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The purpose of this study is to examine the effects of mentoring in enhancing the professionalism of
low-experience science teachers on their general teaching and science teaching efficacies. The mentoring
for low-experience science teachers was conducted on 24 science teachers with less than three years
of experience over a nine-month period between April and December, 2016. The questionnaires developed
by advanced researches were modified and used to test the teachers’ general teaching and science teaching
efficacies. As the result of a pre-test, the mean science teaching efficacy score was 3.02 points. In
particular, the mean science teaching self-efficacy score was 2.86 points and the mean science teaching
outcome expectancy score was higher at 3.17 points. In the domain of science teaching outcome
expectancy, the mean for female teachers was higher than that of male teachers, and the mean for middle
school teachers was higher than that of high school teachers in every domain. However, this result is
not statistically significant. The results of a post-test showed that the mean science teaching efficacy
score of mentee teachers increased to 3.08 points over the pre-test. In particular, the mean science teaching
self-efficacy score was 3.11 points and the mean science teaching outcome expectancy score was 3.04
points in the post-test. This presents that the mentoring training conducted was effective in improving
the science teaching efficacy of mentee teachers.
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Table 1. Subject

Middle school High school Sum
Male 6 6 12
Female 7 5 12
Sum 13 11 24
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Main contents

Group training
Mentoring orientation
2016. 4

o O O O

The understanding of mentoring theory and method
Pretest on general teaching efficacy and science teaching efficacy

[}

2016. 4~
2016. 8

Team own workshops and team mentoring

Strengthening the teaching capacity of science experiment classes
Counseling activities for science club activities

Science teaching-learning materials development activity

- Visiting science-related research institutes

0 Theme training for teachers’ PCK development

2016. 8

Strengthening the teaching capacity of science culture activities
Learning on Creative Experience Activity
Understanding student active participation classes

0 Mentor - Mentee - Advisor professor Council

0 Team own workshops and team mentoring

2016. 8~2016. 11 - Strengthening the teaching capacity of science club activities

- Development of scientific evaluation items

- Mentor - mentee class attendance

Group training
2016. 12

o O O O

Posttest on general teaching efficacy and science teaching efficacy
Survey on mentees’ perception of mentoring
Discussing improvements for mentoring operation in future
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Table 3. The result of frequency analysis and paired sample t-test on general teaching personal efficacy pre/posttest
frequency(%)
No Contents Test V ey Dis- Neutral Agree Very  Aver SD p
disagree  agree agree  age
| If a student’s grades are better than usual, it is because I Pre 0(0) 6(26.1) 6(26.1) 9(39.1 2(8.6) 330 974 000"
have found a better way to teach the student post 0(0) 4(17.3) 2(8.6) 15(65.2) 2(86) 3.65 .885 ’
. ) pre 0(0) 4(17.4) 2(8.6) 10(43.5)  7(30.4) 3.87 1.058 -
2 If I try hard, I will be able to lead the most difficult students. .000
post 0(0) 2(8.6) 4(17.3) 9(39.1)  7(304) 396 928
3 If my students’ grades have improved, it is because I have Pre 0(0) 2(8.6) 8(34.8) 12(52.2) 143) 352 760 000"
found a more effective teaching method post  0(0) 28.6)  5021.7)  13(56.5) 3(13.0) 3.78 796
If a student quickly understands a new concept, it is because pre 1(4.3) 1(4.3) 4(17.4) 15(65.2) 2(86) 3.70 .876
4 I know the process or steps that are necessary to teach the 000"
conce post 0(0) 0(0) 3(13.0) 15(65.2) 5(21.7) 4.09 596
pt
If a student does not remember what he or she has learned pre 0(0) 3(13.0)  10(43.5) 8(34.8) 2(86) 339 .839
5 all the time, I know how to make that student better remember .000™"
the next time post 0(0) 3(13.0) 8347 10(43.4)  2(8.6) 347 846
6 If a student is distracted during class, I know how to get pre  2(8.6)  8(348)  9(39.) 3(13.0) 143) 287 1.013 000"
the student into the class normally post 2(86) 5217  8(347)  7(304)  1(43) 3.00 1044
If a student has difficulty with an academic assignment, I pre  2(8.6)  8(34.7) 8(34.7) 5(21.7) 0(0) 270 926
7 can accurately determine what level of the assignment is 000
appropriate for that student post 0(0) 6(26.0)  8(34.7) 8(34.7) 143) 326 .864
3 If I work hard, I will be able to lead students who are most Pre 0(0) 2(8.6) 5(21.7) 12(52.2)  4(174) 3.78 850 000"
difficult to teach or are not interested in learning. post 0(0) 3(125)  521.7) 14(60.8) 143) 361 783
*¥k p< 001

Table 4. The result of frequency analysis and paired sample t-test on general teaching outcome expectancy pre/post test

frequency(%)
No Contents Test V ey Dis- Neutral Agree very  Averag SD p
disagree agree agree e

| The degree of student learning is basically related to the  Pre 2(8.6) 3(13.0) 3(13.0)  13(56.5)  2(8.6) 257 1121 553
student’s home environment post  1(4.3) 2(8.6) 28.6) 10435 8(347) 204 1107

