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1958 National Defense Education 

Act

the security of the Nation requires the fullest development of the mental resources and 

technical skills of its young men and women. The present emergency demands that additional 

and more adequate educational opportunities be made available. The defense of this Nation 

depends upon the mastery of modern techniques developed from complex scientific principles. 

It depends as well upon the discovery and development of new principles, new techniques, and 

new knowledge.

Flattau,2006,p.I-1
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-.49 -3.77 -.87 -3.32 
-.43 -3.32 -.87 -3.33 
-.52 -3.98 -.83 -3.17 
-.48 -3.66 -.79 -3.02 
-.86 -6.55 -.15 -.58 
-.76 -5.77 -.41 -1.56 
-.72 -5.48 -.40 -1.54 
-.91 -6.96 -.02 -.06 
-.65 -4.96 -.61 -2.32 

 

(maximum 
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likelihood method, ML)  

2.  

Bogazzi Yi(1988)

(1) (2)

(t>1.96) (3)

.50 (4)  

3

t 8.14~46.85 .001 .01~.0.3

.88~.98

.50  

 

3  

-  

1.00   
1.00 .03 36.16*** 
.99 .03 34.60*** 

1.03 .03 38.97*** 
.98 .03 34.10*** 

1.00   
1.07 .02 46.85*** 
1.03 .02 44.77*** 
.96 .03 35.37*** 
.95 .03 28.83*** 

e1   .18 .02 10.83*** 
e2   .17 .02 10.56*** 
e3   .19 .02 11.02*** 
e4   .12 .01 9.29*** 
e5   .20 .02 11.16*** 
e6   .14 .01 11.07*** 
e7   .07 .01 8.14*** 
e8   .08 .01 9.25*** 
e9   .19 .02 11.79*** 
e10   .34 .03 12.43*** 

***p<.001. 
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1  - ( ) 

 

3.  

χ2 (CMIN) 80.751(p=.000) GFI .956(.90

)  AGFI .929(.90 ) RMR .026( .05 ) RMSEA .063(<.08

) NFI .986(.90 ) RFI .981(.90 ) IFI

.992(.90 ) TLI-NNFI .989(.90 ) CFI .992(.90 )

PGFI .591( .50 ) PNFI .745(.50 ) PCFI .749(.50

) χ² (= NC) 2.375( 1~3 ) CN( α=.01 )

243 15 χ²=80.751 p =.000

χ² 14

5
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( 1)  

4. ( ) 

.77-.96 .50 

.97 .98 .60

.88 .89 .50

4  

 

4  

-  

.94 .88 .97 .88 

.94 .89   

.93 .87   

.96 .92   

.93 .87   

.95 .90 .98 .89 

.98 .96   

.97 .94   

.93 .86   

.88 .77   
 

- 4

15 χ²=80.751 p =.000 14

χ²

4 -

22 21 ( 5) ( 10 )
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5  

-  

 
0.5

8.14~46.85
.001  
.88-.98  

.03 
χ2  

χ2  
GFI  

AGFI  
RMR  

RMSEA  
NFI  
CFI  
RFI  
IFI  

TLI(NNFI)  
PGFI  
PCFI  
PNFI  
CN  

 
> .90 
> .90 
<.05 
< .08 
> .90 
> .90 
> .90 
> .90 
> .90 
> .50 
> .50 
> .50 
> 200 

χ2 =80.751  p =.000 
2.375 
.956 
.929 
.026 
.063 
.986 
.992 
.981 
.992 
.989 
.591 
.749 
.745 

243 α=.01  

 

> .50 
> .60 
> .50 

 

.77-.96( ) 
.97-.98( ) 

.88-.89( ) 
 

 

 

-

108 5 20 7 10

(convenience sampling)

1526  

 

1526 ( 912

614 ) (30 608 31-50 820 51 98 ) ( 936

166 250 159 15 ) ( ( ) ( )

282 937 307 ) (30,000 333

30,001-60,000 850 60,001 343 )

( 868 658 ) (

658 502 366 ) (
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485

473 334

234 ) 6  

 

6  

(N=1526) 

912 59.8  
614 40.2  

30 608 39.8  
31-50 820 53.7  

51 98 6.4  
936 61.3  
166 10.9  
250 16.4  
159 10.4  
15 1.0  
282 18.5  
937 61.4  
307 20.1  

