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Abstract
The purpose of this research was to examine physical activity 

patterns and psychological correlates of physical activity among 
primary, secondary, and junior college students in Singapore.  A 
sample of 3,333 school students aged 10 to 18 years took part in the 
study.  Results showed that the younger students had significantly 
higher physical activity levels compared to the older students.  In 
contrast, the older students had significantly higher prevalence 
of sedentary activity compared to their younger counterparts.  
Multiple regression analyses showed that the predictors of physical 
activity intention were different for the three age groups but similar 
between the two genders.  Overall, these findings confirmed the 
characteristics of physical activity participation in school students 
and showed that physical activity and sedentary behaviors among 
students in Singapore were not inversely related to each other. 
In addition, results also showed that the psychological correlates 
were different for different age groups.

Key words: physical activity intentions, determinants, sedentary 
behaviors, lifestyles

According to the World Health Organization (2008), there are 
more than one billion overweight adults on earth, with at least 
300 million of them clinically obese.  The prevalence of obesity 
has reached an epidemic level.  Unhealthy diets and physical 
inactivity are identified as two major causes of obesity and lifestyle 
diseases, such as coronary heart disease, type 2 diabetes, certain 
types of cancer and cardiovascular diseases (Bouchard, Blair, & 
Haskell, 2007; Bouchard & Katzmarzyk, 2010; Pate et al., 1995).  
In Singapore, the top causes of death are cancer, heart disease, 
pneumonia, stroke, accidents and violence, chronic obstructive 
lung disease, and diabetes (Ministry of Health, 2005).  Cross-
sectional studies and controlled trials have shown that regular 
exercise can offer protective effects of varying strengths on colon 
cancer (Lee, Paffenbarger, & Hsieh, 1991), coronary heart disease 
(Powell, Thompson, Caspersen, & Kendrick, 1987), hypertension 
(Hagberg, 1990), and non-insulin-dependent diabetes mellitus 
(Hardman & Stensel, 2009).  Therefore, encouraging regular 
physical activity in young people is seen as a priority aim of many 
governments (e.g., The Class Moves in Wale, Project ACES in 
USA, Healthy Lifestyle Campaign in Singapore).  

Activity patterns during childhood and through to adulthood are 
known to be related to age and gender (Gorely, Marshall, Biddle, 
& Cameron, 2007).  We know that physical activity participation 
declines during the period of schooling (Myers, Strikmiller, 
Webber, & Berensen, 1996) and that the decline is greater in girls 
than in boys (Sallis, 2000).  There are significant differences in 

physical activity and sedentary behavior patterns in the youth 
from different countries as well (Wang, Chia, Quek, & Liu, 2006).  
Therefore, there is a need to understand more about the current 
lifestyle of the youth in specific countries for guiding intervention 
programs (Sallis et al., 1992).  

Previous studies often singled out multimedia technology or 
screen-based media as the main type of sedentary behavior to 
assess (Vandewater, Shim, & Caplovitz, 2004).  This approach is 
now regarded as inadequate for understanding overall sedentary 
behaviors.  A more accepted approach is to examine multiple 
sedentary behaviors in a wider context, such as TV viewing, 
video game playing, talking on the phone, sitting and talking to 
friends, using the computer, and reading and doing homework 
(Gorely, Marshall, et al., 2007; Marshall, Biddle, Sallis, Mckenzie, 
& Conway, 2002; Wang et al., 2006).  Studies have established 
that physical activity and sedentary behaviors are not inversely 
related and that boys and girls have different patterns of sedentary 
behaviors.  In addition, children from different countries also 
differed significantly in terms of their physical activity and 
sedentary behavior.  For example, only 5% of boys and 6% of girls 
spent more than four hours per day watching TV in Singapore, as 
opposed to about one-third of children watching TV for four hours 
per day in the USA and the UK (Marshall et al., 2002; Wang et 
al., 2006). This suggests that differences could be due to different 
educational systems and/or cultures.  