) Students who are poorly disciplined at home will not Pre 4(174)  3(13.00  4(174) 11(47.8) 1(43) 2.91 1.240 039*
accept any instruction or order at school as well post 0(0) 4(17.4) 4(17.4) 9(39.1)  6(26.0) 229 1.053

3 The effect that teachers have on students is very limited  Pre 1(4.3) 13(56.5)  3(13.0) 5(21.7) 14.3) 3.52 947 001%*
compared to the students’ home environment post  3(13.0) 10(434) 3(13.0) 4(174) 3(13.0) 330 1294

4 Teacher’s enthusiasm for the student is related to the Pre 3(13.0) 8(34.8) 3(13.0) 6(26.1)  3(13.0) 3.09 1.311 000"
parent’s interest to children post  2(863)  7(304)  3(13.0)  7(304) 4(174) 291 1379
Because the students are highly influenced by the home  pre 6(26.1) 11(47.8) 4(17.4) 2(8.6) 0(0) 391 .900

5 environment, the actual impact of the teacher is 0007
insignificant post  7(30.4) 11(47.8) 4(174) 1(4.3) 0(0) 4.09 793
Considering all the factors that can affect the student’s  pre 6(26.1)  13(56.5) 2(8.6) 2(8.6) 0(0) 391 .949

6  performance, the impact of the teacher on it will not be .000™"
great post  6(26.1)  12(52.1) 4(17.4) 1(4.3) 0(0) 4.04 767

* <05, #*<01, *** p<.001
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Table 5. The result of paired sample t-test between general teaching efficacy pretest and posttest

rest average SD average standard error t df sig
) pre 3.36 .107

general teaching efficacy .18498 -.005 22 .996
post 3.36 .882
pre 3.39 818

personal efficacy .03186 -6.653 22 .000%**

post 3.60 787
pre 3.32 818

outcome expectancy 37345 .563 22 579
post 3.11 991

w0k < 001
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Table 6. The result of frequency analysis and paired sample t-test on science teaching personal efficacy pre/post test

frequency(%)
No Contents Test V ey Dis- Neutral Agree Very Average SD p
disagree  agree agree
) pre 0(0) 0(0) 1(4.3) 18(78.3)  4(17.4) 4.13 458 "
1 I want to constantly find out better ways to teach science .005
post 0(0) 0(0) 1(4.3) 11(47.8)  11(47.8) 443 .590
) I do not seem to be able to teach science classes well, Pre 2(8.6) 9(39.1) 9(39.1) 3(13.0) 0(0) 2.65 884 247
no matter how hard I try post  2(8.6) 12(52.1)  8(34.7) 1(4.3) 0(0) 230 703
3 I know the essential steps to effectively teach science  Pre 0(0) 7(30.4) 12(522)  4(174) 0(0) 3.13 694 000"
concepts post 0(0) 3(13.0) 10(43.4)  9(39.1) 1(4.3) 2.65 775
4 do not seem to be very competent in guiding and Pre 0(0) 4(174) 4(174) 12(522)  3(13.0) 239 941 000"
supervising scientific experiments. post  0(0) 7304)  6(26.0)  10(43.4) 0(0) 289 869
) ) ) ) pre 0(0) 3(13.0) 7(30.4) 12(52.2) 1(4.3) 2.52 .790 -
5 I often think that I teach science inefficiently. .001
post  2(8.6) 5(21.7) 6(26.0) 9(39.1) 1(4.3) 291 1.083
6 I think T understand enough scientific concepts to teach  Pre 1(4.3) 5(21.7) 9(39.1) 8(34.8) 0(0) 295 878 737
secondary school science effectively post  1(43)  5217)  6(26.0) 1043.4)  1(4.3) 28 1.029
7 I have difficulty explaining to students why they should pre  4(17.4)  12(52.2) 5(21.7) 2(8.6) 0(0) 3.78 -850 978
do science experiment activities post  3(13.0) 14(60.8)  5(21.7) 0(0) 1(4.3) 378 851
3 I am confident that students will respond appropriately — Pre 2(8.6) 3(13.0) 7(30.4) 9(39.1) 2(3.6) 2.73 1.096 002"
when asking questions about science post  0(0) 4174)  6(26.0)  10434)  3(13.0) 239 988
9 As a science teacher I am concerned that I have the Pre 0(0) 3(13.0) 6(26.1) 10(43.5) 4(17.4) 3.39 182 038"
ability to teach students post 2(8.6) 8348  7(304)  3(13.0)  3(13.0) 261 1117
I am reluctant to objectively evaluate my scientific  pre 1(4.3) 8(34.8) 5(21.7) 7(30.4) 2(8.6) 2.95 1.106
10 teaching abilities from outside experts (principals, 539
supervisors, etc.) post 4(17.4)  7(30.4) 1(4.3) 7(30.4) 4(17.4) 3.04 1.491
When students have difficulty understanding the concept pre  3(13.0)  3(13.0) 5(21.7) 12(52.2) 0(0) 313 1.0099 .
11 of science, I sometimes feel embarrassed how I can help .016
them understand better post  2(8.6) 7(30.4) 6(26.1) 8(34.8) 0(0) 2.82 1.028
12 I welcome and encourage students to ask questions when Pre 0(0) 1(4.3) 3(13.0) 9(39.1) 10(43.5) 421 -850 045
teaching science post 0(0) 1(4.3) 4(17.4) 8(34.8) 10(43.5) 422 902 '
13 I do not know what to do to get students interested in  Pr® 0(0) 6(26.1) 12(52.2) 4(174) 1(4.3) 3.00 797 097
science. post  2(8.6) 12(52.2)  6(26.0) 3(13.5) 0(0) 3.57 .843 '