30,000 333 21.8  
30,001-60,000 850 55.7  

60,001 343 22.5  
868 56.9  
658 62.5  
658 43.1  
502 32.9  
366 24.0  
485 31.8  
473 31.0  
334 21.9  
234 15.3  

 

-

( ) 1324 (44.22

) 736 (24.58 ) 556 (18.57 ) 256 (8.55)

( ) 122 (4.08 )  

485

473 334 234



-

-95- 

7  

7 

(N=1526) 

313(34.3%) 278(30.5%) 180(19.7%) 141(15.5%) 912(100.0%) 
172(28.0%) 195(31.8%) 154(25.1%) 93(15.1%) 614(100.0%) 
485(31.8%) 473(31.0%) 334(21.9%) 234(15.3%) 1526(100.0%) 

264(30.4%) 247(28.5%) 214(24.7%) 143(16.5%) 868(100.0%) 

221(33.6%) 226(34.3%) 120(18.2%) 91(13.8%) 658(100.0%) 

485(31.8%) 473(31.0%) 334(21.9%) 234(15.3%) 1526(100.0%) 

89(26.7%) 114(34.2%) 96(28.8%) 34(10.2%) 333(100.0%) 

249(29.3%) 278(32.7%) 169(19.9%) 154(18.1%) 850(100.0%) 

147(42.9%) 81(23.6%) 69(20.1%) 46(13.4%) 343(100.0%) 

485(31.8%) 473(31.0%) 334(21.9%) 234(15.3%) 1526(100.0%) 

58(20.6%) 91(32.3%) 44(15.6%) 89(31.6%) 282(100.0%) 

306(32.7%) 299(31.9%) 223(23.8%) 109(11.6%) 937(100.0%) 

121(39.4%) 83(27.0%) 67(21.8%) 36(11.7%) 307(100.0%) 
485(31.8%) 473(31.0%) 334(21.9%) 234(15.3%) 1526(100.0%) 
22133.6%) 228(34.7%) 127(19.3%) 82(12.5%) 658(100.0%) 

166(33.1%) 153(30.5%) 121(24.1%) 62(12.4%) 502(100.0%) 

98(26.8%) 92(25.1%) 86(23.5%) 90(24.6%) 366(100.0%) 
485(31.8%) 473(31.0%) 334(21.9%) 234(15.3%) 1526(100.0%) 

 

-  

- 8

5 1 3

(2011) 1.8 1.81~2.60

2.61~3.40 3.41~4.20 4.21 00

- 17.67

3.53 3.00 (2011)
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N=1526

17.67 5.60 5 3.53 
18.83 5.52 5 3.77 

36.50 10.44 10 3.65 

 

 

  

( )  

t

9  

 

9 

t  

A
(n 912) 

B  
(n 614) t p 95 CI 

η2 1-β 
M SD M SD LL UL 

3.65 1.14  3.35  1.07  5.17  <.001 .18 .41 .02 >.99 
3.87 1.13  3.60 1.04  4.91  <.001 .17 .39 .02 >.99 

3.76 1.08  3.47  .97  5.41  <.001 .18 .39 .02 >.99 

 

η2 η2 = .010

η2  = .059 η2 = .138

1-β .80 (

2010 140)  

12

(t=5.41 p<.001) (M =3.76)  (M =3.47)  

(η2=.02, 1-

β>.99) (η2=.02, 1-β>.99)

(η2=.02, 1-



-

-97- 

β>.99)  

 

1. (t=5.17 p<.001)

(M =3.65)  (M =3.35)  

2. (t=4.91 p<.001)

(M =3.87)  (M =3.60)  

 

( )  

t

10  

 

10 

t  

A  
 

(n 868) 

B  
 

(n 658) 
t p 

95 CI 
η2 1-β 

M SD M SD LL UL 
3.80 1.01 3.19 1.15 10.80 <.001 .50 .72 .07 >.99 

3.94 1.04 3.53 1.15 7.03 <.001 .29 .51 .03 >.99 

3.87 .95 3.36 1.09 9.50 <.001 .40 .61 .06 >.99 

 

10

(t=9.50 p<.001) (M =3.87)  (M =3.36)  

(η2=.07, 1-β>.99) (η2=.03, 1-β>.99)

(η2=.06, 1-β>.99)

 

 

1.

