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ABSTRACT. The purpose of this study was to examine the effect of Small-Scale Chemisty(SSC) lab program on the
academic self-efficacy and the science-related affective domain of 11th grade science-majored students. For this study,
a SSC lab program was developed on the basis of analyzing the textbook of high school chemistry I in the 7th cur-
riculum, and the experimental group was received SSC experument lessons(SSC group), and the comparison group was
received traditional experiment lessons. After students were grouped high and low level according to the students’ prior
science achievement score, the ditferences between the two groups were investigated using 2-way ANCOVA. From the
result of this study, we found that the SSC lab program was more effective than the taditional Large-Scale lab program
based on the textbook in academic self-efficacy. And the scores of interest toward science-related careers and creativity
for the SSC group. which are subcategoties of science-related affective domain were significantly higher than those for
the comparison group. In students™ perceptions on the SSC lab program, majority of students thought that the SSC lab
program was convenient, effective and interesting.
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Tabie 1. The number ol siudents in the comparison and the

SSC groups by the prior science achievement level

Comparison Group SSC Group Total

High 13 15 28
Tow 19 15 34
Total 32 30 62
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Table 2. Mean, standard deviations, and adjusted means of the academic self-efficacy test scores

Comparison group SSC group
M SD Adj. M M SD Adi. M
academic self-efficacy {33)
High 12692 17.99 123.85 135.13 13.16 127.05
Low 119.53 13.59 121.67 12033 2240 12836
Total 12253 15.69 12276 127.73 19.36 127.71
Self-confidence (8)
High 34.00 5.72 3146 3253 6.90 3234
Low 30.95 5.12 31.53 3327 6.97 34.92
Total 32.19 5.49 31.50 32.90 6.83 33.63
Self-regulatory efficacy {10)
High 36.08 6.17 36.18 39.73 516 36.85
Low 3547 5.13 36.53 32.87 9.35 3432
Total 35.72 5.48 36.36 36.30 8.20 35.59
Task difficulty preference (&)
High 29.00 7.56 29.60 32.87 4.60 28.76
Low 2642 5.34 26.50 28.07 10.72 31.59
Total 2747 6.35 28.04 3047 8.46 30.18
Self-efficacy on science {7)
High 2785 4.69 27.19 30.00 4.50 29.11
Low 26.68 4.73 2692 26.13 5.89 27.29
Total 2716 4.67 27.05 28.07 3.51 28.20
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test scores

Sources S8 df MS F P
academic self-efficacy
Treatment 371.97 1 371.97 4.725 0347
Treatment x Level 44.80 1 44.80 569 454
Self-confidence
Treatment 66.38 1 66.38 3.154 081
Treatment x Level 23.85 1 23.8% 1.133 292
Self-regulatory efficacy
Treatment 8.87 1 8.87 516 476
Treatment x Level 30.61 1 3061 1.781 187
Task difficulty preference
Treatment 69.44 1 69.44 4.508 038"
Treatment x Level 121.19 1 121.19 7.868 007"
Self-efficacy on science
Treatment 19.98 1 1998 1.575 213
Treatment x Level 5.12 1 9.12 719 400

#p<.05, #*p.01
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Tuble 4. Mean, standard deviations, and adjusted means of the cognition about science test scores

Companison group SSC group
M SD Adi. M M SD Adi. M
Cognition about science {12)
High 4250 3.73 42,70 46.03 446 44.82
Low 4234 4.77 4243 41.69 5.33 42.62
Total 4241 4.31 42,57 43.86 531 43.72
Cognition of science (3)
High 11.92 1.66 11.90 12.27 1.58 12.13
Low 10.84 1.74 10.87 11.56 1.41 11.67
Total 11.28 1.76 11.39 11.9] 1.52 11.90
Cogmition of science learning and Teaching {3)
High 10.62 1.19 10.51 11.63 1.67 11.11
Low 10.29 2.16 10.55 10.07 1.87 10.35
Total 10.42 1.81 10.53 10.83 1.92 10.73
Cognition of science related careers (3)
High 10.23 1.01 10.59 10.87 141 10.63
Low 10.58 1.50 10.49 10.00 2.00 10.03
Total 10.44 1.32 10.54 1043 1.76 10.34
Cogrution of importance related to STS problems (3)

