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A Study on the Relationship between 

Elementary School Principals’ 

Transformational Leadership and Physical 

Education Teachers’ Job Stress in Hsinchu City 

Hsing-hao Tai, Lee-Hua Chou

Ching Yun University 

The purpose of this study was to explore the current situation of elementary 

school principals’ transformational leadership and physical education teachers’ job 

stress, and analyze the relationship among them. The instruments were “the 

questionnaire of the principals’ transformational leadership and physical education 

teachers’ job stress in Hsinchu city”. Which sample were 390 physical education 

teachers from Hsinchu city. The response rate was 76.41%. The data were analyzed 

via SPSS 8.0 of software with Chinese edition and presented as t-test, one-way 

ANOVA, Person’s product-moment correlation. The findings from the analysis were 

summarized as follows:1. The level of physical education teachers’ perception of 

principals’ transformational leadership was above average in Hsinchu city.2. The 

level of physical education teachers’ job stress was characterized as lower than 

medium in Hsinchu city.3. The conception of transformational leadership of 

principals was affected by the years of the teaching of the physical education 

teachers, as well as physical education teachers’ duty.4. The job stress of the physical 

education teachers was affected by the years of the teaching of the physical education 

teachers, as well as physical education teachers’ duty.5. There was a significant 

negative relationship between principals’ transformational leadership and physical 

education teachers’ job stress.  

Key Words PE teachers, Transformational leadership, Job stress 
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Professional Growth Situation and Needs of 

Physical Education Teachers in the Junior High 

Schools in Taipei City 

Shu-Ling Lee
1
, Chin-Ken Nyit

2

1
China Institute of Technology, 

2
National Taiwan Normal University Department of Physical Education

The objective of this study was to explore the current situation and needs of 

professional growth of physical education PE  teachers in the junior high schools 

in Taipei City. Literature on professional growth was reviewed. A random sampling 

of 177 PE teachers completed a survey questionnaire created to collect objective and 

relevant information. Frequency, Factor Analysis, Pearson Product-Moment 

Correlation, One-way ANOVA, T-test, and Scheffe’ Post-Hoc Comparisons statistical 

methods were utilized to analyze the data. The results showed that PE teachers’ 

levels of professional growth are fairly good, PE teachers’ ambition for professional 

growth is prevalent, the situation of the PE teachers’ professional growth is better 

than the needs. The theoretical and practical implications of this current study are 

offered for PE teachers, normal education organizations, and school administrators. 

Finally, the limitations of the study are discussed along with suggestions for future 

research.

Key words: physical education teacher, junior high school, professional growth, 

professional growth situation, professional growth need. 
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A Study of the Current Situation of Professional 

Capacities of Physical Education Teachers in 

Secondary Schools 

Lu-Sheng Chen
1
, Yin-Hua Hou

2
, Chien-Chun Wang

3

1
Yuan Ze University, 

2
National Kangshan Agricltural & lndustrial Vocational, 

3
Fu Jen Catholic University 

This research aims to understand the current situation of professional capacities 

of physical education teachers in secondary schools in Kaohsiung County and 

explore the difference in current situation of professional capacities of physical 

education teachers in secondary schools in Kaohsiung County with different 

background variables. This research treats the physical education teachers in public 

and private secondary schools including comprehensive high schools  in 

Kaohsiung County as the targets and manages the survey with census. There are 

totally 296 questionnaire distributed and 262 valid questionnaires in return return

rate of valid questionnaire is 88% . Based on the data acquired, the researcher uses 

statistical methods such as descriptive statistics, factor analysis, t-test, one-way 

ANOVA for analysis. The research conclusions are as follows:1. The current 

professional competency level of Kaohsiung County middle school P. E. teachers 

were, in a descending order, “Affection Cultivation”, ” Teaching and 

Knowledgement”, ”Guidance and Evaluation”, ”Competition Management”, 

and ”Administration”.2. There were significant differences on professional 

competency levels among P. E. teachers with different marital, age, seniority, 

position, school-type, or certification status. 

Keywords Middle school of Kaohsiung County, professional competency 
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The Study of the Satisfaction Inventory of 

STUT Physical Education Program 

Chun-An Chen 

South Taiwan University of Technology 

The purpose of this study was to develop the satisfaction inventory of 

physical education.  First applying the draft questionnaire on 173 students with 

19.83±2.11 average age 85 male students and 88 female students , and to realize 

the satisfaction factors of physical education program from the students.  First 

applying pre-test measurement table on 421 students, through the steps of 

exploratory element analysis and each individual table’s item analysis, then the result 

shows learning strategy was composed of six elements including “spot and 

equipment”, “teachers’ ability”, “the efficiency of physical education”, “the 

development of physical and ability”, “the relationship of peer” and “the teaching 

administration of physical education”, 38 questions in total that makes up to the 

formal inventory.  Based on the formal questionnaire applying the pre-test on 290 

students after the interval of three weeks and conducting the examination of the 

reliability and validity to construct the reliability and validity of the inventory.  The 

outcome shows this questionnaire was having good reliability and validity that can 

provide to PE teachers to understand the satisfaction of physical education program. 

Key words: physical education program, satisfaction inventory 
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150

150 150 100%

t

Cronbach 1951

Alpha

t t-test one-way ANOVA

.05
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 CR  CR

01   7.68* 0.66* 01   6.12* 0.68* 

02   6.35* 0.67* 02   7.81* 0.73* 

03   9.91* 0.74* 03  10.51* 0.80* 

04  12.47* 0.76* 04   9.26* 0.75* 

05  15.19* 0.79* 05  11.43* 0.80* 

06  14.27* 0.70* 06  11.34* 0.79* 

07  11.34* 0.70* 07  13.74* 0.82* 

08  13.04* 0.77* 08  16.44* 0.78* 

09  13.41* 0.80* 09  12.74* 0.79* 

10  16.52* 0.85* 10  15.85* 0.75* 

11  14.26* 0.79* 11  13.18* 0.78* 

12  11.91* 0.76* 12  10.98* 0.73* 

13  10.95* 0.75* 13  11.16* 0.72* 

14  13.40* 0.77* 14  15.04* 0.74* 

15  14.23* 0.78* 15  15.13* 0.76* 

16  15.01* 0.81* 16  15.23* 0.77* 

17   9.53* 0.63* 17  15.15* 0.79* 

18  10.37* 0.69* 18  13.93* 0.80* 

19   9.43* 0.71* 19   7.92* 0.65* 

20  12.29* 0.75* 20   9.76* 0.68* 

21  13.62* 0.80* 21  14.66* 0.75* 

22  14.43* 0.77* 22  14.26* 0.72* 

23  13.86* 0.79* 23  14.56* 0.73* 

24  15.56* 0.69* 24  17.05* 0.72* 

25  17.32* 0.71* 25  14.89* 0.74* 

26  16.42* 0.64* 26  14.10* 0.72* 

27  18.12* 0.74* 27  13.14* 0.76* 

28 16.65* 0.76* 28  15.90* 0.77* 

29  16.61* 0.82* 29  10.57* 0.72* 

30  11.37* 0.71* 30  11.74* 0.77* 

31  11.47* 0.73* 31  14.27* 0.78* 

32  13.91* 0.73* 32  13.63* 0.75* 

33  13.19* 0.76*    

34  12.15* 0.76*    

35 14.81* 0.77*    

* p<.05
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13  .79 01  .81 

14  .78 02  .81 

15  .77 03  .80 

11  .74 04  .74 

12  .71 05  .67 

16  .64 31  .80 

09  .64 32  .76 

10  .61 29  .71 

01  .79 30  .67 

02  .77 28  .65 

20  .74 11  .64 

21  .67 07  .58 

18  .62 17  .71 

19  .59 13  .71 

26  .84 16  .69 

24  .74 18  .67 

25  .70 19  .65 

27  .69 14  .65 

28  .64 21  .64 

06  .72 26  .77 

05  .66 25  .75 

04  .64 24  .74 

07  .64 23  .71 

32  .72    

33  .72    

31  .66    

34  .51    
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 Cronbach,s  Cronbach,s

.95 .93

.92 .92

.91 .94

.89 .91

.91 .98

.98   

75.2%

51~60 25.4% 60001~80000 30.5%

19~28 35.6%

1994 89.1 1997

87.6

2001 84.1

1994 2001 41~50

30 9.8 1991 29

5.7 2001 30 8.3

2001 12

120,000
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100 72.7

1991 100 73.1 2000 100

72.8

621 75.2 40000  123 14.9 

205 24.8 40001~60000  234 28.3 

    60001~80000  252 30.5 

20  17  2.1 80001~100000  104 12.6 

21~30  64  7.7 100001~120000  78  9.4 

31~40 200 24.2 120001  35  4.2 

41~50 196 23.7     

51~60 210 25.4 1~9 81  39  4.7 

60 139 16.8 10~18 82-90  268 32.4 

    19~28 91-100  294 35.6 

    29 101  225 27.2 

p<.05 2003

Ryan, Frederick,  

Lepes, Rudio,  Sheldon 1997

Decision  Research 1999 Regina city
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2005

