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ABSTRACT. The purpose of this study is to draw implications for future Korean science education by analyzing the PISA
2015 science teacher questionnaire. To this end, descriptive statistics and difference tests were conducted for each question-
naire item, using raw data from science teacher surveys in Korea, the United States, and China. As a result of the analysis,
first, the perception that Korean science teachers should participate in professional development activities was lower than that
of comparative countries, and it was found that improvement was needed in the practice of adaptive instruction and various
evaluation methods. Second, although Korean science teachers were generally satisfied with their jobs, the response that they
were hindered in science education activities due to limitations in various resources at their current school was relatively higher than
that of comparative countries. Third, scientific inquiry was less emphasized in science curriculum and science class in Korea,
and self-efficacy in inquiry teaching process was relatively low. Fourth, in Korea, it was found that there were fewer classes
for discussion and using ICT in science classes.
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Table 1. Basic information of participants
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Female

Male

Total worki
Number % Number % Number % ot WOTKINg yeats
Korea 1,537 50.4 1,510 49.6 3,047 100 17
United States 1,825 57.2 1,364 42.8 3,189 100 14
B-S-J-G (China) 3,615 57.6 2,663 424 6,278 100 16
Table 2. Main contents of the questionnaire
Sub-item
Category Item (number) Type
What proportion of your teacher education or training programme or other 4 Writing percentage
. ~ professional qualification was dedicated to each of the following areas? &P g
Lﬁﬁ%ﬁg‘;ﬁ%‘fg During the last 12 months, did you participate in any of the following activities? 6 Yes/No
During the last 12 months, what proportion of your professional development activities ..
Devel t >
evelopmen was dedicated to each of the following areas? 4 Writing percentage
Are you required to take part in professional development activities? - Yes/No
Is your school’s capacity to provide instruction hindered by any of the following issues? 8 4 Point Likert Scale
How much er_npha31s is given to the following approaches and processes in the ] 4 Point Likert Scale
intended curriculum for?
Your School  To what extent do you disagree or agree with the following statements about

8 4 Point Likert Scale

regular cooperation among your fellow teachers and yourself?

We would like to know how you generally feel about your job. How strongly do you

agree or disagree with the following statements?

8 4 Point Likert Scale

22 4 Point Likert Scale

Science Teaching
Practices

How often do these things happen in your lessons?

To what extent can (or could) you do the following?

4 4 Point Likert Scale

To what extent can (or could) you do the following?

4 4 Point Likert Scale
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Figure 1. Proportion of ‘teacher education programme’ and ‘professional development activities’.
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Table 3. The result about participation in professional development activities

B-S-J-G

During the last 12 months, did you participate Korea United States (China) K-U K-C
in any of the following activities?

Mean(SD) Mean(SD) Mean(SD) t p t p
Qualification programme (e.g.a<degreeprogramme>) 1.30(0.46) 1.19(0.39) 1.41(0.49) 10318  0.00  9.635 0.00
Participation in a network of teachers formed
specifically for the profes dev of teachers 1.60(0.49) 1.80(0.40) 1.72(045)  -16.841 0.00 10.965 0.00
Individual or collaborative research on a topic of 1.56(0.50)  1.57(0.50)  1.71(0.46)  -0.970 033 13458  0.00
interest to you professionally
Mentoring and/or peer observation and coaching, 178(042)  1.57(0.50)  1.95(021)  17.121  0.00 26.096  0.00
as part of a formal school arrangement
Reading professional literature
(e.. journals, evidence-based papers, thesis papers) 1.64(0.48) 1.70(0.46) 1.86(0.34) -4.657 0.00 24.010 0.00
Engaging in informal dialogue with your colleagues 1.92(027)  1.96(0.19)  1.98(0.15)  -7.152  0.00 12.041 0.0
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Table 4. The result about compulsory participation in professional development activities

Korea United States ~ B-S-J-G (China) K-U K-C
Mean(SD) Mean(SD) Mean(SD) t p t p
Are you required to take part in professional 1.51(0.50) 1.97(0.18) 1.86(0.35) 47548 0.00 35028  0.00
development activities?
Table 5. The result about problems due to limited resources
Is your school’s capacity to provide instruction Korea  United States B-S-J-G (China)  K-U K-C

hindered by any of the following issues?

