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Abstract 
The working style of those involved in the hi-tech industry is responsibility based. In order to fulfill the tasks assigned 

by the superiors and meet the requirements set forth by the customers, working overtime is not an uncommon practice. This 

causes the over work fatigue and reduces the job vigor. Therefore, job vigor becomes imperative for those employed by the 

hi-tech industry. The purpose of this research is to examine the effect of employees’ playfulness on job vigor. The research 

subjects were the employees of hi-tech industry in Hsinchu Science Park. A total of 600 employees were surveyed and 316 

of questionnaires were returned and validated. The valid response rate was 52.7%. The empirical results of this research 

indicate that employees’ playfulness has significant and positive effect on job vigor, and the “love for creativity and 

problem solving” factor has the highest predictability. Furthermore, among the three dimensions of job vigor, the 

predictability on “emotional energy” is higher than the others. According to these findings, we suggest hi-tech industry to 

provide facilities and places for leisure and exercise in order to awake and promote playfulness of the employees. Secondly, 

they can emphasize playfulness personality of the employees and build high playfulness environment to enhance job vigor 

of the employees. Furthermore, select fitting playfulness employees on the demands of different department to promote the 

job performance. 

Key Words: Playfulness, Job Vigor, Hi-Tech Industry 

 

 

 



1.  

104 2009

(78.5%) (73.3%) (71.9%)

95

(104Survey 2009)  

(Schaufeli, Salanova, Gonzáles-Romá, and 

Bakker, 2002)

(Salovey, Bedell, Detweiler, 

and Mayer, 2000)

(Fredrickson, 1998)

(Shirom, 2007; Thayer, 1989)

Schwartz (2008)

(Carmeli, Hador, Rupp, and Waldman, 2009)  

… Shirom and Shraga (2009)

Carmeli et al. (2009)

( 2007 2007 2007 2008 2009 2009)  

(2007)

(2007)

(2009) (2009)

(2004)

 

 

2.  

2.1   

(Webster, 1989) Lieberman (1977)

 

Glynn and Webster (1992)

Glynn and Webster(1992)

 



(2003)

 

(2003)

(2004)

 

(2003) (2004)

 

2.2   

(vigor)

(physical strength) (cognitive liveliness) (emotional 

energy)(Shirom, 1989)  

Fredrickson and Joiner (2002)

Kelloway and Barling(1993)

 

Schaufeli et al. (2002) UWES (Utrecht Work Engagement Scale)

(vigor) (dedication) (absorption)

( 2004) (

2008) Maslach et al. (2001)

Schaufeli et al. (2002)

 

2.3   

Glynn and Webster (1992)

(2009)



Lundin (2001)

( … )

(2009)

 

Fredrickson (1998) - (broaden-built theory)

Fredrickson and Joiner (2002)

(2007) (2007)

 

 

2.4   

Barnett(1991)

Taylor(1992)

Barnett(1991) Taylor(1992)

 

2.5   

(2007) (2007)

(2008)

(2010) 45

(2008)

 

H1  

H2  

H3  

H4  

H5  

H6  

 

3.  

3.1   

 1

2007  Shirom, Toker, Berliner, Shapira, and Melamed, 

2006) (Karatepe 

and Tekinkus, 2006; Karatepe, Uludag, Menevis, Hadzimehmedagic, and Baddar, 2006)

 

 

 

 



 

 

 

 

 

 

 

 

 

3.2   

449 139,416 11,869 10,786

30

30

600

342 26 316 52.7%  

3.3   

3.3.1   

(2003)

(2004)

(2004) (Adult Playfulness Scale, APS)  

3.3.2   

  

(Shirom, 1989) Shirom-Melamed Vigor Measure (SMVM) (Shirom, 

2003) 5 3 4 12  

3.3.3   

Churchill, 

Ford, and Walker (1974) 5  

Likert  

 

4.  