1990

2005

2001

 t

4.06±0.61  4.10±0.65  -0.86 

4.01±0.62 4.10±0.66  -1.70

3.72±0.79 3.78±0.90  -0.83 

3.83±0.77 3.98±0.75 -2.45*

3.97±0.72 4.14±0.68   -2.95* 

*p<.05

p<.05 Tukey 41~50

60 2003

Feltz,

Gould  Weiss 1985

2001
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 20 21~30  31~40 41~50 51~60 60  F 

4.22±0.83 4.02±0.59 4.10±0.61 4.15±0.60 4.09±0.56 3.90±0.71  3.15* 4>6 

4.04±0.91 4.09±0.67 4.03±0.58 4.08±0.64 4.02±0.59 3.96±0.69 0.69  

3.82±1.13 3.74±0.73 3.67±0.82 3.69±0.88 3.86±0.76 3.70±0.80 1.40  

3.60±1.15 3.86±0.73 3.78±0.77 3.86±0.79 3.96±0.69 3.89±0.79 1.52  

4.24±0.78 3.93±0.75 3.95±0.75 4.14±0.70 4.05±0.61 3.89±0.77  3.01* 4>6 

*p<.05

p<.05 Tukey

80001~100000

40001~60000 60001~80000 100001~120000

2003

100001~120000

p<.05 Tukey
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40000 40001~

60000

60001~

80000

80001~

100000

100001~

120000

120001
F

4.01±0.71 4.04±0.63 4.11±0.56 4.02±0.60 4.12±0.65 4.26±0.61 1.45  

3.99±0.75 4.05±0.60 4.05±0.57 3.94±0.63 4.07±0.66 4.15±0.70 0.93  

3.65±0.92 3.80±0.74 3.77±0.81 3.49±0.91 3.92±0.67 3.75±0.80  3.43* 2>4 3>4 4<5

3.77±0.87 3.88±0.72 3.87±0.73 3.78±0.82 4.00±0.76 4.07±0.79 1.68  

3.94±0.82 4.05±0.75 4.06±0.67 3.92±0.66 3.98±0.65 4.11±0.68 1.06  

*p<.05

1~9

81

10~18

82-90

19~28

91-100

29

101
F

4.07±0.68 4.12±0.62 4.03±0.61 4.06±0.63 1.01  

4.23±0.62 4.09±0.64 3.98±0.62 4.01±0.62  2.96*  

4.03±0.67 3.75±0.87 3.70±0.77 3.73±0.82 1.94  

3.93±0.85 3.93±0.74 3.78±0.78 3.89±0.75 1.89  

4.06±0.71 4.07±0.71 3.97±0.73 3.99±0.70 0.98  

*p<.05

p<.05

2003
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1997 2003 2001

 t

4.21±0.59 4.35±0.61 -2.92* 

3.44±0.49 3.52±0.50 -2.10* 

3.90±0.67 4.05±0.63 -2.76* 

3.70±0.85 3.93±0.75 -3.38* 

*p<.05

p<.05 Tukey 41~50

60 51~60

31~40

2001

51~60

p>.05
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 20  21~30  31~40 41~50 51~60 60  F 

4.27±0.73 4.34±0.53 4.15±0.60 4.30±0.55 4.24±0.57 4.28±0.70 1.82  

3.61±0.60 3.47±0.48 3.44±0.49 3.53±0.46 3.47±0.49 3.35±0.53  2.51* 4>6

4.08±0.83 3.98±0.61 3.89±0.67 3.91±0.69 3.97±0.62 3.95±0.68 0.59  

3.94±0.99 3.87±0.86 3.64±0.87 3.68±0.88 3.87±0.76 3.80±0.75  2.38* 3<5

*p<.05

40000 40001~

60000

60001~

80000

80001~

100000

100001~

120000

120001
F

4.24±0.74 4.24±0.65 4.25±0.49 4.19±0.50 4.26±0.63 4.32±0.61 0.31  

3.48±0.58 3.43±0.53 3.46±0.41 3.47±0.40 3.49±0.51 3.55±0.61 0.54  

3.97±0.73 3.96±0.66 3.96±0.62 3.83±0.64 3.84±0.70 4.01±0.67 1.12  

3.75±0.89 3.75±0.84 3.85±0.80 3.57±0.85 3.73±0.82 3.84±0.82 1.75  

*p<.05

p<.05 Tukey 19~28

 1~9 10~18 28

2004

90-100
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1~9

81

10~18

82-90

19~28

91-100

29

101
F

4.30±0.57 4.28±0.59 4.23±0.61 4.22±0.60 0.56  

3.51±0.52 3.50± 0.49 3.41±0.48 3.48±0.50 1.95  

4.03±0.64 3.96±0.65 3.87±0.69 3.99±0.65 1.97  

3.99±0.75 3.92±0.78 3.57±0.86 3.78±0.82  9.78* 1>3 2>3 4>3 

*p<.05

51~60 60001~80000

19~28 100
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1999

2002

1999

1997

1994 -

2003 --

1996

2005

2000

1997

1~7

1994 246 102-103

2001

1991
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2004 -

2003

Cronbach, L. J. 1951 . Coefficient alpha and the internal structure of tests.

Phychometrika, 16, 297-334. 

Feltz,  D., Gould,  D., & Weiss, M. 1985 .  Motives for participating in competitive 

youth swimming.  International Journal of sport Psychology, 16, 126–140.

Hampel, D. J. 1977 . Consumer Satisfaction With The Home Buying Process:  

Conceptualization and Dissatisfaction, Marketing Science Institute., Cambridge, 

Mass., 7. 

Ryan, R. M., Frederick, C. M., Lepes, D., Rudio, N.,  Sheldon, K. 1997 .

Instinsic79 motivation and exercise adherence. International Journal of Sport 

Psychology, 28, 335-354.
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A Study of Participation Motivation and 

Satisfaction of Golf Players at Taipei Golf Club 

Chang-Hung Ayin-Wen
1
, Yun-Ycu Lai

2
, Han-Sung Su

3

1
Jin-Wen Institute of Technology, 

2
Jin-Wen Institute of Technology,  

3
Military College of Communication, Electronics and Information 

The purpose of this study was to examine the demographic variants, participation 

motivation, and satisfaction of golf players at the Taipei Golf Club. The subjects were 

1000 golf players of the club.  Questionnaire of golf player’s participation motivation 

and satisfaction developed by the authors was used as the tool for carrying out the 

survey.  Descriptive statistics, independent-samples t-test, and one-way ANOVA were 

applied to the data derived from the survey.  The conclusions were: 

1.The golf players at Taipei Golf Club were mainly male, concentrated in the age 

bracket of 51-60, with personal average monthly income in the salary bracket of 

60001-80000.  The average handicap was mostly between 19 and 28. 

2.Demographic variants, including gender, age and monthly income, were significantly 

different on the participation motivation. 

3.Demographic variants, including gender, age, and average handicap, were 

significantly different on the level of satisfaction. 

KeyWords: participation motivation, satisfaction 
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A study on Fu-Jen University swimming 

pool customer’s participating behavior and 

satisfaction

Hsu Fu-Shu 

Fu-Jen University 

The subjects of this study were the customers of Fu-Jen University swimming 

pool. Main purpose of this study was investigating the differences between 

customers’ participating behavior and satisfaction. First, the difference of 

demographic background of customers’ participating behavior was analyzed. Second, 

the variable analysis of customers’ satisfaction was employed. Finally, the difference 

of participating behavior and satisfaction was compared. 

614 customers were surveyed and data were analyzed by descriptive statistics, 

one-way ANOVA, and Scheffe' posterior comparisons.  Results were: 

1. There was a significant difference between the length of membership and the 

attitude of pool staff.  

2. There was a significant difference between the most used period and the attitude of 

pool staff. In addition, the facility and the convenience were significantly different.  

3. The weekly frequency of visit was significantly different with the attitude of pool 

staff, environmental safety and sanitation, the facility and convenience, and the 

whole image and price.  

4. There were significant differences among the average length of each customer stay 

and environmental safety and sanitation, the facility and convenience, and the 

whole image and price.   

Key Words: Swimming pool, Participating behavior, Satisfaction 
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An Investigation On Rugby Players’ Degree Of 

Satisfaction With Referees’ Work Attitudes  

Pao-Yi Chen
1
, Chang-Kuo Lin

2
, Ching-Nan Wang

3

1
Hsing Wu College, 

2
Chung Hua University, 

3
Hsing Wu College 

This is a study of league A and B rugby players for the College Rugby Cup of 

Academic Year 2004, data collected have been subjected tostatistical analysis through 

SPSS10.0 for Windows. The purpose of this study is to reach an understanding of rugby 

players’ impression of game referees’ work attitude.  Four aspects have been isolated 

by factor analysis: 1 appropriateness of rule application; 2 fairness of ruling, 3

clarity of ruling, and 4 comprehension of the rules. Statistical analysis exhibit that 1

League B players show higher scores in all four aspects than league A players, reaching 

significant level P<.05 . 2 Those players with more than six years of game experience 

from both leagues show significant diffrence P<.05 from those players with between 

two to four years of game experience with resepect to “comprehension of the rules”.  

3 Players from different league do not show significant difference P<.05 in all four 

aspects. 4 Cross-referencing with the factors that motivate a rugby player to the sport 

from both league A and B, no significant difference P<.05 can be discerned  with 

respect to any of the four aspects in terms of players' degree of satisfaction with 

referees' work. 