In addition to a descriptive approach to understanding children's 
and adolescents' lifestyles, Wang et al.'s (2006) study also showed 
that psychological correlates of physical activity should be 
identified at the same time.  Wang and his colleagues showed that 
sport ability beliefs, perceived competence, and relative autonomy 
were key contributors in influencing the youth to participate 
in physical activity. An entity sport belief is a belief that sport 
ability is fixed and determined by nature. An incremental belief 
is a belief that sport ability is changeable through training and 
practice (Biddle, Wang, Chatzisarantis, & Spray, 2003). Perceived 
competence and relative autonomy are constructs central to self-
determination theory (Deci & Ryan, 1985). Feelings of competence 
and autonomy facilitate intrinsic motivation in physical activity 
(Wang et al., 2006). Wang and his colleagues confirmed that young 
people with a combination of high incremental beliefs, low entity 
beliefs, high perceived competence and high autonomy tended to 
be involved in high levels of physical activity ("Self-Determined" 
cluster). However, they also revealed that psychological correlates 
with physical activity participation could be age-related.

The purpose of the present research was to examine physical 
activity patterns and psychological correlates of physical activity 
among primary, secondary, and junior college students in Singapore.  
It was hypothesized that (a) sedentary activity and physical activity 
patterns would differ between genders, (b) the patterns of sedentary 
and physical activity participation would differ among the three 
age groups, (c) the predictors of physical activity intention would 
differ between genders, and (d) the predictors of physical activity 
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intention would differ among the three age groups. 

Methods
Participants 

A sample of 3,333 school students aged 10 to 18 years from 28 
schools took part in the study.  There were 1,479 primary school 
students, 1,451 secondary school students, and 403 junior college 
students (1,257 boys, 1,963 girls and 113 participants who did 
not indicate their gender).  The students were attending primary 
grade four level to junior college year two in the Singapore school 
system. 

Procedures
Ethical approval was granted from the host University Ethic 

Review Board. The Ministry of Education granted the permission 
to conduct the study.  Subsequently, the school principals were 
approached with a formal letter requesting consent for the study.  
All participants were told that their participation in the study 
was voluntary and they were free to withdraw at any time.  The 
participants took 15 minutes to complete the questionnaire that was 
administered by research assistants in a quiet classroom setting.  
Participants were told that there were no right or wrong answers 
and were assured of the confidentiality of their responses. 

Measures
Modified self-administered physical activity checklist 

(SAPAC). We used the modified SAPAC with a 7-day physical 
activity recall from previous studies (Marshall et al., 2002; Wang 
et al., 2006).  The SAPAC included 32 activities that were grouped 
as sports, dances, exercises, and general physical activities. The 
participants were told to recall what activities they had engaged in 
the previous seven days and how many minutes they participated 
in each of these activities. There were seven sedentary activities 
listed on the SAPAC as well, and they were computer/internet, 
playing video games, doing homework, leisure reading, sitting and 
talking/ listening to music, talking on the telephone, and watching 
television. Participants were also asked to recall and write down 
minutes they spent on each of these sedentary activities during the 
previous seven days. Studies have established the reliability and 
validity of the 7-day recall SAPAC (Marshall et al., 2002; Sallis, 
Strikmiller, Harsha, & Feldman, 1996). 

The achievement goal in physical education questionnaire 
(AGPEQ).  The 12-item AGPEQ (Wang, Biddle, & Elliot, 2007) 
was used in this study. It was designed to measure four achievement 
goals in the Physical Education (PE) context.  Wang and his 
colleagues (Wang, Liu, Chatzisarantis, & Lim, 2010) confirmed 
the validity of the measurement model of the AGPEQ.  The internal 
consistency coefficients (alpha) for mastery-approach, mastery-
avoidance, performance-approach, and performance-avoidance in 
the present investigation were .79, .72, .81, and .64, respectively. 

Perceived mastery and performance climates.  The 
participants' perceived motivational climate in PE was assessed 
using a 13-item inventory (Marsh, Papaioannou, Martin, & 
Theodorakis, 2006).  There are seven items measuring perception 
of mastery climate and six items measuring perceived performance 
climate.  The results of the confirmatory factor analysis (CFA) by 
Wang et al. (2010) showed satisfactory fit for the climate measure.  

