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Cognitive Structure of the Students toward the
Concept on Environmental Change

Toshiyuki YASUZUKA

Abstract

In the previous study at a nursing school, three factors were found on the environmental
pollution concepts. But the generality of the results remained unsolved. In the meantime, many
events which induced extensive environmental change came out one after another in 1986.
Therefore, this study attempted to verify the generality of the factors in 1987. Six concepts
related to environmental change were rated by 60 students of the department of commercial

science on 18 7-point semantic differential scales.

Factor analysis was administered to the correla-

tion matrix of the 18 pairs of scales at each concept. Extracted factors were named as follows :

Stability, evaluation, precognition and seriousness.

Furthermore, “Atomic power plant”

contained an affirmative image as compared with “Minamata disease”. The images of “Volcano”

and “Earthquake” were identical.

“Tokyo” and “Motorcycle” had its original image. Lastly, it

was emphasized that we needed the further research of the composite concept.
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Table 1
Factor loadings of “Atomic power plant”
rating scale FI FII FIII
stable-unstable 0.829 0.100 —0.146
controllable-uncontrollable 0.720 0.199 —0.176
tolerable-intolerable 0.629 0.300 0.029
orderly-disorderly 0.623 0.214 —0.157
light-dark 0.550 0.131 —0.005
serious-slight —0.492 0.297 —0.139
dangerous-safe —0.467 0.174 —0.048
rich-poor 0.301 0.658 —0.082
strong-weak 0.507 0.528 —0.058
new-old —0.186 0.437 0.288
dirty-clean —0.307 —0.409 —0.132
small-big 0.028 —0.405 0.008
wide-local 0.062 0.254 0.077
complicated-simple —0.079 0.376 0.635
predictable-unpredictable 0.228 0.166 —0.563
short-term-long-term —0.042 —0.131 —0.563
quiet-noisy 0.178 0.328 0.399
natural-artificial 0.021 0.038 —0.391
eigenvalue 3.325 1.916 1.565
per cent of total variance 18.47% 10.64% 8.69%
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Table 2
Factor loadings of “Volcano”

rating scale FI FII FIII
serious-slight 0.738 0.225 —0.208
dangerous-safe 0.692 —0.070 —0.438
stable-unstable —0.629 —0.181 —0.082
orderly-disorderly —0.577 —0.112 0.105
tolerable-intolerable —0.528 0.076 —0.178
small-big —0.456 —0.260 —0.108
wide-local —0.293 —0.084 0.049
quiet-noisy —0.290 —0.183 —0.211
predictable-unpredictable —0.039 —0.583 —0.052
natural-artificial 0.221 0.582 0.032
controllable-uncontrollable —0.508 —0.563 0.143
strong-weak 0.136 0.402 0.135
complicated-simple 0.076 0.300 —0.283
light-dark —0.021 0.012 0.646
dirty-clean 0.129 —0.156 —0.494
rich-poor —0.119 0.138 0.492
short-term-long-term —0.158 0.252 —0.316
new-old 0.132 —0.064 0.204
eigenvalue 2.814 1.573 1.512
per cent of total variance 15.63% 8.74% 8.40%
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Table 3
Factor loadings of “Tokyo”

rating scale FlI FII FIII FI1V
controllable-uncontrollable 0.807 —0.069 0.027 —0.144
predictable-unpredictable 0.737 —0.164 —0.017 0.061
stable-unstable 0.640 0.114 0.119 0.057
orderly-disorderly 0.584 0.427 —0.026 —0.140
strong-weak 0.546 0.185 0.195 0.285
short-term-long-term —0.491 —0.058 —0.044 0.114
light-dark —0.194 0.724 0.176 —0.021
tolerable-intolerable 0.223 0.678 —0.097 0.065
dirty-clean —0.310 —0.364 —0.206 0.289
small-big —0.263 —0.052 —0.663 —0.136
new-old —0.043 0.255 0.621 0.240
dangerous-safe —0.367 —0.192 0.582 —0.129
wide-local 0.222 0.029 0.330 0.040
complicated-simple 0.021 0.140 0.123 0.622
quiet-noisy 0.273 0.112 —0.028 —0.565
natural-artificial —0.035 0.048 —0.115 —0.484
rich-poor (322 0.288 0.326 0.406
serious-slight 0.024 —0.329 —0.206 0.395
eigenvalue 3.104 1.711 1.590 1.585
per cent of total variance 17.24% 9.51% 8.83% 8.81%
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Table 4
Factor loadings of “Minamata disease”

rating scale FI FII F 111 FIV
serious-slight —0.850 —0.084 —0.123 —0.031
tolerable-intolerable 0.826 0.237 0.226 0.066
dangerous-safe —0.807 —0.127 —0.050 —0.213
natural-artificial 0.355 0.219 —0.156 0.131
quiet-noisy 0.279 0.117 0.216 0.268
light-dark 0.254 0.704 —0.062 0.030
orderly-disorderly 0.128 0.693 0.029 —0.035
dirty-clean —0.026 —0.654 —0.336 —0.260
complicated-simple —0.269 —0.432 —0.083 —0.209
controllable-uncontrollable —0.006 0.152 0.828 —0.049
predictable-unpredictable 0.039 —0.247 0.683 0.032
rich-poor 0.081 0.307 0.461 0.285
strong-weak 0.191 0.119 0.392 0.127
stable-unstable 0.327 0.263 0.262 0.682
small-big 0.079 0.395 0.039 0.567
wide-local 0.068 0.001 —0.020 0.495
short-term-long-term 0.147 —0.066 0.027 0.469
new-old —0.024 0.055 0.045 0.307
eigenvalue 2.597 2.155 1.856 1.699
per cent of total variance 14.43% 11.97% 10.31% 9.44%
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Table 5
Factor loadings of “Earthquake”