Key words: Rugby, referee, degree of satisfaction with work 
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2004

204 Pearson

1999

2002

20
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1994

stress

1999

Dunham,

1981

Moracco & McFadden, 1982 MacNeil 1981

1986

1996

Super, 1980

1994

1995 work values

organizational commitment

Porter, Steers, Mowday, & Boulian, 1974

Steers, 1977

Morris & Sherman, 1981 Ferris

& Aranya, 1983 Alpander 1990

1. 2.
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3. Cho and Lee

2001

2002

1993 1998

1995

2000 2002

1992

1999 Chatman, 1991 1998 1997 1993

1995

2000

2000 Parker and Decotiis 

1983

Mowday, Porter, & Steers, 1982
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2004

390

56

250 220 88.00%

16 204

92.73%

1985

2000

1985

1998
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Likert Scale 

2004 150 101

67.33% 5

96 95.05%

.89 Conbrach .91

.89 .87 .84 53.70

.87 Conbrach .91

.81 .73 63.75

.88 Conbrach .92

.87 .73 .95 .81

.73 73.65

Cronbach’s criterion of 

internal consistency Cronbach’s .89

Cronbach’s .91 .90

.87 .84 64.46

Cronbach’s .87 Cronbach’s 

.91 .81 .73

61.22 Cronbach’s .88

Cronbach’s .92 .87



111 106~119 (2006.5)          

.73 61.23 Cronbach’s 

SPSS 11.0 for Window 

factor analysis

Pearson

multiple regression analysis

.05
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  .38*  .57* .06  .53* 

 .08 -.27*  .15* -.03 

  .29* .06 .13  .25* 

 -.08 -.32*  .17* -.15* 

  .28* .09  .19*  .28* 

p< .05 
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Pearson

2000 2000 2001 2001 Boyatzis and Skelly 1991

 .69*  .40* .22*  .71* 

.05 -.26 .26* -.02 

 .40*  .44* .23*  .52* 

 .55*  .23* .32*  .56* 

*p<.05

F 1.
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2. 3. 4.

ß

ß

.58

58%

50%

R R² R ß

F  t

 .71 .50 .50 .86 204.16* 14.29 

 .74 .55 .05 .33 123.33*  4.65 

 .75 .57 .02 .37  87.32*  5.17 

 .76 .58 .01 .26  68.96*  2.57 

*p< .05 
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2004 4 6

http://alpha3.ntcpe.edu.tw/~edu4/index.htm

1986

1995

42 227-243

1997

1993

1994 23 1

71-79

1999

1996
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2001

2002

1998

2000

1999

2000

1999 26 4 4-17

1994

1998

2000

1993

1985

2002 3 68-74

1992

1995
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2001 —
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Alpander, G. G. 1990 .Relationship between commitment to hospital goals and job. 

Health Care Management Review, 15 4 , 51-62. 

Boyatzis, R. E, & Skelly, F. R. 1991 . The impact of changing values on 

organizational life. In A. D, Kolb, I. M. Rubin & J. S. Island eds. , The 

organizational behavior reader. N.Y.: Prentice Hall. 

Chatman, J. 1991 . Improving international organizational research: A model of 

person-organization fit. Academy of Management Review, 14, 333-349. 

Cho, Kyung-Ho & Lee, Seok-Hwan. 2001 . Another look at public-private 

distinction and organizational commitment: A cultural explanation, international 

commitment scales. Personnel Psychology, 36, 87-99. 

Dunham, J. 1981 . Disruptive pupils and teacher stress. Educational Research, 13,

205-213.

Ferris, K. R., & Aranya, N. 1983 . A comparison of two organizational. Journal of 

Organizational Analysis, 9 1 , 84-102. 

MacNeil, D. H. 1981 . The relationship of occupational stress to burnout. Illinois: 

London House Management Press. 

Moracco, J. C., & McFadden, H. 1982 . The counselor's role in reducing teacher 

stress. The Personnel and Guidance Journal, 61, 549-552. 

Morris, J. H., & Sherman, J. D. 1981 . Teneralizality of an organizational 

commitment model. Academy of Management Journal, 24 3 , 512-526. 

Mowday, R. T., Porter, L. W., & Steers, R. M. 1982 . Employee organization 

linkages: The absenteeism, and turnover. N.Y. Acaademic Press.  
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Nunnally, J. C. 1978 . Psychometric theory. NY: McGraw-Hill. 

Parker, D. F., & DeCotiis, T. A. 1983 . Organizational strategies for handling job 

stress. Organizational Behavior and Human Performance, 32 2 , 160-177. 

Porter, L., Steers, R., Mowday R., & Boulian N. 1974 . Organizational 

commitment, job satisfaction, and turnover among psychiatric technicians. 

Journal of Applied Psychology, 59, 603-609. 

Steers, R. M. 1977 . Antecedents outcomes of organizational commitment. 

Administrative Science Quarterly, 22, 46-56. 

Super, D. E. 1980 . A life span, life space approach to career development. Journal

of Vocational Behavior, 16 30 , 282-298. 
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A Study of Relationships among Work Stress, 

Work Value and Organizational Commitment  

of Sport Coach 

Yu-You Tsai 

Ta Jen University

The purpose of the study was to understand relationship and prediction of work 

stress, work values and organizational commitment. Subjects of the study were 2004 

participants at the Formosa Sport Coach Association 2004 . The effective 204 

coaches were used to collect data. Data were analyzed by factor analysis, 

Pearson-moment correlation, and multiple regression analysis. The results indicated 

that: 1. there was significant positive correlation for the most part of between work 

stress and organizational commitment of sport coach. 2. there was significant 

positive correlation for the most part of between work value and of sport coach. 3. 

There was significant predictor with work stress and work value of sport coach to 

organizational commitment. 

Keywords: Sport Coach, Work Stress, Work Value, Organizational 

Commitment
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Go Kart 

X-game
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The Analysis of Business Model in Urban 

Sports Centre A case of Tai-Mao Shopping Mall

Action Zone

Chia-Hua Mao  

National Normal Taiwan University

According to the obvious rise in GPD and no work on weekend, people in Taiwan 

has a great change in need of recreation and dynamic or motionless entertainments; 

emphasizes on the importance on those things. In modern society, humans want to 

release the pressure by long-time working; reduce the burden of mind and improve 

the harmony with families  for the sake of Sedentary Living Style without taking 

exercise. They year for leisure time in their life, besides outdoor activities, people 

can also choose other sport center to exercise. But in crowded city, it is difficult to 

find a good place to exercise because the space is getting smaller; varieties of sports; 

small group type and reinforce the concept user’s paying, especially in the urban. 

Thus, an excellent sport centre can influence men’s wills to participate in sports and 

recreation directly. Finally, we can achieve the best goal of all people in sports. So 

that the research takes the Action Zone in Tai-Mao Shopping Mall for instance with 

the way of Case Study and Depth Interviewing. The research will analyze the 

successful business operation strategy of Action Zone . The result shows that 

Tai-Mao increases its business volume and customers after practicing sports 

marketing. It can be a paradigm to other public or private sport centre around Taiwan. 

To find out some management ways and spirit and realize it well.  

Keywords: Recreation, Sports Centre, Urban 
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Oral Metformin effects blood glucose and stored 

glycogen on skeletal muscle after exercise 

Ching-Hung Lin 
1
, Yu Wen-Shan

1
 Chi-Yuan Lin 

2
, Wen-Chih Lee

3

1
 Yaun Ze University, 

2
National Taiwan Normal University, 

3
Shih-Hsin University 

Exercise and metformin have both been found to enhance insulin sensitivity in vivo.  

Therefore, the purpose of the study was to determine the effect of post-exercise metformin 

administration on muscle glycogen storage in vivo condition.  30 Sprague-Dawley rats were 

evenly divided into 3 groups: control (C), exercise (E), and exercise-metformin (EM).  

Metformin was orally provided 500g daily for 5 days.  Exercise protocol consists of 3 h X 2 

swimming.  Under fasted condition, rats were provided 1 g (50% V/W) glucose.  Blood 

glucose was measured 30 min after oral glucose intubation.  5 h after exercise, muscle 

glycogen levels in red and white portion of the quadriceps muscle were measured.  We 

found blood glucose concentration in EM group was significantly lower than the rest of 

groups C 106±4.52 E 92.7±3.95 EM 77.4±4.79 mg/dl, p<.05).  Glycogen 

supercompensation was only observed in the exercised muscle without metformin treatment.  

Furthermore, metformin did not enhance muscle glycogen storage.  In soleus, both exercise 

and metformin did not cause glycogen supercompensation.  In conclusion, post-exercise 

metformin treatment did not enhance muscle glycogen storage.

