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ABSTRACT. The purpose of this study was to find out high school students' perception on psychological
learning environment generated by science teachers and their attitude change related to science. The subjects
consisted of 539 freshmen in a boys' high school pre-applied of common school group in S city. This study was
conducted with students' perception survey and classification of teachers' features according to it. The survey
about science-related attitude was also made in early 1st semester and 2nd semester, and the students showing
the great attitude change related to science were interviewed. The results of this study revealed that statistically,
students had a more positive perception on female teachers than on male ones and that according to their teachers,
there were clear different in the psychological learning environment perceived by students. As for the relation
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of teachers' features and students' attitude change, it showed the negative effect only when the teacher was in

charge of only one class, but in most of the cases, there was no meaningful correlation. The semi-structured

interview with students with great attitude change related to science indicated that the main cause of the change

was the achievement they made in class. The interview showed that the change related to science happened

under the indirect influence of teachers rather than direct influence. Furthermore, students wanted science

teachers to meet the science class possessing various instruction behaviors and support behaviors. Therefore,

science teachers playing an important role in students' choice of career should make efforts to realize the

learner-centered curriculum and change students' science-related attitude into a positive direction.

Keywords: Psychological learning environment, Attitude change related to science
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Table 1. Number of samples.

Test No. of No. of No. of
s distribution response (%) analyzation
Pre SRAT" 577 542 (93.9) 539
Post SRAT" 573 540 (94.2) 539
PLEIS" 573 540 (94.2) 980

“SRAT: Science-related attitude test. "PLEIS: Psychological
learning environment instrument by science teacher.

Table 2. Physical items of science teachers.
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Table 3. Science teacher in charge by class.
Class 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Science ' A A A A A A D D D D D F G G G G
Science I’ A A A B B C C C E E E E E E E E I

Science I: Physics and Earth science. ®Science I1: Chemistry and Biology.
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Table 4. PLEIS's scores by science teacher's gender (N =
980)
Gender Mm* SD t p

Male 3.25 0.46
Female 3.35 0.39
Total 3.29 0.44

“Pertect 5.00. p < 0.05.

3.70 0.000"
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Fig. 1. PLEIS test's category scores by science teacher's
gender. (TC: teacher characteristics, IB: instruction beha-
vior, SB: support behavior)

=sbit 1shd sty o) A2 sher
) st aiake] 4, wed A, £ %
Zyzke] Al el gk W st
37 59 Y st wAbE 7 374
gt 2 #}5= Table 59} 7).

Table 50 A 3} 8F A} 2] A of b2 Al 2] A &
%37 A FEE HEH5E ARy, 1 s
AL T Fhekaiale] Q1A (PER), #ehabe]
Bl =(ATT), A1 2 3 ZH(PUR), &5 %= (SPD),
2} 5 4% (USE), & A= w2l (EXP), 18] 2
A7) 37} S B(TAS) Al - Fool] BF FA A o
2oL s Y= oil/]_E]Jd.E]_ 32} 3}8F
WA G4 #18) 3 B(PRO)F A3 A 21 9) A%
(TEA) A -2 gad-d 57t A - oz o
AL, S ETte] et Ay} wASd ) A4
ol A ekl gl Wo] Esr}i=utSoglglowm

2, q)9] A8 HolA] A Bkl o4

o

A

o ot
[n 2ol
o

k|
>~
>
i
o Ao

3l

=

o[N o ofrt X
4>
et

O

N
f|

Table 5. PLEIS test's subcategory scores by science teacher's gender (N =980)
Cat Subcat M'(SD) t
atego ubcatego!
o gony Male teacher Female teacher P

