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4 , 91, p.121

6 6

4 4

4 5

4 , 91, p.121

50 10 5 2 1 0.5 0.2 0.1 0.05

154



5

3 7

1

421

407 15 462 453

623 12 611

Cronbach

MANOVA SEM MANOVA

SEM

81 multi-sample analysis

92 multi-group structural equation

modeling

SEM

unconstrained 2=1090.61 df=249 2/

df=4.38 2=1123.77 df=269 20 2 33

p= .032

16 2 106 p= .00

5

5

M SD M SD M SD

N=407 187.58 37.62 57.72 12.31 28.42 5.97

N=453 190.12 39.56 57.64 13.47 26.82 6.59

N=611 185.26 32.09 59.46 10.82 27.32 5.89

155



Wilks’ = .948 .001

F

92

6

6

SS df MS F P Scheffé

6167.571 2 3083.79 2.37 .094

1136.91 2 568.46 3.84 .021

571.73 2 285.866 7.59* .001 >

1910087.05 1468 1301.15

214849.61 1468 146.36

55256.80 1468 37.64

*p .01

.05

.05

.05/3= .0167 6
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Levels
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The purpose of this study was to investigate the differences of students’ perceptions of their science learning

environments, motivation toward science learning, attitudes toward science, also to examine the path

coefficients of aforementioned variables among primary, junior-high and senior-high school students. A

stratified random sampling method, cluster-sampling unit, was adopted to select the required student samples

which included 421 students from 14 primary schools, 462 students from 15 junior-high schools, and 623

students from 16 high schools in Kaohsiung, Taiwan. The structural equation modeling was applied to

estimate path coefficients of latent variables. The results of this study showed that the primary school students

exhibited more positive attitudes toward science learning than senior-high school students. Among primary,

junior-high and senior-high schools, the total effects of learning environment on achievement were .34, .35

and .40 which included direct effects and indirect effects. The total effects of motivation on achievement were

.42, .49 and .34. Primary and junior-high school students’ attitudes toward science on achievement had direct

impact whose path coefficients were .22 and .35. Derived from the results, suggestions for science teachers

were discussed.
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