Keywords: metformin, glycogen supercompensation, muscle fiber, glucose uptake 
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The Psychophysiological Effects of Amino Acid 

Added Beverage to Ultra-marathon Runner 

Lin, Meng-Shyan, Kuo,Fung-chow, Huang,Yi-Jen 

Soochow University 

To investigate the psychophysiological effects of amino acid added beverage to 

an ultra-marathon runner, ten Taiwan male runners anticipated two 8hrs practicing 

competition race. Running speed, blood sample and questionnaire were obtained 

before and after each event. The members were grouping with cross-balanced 

principle, and runners were supplemented amino acid beverage 30 minutes before 

race and every 2 hours after beginning with single blind design, and popular sport 

beverage was used as placebo. After average 6.48 ±1.77 hours and 58.52 ±16.94 km 

ended distance, the results showed that the speed of amino group was larger than 

placebo group (amino group 9.48 ±1.34 km/h, placebo 8.61 ±0.89 km/h), the creatine 

kinase (CK) difference before and after race was not different significantly (amino 

584.91±525.91 mg/dl placebo 438.62±464.27 mg/dl), self-relaxation and 

efficiency-identification scores of amino group was significantly higher than placebo. 

The conclusion of this research investigated that amino acid added beverage 

supplementation might increase ultra-marathon runners’ speed by increasing the 

middle-substrates of energy metabolic system like TCA-cycle and Cori-cycle, it also 

elevated psychological benefit included self-relaxation and vitality by anti-fatigue 

effect from branch chained amino acids (BCAA) and Aspartic acid, but less fatigue 

didn’t decreased the muscular damage from overusing in an ultra-long distance 

running event.  

Key word : amino acid, sport beverage, ultra-marathon, CK, self-relaxation.  
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An Analysis of the Recent Asian Decathlon 

Performances

Jin-Yun Wu 

Fu Jen Catholic University 

The purposes of this study were (a) to provide with competition information to 

better adjust athlete’s training schedules and physical fitness levels, (b) to offer 

suggestions to be considered in training by the coaches and athletes, and (c) to put 

together results of decathlon from different competitions. It was aimed to come out 

with a better understanding of the development and performance advancing status of 

decathlon. The study involved five outstanding athletes with two of them from 

Taiwan and the other three from China, Kazakhstan and Korea, respectively. 

Descriptive analyses were performed on these athletes’ specialties and past records. 

Recommendations were then made concerning the future athlete training of the 

country. 
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短跑選手步幅、步頻與平均速度之相關研究 
劉淑華 

銘傳大學 

 
本研究的目的為瞭解步幅、步頻與平均速度之相關，以參加 92 年全國中等學校

運動會國女組、高女組與國男組、高男組百公尺預賽、複賽及決賽各組前三名選手，

共計 141 人次全程百公尺比賽影片作為研究對象。使用SNOY 攝影機(60Hz)全程拍

攝選手從起跑開始至越過終點線整個百公尺跑的動作過程。以描述統計、獨立樣本

t 考驗和 Pearson 積差相關進行分析。研究結果如下：一、從預賽至決賽的成績表現，

高女組和高男組比國女組和國男組有較快之速度能力，乃由於較大之步幅和較高的

步頻。二、本文國男、國女和高男、高女組的步幅和步頻皆為負相關，並達顯著水

準(p ＜ .05)，顯示出步幅和步頻兩者關係十分密切，此乃因所跑距離均為 100 公尺

所導致，跑時要求步頻快，而步幅過大將也直接影響步頻的快慢。三、男選手的步

頻與平均速度達顯著水準(p ＜ .05)，步頻是影響男選手速度表現的重要因素。而女

選手的步幅與平均速度達顯著水準(p ＜ .05)，步幅則是影響女選手速度表現的重要

因素。四、高女組在步幅和步頻能力表現上均優於國女組，其中，以步頻能力差距

較大，差距 1.84 ％。國男組和高男組的步頻只有些微差距，步幅則由高男組優於國

男組，兩組以步幅能力為主要差距，差距 2.95 ％。 

 
關鍵詞：步幅、步頻、平均速度、短跑 

 

壹、緒論 

一、問題背景 
田徑比賽中，最為人們樂於談論的徑賽項目就是百公尺競賽，它是田徑比賽

項目中最精彩、最受觀眾注目的項目之一，參加的選手經過預賽、複賽，而後在決

主要聯絡者：劉淑華  桃園縣龜山鄉大同村德明路 5 號    銘傳大學(體育室) 

聯絡電話：0933859955  e-mail：shuliu@mcu.edu.tw 
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賽中定名次，短短十秒鐘決勝負，象徵人類追求速度的本能，總是帶給人們無比的

快感。多年以來，教練和專家就提出了跑步速度是受步幅與步頻所影響之理論，跑

的技術優劣在於步幅和步頻，步幅大、步頻高，速度必然快。國外學者對此有不同

的見解，有的認為百公尺的成績好壞取決於步頻，步頻是提高速度最有效的途徑，

主張採用各種訓練法加快動作頻率，藉以提高成績。另一種認為人體神經傳達有限，

單位時間所能完成的動作次數也有極限，因此，跑速的提高來源自步幅。另外，

Hay(1993)也指出，影響短距離跑的成績與距離及平均速度有關，距離是在規定的範

圍內，平均速度是影響短跑成績的主要因素；對速度而言，步幅和步頻則是構成速

度的兩大關鍵因素，亦是評價優秀短跑運動選手技術是否合理的重要指標。 

Kunz and Kaufmann(1981)以生物力學觀點，研究指出世界級優秀短跑選手的優

越性，必須具有最佳化的步幅與步頻組合。因此，刻意縮小步幅，加快步頻，將使

得成績大幅滑落；反之，刻意加大步幅，則導致步頻減慢，使成績表現不佳，每位

運動員皆有其獨特的步幅/步頻比(Donati, 1995)。總而言之，在百公尺跑時，步幅和

步頻是處於一個不斷組合、不斷變化的動態過程，一定的步幅與步頻組合產生相應

的組合效應－一定的速度(郭立亞、譚云平，1997)；跑者速度的增加，是推進力增

加而來的，推進力增加導致步幅的增長，適當步幅和步頻結合是提高速度的最佳途

徑(Hubbard, 1993)。 

根據國內外研究結果指出，跑步速度是步幅(stride length)與步頻(stride frequency)
的交互作用，當跑步趨近最大時，步頻的變化大於步幅，因此，對其最終速度的決

定，重要性也較大(Mero, Komi, ＆ Gregor 1992, Ozolin 1986a, Ozolin 1986b, 
Schmolinsky 2000)。另外也有學者認為，短跑運動選手的步幅與百公尺成績的相關

性較低，而步頻的相關程度較高(馮敦壽，1986b)。簡鴻玟(1998)、劉淑華(2002)研究

結果指出若要增進跑的速度，就必須加大步幅及增快步頻，其中又以步頻是造成速

度快慢的重要因素。我國這幾年短跑成績一直徘徊不前，筆者為探討步幅和步頻何

者是影響短跑選手速度的重要因素，瞭解百公尺跑步幅、步頻與平均速度之相關，

因此，藉由 92 年全國中等學校運動會作實況拍攝，希望在比賽情境下，發現一些影

響我國男、女短跑成績的原因，獲得一些新的見解，以作為短跑選材、訓練、教學

以及短跑技術改善的依據。在講求毫秒必爭且以最快速度完成的競賽短距離跑，步

幅和步頻有著密切關係，何者對速度表現較為重要？何者是目前訓練所要重視的技

術表現，這是本文所要探討的。 
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二、研究目的 
本研究的目的是以 92 年全國中等學校運動會百公尺選手為對象，探討步幅、步

頻與平均速度之相關，提供給教練及選手瞭解步幅和步頻何者對速度表現較為重

要，以作為訓練時的參考。 

三、研究範圍 
    本文為顧及成績和速度發揮的落差，期望技術水準能在一定的範圍內，擬以 92

年全國中等學校運動會田徑百公尺國女組、高女組與國男組、高男組之預賽、複賽

及決賽各組前三名選手的步幅、步頻與平均速度為研究的範圍，作統計分析加以探

討。 

 

貳、研究方法與步驟 

一、研究對象 
本研究主要是以參加 92 年全國中等學校運動會百公尺選手為研究對象。男選

手：78 人次，其平均身高 174.0 ± 2.35 公分、體重 73.63 ± 1.83 公斤；女選手：63

人次，其平均身高 162.0 ± 1.83 公分、體重 51.25 ± 1.35 公斤(實際人數：男選手為

54 人；女選手為 39 人)。 

二、研究時間 
九十二年四月二十六日~二十七日。 

三、研究地點 
台南市立體育場。 

四、比賽錄影之拍攝 
本文為增加研究資料的嚴謹性，數據採集都在比賽現場進行，能真實地反映運

動競賽時的情況。將 SNOY 攝影機(60Hz)一台架設於距離跑道右側五十公尺處的司

令台上，全程拍攝 92 年全國中等學校運動會田徑國女、高女組與國男、高男組百公

尺預賽、複賽和決賽，各組前三名選手百公尺比賽，影像擷取從選手起跑開始至越

過終點線整個跑的動作過程；並於賽後至運動競賽組取得比賽成績記錄，選取每賽

次每組前三名選手的百公尺成績為紀錄，以作為本研究原始成績之依據。 
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五、比賽實況之記錄 
筆者觀看選手比賽錄影帶資料登錄時，都會以慢動作方式重播起跑後的比賽畫

面，仔細審視計算從百公尺鳴槍後起跑第一步到越過終點線最後一步的全程步數，

反覆確認全程步數無誤後，再將此筆資料記錄於紀錄表上，以利計算平均步幅和平

均步頻等數據。 

六、資料處理方法 
（一） 步數之測定：從起跑第一步開始計算到越過終點線的最後一步，為百公

尺全程步數。 

（二） 平均步幅：每跑一步的長度。步幅＝距離/步數(公尺/步) 

