaction between treatment
methods and students’ learning ability. The subjects of study consisted of 2nd grade students
of sixty four students in high school. Sixty four students were divided into two categories by
experimental and control groups on the basis of midterm examination before teaching
treatment. The experimental groups have received four After-school programs including making
models of a weather front, measurement of wind, measurement of temperature and the dew
point, making a three-dimensional weather chart which were developed by researcher for six
times. The control groups have received the instruction through the conventional teaching
methods. Seventy questions within seven frameworks of TOSRA have been used in this study
as an evaluation instrument of science-related attitude. Learning achievement has been
evaluated using an instrument developed by researcher. The scores of both pre-test and
post-test were estimated by ANCOVA.

The results of this study can be summarized as follows. (1) After-school programs were
more effective in progressing the three categories of science related attitude of high school
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students i.e. pleasure of science class(p<.05), reception of scientific attitude(p<.01), attitude
about a science research(p<.05) than conventional teaching methods. (2) Experimental groups
showed statistically significant improvement on learning achievement than control
groups(p<.05). (3) The effect of treatment methods on students’ learning ability has been
improved in experimental groups more positively than control groups(p<.05). High level
students in experimental groups showed significant improvement on learning achievement than
low level students according to the representing profile plot. But there were no significant
interaction between treatment methods and students’ learning ability(p>.05)

In conclusion, the After-school programs have positive effect on the improvement of

science related attitude and learning achievement.

Key words : After-school programs, science related attitude, learning achievement
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The number of students
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16
16
16
64

high
low
high
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Level
low

Group
Control
Total
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Experimental
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<Table 1> The number of student in experimental and control groups, based on the

test of earth science achievement of the midterm exam
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<Table 2> Unit analysis of teaching materials
Contents Subjects
. - Frontogenesis experimentation
1. Making models of . & P
- Making models of a weather front
a weather front . .
- Paralleling cold front with warm front
- Making simple a wind vane
2. Measurement of ) . .
wind - Making simple a wind gauge
- Measurement of wind direction and velocity
- Exchange temperature units
3. Measurement of .
- Measurement of the dew point
temperature and . . .
. + Measurement of relative humidity using the
the dew point .
psychrometric table
4. Making a three- - Analysis a weather chart
dimensional weather - Analysis weather satellite images
chart - Making a three-dimensional weather chart
ol oltk o] Al ule] wel FoA W A AEA 2eH £9 ANaT &
ARG WEI), MEe F4, A1 olE AN F 4 Aueld SadAEs 33
A5, 9A QR BEA o 4 B ol di@ Hmel U@ AFAAE AAs
95 g3ty ri(Table 2). ZHzte] g9 & H(Figure 1).
SAE YTPBFo] FAo HEF T4
stgown, s (gAE)et Hdu 3. dA =7 2 EA Ui

st g Hmel  HAETR

2. 451 M| TOSRA(Test of Science - Related
Attitudes)E  AF&3tth. TOSRA+

2

Fraser(1981)ell <& 7d HAFE=F9]

3
S A A4 A6 Jzd wEe w, SWa9el Med Ae Aesd
Aggieh. saEe Aekl @ HE % th TOSRAL 7744 HEE ®E 707
FYPAES 247 SISt WHF g o Bgom oFold ddum, 747 o
WoZEage BEE £9 44 odd  ogrid 1079 3ol el gk
AgQes BAARl dd ARANE 2 2L Liket HEz FAHYH
AAgee FeAAE dPATe A4S FAAA WEdH $AAA e xF
W F oS ZEads olgd BTEY  sw Ak F4AQ B A3 0
FUL 634 B ANBGT, BARG WY 59, 24 4%, BE 3%, v 24,
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| prestudy of literature |

| determination of experimental group |

pre—test
TOSRA
control group experimental group
application of conventional application of after—school
teaching method programs
post-test
TOSRA

test of learning achievement

| analysis of test results |

| conclusion |

<Figure 1> The flow chart summarized for the procedure in this study

=

i

oz AL, FAHH (Cronbach’'s )& 0.757% AFH L7} =tix

5 1 ) A
ol ¥3e] Agole "oz e g ¢ gtk A”e 3 EYgF 5Her g
TOSRA® AHFEE A3 Ay WA o 100 wHdo = st
F % (Cronbach’'s )&  AFA A AL A o] dAFoAE Higs dtu T 7ol
0.875, AF5 AAtolA 09272 Z=AHHA Hstel] digk Bjed wX= E3dE AR
om 3teld e AlE =% Table 39 A 7] S8 SHHRS FHAANE o R 63
Al st AT I, FEUAL Bt g3 Brg A48