4.1   

1 50.3% 31~40

61.7% 59.2% 30,001~40,000 29.7%

41.5% 30.4% /

6~10 33.2%  

1   



1  

   (%)   (%)

 
 163 51.6  57 18.0 

 153 48.4 /  96 30.4 

 

21 30  80 25.3 /  63 19.9 

31 40  159 50.3 /  31 9.8 

41 50  48 15.2 /  37 11.7 

51 60  29 9.2  13 4.1 

 
 121 38.3  19 6.0 

 195 61.7 

 

5  44 13.9 

 

20,000 ( )  6 1.9 6 10  105 33.2 

20,001 30,000  44 13.9 11 15  94 29.7 

30,001 40,000  94 29.7 16 20  28 8.9 

40,001 50,000  89 28.2 21 25  14 4.4 

50,001 60,000  27 8.5 26 30  19 6.0 

60,001 70,000  25 7.9 31  12 3.8 

70,001 80,000  10 3.2  16 5.1 

80,001  21 6.6  40 12.7 

 

  18  5.7  31 9.8 

  48 15.2  131 41.5 

 187 59.2  28 8.9 

( )   63 19.9  70 22.2 
 n=316 

4.2   

 Cronbach’s 2

Cronbach’s .7(Nunnally, 1978)

 

.5

AMOS 17

2 GFI(goodness of fit) AGFI(GFI adjusted for 

degrees of freedom) .7(Hair, Anderson, Tatham, and Black, 1995)

 

2  

  Cronbach’s   

  .946 Chi-squared=1678.846

df=367 

GFI=.718 

AGFI=.665 

 

.890 
 .579*** 

 .611*** 

 .621*** 



 .670*** 

 .699*** 

 .658*** 

 .667*** 

 .734*** 

 
.661*** 

 .632*** 

 .707*** 

 

.912 

 .775*** 

 .843*** 

 .888*** 

 .814*** 

 .742*** 

 .725*** 

 

.898 

 .819*** 

 .832*** 

 .820*** 

 .739*** 

 .786*** 

 

.813 

 .687*** 

 .684*** 

 .739*** 

 .770*** 

 

.789 
 .659*** 

 .769*** 

.819*** 

  .918 Chi-squared=184.376 

df =51 

GFI=.912 

AGFI=.865 

 

 

.925 

 .842*** 

 .857*** 

 .871*** 

 .917*** 

 .743*** 

 
.841 

 .682*** 



 .899*** 

 .847*** 

 

.878 

 .793*** 

 .830*** 

 .784*** 

 .798*** 

  

.899 

Chi-squared=43.507 

df =5 

GFI=.948 

AGFI=.844 

 

 .804*** 

 .805*** 

 .742*** 

 .798*** 

 .857*** 
*** p .001 ** p .01 * p .05  

4.3   

3  

(t=3.497 p .01)

 

(t=2.152 p .05)

 

(F=2.964 p .05)

 

(F=5.523 p .01) (F=2.806 p .05)

(F=3.299 p .05)

4 1 3 1 3 4 1

4 1

 

(F=3.666 p .01) (F=5.669 p .001)

(F=2.290 p .01) (F=2.350 p .05) (F=3.343

p .01)

2 1 3 1 4 1 5 1 8 1 2 3 4 5 8 1

8 1 8 2 8 3 8 6 8 1 2 3 6

8 1

 

(F=4.940 p .001) (F=6.504 p

.001) (F=10.751 p .001) (F=3.557 p .05)

(F=7.228 p .001) (F=9.174 p .01)



3 6 4 6 3 4

6

3 6 4 6 3 4 6

3 6 4 6 5 6 3 4 5 6

4 2

3 2 4 2 3 6 4 6

3 4 2 6

3 6 4 6 5 6 4 2 3 4 5 6

4 2  

(F=4.331 p .001) (F=2.143 p

.05)

(F=2.291

p .05)

 

F=2.291 p 0.05

 

H1  

3   

  
 

 
 (F ) 

 
(F ) (F ) 

 
 

(F ) 

 
 

(F ) 
 

(F ) 
 
 