（三） 平均步頻：每秒鐘跑的步數。步頻＝步數/時間(步/秒) 

（四） 平均速度：速度＝距離/時間(公尺/秒)。 

本研究以 SPSS 10.0 for Windows 套裝軟體進行資料分析，主要的統計方法為描

述統計、獨立樣本 t 考驗和 Pearson 積差相關。顯著水準定為 α＝ .05 

(一)以描述統計(descriptive statistics)分析全國中等學校運動會百公尺選手各組

別之研究變項的基本資料。 

(二)本研究先以獨立樣本 t 檢定(t-test)考驗步幅、步數、步頻及平均速度等變項

是否具有明顯的組別差異及性別差異。 

(三)以 Pearson 積差相關考驗步幅、步數、步頻與平均速度間的相關程度。 

 

參、結果 

步幅和步頻是構成跑速的主要因素，也是短跑選手各個環節及整體技術動作的

綜合表現。短跑選手想要跑的更快，就要在加大步幅與增快步頻上，兩者適當均衡，

才能產生更快的速度。以 92 年全國中等學校運動會百公尺選手步幅、步頻與平均速

度進行相關分析，以作為教練及選手改進技術之參考。本文係針對本研究所獲得之

各項資料進行統計分析及討論，共分一、各組百公尺預賽、複賽及決賽之平均成績

表。二、國、高中組各變項 t 考驗摘要表。三、男、女生組各變項 t 考驗摘要表。

四、各組別基本資料統計表。五、各組別簡單相關摘要表。其分別說明如下： 
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表一 各組百公尺預賽、複賽及決賽之平均成績表 

組  別 國男組 國女組 高男組 高女組 

預  賽 11.50 ± .28 12.91 ± .27 11.13 ± .21 12.49 ± .30 
(人次) 24 27 30 12 

     
複  賽 11.24 ± .18 12.66 ± .20 10.97 ± .21 12.39 ± .22 
(人次) 9 9 9 9 
決  賽 10.95 ± .11 12.28 ± .12 10.85 ± .12 12.15 ± .13 
(人次) 3 3 3 3 

單位：秒 

 

一、各組百公尺預賽、複賽及決賽之平均成績表 
表一國男組百公尺決賽成績為 10.95 ± .11 秒、國女組為 12.28 ± .12 秒、高男組

為 10.85 ± .12 秒、高女組為 12.15 ± .13 秒。從各組百公尺選手預賽、複賽及決賽的

成績來分析，在講求毫秒必爭以最快速度完成比賽的短距離跑，選手們均能在決賽

中全力以赴，將速度表現發揮至淋漓盡致。從預賽國男組百公尺 11.50 ± .28 秒、國

女組 12.91 ± .27 秒、高男組 11.13 ± .21 秒、高女組 12.49 ± .30 秒的成績來分析，國

男組決賽成績比預賽快了 0.55 秒、國女組快 0.63 秒、高男組快 0.28 秒、高女組快

0.34 秒；從預賽至決賽成績的秒差表現來看，高女組和高男組比國女組和國男組有

較快之速度能力，乃由於較大之步幅和較高的步頻。運動能力是隨發育時期而提升

的，技術與體能隨著年齡而提高，因此，愈高年級的學生，運動能力愈成熟，愈為

優越(許樹淵、蔡特龍、陳啟宗、蔡崇濱、廖貴地、蘇雄飛，1981)。因此，高女組

和高男組從預賽至決賽的比賽成績起伏差距較小，在每個賽次的速度發揮較平均，

並能維持一定的速度水準表現，顯示高中組選手技術表現較趨成熟穩定，能在各賽

次環節中將速度作最好的控制與調配，將實力發揮到極限，並維持一定的速度水準

表現。 

二、男、女生組各變項 t 考驗摘要表 
從表二性別差異 t 考驗分析結果所顯示，在步數、步幅、步頻和平均速度均出

現明顯的性別差異(t ＝14.12、- 13.67、3.80、27.40, p ＜ .05)。從不同性別來看各
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組變項的平均數，由於男性選手百公尺全程步數較少，因此，平均步幅較女性選手

大，平均步頻頻率表現也較快。整體速度能力，男性選手比女性選手表現較為優異。

由於本研究所有變項皆出現明顯的性別差異，所以後續的統計分析將分成男、女兩

部份進行討論。 

 
表二  男、女生組各變項 t 考驗摘要表 

男  生  組            女  生  組 

 人次 平均值 標準差 人次 平均值 標準差 t 值 P 值 

步幅(公尺/步) 78 2.01  .12 63  1.82  .11  14.12* .05 
步數(步) 78 49.67 2.00 63 54.61 2.27 -13.67* .05 
步頻(步/秒) 78 4.42  .16 63  4.31  .17   3.80* .05 
平均速度(公尺/秒) 78 8.91  .21 63  7.90  .21 27.40* .05 

* p＜ .05 

 
表三 各組別基本資料統計表 

組  別 個數 最小值 最大值 平均數 標準差 
國男  步    幅 

步    頻 
步    數 
平均速度 

36 
36 
36 
36 

 1.81 
 4.11 
47.00 
 8.43 

 2.12 
 9.17 
55.00 
12.28 

 1.98 
 4.42 
50.38 
 8.79 

.02 
 .19 
2.07 
 .20 

國女  步    幅 
      步    頻 
      步    數 
      平均速度 

39 
39 
39 
39 

 1.66 
 4.02 
51.00 
 7.49 

 1.96 
 4.60 
60.00 
 8.21 

 1.82 
 4.28 
54.87 
 7.80 

.01 
 .17 
2.26 
 .18 

高男  步    幅 
      步    頻 
      步    數 
      平均速度 

42 
42 
42 
42 

 1.88 
 4.09 
46.00 
 8.68 

 2.17 
 4.86 
54.00 
 9.27 

 2.04 
 4.41 
49.07 
 9.02 

 .02 
 .15 
1.78 
 .16 

高女  步    幅 
步    頻 
步    數 
平均速度 

24 
24 
24 
24 

 1.69 
 4.09 
51.00 
 7.70 

 1.96 
 4.63 
59.00 
 8.35 

 1.84 
 4.36 
54.20 
 8.05 

 .02 
 .15 
2.28 
 .17 

     單位：步幅為公尺/步；步頻為步/秒；平均速度為公尺/秒 

 
三、各組別基本資料統計表 

由表三看女子組步幅和步頻的表現，國女組的平均步幅為 1.82 公尺/步，步頻為
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4.28 步/秒；高女組的平均步幅為 1.84 公尺/步，步頻為 4.36 步/秒；從以上數據得知，

高女組步幅和步頻能力表現均優於國女組。國女組的步幅均值為高女組的 98.91 

﹪，而步頻均值為高女組的 98.16 ﹪，由此可看出國女、高女組的步幅和步頻兩者，

步頻相差 1.84 ﹪較步幅差距大。男子組方面，國男組平均步頻為 4.42 步/秒，高男

組為 4.41 步/秒，兩組只有些微差距；在步幅方面，國男組平均步幅為 1.98 公尺/步，

高男組平均步幅為 2.04 公尺/步，國男組步幅均值為高男組的 97.05 ﹪。 

 
表四 各組別簡單相關摘要表 

  步  幅 步  頻 平均速度 

國男 步    幅 1.000   

 步    頻 - .84* 1.000  

 平均速度 .19  .36* .1000 
國女 步    幅 1.000   

 步    頻 - .81* 1.000  

 平均速度  .34* .26 .1000 
高男 步    幅 1.000   

 步    頻 - .84* 1.000  

 平均速度 .19  .36* .1000 
高女 步    幅 1.000   

 步    頻 - .85* 1.000  

 平均速度  .51* .10 .1000 

* p ＜ .05   

  

四、各組別簡單相關摘要表 
從表四簡單相關摘要表得知，國男組、國女組、高男組和高女組的步幅與步頻

的關係皆呈顯著負相關(r 值分別為-.84, -.81, -.84 ,-.85, p ＜ .05)，若跑時要求步頻

快，而步幅過大將也直接影響步頻的快慢。依相關程度而言，有一個共同的特徵：

也就是說，步幅與步頻之間皆為高相關，代表它們的關係相當密切的，步幅與步頻

組合產生相對應的組合效果，步幅和步頻共同決定跑速。另一方面，就平均速度與
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步頻之間呈現了明顯的性別差異；更切確地說，只有國男組和高男組的步頻與平均

速度呈現顯著正相關(r 值皆為 .36, p ＜ .05)，但其相關程度為中低相關。反之，國

女組和高女組的步頻與平均速度的相關不明顯(r 值分別為 .26, .10)。此外，本研究

還發現一項有趣的性別差異，亦即，國女組和高女組的步幅皆與平均速度達顯著正

相關(r 值分別為 .34, .51 p ＜ .05)，其中高女組的步幅與平均速度為中等相關程度，

而國女組的步幅與平均速度則呈中低相關程度。 

 