* p<05, #*<01, *** p<.001
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Table 7. The result of frequency analysis and paired sample t-test on science teaching outcome expectancy pre/post test

frequency(%)
No Contents Test .Very Dis- Neutral Agree Very  Averag SD p
disagree  agree agree e

| It is because teachers have made special efforts that Pre 0(0) 2(3.6) 5(21.7) 10(43.5)  6(26.1)  3.87 919 714
students are actively engaged in science lessons post 0(0) 3(13.0) 4(17.4) 10(43.5)  6(26.1)  3.78 1.042 ’
The improvement in students’ scientific performance is  pre 0(0) 3(13.0) 7(30.4) 11(47.8)  2(8.6) 3.52 .845

2 due to the teacher finding and using more effective 011"
teaching methods post 0(0) 2(8.6) 5(21.7) 13(56.5)  3(13.0)  3.78 795

3 The reason why students receive very low scientific Pre 1(4.3) 6(26.1) 6(26.1) 7(304)  3(13.00 322 1.126 000"
grades is because they can not teach effectively post  3(13.0)  9(39.1) 8(34.8) 3(13.0) 0(0) 2.43 895 ’
Students’ inadequate and inappropriate scientific  pre 0(0) 14.3) 7(30.4) 10(43.5) 5217y 217 .834

4  knowledge can be overcome by the teacher’s good 426
teachin post 0(0) 0(0) 5(21.7) 15(65.2)  3(13.0)  2.09 .596

g

5 The low scientific achievement of some students can Pre 0(0) 5(21.7) 5(21.7) 12(52.2) 1(4.3) 3.39 891 411
not be atributed to teachers in general post  0(0)  3(13.0)  4(17.4) 12(522) 4(174) 369 973 ’
The reason why students with low interest and pre 0(0) 2(8.6) 3(13.0) 17(73.9)  1(4.3) 3.73 .688
achievement in science show improved in science class

6 . . . 714
is generally due to the special guidance and care of the post 0(0) 3(13.0) 521.7) 10435 5217) 378 951
teacher
Teachers increase their efforts to teach science but it pre 2(8.6) 11(47.8) 6(26.1) 4(17.4) 0(0) 3.47 .897

7 do not make any significant changes to some students 313
with low levels of scientific interest and achievement POSt — 1(4.3) 9(39.1) 6(26.1) 313.0)  4(174)  3.04 1223

3 Students’ interests and achievements in science are Pre 0(0) 4(17.4) 5(21.7) 12(52.2)  2(8.6) 247 897 575
generally responsible for teachers post  0(0) 3(13.0)  6(26.1)  13(56.5)  1(43) 252 790 ’

9 Students’ asctive participation in science class is directly ~Pre 0(0) 1(4.3) 3(13.0) 15(65.2)  4(17.4) 3.96 705 043"
related to teacher’s ability to teach science post 0(0) 1(4.3) 1(4.3) 15(652) 6(26.1)  4.13 694 ’
Parents’ reaction that children are interested and pre 0(0) 2(8.6) 5(21.7) 13(56.5)  3(13.0) 3.73 .810

10 interested in school science class is due to the teacher’s 328
appropriate science teaching post 0(0) 3(13.0) 2(8.6) 15(65.2) 3(13.0) 383 .834

T Even if the teacher effectively teaches, it does not affect pre  3(13.0)  10(43.5) 6(26.1) 4(17.4) 0(0) 3.52 947 203
students who are not interested in science classes at all post  2(8.6) 8(34.7) 521.7) 5121.7)  3(13.0) 3.04 1.223 ’

12 Even if a teacher has good ability to teach science, some Pre 1(4.3) 6(26.1) 6(26.1) 10(43.5) 0(0) 291 949 460
students do not get help to learn science post  2(86)  3(13.0)  5(21.7) 11(47.8)  286) 261 1117 ’

* <05, #*<01, *** p<.001
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Table 8. The result of paired sample t-test between science teaching efficacy pretest and posttest

test average SD average standard error t df sig
. ) pre 3.02 .148
science teaching efficacy .03314 -7.468 22 .000%**
post 3.08 127
) ) pre 2.86 .030
personal science teaching efficacy .09699 1.382 22 181
post 3.11 409
i i re 3.17 .066
science teaching outcome p 04666 1216 2 237
expectancy post 3.04 231

k< 001
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