* ** *k%k

19.6% 2

* % %
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1988

1996

1991 1994

1989

2000

2000



a M DN

Bitgood 1988
1994 1. attracting power
15%
25%
65% 1994 2. holding power
school groups
1994 3. teaching power
1994 4. motivationa power
5. accuracy of content
1993 1996 6. accuracy of grammar
1988
1998 1.
2 3.
Bitgood 1988
1
1994
Loomis 1987
2.
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Weiss, 1987 1994 Knudson, Cable &
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Medlin & Ham, 1992
Rubenstein, 1993
Wu, 1997
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pretest

posttest

10

1994

72

1997
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10-12



posttest design

1999

1999

one-group pretest-

objective-test

1991

1994

1998
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2000

Likert-Scale
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1988

30%

1996

500

384



1.
30
2.
21
30%
1.
2.
1.1459
Cronbach a 0.7529
0.68 0.73
Cronbach a
0.9102

I6)

14.4%
75.3%

789

19.6%

99.6%

757

89

38.8%



78.2%
57.5%
52.4%
3
74.3%
72.2%
53.3%
50.8%
35.3%
31.7%
75.6%
91.3%
2
(%)

1. 14.4 109
2. 8.9 67
3. 5.3 40
4, 19.6 148
5. 2.1 16
6. 11.0 83
7. 38.8 294
Total 100.0 757
1 75.3 570
2. 5.9 45
3. 18.8 142
Total 100.0 757
1. 51.2 388
2. 48.8 369
Total 100.0 757
1 48.1 369
2. 29.4 220
3. 22,5 168
Total 100.0 757
1. 99.6 746
2. 0.4 3
Total 100.0 749
1. 21.7 163
2. 78.3 586
Total 100.0 749
1. 57.5 424
2. 29.0 214
3. 13.5 100
Total 100.0 738
1 6.1 46
2. 415 308
3. 52.4 389
Total 100.0 743

(%) (N)
2. 35.3 267
1 317 240
8. 18.2 138
6. 14.0 106
4. 10.6 80
3. 9.5 72
7. 9.5 72
5. 9.5 72
9. 2.5 19
1 72.2 540
2. 27.8 208
Total 100.0 748
1 27.4 205
2. 19.3 144
3. 53.3 398
Total 100.0 747
1 30.6 226
2. 26.8 198
3. 16.9 125
4. 6.9 51
5. 4.6 34
6. 2.7 20
7. 15 11
8. 1.6 12
9. 14 10
10. 2.6 19
11 4.4 32
Total 100.0 757
1 20.8 154
2. 54.8 405
3. 22.6 167
4. 0.9 7
5. 0.8 6
Total 100.0 739
1 91.3 680
2. 8.7 65
Total 100.0 745
1 45.7 339
2. 10.1 75
3. 20.8 154
4. 10.9 81
5. 2.7 20
6. 3.2 24
7. 11 8
8. 0.5 4
9. 0.4 3
10. 2.2 16
11 0.8 6
12. 13 11
Total 100.0 741
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; 3.70 424 152 1.59 0.54 0.267 8‘8%

: 7.53 8.34 2.39 2.72 0.81 0.259 :
3. 6.72 7.15 231 234 0.43 0.498 0.000
4. 5.66 5.70 2.26 2.30 0.04 0.218 0.000
5, 5.07 7.61 1.65 0.98 2.54 0.176 0.000
6. 552 6.51 231 2.46 0.99 0.370 0.000
7 7.15 8.26 2.29 1.98 1.10 0.330 0.000
8 5.00 5.85 2.46 2.61 0.85 0.304 0.000
o. 459 5.60 2.10 2.37 1.01 0.184 0,002
10 5.19 6.57 255 2.76 1.38 0.355 0.000

56.20 67.20 10.68 10.46 11.00 0.509 0.000
1 p 0.05 p 0.01 p 0.001
2 3 7 6 4 5
2 100
t
4
56.2 t
One-Way ANOVA LSD
67.2
1
5 6
p < 0.001
19.6%
5
t 4
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F
9.70 12.46 12.89 9.35 19.492 0.000
1 p 005 p 001 p 0.001
2 3 7 6 4 5
2 100
6
= ANOVA LSD
13.53 11.71 10.03 8.700 0.000 1 2
1 p 005 p 001 p 0001
2 3 7 6 4 5
2 100
3 LD 1 2 3
1.
t 2.
One-Way ANOVA LSD
7
8 9 10