肆、討論 

一、全程技術指標之分析 
跑的技術優劣表現在步幅與步頻。步幅大、步頻高，速度必然快。由本研究數

據可看出，國男組和高男組平均步幅和步頻兩者的表現，國、高中男生組的平均步

頻只有些微差距。步幅方面，國男組平均步幅為 1.98 公尺/步，高男組平均步幅為

2.04 公尺/步，國男組步幅均值為高男組的 97.05 ﹪，高男組較大的步幅能力表現較

優於國男組，兩組主要差距為步幅能力，差距為 2.95 ﹪；欲縮小兩組之間的差異，

國男組可從步幅方面來著手。綜合文獻資料，影響步幅的因素很多，步幅與技術的

合理性及力量、柔軟度等素質有關，欲增進步幅的能力，應瞭解影響步幅的因素有

腿長、蹬地的力量、速度和角度、髖關節的靈活性、肌肉柔韌性、擺腿及著地技術

等(潘瑞根，2002)；關節柔軟度也是完成更大幅度運動的重要影響因素(如步幅)，這

對於任何需要快速跑步的運動項目最為重要(林正常，2001)。 

此外，步幅可藉由訓練中獲得改善，而且也受與地面接觸時的衝量的影響，

Wood(1987)研究指出影響短跑成績最大的因素是支撐腿的回縮問題，縮短支撐時間

必然會引起水平衝量的減少，關鍵就在於著地點必需要儘量靠近身體重心投影點下

方，才能使著地產生的制動衡量減至最小，在推蹬動作結束後迅速作膝蓋的彎曲，

以求加快步頻，又能產生最大的步幅。陶武訓(2002)研究指出，跑百公尺時，推蹬

腳應儘量加大推蹬力，以充份推蹬完全，進而增大身體重心的拋射水平距離以增大

步幅。因此，本文建議國男選手不能一昧地加大步幅，應在不影響步頻前提下，適

當地增長著地距離，以利提供腿較充分的動作範圍，這樣既有利於蹬地力量的發揮，

亦利於步幅(李誠志、黃宗成，1986)。 
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國女組的步幅均值為高女組的 98.90﹪，而步頻均值為高女組的 97.94﹪，由此

可看出國女、高女組的步幅和步頻兩者，以步頻相差 2.05﹪差距較大。欲縮小高女、

國女組之間的差距，國女組可藉由發展速度力量；改善無氧功能系統和快肌纖維的

工作能力，進而提高步頻，增快跑速(曾丹平，1999)，以提高速度表現；或提高腿

和手臂的擺動速度，快速擺臂亦能增加步頻的頻率(劉尚金，1993)，亦是增快步頻

的有效途徑。 

二、步幅、步頻與平均速度之相關分析 
跑步速度是步幅與步頻的交互作用，步幅和步頻是處於一個不斷組合、不斷變

化的動態過程，一定的步幅與步頻組合產生速度的組合效應。本文結果發現，國、

高中男選手和國、高中女選手在步幅、步頻與平均速度的相關產生不同的結果，更

切確地說，步頻和步幅兩者與平均速度存在著明顯的性別差異。我國男子選手所呈

現的是步頻與平均速度有顯著相關，步頻是影響本文男子選手速度表現的重要因

素。劉淑華(2006)及蘇耿賦(1994)研究指出，我國男選手步幅和步頻發展不平衡，與

國外選手作比較後，步頻能力較國外選手優異，步頻能力是影響我國男選手平均速

度的重要指標，但要求步幅能力的增進，亦是不容忽視的一環。 
女子選手則是步幅能力與平均速度有顯著相關，步幅是影響本文女子選手平均

速度表現的重要因素。過去研究指出，步幅與身高、腿長有關，有其個人的獨特性

(Mero, Komi, ＆ Gregor 1992, Moravec, Ruzicka, Susanka, Dostal, Kodejs, ＆ Nosek 
1988)。由於每一個年齡都有自己的生理和心理特點，訓練水準等因素，或體型、身

高、腿長及柔軟度等。倘若柔軟度也是影響步幅大小的因素之一，年齡與性別影響

青少年時期的柔軟度，且女性運動員的柔軟度優於男性運動員，最佳的柔軟度出現

在 15 或 16 歲(Mitra ＆ Mogos, 1980)。因此，短跑訓練需考慮女性生長發育的生理

特點，特別是年齡較大的女性短跑運動選手，相對步幅能力較好，這主要是身高增

長的因素作用的結果，足以影響步幅能力的表現，使得不同性別的步幅與速度能力

上有著不同相關的呈現(馮敦壽，1986a)。 
 

伍、結論與建議 

一、結論 
(一)從預賽至決賽的成績表現，高女組和高男組比國女組和國男組有較快之速度能

力，乃由於較大之步幅和較高的步頻。 
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(二)本文國男、國女和高男、高女組的步幅和步頻皆為負相關，並達顯著水準 p 

＜ .05，此乃因所跑距離均為 100 公尺所導致，跑時要求步頻快，而步幅過大將

也直接影響步頻的快慢。 

(三)男選手的步頻與平均速度達顯著水準 p ＜ .05，步頻是影響男選手速度表現的

重要因素。而女選手的步幅與平均速度達顯著水準 p ＜ .05，步幅則是影響女

選手速度表現的重要因素。 

(四)高女組在步幅和步頻能力表現上均優於國女組，其中，以步頻能力差距較大，

差距 1.84 ％。國男組和高男組的步頻只有些微差距，步幅則由高男組優於國男

組，兩組以步幅能力為主要差距，差距 2.95 ％。 

二、建議 
為提昇我國百公尺成績表現，步幅和步頻對速度的重要性，在不同性別差異的

訓練工作上通過短跑選材與訓練的篩選，男選手應重視步頻能力的表現，女選手可

著重發展步幅能力訓練，以塑造正確技術指標，取得良好成績表現。 
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Relations among Sprint Contestants’ Step length, 

Step frequency, and Average Speed 
Shu-Hua Liu 

Ming Chuan University 
 

 The study based on the clip of the 2003 National-wide High School’s Track and  

Field Competition considers the target groups of 141 athletes, which were divided into 

junior high school male group, junior high school female group, senior high school male 

group and senior high school female group, form third place to first place in preliminary 

contests, semi-finals, and finals. The clip captured the whole movement of sprinters from 

the starting line to terminal line in 100 meters race by SONY camcorder (60Hz). On the 

other hand, the purpose of this study focuses on the influence among average speed, step 

length, and step frequency, and can be used as a supply references for training to coaches 

as well as athletes.  The main statistical data are analysis of the differences between 

description statistics, t test and Pearson’s multiplication. The result shows: First, from 

preliminary contests to finals, female and male groups of high school have faster speed 

because of longer steps and faster step frequency. Second, in the study, the relationship 

between the male and female groups of junior high school and the male and female groups 

of senior high school is negative. Due to the same race distance of 100 meter, the value 
reaches the standard (p＜.05). This shows step length is closely related with step frequency, 

presenting the length of step influences the speed of the step frequency. Third, the average 
speed and step frequency of male athletes reach the standard value of p＜.05, showing the 

step frequency is the main factor for speed. Nevertheless, the average speed and step length 
of female athletes reach the standard  value of p＜.05, showing the step length is the main 

factor for speed. Forth, in the performance of step length and step frequency, senior high 

school female group has superiority over junior high school female group while the 

difference is 1.84 % in step frequency ability. The difference in step frequency 

performance is slight between junior high school male group and senior high school male 
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group. However, the senior high school male group is superior to junior high school male 

group in step length and the difference is 2.95 %. 

 
Key words: step length, step frequency, average speed, sprint 
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The Influence of Lower Limb Motion of Long

Jumpers on Performance 

Cheng-chung Yu
1
, Jian-syun Chen

 2 

1
Kao Yuan Institute of Technology, 

2
Wenzao Ursuline College of Languages

Purpose: The purpose of this study was to analyze male and female long 

jumpers’ approach, take-off and flight motion. Method: This study used three 

cameras with a speed of 60 frames per second (Sony) to record the jumpers 

performance in the 2005 International Track and Field Competition. According the 

Dempster model(1955) to record 14-segments and 21-joint points on the jumper’s 

performance  through the Kwon3D analysis software to analyze the dates.  

Results and Conclusions: First, the leg stiffness of takeoff corrected 

significantly with the performance on female. That is to say the bigger 

vertical strength would promote performance. Second, the takeoff angle 

and vertical velocity and fan angle were reached to the significantly 

corrected with the result in men’s player. Third, during support phase , the 

angle of knee and ankle was main buffer joint. Fourth, the angle of the 

moving leg during the support phase was bigger than that during the 

push-off phase, and, during the buffer phase, the angle of the moving leg 

correlated significantly with the performance for female(r=0.675 r=0.636, p

.05). That is to say the fast-moving motions of the moving leg during the 

buffer phase would influence performance. Fifth, changes in the angle of the 

take-off leg and the moving leg were significantly correlated with the vertical 

velocity during the support phase for female (r=0.730, p .05), which means a 

bigger angle of the two legs contributed to the increase of vertical velocity. Sixth , 

the moving degree of the moving leg achieved high-intermediate correlation with the 

hip-joint of the take-off leg, which indicates that the greater the moving degree is, the 

better the hip-stretching motion of the take-off leg is. It has positive meaning on the 

elevation of the take-of effect.  
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Suggestion: To strengthen the training of the leg swing motion will adventage 

to acquire vertical velocity to promote performance.  