(t=10.80 p<.001) (M =3.80) (M =3.19)  
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2.

(t=7.03 p<.001) (M =3.94)  (M =3.53)  

 

( )  

(one-way ANOVA)

11 12  

ω2 ω2 = .010

ω2 = .059 ω2 = .138

( 2010 172)  

 

11 

 

30  
(n 608) 

31-50  
(n 820) 

51  
(n 98) 

M 
(SD) 

95 CI M 
(SD) 

95 CI M 
(SD) 

95 CI 
LL UL LL UL LL UL 

3.48 
(1.11) 

3.39 3.57 
3.53 

(1.13) 
3.46 3.61 

3.88 
(1.01) 

3.67 4.08 

3.71 
(1.06) 

3.63  3.80  
3.77 

(1.15) 
3.69  3.85  

4.06 
(0.94) 

3.87  4.24  

3.60 
(.99) 

3.52  3.68  
3.65 

(1.09) 
3.58  3.73  

3.97 
(.94) 

3.78  4.15  

 

12 

 

ω2  1 β 
SV SS df MS F p 

13.16 2 6.58 
5.28 .005 .01 .84 

51 30  
51 31-50  

1898.08 1523 1.25 
1911.25 1525  

9.97 2 4.98 
4.10 .017 .01 .73 51 30  1851.81 1523 1.22 

1861.77 1525  
11.50 2 5.75 5.31 .005 .01 .84 51 30  
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1649.42 1523 1.08 51 31-50  

13.16 2 6.58 
 

11 12

(F=5.31 p=.005) (F=5.28

p=.005) (F=4.10 p=.017) Scheffé

 

1. 51  (M=3.88)

30  (M=3.48) 31-50 (M=3.53)

(ω2=.01) (1 β=.84)  

2. 51  (M=4.06)

30  (M=3.71) (ω2=.01)

(1 β=.73)  

3. 51  

(M=3.97) 30  (M=3.60) 31-50 (M=3.65)

(ω2=.01) (1

β=.84)  

 

( )  

(one-way ANOVA)

13 14  

 

13 

 

 
(n 282) 

 
(n 937) 

 
(n 307) 

M 
(SD) 

95 CI M 
(SD) 

95 CI M 
(SD) 

95 CI 
LL UL LL UL LL UL 

3.74 
(1.03) 

3.62  3.86  
3.57 

(1.09) 
3.50  3.64  

3.23 
(1.22) 

3.09  3.37  

3.83 3.71  3.95  3.80 3.73  3.87  3.59 3.45  3.72  
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(1.01) (1.10) (1.19) 

3.79 
(.94) 

3.67  3.90  
3.69 

(1.03) 
3.62  3.75  

3.41 
(1.14) 

3.28  3.54  

 
14   

 

-100- 

 

13 14

(F=11.30 p<.001)

(F=16.92 p<.001) (F=5.03 p=.007)

Scheffé  

1. ( ) ( )  (M=3.74)

 (M=3.57)  (M=3.23)

(ω2=.02) (1 β .99)

 

2. ( ) ( ) (M=3.83)

 (M=3.80)  (M=3.59)

(ω2=.01) (1 β=.82)

 

3. ( )

( )  (M=3.79)  (M=3.69)  (M=3.41)

 
ω2  1 β 

SV SS df MS F p  

41.54 2 20.77 

16.92 <.001 .02 .99 
1869.71 1523 1.23 

1911.25 1525  

12.22 2 6.11 

5.03 . 0 0 7 .01 .82 
1849.55 1523 1.21 

1861.77 1525  

24.29 2 12.15 

11.30 <.001 .01 .99 
1636.62 1523 1.08 

1660.92 1525  



-

(ω2=.01)

(1 β .99)  

 

 

( )  

(one-way ANOVA)

15 16  

 

15 

 

 
(n 658) 

 
(n 502) 

 
(n 366) 

M 
(SD) 

95 CI M 
(SD) 

95 CI M 
(SD) 

95 CI 
LL UL LL UL LL UL 

3.19 
(1.15) 

3.10 3.28 
3.62 
(.99) 

3.53 3.71 
4.04 

(1.02) 
3.93 4.14 

3.54 
(1.15) 

3.45 3.63 
3.86 

(1.01) 
3.77 3.95 

4.04 
(1.07) 