rating scale Fl FII F III
small-big —0.766 0.070 —0.178
serious-slight 0.757 =0.255 —0.056
dangerous-safe 0.713 —0.085 0.091
stable-unstable —0.637 0.231 —0.053
controllable-uncontrollable —0.605 0.190 0.069
natural-artificial 0.545 0.138 0.185
orderly-disorderly —0.467 0.195 —0.202
complicated-simple 0.408 —0.104 —0.162
strong-weak 0.349 0.070 —0.094
rich-poor 0.021 0.782 0.255
dirty-clean 0.012 —0.758 0.104
quiet-noisy —0.280 0.720 —0.095
light-dark —0.191 0.651 —0.297
tolerable-intolerable —0.267 0.380 0.218
new-old 0.001 —0.013 0.597
short-term-long-term 0.194 0.037 0.566
wide-local 0.035 0.302 —0.478
predictable-unpredictable —0.275 0.131 0.298
eigenvalue 3.544 2.621 1.376
per cent of total variance 19.69% 14.56% 7.64%
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Table 6
Factor loadings of “Motorcycle”
rating scale F1 FlI FIII
rich-poor 0.789 —0.203 0.068
strong-weak 0.749 —0.193 0.159
light-dark 0.682 —0.279 0.181
small-big —0.648 0.081 —0.151
orderly-disorderly 0.629 —0.450 0.090
predictable-unpredictable 0.590 —0.410 —0.204
new-old 0.558 —0.049 0.484
short-term-long-term —0.421 0.232 —0.163
natural-artificial —0.229 —0.189 0.186
quiet-noisy 0.157 —0.823 0.088
dangerous-safe —0.129 0.769 —0.105
stable-unstable 0.381 —0.563 0.246
tolerable-intolerable 0.371 —0.501 —0.109
controllable-uncontrollable 0.387 —0.389 —0.137
wide-local 0.120 —0.085 0.656
dirty-clean —0.427 0.273 —0.544
serious-slight —0.096 0.198 0.416
complicated-simple 0.230 —0.148 0.307
eigenvalue 4.084 2.758 1.533
per cent of total variance 22.69% 15.32% 8.52%
Table 7
Factors of the six concepts
FI FlI F 11 FIV
Atomic power plant stability evaluation precogniton —
Volcano seriousness precogniton evaluation —
Tokyo stability evaluation comparison prosperity
Minamata disease seriousness evaluation precogniton stability
Earthquake general cognition evaluation time —
Motorcycle general cognition peculiarity seriousness —
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Table 8
Means, SDs and ¢-values of the two concepts
Atomic power plant Minamata disease
rating scale t-value t-test
Mean SD Mean SD
light-dark 4.467 1.477 6.750 0.566 —11.087 *a
orderly-disorderly 3.667 1.804 6.317 1.025 —9.810 *as
strong-weak 2.767 1.627 5.000 2.153 —6.356 xrs
natural-artificial 6.200 1.547 6.450 1.396 —0.922
small-big 6.283 1.212 6.083 1.308 0.862
stable-unstable 4.250 2.095 5.817 1.271 —4.912 *ax
controllable-uncontrollable 3.817 1.910 4.833 2.099 —2.750 *x
dirty-clean 4.383 1.403 1.567 0.844 13.211 xx
wide-local 4.300 2.060 5.617 1.723 —3.767 *ax
complicated-simple 2.067 1.209 2.100 1.221 —0.148
serious-slight 2.100 1.106 1.300 0.666 4.760 X
predictable-unpredictable 4.267 1.825 4.217 2.082 0.139
new-old 2.083 1.295 5.133 1.565 —11.)533 *xx
tolerable-intolerable 3.917 1.676 6.367 0.983 —9.685 xrx
dangerous-safe 2.167 1.319 1.467 0.921 3.342 *x
short-term-long-term 5.233 1.667 5.817 1.576 —1.955
quiet-noisy 3.383 1.392 4.550 1.586 —4.248 *rx
rich-poor 2.900 1.567 5.683 1.360 —10.303 *ru
Two-tailed /-tests. * p<.05 ** p<.01 *** p<.001
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Fig. 1. Profiles of “Atomic power plant” and “Minamata disease”
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Table 9
Means, SDs and ¢-values of the two concepts
Volcano Earthquake
rating scale t-value t-test
Mean SD Mean SD
light-dark 4.150 1.990 5.900 1.075 —5.943 xx
orderly-disorderly 6.133 0.939 6.583 0.640 —3.042 *x
strong-weak 1.750 1.220 2.333 1.767 —2.086 *
natural-artificial 1.150 0.441 1.150 0.401 0.000
small-big 6.417 1.069 6.333 1.121 0.417
stable-unstable 6.333 0.869 6.500 0.847 —1.057
controllable-uncontrollable 6.600 0.712 6.667 0.850 —0.464
dirty-clean 3.950 1.668 3.050 1.384 3.190 i
wide-local 4.967 2.057 4.100 2.399 2.107 *
complicated-simple 2.867 1.802 2.553 1.793 1.009
serious-slight 2.033 1.048 1.817 1.088 1.098
predictable-unpredictable 5.583 1.828 5.433 1.944 0.432
new-old 4.717 2.009 4.383 1.694 0.976
tolerable-intolerable 5.100 1.660 5.283 1.495 —0.629
dangerous-safe 1.550 0.865 1.717 1.185 —0.874
short-term-long-term 4.467 1.945 3.017 1.884 4.113 *x
quiet-noisy 5.583 1.605 5.683 1.284 —0.374
rich-poor 4.100 1.300 4.917 1.382 —3.308 b
Two-tailed ¢-tests. * p<.05 ** p<.01 *** p<.001
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