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Validation of Science Self-Efficacy Scale for Pre-Service Teachers and
Latent Mean Analysis According to Background Variable
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ABSTRACT

This study aims to 1) verify the validity of the Science self-efficacy scale and 2) perform a latent mean
analysis of the background variables about a pre-service teacher. The study uses pre-tests to analyze data from
187 pre-service teachers, which uses Tark’s Science self-efficacy scale (2011). To identify the factor structure,
exploratory factor analysis was performed. Based on the results of the pilot test, the expert group council revised
the scale for the pre-service teachers to respond to the 3-factor structure. In the main test, 354 data were analyzed
through a modified Science self-efficacy scale, and exploratory and confirmatory factor analyses were performed.
The results of the study are as follows: First, in the pilot test, the pre-service teacher responded to a 3-factor
instrument, but the validity of two items was examined further below. Second, the pre-service teachers responded
to a 3-factor instrument on 29 items for the modified Science self-efficacy scale. The total reliability of the
instrument was .886 and the reliability of each factor was analyzed as .882 - .886. Finally, the latent mean analysis
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by gender showed that females have a higher self-regulation efficacy factor and males have a higher
self-confidence factor (Cohen’s d > .3). Furthermore, there is a significant difference in task difficulty preference
and self-regulatory efficacy factor (Cohen’s d > .8) between the college preparatory and science subject
preference. This study provides important insights into and contributions to the accurate scientific self-efficacy

diagnosis of pre-service teachers, as well as proposes a curriculum to improve the scientific self-efficacy of

prospective teachers.

Key words: Science self-efficacy, Pre-service teacher, Scale Validation, Latent mean Analysis
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Table 1. Information of Participants

Survey

Pilot-test Main-test Total
Male 62 124 186
Female 125 230 355
187 354 541
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Table 2. Exploratory Factor Analysis (EFA) ; pilot test(n=187)

Result of EFA
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Table 3. Information of expert group
Gender Degree Occupation Education experience
A male doctorate professor 16
B female doctorate professor 15
C male Master elementary school teacher 8
D female Master elementary school teacher 10
E female Master elementary school teacher 21
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Table 5. Exploratory Factor Analysis (EFA) ; main test(n=354)

Result of EFA

Factor Item no. -
Factor loading  Cronbach’s-a
1 .821
2 541
3 .790
4 17
Task difficulty 5 819 0
preference 6 683
7 329
8 .829
9 .664
10 336
11 359
12 Sl4
13 .500
14 597
) 15 .682 919
Se'ifr;fi?“on 16 446 866
17 .709
18 .620
19 667
20 .874
21 .850
22 702
23 490
24 .808
Confidence > 10 .886
26 .853
27 575
28 .626
29 .562

Unweighted Least Square: Task difficulty preference - 6.877,
Self-regulation efficacy - 6.718, Confidence - 5.711

29 ARGt BT BHeEr)
AE 4 Ut A= AL 7 5
Cronbach-a #x©| .866~.886°.%, A 29%3}
g} Cronbach-a #t-& 9198 F4-3] Alg 4=

AA = e,
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Table 6. Result of model fit
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Fig. 2. Structural equation model

Xldf CFI TLI SRMR RMSEA
X df <08
(1~3) >.9) >.9) (<.08) (less .8)
Model 360.38 132 2.730 925 914 061 070
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Table 7. Means, standard deviations, and t-test for gender, College Preparatory Course, Science subject preference

Science and engineering (n=101) Humanities (n=251)
M SD M SD
task difficulty preference 35.45 6.16 30.08 6.81
self-regulation efficacy 42.89 5.63 40.19 5.80
Confidence 30.14 6.21 28.71 6.31

Male (n = 124) Female (n = 230)
M SD M SD
task difficulty preference 31.89 7.10 31.46 7.02
self-regulation efficacy 39.78 6.20 41.60 5.58
Confidence 30.25 6.04 28.51 6.39

Science preference (n = 192) Science unfavorable (n = 162)

M SD M SD
task difficulty preference 34.38 6.00 28.33 6.79
self-regulation efficacy 4271 5.37 38.88 5.76
Confidence 30.46 5.94 27.52 6.39
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Table 8. Result of model fit on identity verification

X df df CFI TLI RMSEA
Configural Invariance 493.43 264 1.869 925 913 .050
Metric Invariance 513.32 279 1.840 924 916 .049
Gender
Structural Invariance 557.62 297 1.878 915 912 .050
Equal factor variances/covariances 565.65 300 1.886 913 912 .050
Configural Invariance 497.774 264 1.886 919 .906 .0350
College Metric Invariance 520.969 279 1.867 916 .908 .050
Preparatory Structural Invariance 656.490 297 2210 .906 .902 .059
Equal factor variances/covariances 658.292 300 2.194 .906 .903 .058
Configural Invariance 523.112 264 1.981 915 .904 .053
Subject Metric Invariance 545.782 279 1.956 912 .903 .052
preference Structural Invariance 645.723 297 2.174 902 .899 .058
Equal factor variances/covariances 650.548 300 2.168 .901 .896 .058
3) HiE Wl Y| wom Apzre] 44 dAe] AdET foln| st
w7 Mol AR A mel ] el d)  Ee ATE Hel Flow Fuds|e mTo] B
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AADFE 242 o2 M8t A3 AT A3} A ZH = Z o)A Cohen’s d7F 1.12, A7 2
& FEY EFUAE L83 Cohen’s d S £F HESHAA 1072 F Q04 zho]7} nj$- 2
o 1 A¥= Table 99F Z2th Z(Cohen’s d > 8)0.& eyttt A2zt g9le
31

yekA 27| ZsgtelA g mAFEe] dd zt
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Table 9. Result of latent mean analysis

a9l
19 Ao)7} uel@ Ao et %, 1%
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G ] wASel d] WA 1§ B o)
A% A%A o Be waol A £A40]3L o}
£ 312 e A7) 2 N EE 5
Ak A% ¢ % Utk 2 A DAY
498 A s AEALE MG o] 1Al

Male Female S.D Cohen’s d
task difficulty preference 076 0 A7 15
Gender self-regulation efficacy -117 0 214 .54
Confidence 312 0 796 39
Science and engineering Humanities S.D Cohen’s d
task difficulty preference 535 0 476 1.12
College .
self-regulation efficacy 235 0 219 1.07
Preparatory
Confidence .148 0 775 .19
preference unfavorable S.D Cohen’s d
task difficulty preference .625 0 AT5 1.31
Subject .
self-regulation efficacy .268 0 206 1.30
preference
Confidence 401 0 789 Sl
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