163 
153 

(t ) 
-0.346 

(t ) 
-1.541 

(t ) 
3.497** 

(t ) 
-0.302 

(t ) 
-0.824 

(t ) 
0.065 

  

 
 

121 
195 

(t ) 
-0.233 

(t ) 
0.263 

(t ) 
-2.545* 

(t ) 
2.152* 

(t ) 
0.607 

(t ) 
-0.130 

 

21 30  
31 40  
41 50  
51 60  

80 
159 
48 
29 

1.521 1.470 1.674 1.723 2.964* 1.406 

1.  
2.  
3.  
4. ( )  

18 
48 

187 
63 

1.512 
5.523** 

4 1 
3 1 

2.806* 1.677 2.452 3.299* 
4 1 

 

1. 20,000 ( )
2. 20,001 30,000
3. 30,001 40,000
4. 40,001 50,000
5. 50,001 60,000
6. 60,001 70,000
7. 70,001 80,000
8. 80,001  

6 
44 
94 
89 
27 
25 
10 
21 

1.528 

3.666** 
2 1 
3 1 
4 1 
5 1 
8 1 

5.669*** 
8 1 
8 2 
8 3 
8 6 

2.290** 2.350* 3.343** 
8 1 

 

1.  
2.  
3.  
4.  
5.  
6.  

16 
40 
31 

131 
28 
70 

4.940*** 
3 6 
4 6 

6.504*** 
3 6 
4 6 

10.751***
3 6 
4 6 
5 6 
4 2 

3.557* 

7.228*** 
3 2 
4 2 
4 6 

9.174*** 
3 6 
4 6 
5 6 
4 2 



 

1.  
2. /
3. /
4. /  
5. /  
6.  
7.  

57 
96 
63 
31 
37 
13 
19 

2.085 0.973 4.331*** 1.977 0.897 2.143* 

 

1.  5  
2.  6 10  
3. 11 15  
4. 16 20  
5. 21 25  
6. 26 30  
7. 31  

44 
105 
94 
28 
14 
19 
12 

1.210 1.645 1.340 2.291* 1.573 1.379 

   *** p .001 ** p .01 * p .05  

4.4   

4

 

(t=3.146 p .01)

(t=4.529 p .001) (t=3.434 p .01)

 

(t=-2.090 p .05)

 

(F=4.953 p .01) (F=4.744 p .01)

(F=8.256 p .001) (F=8.245 p .001)

5 2 51 60

21 30 3 2

31 40 21 30

3 2 5 2 3 5 2 31 40 51 60

21 30 3 2 5 2 3 5 2

31 40 51 60 21 30  

(F=3.375 p .05) (F=2.915 p .05)

(F=3.039 p .05)

 

(F=5.873 p .001) (F=4.455 p .001)

(F=4.401 p .001) (F=6.189 p .001)

4 3 5 3 40,001

50,000 50,001 60,000 30,001 40,000 5 2

50,001 60,000 20,001 30,000

8 2 80,001 20,001

30,000 8 1 80,001

20,000 8 2 8 3

8 2 3 80,001 20,001 30,000

30,001 40,000  

(F=7.595 p .001) (F=8.089 p .001)

(F=10.173 p .001) (F=12.110 p .001)



3 6 4 6 5 6 3 4 5

6 5 2

3 6 4 6 5 6 3 4 5

6

3 2 4 2 5 2 3 4 5 2 3 6 4 6 5 6 3 4 5 6

3 2 4

2 5 2 3 4 5 2 3 6 4 6 5 6 3 4 5 6

 

(F=5.770 p .001) (F=9.001 p .001)

(F=4.704 p .001) (F=8.914 p .001)

3 2 4 2 5 2 3

4 5 2 / / / /

4 1 5 1 4 5 1 /

/ 3 2 4 2 5 2 3 4 5 2 /

/ / /

3 2 4 2 5 2 3 4 5 2 / /

/ /

3 2 4 2 5 2 3 4 5 2 / / /

/  

(F=2.762 p .05) (F=2.835 p .05)

(F=2.863 p .05)