3.93 4.15 

3.37 
(1.09) 

3.28 3.45 
3.74 
(.92) 

3.66 3.82 
4.04 
(.98) 

3.94 4.14 

 

16 

 

-101- 

ω2  1 β  
SV SS df MS F p  

173.97 2 86.98 

76.26 <.001 .09 .99 
1737.28 1523 1.14 

1911.25 1525  

65.99 2 32.99 

27.98 <.001 .03 .99 
1795.79 1523 1.18 

1861.77 1525  
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15 16

(F=55.58 p<.001)

(F=76.26 p<.001) (F=27.98 p<.001)

Scheffé  

1. (M=4.04)

 (M=3.62) (M=3.19)

(M=4.04)  (M=3.62)

(ω2=.09) (1 β .99)  

2. (M=4.04)

 (M=3.86) (M=3.54)

(ω2=.03) (1 β .99)

 

3.

(M=4.04)  (M=3.74) (M=3.37)

(M=4.04)  (M=3.74)

(ω2=.07) (1 β .99)

 

 

( )  

-

17.67 3.53

(

)

112.98 2 56.49 

55.58 <.001 .07 .99 
1547.94 1523 1.02 

1660.92 1525  
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(2012)

  

-

(2006)

(2003)

-

 

(2004)

( ) (

)

 

-

51 31-50 30

(2008) (2015)

 

-

( ) ( )

(2006) (2003)

- ( )

( )

  

-
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(2007) 

Bandura(1986)

-

 

 

 

( )

 

t

)

( 10 )  

( ) -  

(1526 ) -

 

( ) (

)

 

-

51 31-50

30 -

( ) ( )

-
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-105- 

 

( ) -  

-

-

-

 

 ( )  

- 30

-

( )

 

( )  

IG -

1324 (44.22 )

(TVBS

) ( )

-  

 ( )  

- 602

95
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-

 

 ( )  

-

107

-
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(2009) ( )

 

(2016) ─ 2016 

( )  

(2003) SPSS  

(2011)  

(2009) SPSS  

(2006)

95 207-212  

(2015)

6 86-98  

(2012)

3 12-22  

(2016) --

( )  

2019  4

https://www.ydn.com.tw/News/330262 

(2010) SPSS  

2019 108

https://gpwd.mnd.gov.tw/Publish.aspx?cnid=113&p=5601 

2019 95

https://mna.gpwb.gov.tw/post.php?id=10&message=94973 

(2018) TRIZ

( )  

(1996)  

(2008)

7(3) 59-70  

(2014) ( )
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(2004)

6(1) 57-72  

(2003)

92 638-653  

(2017) (

)  

(2007)

2(3) 90-106  

(2007) — ( )

 

(2003) ( )

 

(2015) -

( )  

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall. 

Bandura, A. (1986), Social Foundations 0f Thought and Action: A Social Cognitive Theory, 

Englewood Cliffs, NJ: Prentice Hall 

Bollen, K. A. (1989). Structural equations with latent variables. New York, NY: John Wiley 

& Sons. 

Bogazzi, R. P., &; Yi, Y. (1988). On the evaluation of structural equation models. Journal of 

the Academy of Marketing Science, 16, 74-94. 
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1 1 2 3 4 5 

2 1 2 3 4 5 

3 1 2 3 4 5 

4 1 2 3 4 5 

5 1 2 3 4 5 

6 1 2 3 4 5 

7 1 2 3 4 5 

8 1 2 3 4 5 

9 1 2 3 4 5 

10 1 2 3 4 5 
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108  
1 

 

 

 

108

 

 

 

762 79 683

587 77% 29

4.94% 558 95.06% 1  

1   
 

 

 

                                                
1 2  

4.94%

95.06%

N=587
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107

Cronbach’ s α .94

10

Likert 5 4

3 2 1 1  

 

 

 

 

 

 

SPSS19.0  

 

1

3.89 4.24 4.04 0.70

3.33 4.74

 

1 4.24

4.22 4.15

3.89

3.91 3.92  

2

69.34%~86.20%

1.36%~6.47% 1

86.20% 2 85. 

01% 4 81.09%

8.85%

6.47%
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5.28%  

3 4

 

1   
N=587  

 M SD 

1.  4.24  0.74  

2.  4.22  0.73  

3.  3.92  0.98  

4.  4.15  0.76  
5.