= ANOVA LSD
1 0.44 0.53 0.23 2.494 0.059
2. 0.74 1.09 0.46 1.179 0.317
3. 0.37 0.70 0.53 0.587 0.623
4, 0.55 0.44 0.32 0.225 0.230
5. 249 2.39 233 0.448 0.694
6. 1.03 123 138 1141 0.331
7. 117 221 1.85 8.042 0.000 2 1
8. 0.79 1.02 1.40 3.277 0.020 31
9. 1.06 1.40 114 0.316 0.814
10. 127 1.65 152 0.645 0.586
1 p 005 p 001 p 0.001
2 3 7 6 4 5
2 100
3 LD 1 2 3
8
= t
1 0.09 0.65 1.80 181 10.666 0.000
2. 041 0.89 315 287 2.235 0.004
3. 031 0.53 2.62 217 9.642 0.093
4. 0.16 0.23 3.78 3.66 4.237 0.089
5 2.28 257 1.69 191 7.820 0.003
6. 1.03 129 279 252 8.193 0.077
7. 1.67 1.30 267 257 0.228 0.011
8. 1.00 0.93 3.05 3.26 7.940 0.698
9. 1.06 122 3.01 290 3.621 0.309
10. 0.72 197 3.05 284 14.035 0.000
1 p 005 p 001 p 0.001
2 3 7 6 4 5
2 100

9



ANOVA

F LSD
1. 0.63 0.50 0.50 9.475 0.000 1 3
2. 0.62 0.91 0.61 0.918 0.400
3. 1.04 0.46 0.21 9.920 0.000 1 2
4, 0.40 0.31 0.29 0.781 0.320
5. 2.79 244 2.15 7.397 0.001 1 2
6. 152 151 0.88 7.848 0.000 1 2
7. 1.75 1.24 1.35 2.484 0.084
8. 1.44 0.86 0.82 3.387 0.034 1 2
9. 1.99 155 0.64 21.691 0.000 1 3
10. 1.86 1.40 1.15 4.622 0.010 1 3
1 p 005 p 001 p 0001
2 3 7 6 4 5
2 100
3 LD 1 2 3
10
ANOVA
LSD
1. 0.19 0.45 0.45 3.641 0.027 2 1
2. 1.03 1.04 0.35 7480 0.001 2 3
3. 0.19 0.14 0.68 7.185 0.001 3 2
4, 0.05 0.11 0.21 1.635 0.065
5. 2.58 2.28 2.60 4466 0.012 3 2
6. 0.58 1.24 1.08 1.812 0.164
7. 1.16 1.48 1.34 0.673 0.510
8. 2.35 1.13 0.63 10.345 0.000 1 2
9. 0.32 1.33 0.96 4,395 0.013 2 1
10. 0.61 1.32 142 2034 0.131
1 p 005 p 001 p 0001
2 3 7 6 4 5
2 100
3 LD 1 2 3
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t
One-Way ANOVA

13

LSD

12



1 3.72 3.99 6.178 0.189
2 4.72 5.04 5.694 0.053
3 411 4.76 11.095 0.000
4, 463 4.98 7.722 0.054
5. 559 541 0.195 0.247
6. 462 4.69 0.547 0.735
7. 4.69 4.65 0.270 0.872
8. 4.66 5.20 1.250 0.067
0. 450 5.10 4.796 0.001
10. 4,05 4.36 0.989 0.137
1 p 005 p 001 p 0001
2 7 1
c ANOVA |
1 388 378 374 0.215 0.205
2 497 471 468 1.366 0.430
3 440 453 427 0.361 0.599
4, 475 49 472 0.265 0.447
5. 544 562 563 0.736 0.671
6. 450 484 482 1.298 0.260
7. 463 456 477 2.793 0.871
8. 470 584 487 0.277 0.023 2 1
0. 466 513 473 1.164 0.477
10. 410 467 413 1.410 0.311
1 p 005 p 001 p 0.001
2 7 1
3 LSD 1 3
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13

F ANOVA LSD
1. 3.28 357 443 10.466 0.000 3 231
2. 403 4,95 5.04 8.660 0.000 3121
3. 3.72 4.34 4.69 6.057 0.003 3121
4, 4,22 4.82 491 3.177 0.043 3121
5. 5.27 5.55 557 0.949 0.388
6. 4.38 454 4.86 1.692 0.185
7. 4.45 494 494 0.749 0.044 31
8. 4,32 457 493 2.495 0.473
9. 4.36 4.67 4.96 2.481 0.035 31
10. 355 4.04 458 6.495 0.000 3 231
1 p 005 p 001 p 0001
2 1 7 1 7
3 LD 1 2 3
t
One-Way ANOVA LSD
3.
14 15
16
1.
t
2. One-Way ANOVA LSD