2 1 6 10

5  

H2  

4   

  
 

 
 

 

(F ) 

 

(F ) 

 

(F ) 

 

(F ) 

 
 

163
153

(t ) 
3.146** 

(t ) 
4.529*** 

(t ) 
1.118 

(t ) 
3.434** 

 
 

121
195

(t ) 
-1.333 

(t ) 
-1.561 

(t ) 
-2.090* 

(t ) 
-1.950 

 

1. 21 30  
2. 31 40  
3. 41 50  
4. 51 60  

80 
159
48 
29 

4.953** 
4 1 

4.744** 
2 1 

8.256*** 
2 1 
4 1 

8.245*** 
2 1 
4 1 

1.  
2.  
3.  
4. ( )  

18 
48 

187
63 

1.431 3.375* 2.915* 3.039 

 

1. 20,000 ( )  
2. 20,001 30,000  
3. 30,001 40,000  
4. 40,001 50,000  
5. 50,001 60,000  
6. 60,001 70,000  
7. 70,001 80,000  
8. 80,001  

6 
44 
94 
89 
27 
25 
10 
21 

5.873*** 
5 2 
4 3 
5 3 

4.455*** 
8 2 

4.401*** 
8 1 

6.189*** 
8 2 
8 3 



 

1.  
2.  
3.  
4.  
5.  
6.  

16 
40 
31 

131
28 
70 

7.595*** 
3 6 
4 6 
5 6 
5 2 

8.089*** 
3 6 
4 6 
5 6 

10.173*** 
3 6 
4 6 
3 2 
4 2 
5 2 

12.110*** 
3 6 
4 6 
5 6 
3 2 
4 2 
5 2 

 

1.  
2. /  
3. /  
4. /  
5. /  
6.  
7.  

57 
96 
63 
31 
37 
13 
19 

5.770*** 
4 2 
5 2 

9.001*** 
4 1 
5 1 
3 2 
4 2 
5 2 

4.704*** 
3 2 
4 2 
5 2 

8.914*** 
3 2 
4 2 
5 2 

 

1.  5  
2.  6 10  
3. 11 15  
4. 16 20  
5. 21 25  
6. 26 30  
7. 31  

44 
105
94 
28 
14 
19 
12 

2.762* 2.835* 
2 1 2.007 2.863* 

 *** p .001 ** p .01 * p .05  

4.5   

5

.514 .484 .607 .407 .311 (p<.01)

.418 .383 .503 .328 .228

(p<.01)

.394 .377 .570 .349

.278 (p<.01)

.472 .456 .458 .348 .288 (p<.01)  

.240 .200 .168 .227 (p<.01)

.495 .507 .399 .292 (p<.01)

.135 .141 (p<.05)

 



5  

  
0 1 2 3

. 

 

. 

 

889

** 

. 

 

829

** 

646

** 

. 

 

763

** 

457

** 

502

** 

. 

 

595

** 

480

** 

493

** 

524

** 



. 

 

514

** 

418

** 

394

** 

472

** 

89

1*

*

. 

 

484

** 

383

** 

377

** 

456

** 

82

5*

*

60

8*

*

. 

 

607

** 

503

** 

570

** 

458

** 

76

1*

*

51

9*

*

63

2*

*

. 

 

407

** 

328

** 

349

** 

348

** 

77

4*

*

66

8*

*

51

8*

*

45

0*

*



0.

 

311

** 

228

** 

278

** 

288

** 

70

8*

*

49

0*

*

56

8*

*

53

9*

*

536

** 

1.

 

240

** 

200

** 

168

** 

227

** 

.05

6

.05

0

.07

0

08

2

.10

8 

.113

* 

2.

 

135

* 

141

* 
033 109 

.12

7*

.11

2*

.12

0*

00

6

.154

** 

.145

** 

848

**

3.