High 9.73 215 9.72 11.27 219 11.11
Low 10.63 1.67 10,539 10.07 237 10.29
Total 10.27 1.90 10,15 10.67 232 10.70
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Tuble 5. Two-way ANCOVA results of the cognition about science test scores

Sources S8 df MS F J2]
Cognition about science
Treatment 20.08 1 2008 1.141 290
Treatment x Level 13.25 1 13.25 753 389
Cognition of science
Treatment 4.07 1 4.07 1.682 200
Treatment x Level 1.20 1 1.20 496 484
Cognition of science learning and Teaching
Treatment 63 1 63 265 609
Treatment x Level 2.40 1 240 1.010 319
Cognition of science related careers
Treatment 57 1 57 291 592
Treatment x Level 976 1 976 497 484
Cognition of importance related to STS problems
Treatment 4.54 1 4.54 1.070 305
Treatment x Level 10.04 1 10.04 2364 130

Tuble 6. Mean, standard deviations, and adjusted means of the interests toward science test scores

Comparison group SSC group
M SD Adj. M M SD Adj. M
Interests (15)

High 44.54 8.60 45.83 54.10 6.02 4936

Low 45 84 8.62 4697 44.03 733 46.23

Total 4531 848 4640 49.07 833 47.80

Toward science (3)

High 9.00 1.87 944 11.37 211 1031

Low 942 243 9.72 9.20 288 9.50

Total 9.25 220 9.38 10.28 272 9.90
Toward science learning {3)

High 9.85 1.95 10.11 11.20 221 1041

Low 947 2.63 9.84 8.87 220 8.97

Total 9.63 235 9.97 10.03 247 9.69
Toward science activities (3)

High 737 2.65 787 10.13 1.92 9.35

Low 8.79 242 8.79 7.00 233 7.70

Total 838 252 833 857 264 8.52
Toward science related careers {3)

High 823 3.09 - 11.00 1.65

Low 932 2.03 - 9.90 224

Total 887 252 - 1043 2.01

Amxiety (3)

High 9.69 2.66 - 1040 1.72

Low 8.84 1.83 - 9.07 205

Total 9.19 221 - 9.73 1.98

SSC W ETO0| ZpEtofl chet 0| P90l Uil A WS Table 6ol At ol FHF &
g Al A} e Ao HE BE AAE A A G A A FEaSG AerHg 53

o)
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Table 7. Two-way ANCOVA results on the interests toward science test scores
Sources 58 df MS F P
Interests
Treatment 2842 1 2842 1.245 269
Treatment x Level 63.57 1 63.57 2,785 101
Toward science
Treatment 1.533 1 1.53 3516 475
Treatment x Level 4.35 1 4.33 1472 230
Toward science learning
Treatment 1.16 1 1.16 308 581
Treatment x Level 504 1 314 1.368 247
Toward science activities
Treatment 36 1 36 156 694
Treatment x Level 2321 1 23.21 6.432 014°
*p05
bRl B gakont el odelel et GEel b EvKE A A9l S S Pl e 2o)

et Erlel M AEaskg B} o)) 3HA Yebe
cHTable 7). 3H4 2] 43 &5l gt Fo]° F
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5o Wgh Foulel thste] X2 At o2
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p=051, 8% MS=12.59, F=2.70, p=.110).
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Tuble 8. Mean, standard deviations, and adjusted means of the scientific attitudes test scores

Comparison group SSC group
M SD Adi. M M SD Adj. M
Scientific attitudes (21)
High 69.92 10.01 68.88 73.23 6.54 69.01
Low 69.32 10.03 7078 68.14 12,59 68.80
Total 68.34 993 69.83 70.68 10.19 68.90
Curiosity (3)
High 9.85 254 1030 10.20 1.86 9.78
Low 10.37 . 1036 10.07 231 10.10
Total 10.16 213 1033 10.13 2.06 9.94
Open-mindedness (3)
High 8.92 1.94 - 1047 1.73
Low 10.05 0.85 - 9.23 1.99
Total 9.59 148 - 9.83 1.94
Critical-mindedness {3)
High 9.69 2.06 991 10.27 212 9.79
Low 10.05 217 10.56 10.27 234 9.91
Total 9.91 210 9.83 10.27 220 9.85
Cooperation (3)
High 10.54 1.61 - 1093 234
Low 10.11 1.85 - 10.27 228
Total 10.28 1.75 - 10.60 230
Voluntariness {3)
High 9.85 241 9.89 1033 1.63 9.21
Low 9.84 1.86 10.10 9.00 245 9.76
Total 9.84 207 9.99 9.67 216 949
Endurance (3)
High 9.23 232 9.50 10.73 1.53 9.87
Low 9.84 1.86 10.03 9.07 279 946
Total 9.59 205 9.77 9.90 237 9.75
Creativity {3)
High 8.85 1.95 8.96 10.29 1.68 9.68
Low 9.05 207 9.36 10.24 237 1037
Total 8.97 1.99 9.16 10.27 202 10.03