A =2 AL B A e YF E1e dom Fste] digt BlEe] AMHAAE T
T WHs stu ZROfS B3 ShgE o W9l (covariate) .2 dFo] U FHFF A
oF & 107}4] & QArES Z2Zde] AT (one-way ANCOVA)S A8t +4
A7b s 20%8-S AleE A B A} A=A Wi gepate] ol w2 YA
wmare psdtw A pask wAb 493 A Hol digk s B HE 59
TAF] AEs AXH A BHeEo] s AL FAHAYYE Y SAYFFOR Y,
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836% oItk AT WAz WAL FUAA A FhaA Ao &
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<Table 3> The result of internal consistency reliability for pre-test and post-test of

science attitude

Cronbach’s «

Domain Question number
pre—test post—test
Social meaning of science 3%’ %3 1%’02%—)’72%4 0.628 0.743
Interesting concern 2,9, 16, 23, 30,
about the science 37, 44, 51, 58, 65 0.760 0.830
Commonness of 3, 10, 17, 24, 31,
the scientist 38, 45, 52, 59, 66 0.462 0.643
Pleasure of science class élé lié 158:’3 22(’) 3(?7 0.807 0.868
Reception of scientific 5, 12, 19, 26, 33,
attitude 40, 47, 54, 61, 68 0.642 0.629
Professional concern 6, 13, 20, 27, 34,
about the science 41, 48,55, 62, 69 0.871 0.906
Attitude about a 7, 14, 21, 28, 35,
science research 42, 49, 56, 63, 70 0.590 0.583
o] o] FWH EX(two-way ANCOVA) TR OISR AP A el A AE R
= AAEEY. RE Ay B4 SPSS o] Fa e 1008 wd 78454, &
120 A Z2IaHE ARESHSITh Ao FHAFE 762718002 Adyd
of BAFGRT 2184 =doh tHA4 A
3 frolule Aoz meln wgron
m. 94+ 23 2 =29 (p>.05), A3}H= Table 49 A8k,
1. AF-ZAAL] A1} Tehe] wigh vjme] APHAE 7t 59l
HedE 504 whdolm A da FA4
Agdus B0 gu BA4e  gwel Wite] oire] AolE RoAW t
orolr 7] 98] AAst= 43 o A48 A3 p>06 olB® fFefulgk o]zt
st AP HANE Agde] S AT UERLEA] gkt (Table 5).

<Table 4> The result of t-test for pre-test of science achievement

Group n Mean SD t D
Experimental 32 78.45 11.58 701 486
Control 32 76.27 13.48
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<Table 5> The result of t-test for pre-test of science related attitude
Domain Group n Mean SD t J3)
Social meaning of Experimental 32 32.94 3.36 .530 D98
science Control 32 32.38 498
Interesting concern Experimental 32 37.94 4.31 926 358
about the science Control 32 36.78 5.59
Commonness of the Experimental 32 33.38 3.33  -1.430 158
scientist Control 32 34.06 3.80
Pleasure of science Experimental 32 33.69 544 -1.442 154
class Control 32 35.56 494
Reception of scientific  Experimental 32 35.44 3.73 =770 444
attitude Control 32 35.53 4.67
Professional concern Experimental 32 33.63 4.94 526 601
about the science Control 32 32.75 8.00
Attitude about a Experimental 32 32.75 477 -.089 930
science research Control 32 34.25 3.54
Experimental 32 239.91  26.01
total Control R
Hatel] oigk ejieel Sy FEel g Hate] gk B k9ol W
ARRAS ¢ AW Ak fe@ Aot F Sa mRaPe BEF £ T
Gehbd @gkenR(p>05) F AWE 0 Pobns] 98] AAEAE THAow 3
A o HFT F vk Eoog FUY BAS HAS A% v
ol EAL(P<05), H}eE e F&
2. AHE ZAll 1} (p<.01), ST e H=(p<.05)91 A
Agzwel A5k AR Bl vl
setol W@ Blwe] AFHA A% 24 8 folmal B dehd e pe
9 71 EA%E Table 69 ANGATE 3 o AgH u(p>05), Hetol HF F
go tigk Ex=e] FAFATFE AR AL A #A(p>.05), FHskAke] HHA(p>.05),
A Aggdel BAdvu Wk vk sl g@ 494 BAE> BN E A
o} AFHAIAE Addvel BANYE  @gun FALY Al fould Aol
Hoh HAe7b =4 vEpd e 7t a9 o 7 YERA] @Sk tH(Table 7).
A= shetel oiE A4 B dele 33 49 ZAS, B3 BEY 8,
Ase 679 Gl AaATel FAY  Be gTel @ AE G SALC
gol wal Astel o BERSA BA 2 fould Folzh vehd AL QAT
b o Zo4 Felel A% GASe] yrH
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SD
4.42
6.02
4.83
5.99
4.63
4.45
5.74
6.26
3.08
2.89
6.94
7.80
4.45
2.86