Mean(SD)  Mean(SD) Mean(SD) t p t p

A lack of teaching staff.
Inadequate or poorly qualified teaching staff.
A lack of assisting staff.
Inadequate or poorly qualified assisting staff.

A lack of educational material (e.g.textbooks, IT equipment,

library or laboratory material).

Inadequate or poor quality educational material (e.g.textbooks,

IT equipment, library or laboratory material).

A lack of physical infrastructure (e.g.building, grounds,

heating/cooling, lighting and acoustic systems).
Inadequate or poor quality physical infrastructure

240(089) 1.95(097)  222(1.08) 19.028 0.00 8.646 0.00
2.06(0.79)  1.59(0.70)  2.11(1.06)  24.699 0.00 -2.625 0.01
2.78(0.86)  1.97(091)  2.12(1.02)  36.155 0.00 32.488 0.00
19700.77)  1.67(0.79)  2.05(1.00)  15.399 0.00 -4.229 0.00

247(081)  2.18(1.00)  228(1.10) 12.670 0.00 9365 0.00

2.41(0.80)  2.06(0.98) 2.23(1.08)  15.164 0.00 8.749 0.00

2.52(0.88) 1.78(0.94) 2.15(1.06)  32.002 0.00 17.994 0.00

2.54(0.88) 1.82(0.93) 2.11(1.04)  30.901 0.00 20.326 0.00
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Table 6. The result about emphasis in science curriculum
How much emphasis is given to the following approaches Korea  United States B-S-J-G (China) K-U K-C
and processes in the intended curriculum for? Mean(SD) Mean(SD) Mean(SD) t p t p
Knowing basic science facts/principles 3.54(0.62) 3.61(0.55) 3.78(0.48) -2.578 0.01 -10.655 0.00
Observing natural phenomena 3.11(0.72)  3.27(0.65) 3.72(0.53) -5.114  0.00 -22.675 0.00
Providing explanations 3.54(0.59) 3.53(0.58) 3.54(0.63) 0.421 0.67 -0.024 098
Designing and planning experiments 2.77(0.77)  3.16(0.75) 3.57(0.64)  -11.213 0.00 -27.678 0.00
Conducting experiments or investigations 2.73(0.76)  3.39(0.67) 3.58(0.65) -20.172 0.00 -29.404 0.00
Integrating science with other subjects 2.86(0.74)  2.84(0.76) 3.44(0.69) 0.645 0.52 -20.179 0.00
Relating what students are learning to their daily lives 3.27(0.64) 3.23(0.71) 3.74(0.52) 1.232 0.22 -19.400 0.00
Incorporation the experiences of different ethnic groups and cultures 2.13(0.78)  2.40(0.88) 3.05(0.83)  -6.966 0.00 -28.371 0.00
smele stmel nEsta 15 Tet mgIANA 9w aro] kol vla) 2| A LEdTh. Table 60 A
AzAE A B AT Table 63} 2T}, AAE 2 E H 2 pyo] Tetmg oA Z2ekT
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Table 7. The result about regular cooperation among school science teachers
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To what extent do you disagree or agree with the following Korea  United States B-S-J-G (China) K-U K-C
statements about regular cooperation among your fellow

