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Science Teaching Practice and Science Teaching Efficacy Beliefs by
Development of Elementary School Teachers' Pedagogical Content Knowledge

Cheong-Hwan Lim*
Deparment of Science Education, Daegu National University of Education, Daegu 705-715, Korea

Abstract: This study explored the effectiveness of science teaching practice and science teaching efficacy beliefs by
development of elementary school teachers’ pedagogical content knowledge. Three research questions are formulated: 1) Is
there any relationship between the development of teachers’ pedagogical content knowledge and the science teaching
efficacy beliefs? 2) How does the development of teachers’ pedagogical content knowledge affect the science teaching
practice? 3) How do the science teaching efficacy beliefs affect the science teaching practice? 120 subjects were chosen in
53 public elementary schools. Quantitative and qualitative data were collected and analyzed to triangulate the results.
Results indicate that the development of teachers’ pedagogical content knowledge and science teaching efficacy beliefs are
more developed in accordance with teachers’ teaching career and academic carcer are increased. There are significant
relationships between teachers’ science pedagogical content knowledge and science teaching efficacy beliefs. The more the
teachers’ pedagogical content knowledge, the more confident in science teaching practice. The more the science teaching
efficacy beliefs, the more confident in science teaching practice. Also these teachers tried to present teaching objectives
and learning problems in the beginning stages of science lessons, and they tried to review each learning stage.

Keywords: science pedagogical content knowledge, science teaching practice, science teaching efficacy beliefs, teaching
objectives
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Table 1. Background of the Samples
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Backgrounds Variables Frequency Percentage Number of Cases
Gend Male 34 283 120
ender Female 86 71.7
1-5years 58 483
Teachi 6-10years 17 142 120
Faching career 11-15years 16 133
over l6years 29 242
Academic c: Bachelor 74 61.7 120
cademic career Over being in master course 46 383
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Table 2. t-test of PCK for science teaching by gender
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Components Gender Mean Std. t P
Orientations toward Male (N=34) 3.03 170 1387 168
teaching science Female (N=86) 334 1.31 ’ ’
Knowledge of Male (N=34) 2.82 1.73 1,666 102
science curriculum Female (N=86) 337 1.32 ’ ’
Knowledge of students' Male (N=34) 282 1.66 95 343
understanding of science Female (N=86) 3.12 1.46 ’ ’
Knowledge of Male (N=34) 2.79 143 1295 108
assessment in science Female (N=86) 3.17 1.46 ’ ’
=34 2. 1.59
Knowledge of Male (N=34) 68 1109 270
nstructional strategies Female (N=86) 3.02 1.53
Male (N=34) 14.15 754
1.4 138
Total Female (N=86) 16.12 6.07 %
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Table 3. Analysis of variance of PCK for science teaching by teaching career