The reliability coefficients computed for the current study were .86 
for mastery climate and .70 for performance climate.  

Sport ability beliefs.  The Conceptions of the Nature of Athletic 
Ability Questionnaire-2 (CNAAQ-2;  Biddle et al., 2003) was 
employed to measure two sport ability beliefs: incremental sport 
belief and entity sport belief.  The two beliefs distinguish between 
the sport ability that is thought to be relatively fixed (entity) and 
the sport ability that is changeable (incremental).  There were 
six items for each subscale.  The fit indices for the CFA of the 
CNAAQ-2 were acceptable and invariant across gender and age.  
The alpha coefficient for incremental was .85 and for entity was 
.76 for this study.

Enjoyment and effort. The enjoyment and effort subscales 
of the Intrinsic Motivation Inventory (IMI; McAuley, Duncan, & 
Tammen, 1989) were adapted to assess enjoyment (e.g., "I enjoy 
PE very much") and effort (e.g., "I usually put a lot of effort into 
PE").  Cronbach's alpha for enjoyment was .95 and for effort was 
.91 for the current study.

Intention to exercise during leisure time.  Two items were 
used to measure intention to exercise during leisure time (Hagger 
et al., 2007; Wang et al., 2008).  The students were asked whether 
they planned and intended to play sport or exercise three times a 
week for the next two weeks.  All the responses of the above scales 
were given on 7-point scales ranging from 1 (strongly disagree or 
very unlikely) to 7 (strongly agree or very likely).

Data Analyses
We followed the steps outlined by previous studies (Marshall 

et al., 2002; Wang et al., 2006) in transforming each variable. 
All the seven sedentary behaviors and physical activity were 
polychotomised.  This approach reduces the excessive skewness 
and leptokurtic distribution of the variables.  The time spent on 
computer/internet, playing video games, doing homework, leisure 
reading (not for school), sitting and talking/listening to music, 
and talking on the telephone were put into four categories: None 
(0 hour/week), Low (0.1 to 2.9 hour/week), Moderate (3.0 to 6.9 
hour/week), and High (≥ 7 hour/week).  Television watching was 
also classified into four categories: None (0 hour/week), Low (0.1 
to 6.9 hour/week), Moderate (7.0 to 13.9 hour/week), and High 
(≥ 14.0 hour/week).  In addition, the levels of physical activity 
participation were recorded into four categories: No Activity 
or Inactive (0 min/week); Low Activity with 0-150 minutes of 
moderate activity (3 to 5.9 METs) and ≤ 60 minutes/week of 
vigorous activity (≥ 6 METs); Moderate Activity with either > 150 
and ≤ 300 minutes/week of moderate activity or > 60 and ≤ 120 
minutes/week of vigorous activity, and High Activity with either > 
300 minutes/week of moderate activity or > 120 minutes/week of 
vigorous activity. 

The polychoric correlations of all the sedentary and physical 
activities were computed.  We conducted Chi square tests of 
independence to examine the differences by gender and age among 
sedentary and physical activities.  Finally, separate simultaneous 
regression analyses were conducted to examine predictors of 
physical activity intention using sport ability beliefs, achievement 
goals, perceived motivational climate, and enjoyment in PE for 
the primary, secondary, and junior college students and the two 
genders.
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Results
Table 1 shows the prevalence of sedentary and physical 

activity behaviors among the overall sample, males, and females 
and the three age levels for the seven types of sedentary activity. 
Table 2 shows the frequency distribution of physical activity 
participation. 

Sedentary Behaviors
Computer/Internet. In general, the majority of Singaporean 

students spent more than three hours per week on a computer /
internet.  The results of the Chi-square tests showed that there were 
significant gender differences in the use of computer (χ2 (3) = 19.95, 
p < .001).  Specifically, male students tended to spend more time 
on a computer and/or internet compared to female students.  As 
age increased, the time spent using a computer and internet also 
increased (χ2 (6) = 188.41, p < .001). 