 

495

** 

507

** 

399

** 

292

** 

50

0*

*

46

1*

*

38

4*

*

44

7*

*

345

** 

305

** 

127

*

0

8

0

…. ** p .01 * p .05 n=316 

4.6   

4.6.1   

R1
2 .281 F

42.131 (p<.001)  

R2
2 .457 F 67.392 (p<.001) R2

.176 17.6% H3

6

.182 (p<.01)

.369 (p<.001)

 

.102 .081

-.116 (p>.05)



 

6  

 

   

   

    .352***     .311*** 

 -.201* -.083 

    .467***     .215*** 

   

      .495*** 

    .182** 

  .102 

     .369*** 

  .081 

 -.116 

R2 .288  .464 

Adj R2 .281  .457 

R2   .176 

F   42.131***    67.392*** 
          *** p .001 ** p .01 

4.6.2   

R1
2 .272 F

40.201 (p<.001) 7  

R2 .348 F 43.035 (p<.001) R2

.076 7.6% H4  

4.6.3   

R1
2 .188 F

25.238 (p<.001) 7  

R2 .303 F 35.199 (p<.001) R2

.115 11.5% H5  

R1
2 .122 F

15.626 (p<.001) 7  

R2
2 .332 F 40.176 (p<.001) R2

.210 21.0% H6

7  

 

 

 

 

 

 



7  

        

       

       

 .222* .194* .359*** .325*** .341** .296** 

 -.097 -.019 -.280** -.184* -.173 -.044 

 .487*** .320*** .377*** .172** .263*** -.011 

       

  .328***  .402***  .540*** 

R2 .279 .356 .195 .312 .131 .341 

Adj R2 .272 .348 .188 .303 .122 .332 

R2  .076  .115  .210 

F 40.201*** 43.035*** 25.238*** 35.199*** 15.626** 40.176***
 *** p .001 ** p .01 
 

5.  

5.1   

( )

 

80,001 20,000 ( )

 

 

5.2   

 

51 60 31 40 21 30

31 40 21 30

51 60 21 30

31 40  

80,001 20,001 30,000 30,001 40,000

80,001

 



/

/ / /

 

5.3   

(2007)

 

Csikzentmihalyi (1996) (creative personality)

 

Ellis (1973) Csikszentmihalyi (1975) Starbuck and Webster (1991) Glynn and Webster (1992)

 

Csikszentmihalyi 

(1975) Goffman (1974)

 

 

5.3.1   

Odetics 1982 Fun Committee



 

5.3.2   

Playfair

Matt Weinstein

Weinstein (1997)

Google

Google

 

5.3.3   

 

 

6.  

6.1   

 

(

) ( ) 

 

6.2   

6.2.1   

 

6.2.2   

 

6.2.3   

 

6.2.4   

 

 



 
Schwartz T.(2008) 24 25-34

 

(2008) -

 

(2008)

 

(2004)  

(2003) 50(1)

73-110  

(2003) ( No. NSC91-2522-S-017-001)

 

(2007) -

 

(2010)

 

(2007)  

(2007)

 

(2007)

 

(2009)

 

(2007)

 

(2008) -

 

(2004)

 

(2009)

 

(2008)

 

(2007)

 

104 (2009) 104Survey [ ]

http://survey104.pixnet.net/blog/post/25555151 [2009, Jnne 15]  

Barnett, L. A. (1991). Characterizing playfulness: Correlates with individual attributes and personality traits. Play and 

Culture, 4, 371-393. 

Carmeli, A., Hador, B. B., Rupp. D. E, & Waldman, D. A. (2009). How leaders cultivate social capital and nurture 

employee vigor: Implications for job performance. Journal of Applied Psychology Association, 94(6), 1553-1561. 

Churchill, G. A., Jr., Ford, N. M., & Walker, O. C. Jr. (1974). Measuring the job satisfaction of industrial salesmen. Journal 

of Marketing, 11(August), 254-260. 

Csikszentmihalyi, M. (1975). Beyond boredom and anxiety. San Francisco, California: Jossey-Bass. 



Csikzentmihalyi, M. (1996). The creative personality. Psychology Today, July/August, 36-40. 

Ellis, M. J. (1973). Why people play? Englewood Cliffs, New Jersey: Prentice-Hall. 