teachers and yourself? Mean(SD) Mean(SD) Mean(SD) t p t P
Discuss the achieve req for <school science> when setting tests. ~ 3.39(0.57)  3.12(0.72) 3.43(0.56)  9.071 0.00 -1.594 0.11
To cooperate on what homework to give to our students. 3.28(0.62) 2.64(0.82) 3.35(0.58) 19.817 0.00 -3.350 0.00
We discuss the criteria we use to grade written tests. 3.57(0.55)  2.96(0.80) 3.42(0.57)  20.000 0.00 6.648 0.00
We exchange tasks for lessons and homework 3.29(0.62)  3.05(0.77) 3.27(0.63)  7.632 0.00 0.672 0.50
I prepare/teaching units with my fellow <school science> teachers. 3.30(0.62)  2.88(0.83) 3.45(0.60) 12.955 0.00 -6.701 0.00
We discuss ways to teach learning strategies/techniques 3.11(0.63)  3.16(0.69) 3.50(0.56)  -1.706 0.09 -16.553 0.00
<school science> teachers benefit from specif skills/interest 3.15(0.56)  3.10(0.64) 3.35(0.58) 1.767 0.08 -8.903 0.00
We discuss ways identify students' individual strengh/weak. 3.11(0.60)  2.97(0.72) 3.39(0.60)  4.603 0.00 -12.035 0.00
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Table 8. The result about satisfaction with the current job and educational environment

Fe Se)7h SASOA WE A B FEAske A wetmarseld) mAls v
o ggh doleh, el AW AP AW 1ES = ol ATH: Tuble 84 gt
ogith, ‘U B8 wetaAlel 3] 49 o] AAS  Table8S Abnw, A 27}
Fojstehol 4 mlate] ujs) Su Harol A A deh Ao Hud Ao wEsin
g F2e Sale S Bty Ak /1Ee 7L o)Al o) Ttkm

22 W] s ojgthol A danct % Wio]  old

27 w7 dehton), 9ol sase] A 4 o] staelA Ushs Aol £7
ol € A S 4 ol el ol gt ol #

A gl u]8) Su o] &L Helgltt.

How strongly do you agree or disagree with the following Korea  United States B-S-J-G (China) ~ K-U K-C
statements? Mean(SD) Mean(SD)  Mean(SD) t p t p
The advantages of being a teacher clearly outweigh the disadvantages. 3.14(0.60) 3.13(0.75)  2.99(0.74)  0.570 0.57 10.950 0.00
If T could decide again, I would still choose to work as a teacher. 2.86(0.80) 3.11(0.82)  2.90(0.81) -12.068 0.00 -2.147 0.03
I regret that I decided to become a teacher. 1.85(0.71)  1.60(0.67) 1.93(0.72)  14.279 0.00 -4.773 0.00
I enjoy working at this school. 2.97(0.68) 3.38(0.65)  3.06(0.66) -24.462 0.00 -6.560 0.00
I wonder whether it would have been better to choose another profession. 2.66(0.79) 2.23(0.91)  2.64(0.74) 20.217 0.00 1.228 0.22
I would recommend my school as a good place to work. 2.86(0.71)  3.26(0.73) 2.92(0.72) -21.891 0.00 -3.851 0.00
I am satisfied with my performance in this school. 2.95(0.65) 3.35(0.60) 3.13(0.62) -25.276 0.00 -13.128 0.00
All in all, T am satisfied with my job. 3.16(0.58) 3.28(0.64)  3.14(0.62) -7.899 0.00 1.650 0.10
Table 9. The result about science instruction

. . Korea United States B-S-J-G (China) K-U K-C
How often do these things happen in your lessons?