Video games. In terms of video gaming, 73.3% of the students 
reported 0 hour/week on video gaming.  Regarding students who 
did participate, male students tended to spend significantly more 
time in playing video games compared to their female counterparts 
(χ2 (3) = 348.57, p < .001).  Primary school students reported higher 
playing time compared to secondary and junior college students 
(χ2 (6) = 125.88, p < .001). 

Homework. Doing homework appeared to be the highest 
sedentary activity that the students participated in.  More than half 
of the students spent seven hours or more per week doing their 
homework.  Girls spent significantly more time on homework 
than boys (χ2 (3) = 79.21, p < .001).  The junior college students 
spent more time doing homework compared to the secondary and 
primary school students (χ2 (6) = 81.41, p < .001). 

Leisure reading. The majority of Singaporean students in 
this study did not read a great deal outside of their textbooks. 
More than half of the students reported zero hour/week reading 
books, magazines, and newspapers.  Female students tended to 
spend significantly more time reading compared to their male 
counterparts (χ2 (3) = 113.69, p < .001).  Primary school students 
reported higher reading time compared to secondary and college 
students (χ2 (6) = 49.42, p < .001). 

Sitting and talking to friends. In terms of sitting down and 
talking to friends, the majority of Singaporean students spent less 
than three hours per week.  However, the results of the Chi-square 
tests showed that there were significant gender differences (χ2 (3) = 
171.10, p < .001), with female students spending more time sitting 
and talking to friends than males.  In addition, secondary school 
students spent more time sitting and talking to friends than primary 
and junior college students did (χ2 (6) = 161.46, p < .001). 

Use of the telephone. Most Singaporean students did not 
spend too much time on the telephone (less than three hours per 
week).  Female students tended to spend more time talking on the 
phone than their male counterparts (χ2 (3) = 140.79, p < .001).  In 

Category None Low Medoerate High
  (0 hr/wk) (0.1-2.9 hr/wk) (3-6.9 hr/wk) (≥ 7 hr/wk)
Computer/Internet
 Overall 23.2 22.8 20.9 33.1  
 Boys 22.1 19.4 21.5 37.1  
 Girls 23.6 24.9 20.6 30.9  
 Primary 23.9 32.3 21.0 22.8  
 Secondary 22.3 15.7 21.3 40.7  
 Junior College 23.8 13.9 19.4 42.9
Video Games      
 Overall 73.3 12.0  6.5  8.3  
 Boys 56.7 15.9 11.0 16.5  
 Girls 84.6 9.1  3.2  3.0  
 Primary 64.9 18.1  8.2  8.8   
 Secondary 78.7  7.2  5.4  8.6   
 Junior College 83.9  6.9  4.2  5.0
Homework
 Overall  21.2 11.0 16.8 51.0  
 Boys 27.9 11.8 17.6 42.8  
 Girls 16.6 10.3 16.0 57.1  
 Primary 19.6 14.9 18.4 47.1  
 Secondary 23.2  8.9 17.2 50.7  
 Junior College 19.9  4.7  9.7 65.8
Leisure Reading
 Overall 55.2 22.3 12.1 10.4  
 Boys 66.5 18.0  9.0  6.5  
 Girls 47.7 25.2 14.2 12.9  
 Primary 48.7 25.5 13.7 12.0  
 Secondary 59.1 20.5 10.7  9.7  
 Junior College 64.5 17.1 11.2  7.2
Sit & Talk
 Overall 41.7 22.0 13.4 22.8  
 Boys 56.0 16.9  9.7 17.4  
 Girls 32.7 25.0 15.8 26.6  
 Primary 47.6 27.6 10.6 14.2  
 Secondary 35.2 18.0 15.4 30.4  
 Junior College 40.7 16.4 16.4 26.6 
Telephone
 Overall 47.7 34.1  9.9  8.3  
 Boys 60.6 26.7  6.9  5.8  
 Girls 39.3 38.6 11.9 10.2  
 Primary 44.6 41.0  8.5  5.9  
 Secondary 47.3 29.6 11.5 11.6  
 Junior College 60.5 25.1  9.2  5.2  
TV Watching
 Overall 25.2 12.7 15.3 46.8  
 Boys 31.0 12.1 13.5 43.5  
 Girls 21.3 12.8 16.6 49.3  
 Primary 22.6 15.5 16.4 45.4  
 Secondary 25.3  9.7 14.1 50.9  
 Junior College 33.7 13.4 15.9 37.0  
Note. For TV Watching, None means 0 hour/week, Low means 0.1-6.9 
hours/week, Moderate means 7-13.9 hours/week, and High means ≥ 14 
hours/week.