15

16
1.
14
t
F
1. 476 4.89 1.817 0.308
2. 491 5.07 1.094 0.181
3. 5.29 555 0.729 0.039
4. 5.23 5.54 2.792 0.015
5. 5.37 5.46 0.276 0.445
6. 512 5.29 1.350 0.192
7. 5.14 544 2.258 0.035
1 0.05 p 001 p 0001
2 1 7 1 7
15
E ANOVA LD
1 461 494 474 2.009 0.135
2 472 513 486 3.820 0.023 2 3
3 5.08 5.55 5.31 3.972 0.020 2 3
4. 5.03 5.48 531 2.965 0.049 2 1
5. 4.98 5.58 534 5.711 0.004 2 1
6. 491 533 511 2.945 0.054
7. 478 5.40 5.27 4.632 0.010 3 1
1 476 4.95 484 0.607 0.545
2. 488 556 5.33 6.651 0.001 31
3 4.96 5.40 5.27 0.945 0.389
4. 5.24 5.80 5.58 5.442 0.005 2 1
5. 5.19 5.47 5.49 1.380 0.253
6. 497 554 5.30 4.955 0.007 2 1
1 0.05 p 001 p 0001
2 1 7 1 7
3 LD 2 3



16

F ANOVA LD
1 4.86 4.83 442 2.235 0.108
2. 5.00 497 4.82 0.365 0.694
3. 5.40 547 5.02 2.080 0.284
4, 5.36 543 5.02 1.614 0.351
5. 554 5.35 4.96 4,084 0.006 13
6. 5.27 5.16 4.82 2.148 0.118
7. 533 5.28 498 1.097 0.335
1. 4.98 482 4.71 1.125 0.325
2. 547 5.38 498 2.510 0.046 13
3. 5.24 547 493 1.035 0.356
4, 5.74 5.60 5.29 2.588 0.028 1 3
5. 5.56 5.40 5.04 3.136 0.044 1 3
6. 5.49 5.30 5.07 2.338 0.098
1 p 005 p 001 p 0001
2 7 1 7
3 LD 1
2.
17
Stepwise Regression
Method
18
Pearson t
6.268 4.514 16.696
F 19



1.543 0.378
R2 0.211 R2 Y, =26.024 + 0.378 X,
+ 1.543X,
17 Pearson
0.082 0.175 0.295
1 p 001 p 0001
18 Pearson
0.295
0.395 0.011
1 p 001 p 0001
19
t
26.024 6.268 0.000
0.378 4.514 0.000
1.543 16.696 0.000
R 0.462 R 0213 R° 0211
F 108.752 P 0.000
1 p 001 p 0001



p<0.001
1997

20%
Wu 1997

12
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1996

1996

Washburne & Wagar 1972

2000

1996

2000

summative
placement 1997
Screven,
1976; Munley, 1987
NSC

89-2411-H-324-005-SSS

1999
1997

1999
256 4147

2000 Larry Beck and Ted
Cable 21



15
1998
1996
1988
2 2 2534
1994
1-5
1998 -
2 5 2533
2000
144 105129
2000
14 2 115-126
1997
1994
6-12
1991
14
1996
103 67-84

2000

1994

1991

1996

1988

1993
7 3

2000

2000

1994

(1989)

1991

1
1989

1(2) 103-122
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A Study on the Effectiveness of Interpretation at the Life
Science Hall, National Museum of Natural Science

Homer C. Wu* Tzung-Cheng Huan** Shu-Hui Tsai***

Abstract

The purpose of this study was to evauate the effectiveness of the interpretive exhibit facilities
toward junior high school students at Life Science Hall, National Museum of Natural Science. The
results showed: 1.there was a significant difference between the sum of al exhibit unit’s pretest
scores and the sum of al exhibit unit’s posttest scores (Knowledge Gained), which has been
increased by 19.6%; 2. The sum of each exhibit unit’s posttest scores was significantly higher than
the sum of each exhibit unit’s pretest scores, 3. Junior high school students’ Gender and Subject
Interested have an association with the Knowledge Gained; 4. Grade, Gender, Subject Interested and
the Frequency of Natural Science Activities or Workshop Attended were associated with the
difference between the sum of each exhibit unit’s posttest scores and the sum of each exhibit unit’s
pretest scores; 5. Gender, Grade, Residency, and Subject Interested were associated with the exhibit
facilities; 6. The preference of exhibit facilities were positively correlated with Knowldege Gained.

Keywords: evaluation, interpretation, effectiveness, exhibit, National Museum of Natural Science
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