Components Source DE MS. F P
Orientations toward Between groups 3 11.312 3.771 1850 137
teaching science Within groups 116 232.655 2.006 ' ’
Knowledge of Between groups 3 16.695 5.565 2716 o048
science curriculum Within groups 116 237.672 2.049 7 ’
Knowledge of students' Between groups 3 10691 3564 1.571 200
understanding of science Within groups 116 263.176 2269 ’ ’
Knowledge of Between groups 3 4224 1.408 661 -
assessment in science Within groups 116 247.243 2.131 ’ ’
Knowledge of Between groups 3 12.331 4.110 1753 160
instructional strategies Within groups 116 271.994 2.345 ’ ’
Toral Between groups 3 238.770 79.590 1753 160
ot Within groups 116 4856.822 41.869 : :
Table 4. t-test of PCK for science teaching by academic career
Components Career Mean Std. t P
Orientations toward Bachelor (N=74) 3.07 1.39 2468 015
teaching science Over being in master course (N=46) 3.72 1.42 ’ ’
Knowledge of Bachelor (N=74) 3.00 1.47 2088 039
science curriculum Over being in master course (N=46) 3.57 1.39 : '
Knowledge of students' Bachelor (N=74) 2.68 1.48 3420 001
understanding of science Over being in master course (N=46) 361 1.41 ’ !
Knowledge of Bachelor (N=74) 2.80 1.47 2638 009
assessment in science Over being in master course (N=46) 3.50 1.33 ’ ’
Knowledge of Bachelor (N=74) 2.54 1.53 1628 000
instructional strategies Over being in master course (N=46) 3.54 1.38 ’ ’
Total Bachelor(N=74) 14.08 6.39 3261 001
© Over being in master course(N=46) 17.93 6.12 ’ ’
Table 5. t-test of STEBI by gender
Components Gender Mean Std. t P
Personal science Male (N=34) 44.97 12.66 1,539 131
teaching efficacy belief Female (N=86) 41.41 7.48 i ’
Science teaching Male (N=34) 42.65 10.05 689 194
outcome expectancy Female (N=86) 4137 6.25 ’ ’
Total Male (N=34) 87.62 22.17 204 235
ot Female (N=86) 8278 12.04 : -
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Table 6. Analysis of variance of STEBI by teaching career
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Components Source DE S.S M.S. F P
Personal science Between groups 3 1742.94 580.98 7834 000
teaching efficacy belief Within groups 116 8602.23 74.16 ’ ’
i i Bet 3 583.83 194.61
Science teaching ¢ we‘en groups 3.694 014
outcome expectancy Within groups 116 6111.63 52.69
Total Between groups 3 4080.17 1360.06 6300 001
o Within groups 116 25033.13 215.80 ’ ’
Table 7. t-test of STEBI by academic career
Components Career Mean Std. t P
Personal science Bachelor (N=74) 39.89 7.92 3991 000
teaching efficacy belief Over being in master course (N=46) 46.48 10.04 ’ ’
Science teaching Bachelor (N=74) 3977 6.98 3,840 000
outcome expectancy Over being in master course (N=46) 44.89 7.23 ’ ’
Total Bachelor(N=74) 79.66 13.32 4.265 000
0 Over being in master course (N=46) 91.37 16.52
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Table 8. Pearson's correlation coefficient between PCK for science teaching and STEBI

Knowledge of

Orientations Knowledge of . Knowledge of  Knowledge of
. . . students’ . . .
Correlations toward teaching science . assessment in instructional Total
. . understanding of . .
science curriculum . science strategies
science
Personal efficacy belief 416 A40%* A6+ 353%* 365%* A461%*
Outcome expectancy AT7** AT2%* A62%* A45%* A4k 528%*
Total ATTH* 488%* AT A24%* 445%* 528+*
**P< 01
Table 9. t-test of STEBI by PCK scores for science teaching
Components Level Mean Std. t P
. Upper (N=61) 45.05 8.63
Personal efficacy belief Lower (N=59) 3969 930 3.271 001
o an Upper (N=61) 4425 5.85 3033 000
ulcome expectancy Lower (N=59) 39.14 8.15 : ‘
Upper (N=61) 89.29 13.35
Total Lower (N=59) 78.83 16.16 3874 000
Table 10. Characteristics of teachers who get high and low PCK scores
Teachin PCK scores Chargi
Types of teachers Teacher Gender Academic career J foscience Eng
career . grade
teaching
Master
Teachers who Sa Male (school of education) 18 2 3
get high PCK score Master
Sb Male (school of education) 15 % 4
Bachelor
Se Female (school of education) 2 0 6
Teachers who Sd Female Bachelor 1 0 6
get low PCK score
" Male Bachelor 2 1 5
(school of education)
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Table 11. Characteristics of teachers who get high and low STEBI scores

Types o Teacher Gender Academic career Teaching STEBI Charging
teachers career score grade
Master
Ea Female (school of education) 17 123 4
Teachers who get high ’ Master
STEBI score Eb Female (school of education) 18 18 3
Being in master course 5
X 2 4
Ec Male (school of education) ! 116
. Ed Female Bachelor . 3 38 6
Teachers who get high (school of education)
STEBI score Ee Fernale Bachelor 5 39 6

(school of education)
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