SSC Aol BE e Yool 0[X= Z=}.
A3A HE P HE EF U3 P T LS
Table 89 A A3}ich o149 Tz 24 As o4
X8| FEAe) AFAR X7} F2o)FA e}
WA gkskok, ek 819 9l Akl .M
w4 AR FEI7} fFrlsiAl el A4
APefA2) £ M) EAE #HEH, SSCAUY
ZAgte) 23 HFS 100301912 v mF e 1A
T 9162} #2031 E3keh(p<.05). . SSC A
HAe] AFH AAD v *32)4d o] g
ALz viehgot ol 25T 13 TS WA

L2 SSC AP ANE 2 AY At
= gxahz o Seloh

I3 A Ao ® B4 ARG Aot dd &
& AREy e 24 AE i =
b, e ow FAIE #l Asl7] S8 42 v
& Fepdialn g, = AP FE AT
A AL B GPob T2 FFol U $SC
Ao M F2 A8 7| FEE 2 427} A3
o] op B I Se] AR Sxof A k3l
Al Wy sted ddsl= Aol 7psich =8 A
A8 5| A[7ke] Large-Scale®] A& v =) 7
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Tuble 9. Two-way ANCOVA results on the achievement test scores

Sources S8 df MS F P
Scientific attitudes
Treatment 12.56 1 12.56 366 S48
Treatment x Level 16.33 1 16.33 476 493
Curosity
Treatment 230 1 2.30 807 373
Treatment x Level 26 1 26 091 763
Critical-mindedness
Treatment 2.00 1 2.00 379 450
Treatment x Level 1.10 1 1.10 319 374
Voluntariness
Treatment 385 1 3.85 1.558 217
Treatment x Level 39 1 39 138 692
Endurance
Treatment A3 1 A5 057 L12
Treatment x Level 311 1 3.11 1.16 286
Creativity
Treatment 11.13 1 11.13 5.005 029
Treatment x Level 287 1 287 129 721
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Table 10. Students™ perception on the merits of SSC experiment

Number'{%)

Response hizh ow
Convenient 5(33.3) 8(33.3)
Marvelous and interesting 5(33.3) 6(40.0)
Good to get the correct results 4(26.7) 0 0.
Good to experiment by myself 2(13.3) 0 0.
Good to experiment together 0 0.0 2(13.3)
Other responses 300.2) 0 0.0)

The number of answer is above the number of subjects
because some participants responded more than two.
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Tuble 11. Students” responses in questionaire on SSC
Numbers(¥s)

Domain  Questionaire d};;iie disagree  neutal agree ]:::;
SSC experiment is easy to understand scientific high 0 \ 320,00 &(33.3)  H26.7)
knowledge. Jow \ \ 3200 1066.7)  2(13.3)

Academic 2-3 members’ group is helptul to study science high 0 0 3(20.0) 9600y 3(20.0

achievement more than 6 members’ group. Jow 0 0 6(40.0) 6400y 3(20.09
Comparing my data with others is helpful to study. high v v 5(33.-3'] 6(-‘}0.(]] Hz67)
low 0 0 H26.T) 333) 32009

S Ithinkth::n. my science-related attitude is changed  high \ 146.7) 426.7)  9(60.0) 1(6.7)

selated more positively. Jow 0 320,00 32000 &33.3) 1{6.7)

atfitude [ became to involve harder in science experiment  high \ \ 6.7 10(66.7Y  426.7)
and science class. Jow 146.7) \ 2(13.3) 166,71y  2(13.3)
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