-

 
3.89  0.93  

6

 
3.91  0.90  

7.

 
4.07  0.80  

8.  3.97  0.84  

9.  4.01  0.80  

10.  3.97  0.84  
/10 4.04  0.70  

 
 

2  
N=587  

    

1.  

5 233 39.69  
86.20 

4 273 46.51  
3 70 11.93   
2 10 1.70  

1.87 
1 1 0.17  

2.  

5 229 39.01  
85.01 

4 270 46.00  
3 80 13.63   
2 7 1.19  

1.36 
1 1 0.17  

3.  

5 180 30.66  
72.57 

4 246 41.91  
3 109 18.57   
2 39 6.64  

8.85 
1 13 2.21  

4.  

5 208 35.43  
81.09 

4 268 45.66  
3 102 17.38   
2 8 1.36  

1.53 
1 1 0.17  
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5. -

 

5 167 28.45  
69.34 

4 240 40.89  
3 142 24.19   
2 27 4.60  

6.47 
1 11 1.87  

6

 

5 159 27.09  
71.38 

4 260 44.29  
3 137 23.34   
2 20 3.41  

5.28 
1 11 1.87  

7.

 

5 182 31.01  
79.39 

4 284 48.38  
3 103 17.55   
2 14 2.39  

3.07 
1 4 0.68  

8.  

5 163 27.77  
74.62 

4 275 46.85  
3 126 21.47   
2 16 2.73  

3.92 
1 7 1.19  

9.  

5 162 27.60  
77.00 

4 290 49.40  
3 116 19.76   
2 14 2.39  

3.24 
1 5 0.85  

10.  

5 160 27.26  
74.79 

4 279 47.53  
3 122 20.78   
2 20 3.41  

4.43 
1 6 1.02  

5 4 3 2 1    
 

 

 
2   

 
 

0
50

100
150
200
250
300

5

4

32

1

1

2

3

4

5

6
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3   

 
 

 

reliability Cronbach’s α .95

corrected item-total correlation 1

10 r=759 .784 .817 .811 .862 .843 .812 895  921 .900

ps <.001  

 
Bartlett KMO .938 x2=5761.95, df=45, p<.001

factor analysis Dziuban & Shirkey, 1974

Fabrigar  Wegener MacCallum Strahan 1999

scree plot

principle  axis promax  

3 10

70.92% 50% Lattin, Carroll, & 

Green, 2003  

construct

0 50 100 150 200 250 300 350

1

2

3

4

5

6

7

8

9

10
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internal validity  

3   
 

  

9.  0.925 
10.  0.902 
8.  0.896 
5.

-  0.858 

6.

 0.840 

4.  0.814 
7.

 0.813 

3.  0.809 

2.  0.787 

1.  0.763 
 

 

11

Pearson product-moment 

correlation coefficient

 

4 r 587 = -.204 p <.001

r 587 =-.057 p =.170 r 587 = .009 p =.836

 

4 
N=587  

 1.  2.  3.  

 -.204*** -.057 .009 
1 *p<.05 **p<.01 ***p<.001    
2 1 2 1 2

1 2 3 
 

t  

t 5

t 585 =5.04 p<.001 d=0.97
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M=4.66, SD=0.52 M=4.00, SD=0.69  

 5  
 t  

 N=29  N=558  df t p d 
M SD M SD 

 4.66 0.52 4.00 0.69 585 5.04*** <.001 0.97 

1 *p<.05 **p<.01 ***p<.001     
2 1 2  

 
 

 

Content analysis

coding

Elo & Kyngäs, 2008; Hsieh 

& Shannon, 2005; Stemler, 2001  

 

73

A B C

D E F G

categories  

 

73

, 1989  

                

M N1 N2

n  

65 8
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.89 .94

1989 .80

 

 

8

4  

 
4   

 

D 21 28.77%

B F 10 10% A

C E G 8 10.96%

 

1. D  

1  

042-376-5-1

072-568-7-1

 

2. F  

1  

002-006-2-1

011-045-4-1
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10

15

20

25
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2  

004-008-2-1 110 10

108 10

005-008-2-2

 

3. A  

019-086-4-1

009-010-2-1  

 

 

 

 

 

D

B F  
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110  
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