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This study aimed to explore the over-efficacy in problem solving and overconfidence of knowledge of
students performing assessments in two different test formats: multiple-choice and supply-type. Two
hundred and four female middle school students participated in this study. Multiple-choice and supply-type
formats of tests on photosynthesis were used, and each item contained scales indicating one’s self-efficacy
on problem-solving and confidence of knowledge. The results showed that the correlation coefficients
of performance between the two different assessment formats were less than 0.5 and the correlation

coefficients between efficacy/confidence and actual performance were less than 0.45. Moreover, students
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tended to exhibit more over-efficacy and overconfidence in multiple-choice formats. The percentage of
over-efficacy and overconfidence was higher in the group that completed the multiple-choice test first
followed by the supply-type assessment than in the group that started with the supply-type followed
by the multiple-choice assessment. From this study, it can be suggested that more use of supply-type
assessment is required in science education. If test administrators require the combination of both
multiple-choice and supply-type in an assessment, the supply-type assessment format should come first

so that students can maintain the appropriate level of efficacy and confidence. In addition, science
educators need to develop new learning programs to enhance students’ self-monitoring skills of their
problem-solving ability and knowledge.
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Table 1. The Pearson correlation coefficients among variables(**p < 0.01)

M @ &) “ 3 (©)
Multiple-choice test score (1)  1.000
MCT 0.297%* 1.000
efficacy (2) 297 ’
MCT
Group A confidence (3) 0.378"* 0.928 1.000
(n = 100) Supply-type test score (4) 0.417%% 0.369** 0.423%* 1.000
if-g;acy ©) 0.330%* 0.600%* 0.604** 0.394%* 1.000
S;rﬁdence ®) 0.297%* 0.651%* 0.685** 0.417%*% 0.933*%* 1.000
Multiple-choice test score (1)  1.000
MCT .
efficacy (2) 0.372 1.000
MCT
Group B confidence (3) 0378** 0.905™* 1000
(n = 101) Supply-type test score (4) 0.492%* 0.386%* 0.350%* 1.000
2f11:i];acy ) 0.366%** 0.624%* 0.595%* 0.414%% 1.000
(S:;:ﬁdence ®) 0.429%* 0.622%* 0.611%* 0.487%* 0.964** 1.000
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Table 2. The ratios of over-efficacy (OE) and over-confidence (OC)

Group A Group B Total
(n = 100 *8 items) (n = 104 * 8 items) (n = 204 * 8 items)
# of wrong ) # of wrong ) # of wrong .
# of OE/OC Ratio # of OE/OC  Ratio # of OE/OC  Ratio
answers answers answers
OE 49 25.4% 40 15.2% 89 19.5%
MCT 193 263 456
oC 70 36.3% 69 26.2% 139 30.5%
OE 2 6.4% 1 4% .5%
STT 375 4 4 296 3 b4 671 37 5.5
ocC 26 6.9% 9 3.0% 35 5.2%
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Table 3. Paired sample t-tests between efficacy and confidence

M SD t sig Cohen's d
MCT Efficacy 25.19 7.66
-2.89 0.005 0.11
(n = 99) Confidence 26.04 738
Group A
STT Efficacy 16.71 7.50
i -0.93 0.354 0.03
(n = 100) Confidence 16.96 7.82
MCT Efficacy 22.48 8.21
-4.32 0.000 0.17
(n = 103) Confidence 23.85 8.11
Group B
STT Efficacy 18.02 7.09
0.44 0.659 -0.01
(n = 101) Confidence 17.93 712
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Table 4. Independent t-tests of MCT and STT scores, efficacy, and confidence between Group A and Group B

Group N M SD t sig. Cohen's d

A 100 10.70 3.32

MCT score 2.39 0.018 0.33
B 104 9.53 3.68
A 25.1 .66

MCT efficacy 3 >3 / 2.43 0.016 0.34
B 103 22.48 8.21
MCT A 100 26.12 7.39

. 2.11 0.036 0.30
confidence B 104 23.83 8.07
B 10 8. .48

STT score 4 4 34 4.90 0.000 0.69
A 100 6.18 2.84
STT B 103 17.94 7.09

. 1.20 0.232 0.17
efficacy A 100 16.71 7.50

STT B 101 17.93 7.12 g
0.92 0. 0.1
confidence A 100 16.96 7.82 ? 3 3
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