Fredrickson, B. L. (1998). What good are positive emotions? Review of General Psychology, 2, 300-319. 

Fredrickson, B. L., & Joiner, T. (2002). Positive emotions trigger upward spirals toward emotional well-being. 

Psychological Science, 13, 172-175. 

Glynn, M. A., & Webster, J. (1992). The adult playfulness scale: An initial assessment. Psychological Reports, 71(1), 

83-104. 

Glynn, M. A., & Webster, J. (1993). Refining the adult playfulness scale: Personality, motivational, an attitudinal correlates 

for highly intelligent adults. Psychological Reports, 72, 1023-1026. 

Goffman, E. (1974). Frame analysis: An essay on the organization of experience. Boston: Northeastern University Press. 

Hair, J. F., Anderson, R., & Black, W. C. (1995). Multivariate data analysis with readings. New York: Macmillan. 

Karatepe, O. M., & Tekinkus, M. (2006). The effects of work-family conflict, emotional exhaustion, and intrinsic 

motivation on job outcomes of front-line employees. International Journal of Bank Marketing, 24(3), 173-193. 

Karatepe, O. M., Uludag, O., Menevis, I., Hadzimehmedagic, L., & Baddar, L. (2006). The effects of selected individual 

characteristics on frontline employee performance and job satisfaction. Tourism Management, 27, 547-560. 

Kelloway, E. K., Barling, J., & Shah, A. (1993). Industrial relations stress and job satisfaction: concurrent effects and 

mediation. Journal of Occupational Behavior, 14, 447-457. 

Liberman, J. N. (1977). Playfulness: Its relationship to imagination and creativity. New York: Academic Press. 

Lundin (2001). Go fish. Training and Development, 55(8),70-73. 

Nunnally, J. C. (1978). Psychometric theory (2nd ed.). New York: McGraw-Hill. 

Salovey, P., Bedell, B. T., Detweiler, J. B., & Mayer, J. D. (2000). Current directions in emotional intelligence research. In 

M. Lewis & J. M. Haviland-Jones (Eds.), Handbook of Emotions (2nd ed., pp. 504-520). New York: Guilford. 

Schaufeli, W.B., Salanova, M., Gonzáles-Romá, V., & Bakker, A. (2002). The measurement of burnout and engagement: A 

confirmatory factor analytic approach. Journal of Happiness Studies, 3, 71-92. 

Shirom A. (1989). Burnout in work organizations. In: C. L. Cooper & I. Robertson (Eds.), International Review of 

Industrial and Organization Psychology (pp. 25-48). Chichester, United Kingdom: Wiley. 

Shirom, A. (2007). Explaining vigor: On the antecedents and consequences of vigor as a positive affect at work. In C. L. 

Cooper & D. Nelson (Eds.), Organizational Behavior: Accentuating the Positive at Work (pp. 86-100). Thousand 

Oaks, California: Sage. 

Shirom, A., & Shraga, O. (2009). On the directionality of vigor-job satisfaction relationships: a longitudinal study, in Neal 

M. Ashkanasy, Emotions in Groups, Organizations and Cultures, 5(4), 73-101. 

Shirom, A., Toker, S., Berliner, S., Shapira, I., & Melamed, S. (2006). Work-related vigor and job satisfaction relationships 

with inflammation biomarkers among employed adults. 

Starbuck, W. H., & Webster, J. (1991). When is play productive? Accounting, Management, and Information Technology, 

1(1), 71- 90. 

Taylor, S. I. (1992). The relationship between playfulness and creativity of Japanese preschool children. Unpublished 

doctoral dissertation, Virginia Polytechnic Institute and Sate University. 

Thayer, R. E. (1989). The biopsychology of mood and arousal. New York: Oxford University Press. 

Webster, J. (1989). Playfulness and computers at work. New York: New York University. 

Weinstein, M. (1997). Managing to have fun: How fun at work can motivate your employees, inspire your coworkers, and 

boost your bottom line. New York: Fireside. 
 