PER 3.46 (0.67) 3.43 (0.63) 0.85 0.398

TC ATT 3.13(0.90) 3.12(0.74) 0.34 0.731
PUR 3.33(0.69) 3.42 (0.66) 2.15 0.030"
SPD 3.21(0.62) 3.15 (0.65) 1.50 0.137

1B USE 3.36 (0.75) 3.84 (0.76) 9.76 0.000°
EXP 3.38 (0.74) 3.41(0.65) 0.50 0.612
PRO 2.98 (0.63) 3.08 (0.54) 2.70 0.007°

SB TEA 2.95(0.73) 3.28 (0.59) 7.66 0.000"
TAS 3.40 (0.69) 3.41 (0.66) 0.15 0.884

*Perfect 5.00. *p <0.05, TC: teacher characteristics, IB: instruction behavior, SB: support behavior, PER: personality, ATT:
attitude toward teacher, PUR: punishment and praise, SPD: speed of learning, USE: use of learning material, EXP: explain
form, PRO: progress method of instruction, TEA: teacher behavior in laboratory, TAS: task evaluation in laboratory.
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Table 6. PLEIS test's subcategory scores by science teacher.
M (SD)
Subcategory F
A B C D E F G H I
PER 3.34 3.14 3.85 3.55 334 3.76 3.53 3.29 3.45 9.99"
(0.65) (0.61) (0.63) (0.64) (0.60) (0.62) (0.67) (0.58) (0.73) )
ATT 2.85 2.46 3.22 3.71 2.95 3.46 3.38 2.58 3.54 28.80°
(0.90) (0.67) (0.76) (0.70) (0.69) (0.59) (0.75) (0.75) (0.72) )
PUR 3.27 3.17 3.79 3.09 3.26 3.87 3.65 342 3.82 18.67
(0.64) (0.61) (0.58) (0.70) (0.58) (0.62) (0.71) (0.62) (0.65) )
SPD 3.30 3.01 3.26 323 3.04 3.50 3.28 2.92 3.07 558"
(0.64) (0.59) (0.60) (0.56) (0.67) (0.59) (0.58) (0.68) (0.67) )
USE 351 2.97 3.77 3.14 421 3.54 3.14 3.68 2.84 60.07"
(0.71)  (0.65) (0.67) (0.66) (0.53) (0.50) (0.68) (0.80) (0.82) )
EXP 3.26 2.94 3.40 3.71 333 3.46 3.56 3.19 3.46 10.55°
(0.78)  (0.70)  (0.63) (0.65) (0.64) (0.55) (0.65) (0.65) (0.78) '
PRO 3.05 2.66 3.00 3.01 3.09 3.15 3.06 2.94 3.07 376"
(0.69) (0.58) (0.55) (0.53) (0.56) (0.45) (0.54) (0.79) (0.77) )
TEA 2.81 2.70 3.04 3.08 3.21 3.22 3.44 3.09 3.38 13.46°
(0.73)  (0.72) (0.62) (0.74) (0.60) (0.57) (0.56) (0.69) (0.73) )
TAS 332 2.84 3.72 3.60 347 3.34 331 324 3.24 1217
(0.65) (0.60) (0.60) (0.63) (0.66) (0.59) (0.68) (0.74) (0.78) '

“Perfect 5.00, p < 0.001.
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Table 7. Positive, negative and inadequate-classified items
of ATT, PUR, USE and TEA subcategories on science
teacher.

Characteristic subcategory

Teacher
ATT PUR USE TEA

A - - - N
B N - - N
C - R

D P - -

E - - P -
F P P - -
G - P - P
H N - - -
| P P N P

N: Negative, P: Positive, -: Not classified.
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Table 8. Science-related attitude test scores (N=539)
Cat M*(SD)
€ t

areeory Pre SRAT Post SRAT P
Attitudes toward science 3.36 (0.58) 3.46 (0.50) 4.99 0.000°
Attitudes about science subject 2.75(0.78) 2.77 (0.67) 0.96 0.339
Scientific Attitudes 3.41(0.49) 3.46 (0.42) 2.70 0.007°

Total 3.17 (0.52) 3.23 (0.44) 3.80 0.000°

“Perfect 5.00. p < 0.05.
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Table 9. SRAT scores on combination-teacher (N=539)
i, M (SD)
ategory AA AB AC DC DE FE GE HI P
Attitudes toward 002 006 -006 013 012 005 018 001 . o
science 051) (045) (0.36) (0.49) (047) (031) (044) (0.53) V- :
Aftitudes about science 004 0.19 000 002 005 -001 001 033 . o
subject 061) (0.56) (0.59) (0.67) (0.53) (036) (047) (0.60) = :
o 007 005 002 000 -002 00l 012 002
Scientific Attitudes 39y (0'33) (0.38) (0.40) (0.36) (031) (040) (0.39) 41 0200
008 010 -002 005 005 -002 010 -0.10
Total 036) (032) (0.27) (0.39) (034) (0.18) (031) (0.39) \89 0.069

*Mean of difference subtracted pre SRAT scores from post SRAT scores. *p <0.05.
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Student Teacher Pre SRAT Post SRAT P.LEIS P.LEIS Achivement Eleptwe
(Science I) (Science II) curriculum
Sang-Min A-A 1.88 2.81 3.18 3.18 Ga Humanity
Jung-Soo A-A 4.04 3.56 3.07 3.07 U Natural science
Si-Youn A-B 2.48 3.74 3.56 2.87 U Natural science
Dae-Hyun A-B 3.96 3.04 3.53 2.78 Yang Humanity
Sang-Hyun D-C 2.07 3.37 2.73 2.89 Mi Humanity
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Se-Hyun D-E 393 2.85 3.36 3.02 Mi Humanity
Kyeong-Nok  G-E 2.04 3.41 3.16 3.09 Mi Humanity
Bong-Ki G-E 3.11 2.44 3.00 342 Ga Humanity
Seong-Hwan H-1 2.89 1.59 3.36 3.04 Ga Humanity
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