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Enhancing Science Self-efficacy and Science Intrinsic Motivation
through Simulated Teaching-learning for Pre-service Teachers
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ABSTRACT

The purpose of this investigation is to: (1) to derive an improvement factor for inquiry-based simulated
teaching-learning in pre-service teacher training programs, and pre-service teachers practice simulated teaching that
reflect the improvement factor, (2) to analyze the difference in science intrinsic motivation according to science
self-efficacy and inquiry-based simulated teaching-learning experience. To achieve these goals, we recruited five
elementary and secondary teachers as experts to help us develop an improvement factor based on expert
interviews. Subsequently, third-year pre-service teachers of a university of education participated in our analysis
of differences in science intrinsic motivation, according to their level of science self-efficacy and experience with
inquiry-based simulated teaching-learning. Our methodology involved applying the analytic hierarchy process to
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expert interviews to derive improvement factor for inquiry-based simulated teaching-learning, followed by a two-

way ANOVA to identify significant differences in science intrinsic motivation between groups with varying levels
of science self-efficacy. We also conducted post-analysis through MANOVA statements. The results of our study

indicate that inquiry-based simulated teaching-learning can be improved through activities that foster digital
literacy, ecological literacy, democratic citizenship, and scientific inquiry skills. Moreover, small group activities

and student-centered teaching-learning approaches were found to be effective in developing core competencies and

promoting science achievements. Specifically, pre-service teachers prepared a teaching-learning course plan and
inquiry-based simulated teaching-learning in seventh-grade in the Earth and Space subject area. Pre-service
teachers’ science intrinsic motivation analyze significant differences in all levels of science self-efficacy before

and after simulated teaching-learning and significant difference in the interaction effect between simulated teaching-

learning and scientific self-efficacy. Particularly, group with low scientific self-efficacy, the difference in science

intrinsic motivation according to simulated teaching-learning was most significant. Teachers’ scientific self-efficacy
and intrinsic motivation are needed to improve science achievement and affective domains of students in class.

Therefore, this study contributes to suggest inquiry-based simulated teaching-learning reflecting school practices

from the pre-service teacher curriculum.

Key words: Pre-service teacher teaching, Inquiry-Based Simulated Teaching-Learning, Simulated Teaching
practice, Science Self-efficacy, Science Intrinsic motivation
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Table 4. Result of comparison for weights by teaching-learning improvement factor
Weight comparison Total of C
1) 2) 3) 4) 5) 6) weight
A A} 0.34 0.13 0.21 0.08 0.13 0.11 1 0.06
B wAb 0.33 0.19 0.19 0.11 0.10 0.07 1 0.13
C w4} 0.28 0.16 0.25 0.13 0.11 0.07 1 0.12
D @A} 032 0.17 0.22 0.13 0.11 0.05 1 0.13
E A} 0.35 0.18 0.21 0.10 0.08 0.08 1 0.15
7VeA B 033 0.17 0.21 0.11 0.10 0.08 1 0.12
e 1 3 2 4 5 6
) AHSF T A S dAE F e A "7 AF
2 94 BE A 2 A9 A 29 AT
3) BAE 2 20e F4e) BEoly 98 3P AT
H Ay GFL ARE 5 A& GFS 39 AT
5) Wt £ et 99 3 5 £ AT
6) arel 717 #¥E ARG AA Az



<oTER> BT 7|4 29| Y X0l ofE| ZAFSS Zisty

N
% of
@
10k
o=
il
o)
o
o,
o
iy
1o,

o,
u g
2
o
=
o2
ol
ol
2
ful

2,
2
rir
ot
-4
N,
rlI
gl
1o,
N
l

>,
re
2

fo
b

- 9
et 1 ol

slofo

A B3} A WEE A

Bt AT AAl Ta £ AT F

Al 2o 4 e AAlskslnh

T
_O‘L
K
N
ox
)
kl
0
_(|)\_:

ou] sAFEC] B 7]u 2] 5] oA 9

A ke 93 B8 9P FELS 2015

N

| &S, et WA S7|of 0jAl= F& : 0l3ES 567

Table 59} 2t}

o] WALEC] 9 wT-ghE A e
e THetE A w2 2t
I A7zkel 23] HE & 747;&39‘@, AE
£ 1) EF 71N o] 4 Adef v
WSk I Qo] EFE|o} gl
oA wtdE aavt =¢ 1::—
F Ao g XgPsteA] F Oﬂ o 5} A=
Azt v wAREe] 2o 4 H]
ol A A mg-Srs g ko] oA
Ao ®&o] o Fig 1~Fig 494 2th
T4 L dH] wAEY] FYE Lo =

ol

¢

1—&9&4&‘:&-&&2&%-{%

o o so B a2 ]

E%L
n:i!

gtz WSy e 2022 WY Fetat wSzy
258 3~63Pd A7 7 4 Wl AN
A5 g o] TFE AA S AAste] 2o
de FHEeH, T Ty g

ﬂ% 3 & wo] 49 Ao el w-gt
A, A B &% X5, wAte] H]A|, shAY
fﬁd g S g 4 wdA 24
A B 7] 2] $9dd) U

> r&ﬂ )
ol et
o °ft 2

E‘ _4
ﬂﬁ?l
rulo

Table 5. Student Activities for Inquiry-Based Simulated teaching-learning

Class Units Inquiry activities
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Fig. 1. Teaching-learning plan Fig. 2. Example of Teaching-learning plan
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Fig. 3. Example of Inquiry-Based simulated teaching-learning Fig. 4. Example of Inquiry-Based simulated teaching-learning 2

Table 6. Suggested content about Inquiry-Based Simulated teaching-learning

Class steps Improvement details for each steps Rationale for improvements
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Table 7. Result of SSE level mean(SD) for Inquiry-Based simulated teaching-learning

Science self-efficacy Mean(S.D.)

Upper(top 30%) Middle(middle 40%) Lower(bottom 30%) N
A 39.81(4.46) 35.80(3.83) 31.08(4.16) 34.96(5.43)
N =54 N = 67 N=8 N = 203
A% 40.31(3.99) 36.12(4.26) 33.65(4.13) 36.99(4.88)
N =111 =132 N=76 N =319
A 40.15(4.15) 36.02(4.11) 32.32(4.33) 36.20(5.20)
=165 =199 N = 158 N =522
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Table 8. Result of two-way ANOVA

sSs df MS F P
A7) gt 4478.15 2 2239.07 130.74 .000
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A7 B3 x £Y A% 125.40 2 62.70 3.66 026
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Fig. 5. Interaction effect

Table 9. Result of Post-hoc comparative analysis about Science

self-efficacy
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Table 11. Result of Difference between Inquiry-Based simulated teaching-learning within scientific self-efficacy

SS df MS F P
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