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Causal Structural Analysis of Factors in Elementary School Pre-Service
Teachers' Interest in Science and Scientific Problem-Solving Process
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Abatract

In order to study the causal structure of scientific interest and scientific problem-solving process for
elementary school pre-service teachers, a questionnaire on scientific interest and scientific problem-solving
process was created and a survey was conducted. As a result of factor analysis on the survey questions
related to the scientific problem-solving process among the survey questions, it was found that elementary
school pre-service teachers recognized four factors regarding the scientific problem-solving process:
‘problem recognition’ factor, ‘hypothesis’ factor, ‘experimental design’ factor, and ‘conclusion’ factor. As a
result of analyzing the causal structure of the ‘science interest’ factor and the four factors of scientific
problem-solving process of elementary school pre-service teachers, it was found that the ‘science interest’
factor significantly influenced the ‘problem recognition’ factor and the ‘hypothesis’ factor, and in particular,
the ‘science interest’ factor had a crucial influence on the ‘problem recognition’ factor. Among the factors
in the scientific problem-solving process, the ‘problem recognition’ factor had a great meaningful influence
on the ‘hypothesis’ factor, and the ‘hypothesis’ factor had a decisive influence on the ‘experimental design’
factor.
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<Table 1> Questionnaire on scientific interest and scientific problem solving process

Survey question (A): My thoughts in daily life and science class (1) Category

q01 It is fun to know various things about science.
q02 Studying science is fun.
q03 I am interested in the content studied in science.

Interest in
science

q04 T like reading books about science.
q05 It is fun to solve science problems.

Survey question (B): My thoughts in daily life and science class (2) Category

q06 Participate with interest in objects and phenomena.
q07 I express questions or things I want to try through the relationship between objects and
phenomena.

q08 T derive what I want to investigate from questions I have in science class.
q09 1 make a hypothesis based on my life experience and knowledge I already have
about objects and phenomena.

ql0 I think again about the premise for making a hypothesis. Sc::l;t;f;lc
qll I clarify the basis for the hypothesis. I;ol .
ql12 I think about various experimental methods and choose the most appropriate method among them. pro\;esi

ql13 Can explain the materials, equipment, and variable control used in the experimental method.
ql4 Conduct observations and experiments in the correct way.
ql5 Organize what you have learned based on the results of observations or experiments.

ql6 Share opinions on the results and draw conclusions.
ql7 Construct a scientific concept by generalizing the knowledge gained from the experimental

results.
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<Table 2> Factor analysis results for scientific problem solving process

item Factorl Factor2 Factor3 Factor4
q07 1.024 -.013 -.042 -.097
q06 .808 -.003 .036 .000
q08 482 028 .040 241
qlo -012 .888 -.101 .023
qll -.039 818 143 -117
q09 .072 611 -.032 115
ql4 -.025 -.119 978 -.003
ql2 027 167 .526 .002
ql3 .046 219 436 .077
qlé -.062 -.081 -.007 908
ql5s -019 212 .055 .540
ql7 158 074 .031 462
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<Table 3> Means and reliability of factors
problem-solving process
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Factor Mean SD  Reliabiliy
Problem Recognition  3.428 .860 .841
Hypothesis 3.663 762 .823
Exp Design 3.830 701 758
Conclusion 3.815 .681 752
Sum 3.684 .615 .900
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Science Intrest: SI, Problem Recognition: PR, Hypothesis: H, Exp Design: ED, Conclusion: C

™p < .001 ; p<.05

11.127™
17.426™
13.718"
33177
7.500™"
10.928™
1.851
2477
10.209"
6.904™"
1213
4465
6817

Standardized
Coefficients
Beta
.657
184
415
.098
138
480
.057
222
321
278

SE
368
.021
413
.027
.049
433
.024
.045
.043
427
.021
.039
.042
.043
- 325 -

Unstandardized
Coefficients

4.096
364
5.670
.090
368
4.733
.044
d12
442
2.948
.025
176
287
270

Independ.
Variable
constant
Science

Intrest
(8D
constant
SI
PR
constant
SI
PR
constant
SI
PR
ED

Depend.
Variable
Problem
Recognition
(PR)
Hypothesis
(H)
Exp
Design
(ED)
Conclusion
©

<Table 4> Results of regression analysis with ‘problem recognition’ factor as dependent variable
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