Keywords  Limb motion, Leg stiffness, Angular stiffness, Free leg. 
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The Analysis on Plyometric Ability of Female 

Long Jumpers and Triple Jumpers 

Jian-syun Chen
 1
, Cheng-Chung You

 2
, I -SUNG Chiu

 2

1
Wenzao Ursuline College of Languages,

 2
Kao Yuan University 

Purpose The purpose of this study is to assess plyometric ability of female long and 

triple jumpers, and the study’s result will serve as a reference for coaches or for training 

and coaching materials. Method  The study used five cameras with a speed of 60 frames 

per second (Canon ZR-60) to film the finalists in the woman’s long jump and triple jump at 

the 2003 National Games.  The two-dimensional film analysis based on a 14-segment and 

21-point body model was conducted.  

Result and Conclusion  The study’s results were as follows.  1. The response 

coefficients reflected by the muscle during the support phase reached 17.18±12.86 and 

63.47±14.43 in the woman’s long and triple final respectively.  The response coefficient 

in the woman’s long jump final had significant main effect on performance (r=0.687, P

0.05).  2. The hip joint alignment from landing to muscular preload did not decrease 

gradually, indicating that hip joint was not the main impact-alleviation joint in long and 

triple jumps.  3. The angle of knee joint during muscular preload reached 17.12±3.43
0
 for 

long jump and 17.28±4.63
0
 for triple jump.  The muscular preload was not significantly 

correlated with the horizontal and vertical velocity at landing and takeoff.  4. The angle of 

ankle joint at muscular preload was 16.13±4.75
0
, and ranged around 32.16±9.23

0
 at leg 

drive.  Both figures revealed no significant correlation with the horizontal and vertical 

velocity at landing and take-off.  5. During the support phase, a negative significant 

correlation was found between muscular preload and performance (r=-0.694) in the long 

jump.  6. The coupling angle between the ankle and knee joints was positive, revealing 

that both ankle-and knee joints shortened and stretched at the same time during muscular 

preload and the leg drive; the coupling angle between the knee and hip joints was found 

negative during muscular preload, which means that both joints were not saving energy for 
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the next step simultaneously. 

Keywords: Plyometric contraction; Coupling angle; Range of muscular preload; 

Response coefficient 
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The Evaluation of Lower Extremity Injury 

Predictive Model

Adi Wang 

Fu-Jen Catholic University 

Muscle strength, endurance were often used for the evaluation of the rehabilitation 

program in lower extremity injury. However, the symmetry index (SI) is as one of the 

methods to evaluate gait pattern in lower extremities, helps to determine symmetry in the 

kinetic data between injured and un-injured lower extremities. In this study, we proposed 

two injury models using gait parameters. Gait data were then used to test these two models. 

These data were collected from 42 injured subjects and 19 un-injured subjects using 

treadmill that equipped with two force plates. In the models, we assumed that the 

symmetry value would shift to un-injured side for the first peak value, second peak value, 

weight acceptance rate and single limb stance time, and would stay at injured side for 

contact time. However, our data failed to prove this assumption and concluded that gait 

symmetry for injured lower extremity is unpredictable. From this study, we suggested that 

more data from normal subjects is needed in order to develop a norm data for gait pattern, 

and injured region of lower extremity might be a fact that influenced our data analysis, so 

as dominant leg which may affect gait symmetry, all of these need to be studied in future 

investigation. Furthermore, longer data acquisition may be also needed, so that the method 

of time domain analysis or frequency domain analysis may be applied to find out gait 

pattern for injured and un-injured subjects. 

Key words: gait, weight acceptance rate, first peak value, sports injury. 
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Kinematic Analysis of The Morements of Rowing 

Crewfor Elite Rowing Players 

Kuan-hsien Li  

Fu Jen Catholic University

The purpose of this study was to analyze the range of joint motion of 500 meters in 

Concept 2 rowing ergometer on Kinematics , during the phase of enter and surface water , 

one male and one female elite rower were used to be the subjects . JVC video camera

60Hz was the major equipment to collect the data from sagittal plane of subjects. The 

ankle joint , knee joint , hip joint , shoulder joint , elbow joint angle of the 10th oar , the 

20th oar , the 30th oar , the 30th oar , the 40th oar , and the 50th oar while entering and 

surfacing water were be analyzed to decide the range of motion for male and female 

rowing players , according to the displacement of the center of mass. After data calculating 

and data analyzing , the following conclusions of this study have been reached : 1. The 

joint angle for men player to enter water were 63.49±3.61 degrees of ankle joints, 

59.67±3.65 degrees of knee joints, 20.47±5.03 degrees of hip joints, 94.461.27degrees of 

shoulder joints and 157.60±4.21 degrees of elbow joints. 2. The joint angle for men player 

to surface water were 100.62±1.73 degrees of ankle joints, 157.01±3.68 degrees of knee 

joints, 124.76±4.65 degrees of hip joints, 41.43±4.20 degrees of shoulder joints 

and53.79±4.28degrees of elbow joints. 3.The joint angle for women player to enter water 

were 45.62±2.65 degrees of ankle joints, 44.19±2.36 degrees of knee joints, 30.21±1.34 

degrees of hip joints, 93.13±4.23 degrees of shoulder joints and 165.31±3.44 degrees of 

elbow joints. 4.The joint angle for women player to surface water were 111.15±2.80 

degrees of ankle joints, 166.58±1.28 degrees of knee joints, 140.96±3.31 degrees of hip 

joints, 44.50±4.62 degrees of shoulder joints and51.69±3.71 degrees of elbow joints. The 

conclusion of this study were following : 1. At surface at stage, the ankle joint should be 

more extended in order to prevent the excessive backward of trunk. 2. It was necessary to  

maintain the stable joint angles in high oar frequency to improve rowing performance. 

Key words rowing rowing ergometer joint angle 
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The Performance Analysis of China Women's 

Volleyball Team In The Finals Of 2005 Word 

Grand Prix  

Chi-Min TANG

Tatung University 

The subject of this research were through making statistics on technical data of 

Chinese team's five matches in final match of 13th world woman grand prix match in 

2005, Japan. Result of study finds Chinese Women's Volleyball Team behavior of 

match this and not as good as expectancy, whether is it display through competition 

course and analysis result of income of data good factor to sum up. 1) Oneself fall 

too much, each average fault is it account for rival score 25.14% rate to divide. 2) 

The psychological factor is influenced and behaved, can't capture for a long time in 

addition, lost and divided repeatedly, it is not good that the approach psychology is 

adjusted rightly. 3) The high advantage is unable to represent, though Chinese 

Women's Volleyball Team this have fine height terms very, High player storm and is 

it shows abnormally to be so that unable to represent high advantage that should have 

to block. 4) Available substitute sportsman too little, young player steady degree and 

maturity is not good, so that rely mainly on the fact that old sportsmen appear on the 

stage, player dispatchers are limited. Fifth, skill and tactics do not change much, it is 

too inflexible and unable to attack and defend effectively that tactics is used. Result 

analyze is it improve defect of technology, give rookie appear on the stage chance, 

notice psychology adjust right, upgrade and changeable tactics suggestion more to 

propose to income the above. 

Key words: volleyball, word grand prix, analysis, China, Brazil, Italy, Cuba 
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The analysis of the batting ability and the 

victory or defeat of competitions to the Athens 

2004 Olympic Games in women’s softball 

Show-Tzu Yen
1
, Li-Shu Chiu

2
, Sheng-Jung Lai

3

1
Fu Jen Catholic University, 

2
National College of Physical Education and Sports, 

3
Taipei Physical Education College 

The purpose of this research was to discuss the relationship between the batting 

ability of softball and the result of competitions under the new rule and regulation.I 

expect it would be able to provide coaches and players a training reference in the future. 

The so-called batting ability in the research including one-base hits (single), 

two-braggers (double), three-braggers(triples), home runs, total of base hits and runs. 

The method of the research analyzed the contest records in every preliminary to each 

women’s softball team of the Athens 2004 Olympic Games.The consequence of 

analysis discovered that the four teams entered the finals were also the top four with 

more superior batting ability. Therefore, it revealed that the batting ability was a key to 

decide if the team was able to enter the finals from the preliminaries, that is, it 

sufficiently affected the victory or defeat of competitions. 

Keywords: the Athens Olympic Games, softball, hitting ability  
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Discourse on the Strategic Analysis of Taiwan’s 

Applocation toHost the 2011 Universiade 

Games

I-sung Chiu
1
, Cheng-yang Huang

2
, Ying-chia Lo

3

1
Kao Yuan University, 

2
Fu Jen Catholic University, 

3
China Institute of Technology 

To apply to host international comprehensive sports games is a major 

national  athletics policy of Taiwan. The 2009 World Games to be held in 

Kaohsiung and The 2009 Deaflympic Games to be held in Tapei are important 

indices to Tsiwan’s effort to break through diplomatic isolation. In this thesis, 

the reasons why Kaohsiung failed to win the right to host Universiade Games 

are examined and revised, and the strategy that Taiwan should apply when it 

bids to host Universiade Games in the futtre is put forth, with the hope of 

winning the right to host the 2011 Universiade Games so as to establish 

Taiwan’s positive image in the international community and to achieve the 

positive meaning of marketing Taiwan. 