Mean(SD)  Mean(SD) Mean(SD) t p t p

Students are asked to draw conclusions 2.32(0.66)  2.94(0.72) 2.90(0.74) -19.708 0.00 -21.767 0.00
Students are given opportunities to explain their ideas. 2.34(0.69)  3.22(0.69) 3.12(0.71) -28.320 0.00 -28.476 0.00
I explain scientific ideas. 2.66(0.68)  3.35(0.68) 2.68(0.71) -22.530 0.00 -0473 0.64
A small group discussion between students takes place. ~ 2.07(0.64)  3.07(0.77) 2.84(0.78) -31.953  0.00 -29.169 0.00
A whole class discussion takes place 2.03(0.70)  3.11(0.80) 2.79(0.77) -32.232  0.00 -26.966 0.00
Current scientific issues are discussed. 2.30(0.69)  2.73(0.80) 2.61(0.76) -12.903  0.00 -11.240 0.00
Students make calculations using scientific formulas. 2.49(0.71)  2.79(0.90) 2.74(0.77) -8.361  0.00 -8.430 0.00
I use an interactive white board. 1.28(0.62)  2.27(1.31) 2.35(0.99) -21.925 0.00 -37.136 0.00
Students do their own scientific study/related research. 1.93(0.74)  2.11(0.82) 2.13(0.81) -5.156  0.00 -6.742 0.00
I discuss questions that students ask. 2.79(0.75)  3.37(0.69) 2.76(0.71) -18.012 0.00 1.076  0.28
Students carry out practical work. 2.12(0.54)  2.99(0.75) 2.43(0.78) -29.723  0.00 -12.958 0.00
Students write up laboratory reports. 2.16(0.58)  2.50(0.83) 2.29(0.77) -10.989 0.00 -5.587 0.00
I demonstrate an idea. 2.83(0.74)  2.99(0.71) 2.59(0.70) 4864 0.00 8500 0.00
I discuss questions of practical relevance. 2.64(0.72)  3.15(0.68) 2.77(0.68) -16.151  0.00 -4.636  0.00
Students read materials from a textbook. 2.70(0.82)  2.30(0.99) 2.99(0.74) 9.697 0.00 -9351 0.00
Students take notes from the board. 2.83(0.83)  2.80(0.86) 2.90(0.86) 0968 033 -2.149 0.03
Students discuss materials from a textbook. 2.38(0.76)  2.34(0.97) 2.85(0.73) 1.035 030 -16.347 0.00
Students watch videos. 221(0.70)  2.48(0.84) 2.57(0.70) -7.727  0.00 -12.936 0.00
Students use the internet. 1.88(0.74)  2.65(0.88) 2.09(0.81) -21.366  0.00 -7.035 0.00
The class corrects homework or a test. 2.54(0.74)  2.27(0.95) 2.28(0.83) 7267 0.00 8302 0.00
Students fill out worksheets. 2.71(0.75)  2.44(0.83) 1.98(0.84) 7.500  0.00 24.190 0.00
Students present something to the rest of the class. 2.35(0.68)  2.37(0.82) 2.35(0.80) -0.605 0.55 -0.131 0.90
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Table 10. The result about self-efficacy related to teaching science content

To what extent can(or could) you do the following?

Korea  United States B-S-J-G (China) K-U K-C

Mean(SD) Mean(SD) Mean(SD) t p t p
Design experiments and hands-on activities for 3.02(0.66) 3.38(0.65)  3.25(0.68) -12.455 0.00 -9.044 0.00
<inquiry-based learning>
Assign tailored tasks to the weakest as well as to the best students 2.78(0.68)  3.16(0.67) 3.19(0.68)  -12.589 0.00 -15.522 0.00
Use a variety of assessment strategies 3.00(0.62) 3.52(0.57) 3.27(0.66)  -19.193 0.00 -11.199 0.00
Facilitate a discussion among students on how to interpret 3.02(065)  3.43(0.64) 337(063)  -14.246 0.00 -13.992 0.00

experimental findings
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Table 11. The result about self-efficacy related to teaching science content
. Korea United States B-S-J-G (China) K-U K-C
To what extent can(or could) you do the following?
Mean(SD)  Mean(SD) Mean(SD) t p t p
Explain a complex scientific concept to a fellow teacher 3.22(0.55)  3.54(0.64) 3.02(0.67) -12.162 0.00 8262 0.00
State. and defend an 1.nformed position on ethical problems 3110055 3.42(0.70) 2.94(0.70) 211244 000 7420 0.00
relating to <broad science>
Read state-of-the art papers in my scientific discipline 2.79(0.70)  3.37(0.72) 2.93(0.76) -18.074 0.00 -4.843 0.00
Explain the links between biology, physics and chemistry 3.03(0.54)  3.49(0.64) 3.02(0.73) -17.703 0.00 0.114 091
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