33.18
25.69

Mean
33.28
32.97
38.50
3791
35.25
34.22
38.28
35.47
35.50
32.41
32.34
32.43
35.03
32.94
24291
242.00

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Group
Experimental
Control
Experimental
Control
Experimental
Control
Experimental
Control
Experimental
Control
Experimental
Control
Experimental
Control
Experimental
Control

Domain
science
attitude
Professional concern about
the science
research
Total

Reception of scientific
Attitude about a science

Social meaning of science
Commonness of the scientist
Pleasure of science class

<Table 6> The result of descriptive analysis for post-test of science related attitude

Interesting concern about the
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<Table 7> The result of one-way analysis of covariate on science related attitude

Domain Source ?(;Ergi df SIXIES?G F Jo)
Covariate 1.03 1 1.03 .04 849
Social meaning of Group 1.39 1 1.39 05 825
science Error 1726.41 61 28.30
Total 71954.00 64
Interesting Covariate 34.43 1 34.43 1.17 284
concern about the Group 9.27 1 9.27 31 o177
' Error 1800.29 61 29.51
science Total 95247.00 64
Covariate 1.34 1 1.34 .64 801
Commonness of Group 17.79 1 17.19 85 360
the scientist Error 1276.13 61 20.92
Total 78509.00 64
Covariate 135.91 1 135.91 3.95 .051
Pleasure of Group 173.35 1 173.35 5.04 028"
science class Error 2098.53 61 34.40
Total 89386.00 64
Covariate 43 1 A43 .05 828
Reception of Group 152.94 1 15294  16.86 000"
scientific attitude Error 553.29 61 9.07
Total 74487.00 64
Professional Covariate 43.57 1 43.57 .80 376
concern about the Group .66 1 .66 .01 913
. Error 3337.52 61 54.71
science Total 70527.00 64
Covariate 1.60 1 1.60 A1 738
Attitude about a Group 71.67 1 7167 505 028"
sclence research Error 865.25 61 14.18
Total 74853.00 64
x p<05; #x p<l01
AL, WAL, WA BA 9 e g TFHAAALHY ey Fod wE
JRS =9 FesAgo|mE(F4 3], 2001), gHdAEe] s EAs] 8 A9
WIE ZEade BEF FUU o A FUaA AHS o el 9
02 HAELE Zdid dFS vE 7 o A2AWH I} FgAFF 2 gAY FH =
S AoE AZE ol AT Ao gk ol TWH A4S ¢ Ay A
2 Zggva & 4 9tk ol A HlE] p<0b FEAA F
ARow fovd YHAE 98 mol:
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<Table 8> The result of descriptive analysis for post-test of science achievement

Group level The number of students Mean SD
high 16 69.38 16.11
Experimental low 16 43.13 10.47
total 32 56.25 18.88
high 16 56.25 17.65
Control low 16 35.94 14.86
total 32 46.09 19.08
high 32 62.81 1791
Total low 32 39.53 13.16
total 64 51.17 19.51
Ao vehgo, o4 el W sy o 7187 wlE UE Az Al
HAE BAAAE p<05 FEAA BAX  Hx, 454§ T 92 Bl 44
O % frojug o7t vETh ey F Eol HaatA vepdrt M5 V&7
QAR W StAszel BEAe w7} wdizk ohdele /18719 277} o
£ p>05 olBE Rl ¥ Aow 1} 2W o AR 4uA§ bl A
E}tTH(Table 9) UebATHA A, 1995). A X ol u}
AR W STl SdAAE B 2949 BAQRY 44 FEd o
o "= ZIE F 9 AAsHA HAES A=} A48 ZIE Table 10,
= e agow Yehy HiE Aot Figure 2, Figure 3¢ #|A3}ith
Haagel Gk A Al A3
<Table 9> The result of two-way analysis of covariate on science achievement
Source Sum of square df  Mean square F D
Covariate 908.99 1 908.99 4.25 044"
Main Effects
Treatment method 1283.91 1 1283.91 6.00 017"
Level 1050.02 1 1050.02 491 0317
Interaction 229.77 1 229.77 1.08 .304
Error 12614.45 59 213.80
Total 191575.00 64

¥, p<09; **x, p<01
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<Table 10> The result of pre-test and post-test about science achievement of high

and low level students

Pre-test Post-test
Group - 3
high low high low
Experimental 87.44 69.47 69.38 43.13
Control 86.93 65.61 56.25 35.94
100
90 |
80 | =~
~
70 | ~ ~
60 | S ;
50 | —&— Experimental
—&— Control
40 |
30 |
20 |
10 |
0
Pre—test Post-test

<Figure 2> The effect of interaction between treatment

methods and students’ learning ability of high level students

80
70 |
60 |
50
40
30 |
20 |
10 |

—&— Experimental
—&— Control

Pre—test Post-test

<Figure 3> The effect of interaction between treatment

methods and students’ learning ability of low level students
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