Keywords: Universiade Games  strategic analysis
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Initial Investigation on the Participation 
Motivations for Sport Volunteers 

Lin, Heuy-ting
1
 Lin, Ming-chung

2
 Chiu, Yi-song

3

1
FuJen Catholic University 

2
Lee Ming Institute of Technology 

3
Kao Yuan University 

    Following the progress of the society, more and more people, with the sincerity 

of devotion, sentiment of benefit others, heart of helping and enthusiasm of serving 

people, are willing to join voluntary service. The 21
st
 Hearing Impaired Olympic and 

the 8
th

 World Athletic Games will be held in 2009 in Taiwan, the scope of finance, 

resource and man power will, following the trend of expansion for international 

games, be greatly in demand. Every game authority would hope to organize a service 

team of high quality and efficiency, combining people power and passion, so as to let 

game activities progress smoothly. To comprehend and grasp the participation 

motivations of the voluntary service personnel completely, take the related factors 

into consideration, give them what they would like, let sport volunteers gain their 

sense of achievement while giving full scope of their talents to serve public, would 

be a too important issue to ignore. Deeply understand the participation motivation of 

sport volunteers, apart from helping them to teach the organizational goal during 

their service period, would also make them contribute their talents entirely, let their 

humanity shine and realize their self esteem, and create a positive and proactive 

genuine sense towards sport. 

Key words: Voluntary Service, Sport Volunteer, Participation Motivation 
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To comment on the effectiveness of sponsorship 

on sports 
Shang-Wen Chen 

Fu Jen Catholic University 

Corporate sponsorship, not only a philanthropic behavior but a marketing 

communications vehicle, has been increasingly popular for past 10 years. A 

considerable amount of research has shown that that two of the most common 

reasons why firms enter into sponsorship arrangements are to increase brand 

awareness and to establish, strengthen, or change brand Image. Many scholars also 

have verified that companies can build brand equity by sponsoring. However, little 

research investigated how sponsorship participation is beneficial to a firm and its 

brand from consumers’ perspectives. This study was to find out the successful factors 

of sports sponsorship and measure the effects of sports sponsorship from consumers’ 

perspectives.

    according to the theory and domestic and international positive research, we can  

understand that to assess the benefit main ways in which enterprises will support the 

sport match are Recall and Recognition the rate of the support manufacturer , and the 

change of comment quantity supporting and supporting benefit in terms of the 

movement consumers, to enterprise's brand or products image since the patronage 

behaviors of enterprises (Image), Purchase intention and Purchase behavior ,etc..  

    While engaged in supporting in sporting, sponsoring enterprise and the activity 

which is supported should report the policy - ' the equality and mutual benefit ' , 

setting up correct patronage idea, understand one's own patronage purposes and the 

goal of organize, after all, we could create win-win chance for each other . 

Keywords: Consumers, Purchase intention, Purchase behavior 
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The psychological response of athletes and the 

necessary reaction after athletic injury 

Ann-Mei Chi
1
, Adi Wang

2

1
Fu Jen Catholic University,

 2
Fu Jen Catholic University 

The moment that Chen Shi Xin and Zhu Mu Yan won the gold medals for 

Taekwondo at the 2004 Olympic game in Anthem,  is certainly the moment that 

will be remembered for a lifetime to many of us.  However, at competitive sporting 

events, all of the athletes will have similar skills and physical conditions.  So the 

factor that will ultimately determine the victory is therefore depended on the 

athletes’ psychological superiority.  For many years, psychological training has 

been employed to enhance the performance of the athletes, such as the Canadian 

team during the 1984 Olympic game in Los Angeles.  Almost 99% of the Canadian 

athletes were involved in imagery practicing, which is part of the psychological skill 

training, to prepare for the Olympic game, and the find result was the winning of a 

total of 44 medals compare to 11 medals from the 1976 game in Montreal .

However, nothing can be more frightening to athletes than the occurrence of athletic 

injury when the athletes are at the peak of their physical condition. 

  This article discusses the psychological impact on athletes after athletic injury 

from psychological point of view and the athletes’ psychological response.  The 

athletes’ psychological wellbeing can be improved by: 1  having constructive 

discussions; 2  comprising clear and defined goals; 3  changing negative thoughts; 

4  employing psychological skills; and 5  increasing the support from the society. 

Keywords: Sports injury, Athlete, Psychological rehabilitation, Psychological 

skill training 
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The Preliminary Analysis of Internet Public 

Relations in the teams —a Case of the Brothers 

Elephant Baseball Team 

Phoenix Hsu 

National Taiwan Normal University 

In the recently years, because the Internet is popular, it has become the fifth 

media besides four traditional medias—newspaper, magazine, broadcast and 

television (Morris & Ogan, 1996). The rise of Internet breaks past traditional 

convention, and business can be active to communicate with consumers immediately 

and symmetrically. It can also collect opinions of public and promote the benefit of 

public relations. Brothers Elephant baseball team uses the website to construct the 

communication of public relations on the Internet by relying on the interaction, 

integration, sharing the information and shorting time and distance of Internet. This 

study is discussed about public relations performed on the Internet with the methods 

of case study and documental analysis. The inference is that the team ignored the 

significance of image establishing and crisis handling, but pay more attention on 

delivering massages and interactive feedback, on the whole it still conform to the 

communicative model of two-way symmetric. If they can strengthen on image 

establishing and crisis handling, the benefit of Internet public relations can be   

maximum.

Keywords: internet public relations, team website 
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A Comparison of the Professional Baseball 

Umpire System of America, Japan, and Taiwan. 
Chieh Hsu

Fu Jen Catholic University

For more than ten decades, baseball has been drawing people’s attention.  

Nowadays, with the excitement of the competition, more situations happen in the 

games.  The thirteen regulations that were made in the beginning couldn’t fit into 

the current competitions any more, so more specific regulations were added.  

However, with the increase of the complicated regulations, more professional 

baseball umpires are needed for the job.  So far, the great development of the 

professional baseball has made an impact on higher requirements for umpires.  The 

job as the professional baseball umpire has been professionalized and systemized.  

Therefore, this current research was to compare the umpire systems among America, 

Japan, and Taiwan.  

With comparison, this research found the following methods to improve the 

baseball umpire systems in Taiwan:  First, giving good basic training to the baseball 

umpires; second, specifying the promotion system; third, establishing a minor league; 

fourth, offering good pay; fifth, getting appropriate rest; and, sixth, preventing from 

over-interference from people outside the umpire group.  

As an old saying goes, “The stones of those hills may be used to polish gems”.  

Although the situations in Taiwan differ from those in America and Japan, all of us 

may encounter similar difficulties in the process of development.  Besides taking 

experience for reference from America and Japan, we should add on our own culture 

to develop a set of our own baseball umpire systems.  Then we will be able to 

promote the baseball environment in Taiwan, enrich the baseball culture in Taiwan, 

and keep our baseball in the world’s top 5.
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The application of the Tae Kwon Do imagery 

training

Wen hsiung Chang , Yu-Yung-Chang

NationalShaLu IndustrialVocation Senior High School,  

Cardinal Tien College of Nursing 

The Tae Kwon Do is a kind of contact sports with highly tecnical skill that 

is exposed to there are lot of high dangerous factors. Vigorous competition

match regular cause sport injure.The injury will engneder the training stops. In

that time, We can help athlete to repeat the skill-simulation before injured by 

through the imagery training. It would increase the experience of unable actual 

exercise by injured. Combining the imagery training with the body exercise 

would be the important factor of Tae Kwon Do skill learning. 

“Imagery training”, It means that does not do the body exercise, but to 

consider the images of training technical skill situation and emotion model in 

your brain. Making the Tae Kwon Do player uses various kinds of sense organ 

olfaction, hearing, touching, vision  to experienced and imagined the process 

of situation in exercise, Imagery training is a learning method of cognition 

which strengthens exercise skill performance.  

The Imagery training must be operating through the systematic way in a 

long-term project to produce the maximum effect. We use it in pre-training

game season, private time ,etc. In this article, we are mainly talking about the 

concept and perceive of imagery training which the Tae Kwon Do player should 

have.

Keywords imagery training Tae Kwon Do
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Application of the Imagery in Rowing 

Hsiao-fang Yang, Mao-sung Hsieh, Kuan-hsien Li 

Fu Jen Catholic University 

Rowing, this sport, except basic technology and physical vigor needing to possess, the 

most important thing is consistency of movement of the oars. How to train the consistency 

of movement of the oar? We can let the oars bring the mature technology of rowing and 

physical vigor fully into full play by the way of mental training , reaching the body and 

mind to unify. It’s because that the domestic literatures of rowing are too few, above all, 

there are almost zero in the aspect of mental training. The author of this article hopes to 

supply the mental training which the domestic coaches of rowing lack by collecting foreign 

scholars’literatures. The mental training playing quite important status in mental training, 

so the author will confer with “the application of the mental training in rowing” in this text. 

If the mental training can be incorporated with the training school timetable, collocating 

technology and physical vigor, we can finish the consistency of rowing movement. And we 

certainly believe that it can improve the performances of the domestic player rowing. 

Key words rowing imagery mental training 
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