 Table 1. Percentage of Students with Different Prevalence of
                 Sedentary Behaviors by Gender and School Level

Group Inactivea Lowb Moderatec  Highd

Overall  4.6 17.1 18.7 59.6  
Boys  4.9 11.8 15.0 68.3  
Girls  4.3 20.7 21.5 53.5  
Primary  2.9 12.0 16.8 68.2  
Secondary  5.2 19.3 19.9 55.6  
Junior College  8.4 27.5 21.3 42.7
a0 minutes/week. b≤ 150 minutes/week of moderate activity and ≤ 60 
minutes/week of vigorous activity. c> 150 and ≤ 300 minutes/week of 
moderate activity or > 60 and ≤ 120 minutes/week of vigorous activity. 
d> 300 minutes/week of moderate activity or > 120 minutes/week of 
vigorous activity.

 Table 2. Percentage of Students with Different Physical 
                  Activity Levels by Gender and School Level



6          Journal of Research

Physical Activity Patterns and Psychological Correlates

addition, junior college students appeared to spend less time on the 
telephone, compared to secondary and primary school students (χ2 
(6) = 93.33, p < .001). 

TV watching. Nearly half of the students (46.8%) spent 14 
hours or more per week watching TV.  Female students tended to 
watch more TV than male students (χ2 (3) = 39.32, p < .001).  In 
addition, secondary and primary school students appeared to spend 
more time than junior college students in TV watching (χ2 (6) = 
51.83, p < .001). 

Physical Activity 
Overall, about 60% of the students reported a high amount of 

physical activity (> 300 minutes/week of moderate activity or > 
120 minutes/week of vigorous activity). About 22% of the students 
reported low or no physical activity. Boys were more active than 
girls (χ2 (3) = 80.44, p < .001). The decreasing trend of physical 
activity participation from primary, secondary, to junior college 
was obvious (χ2 (6) = 121.87, p < .001).  That is, as the students grew 
older, their amount of physical activity participation dropped.

Polychoric Correlations
Table 3 presents the results of the polychoric correlations.  The 

results show that the use of a computer/internet had positive but 
weak significant relationships with all other items.  Video gaming 
was positively associated with television watching, use of the 
telephone, and physical activity.  Weak and positive associations 
were also found between homework and leisure reading, sit and 

talk, use of telephone, and television watching.  Leisure reading was 
related to sit and talk, and telephone use.  Use of the telephone was 
also related to television watching.  Physical activity participation 
had positive but weak relationships with computer/internet, video 
gaming,  sit and talk, and use of the telephone. 

Predictors of Physical Activity Intention
Separate and simultaneous regression analyses were conducted 

to examine predictors of physical activity intention using sport 
ability beliefs, achievement goals, perceived motivational climate, 
and enjoyment in PE for the primary, secondary, and junior college 
students and the two genders.  The predictors were entered in steps 
with enjoyment in PE first, followed by perceptions of climate, 
sport ability beliefs, and achievement goals.  The results of these 
analyses are shown in Table 4. 

Variables 1 2 3 4 5 6 7 8
1. Computer/internet 1.00
2. Video Games .26** 1.00
3. Homework .16** -.04 1.00
4. Leisure Reading .12** -.01 .23** 1.00
5. Sit & Talk .21** .04 .21** .26** 1.00
6. Telephone .27** .10** .15** .15** .31** 1.00
7. TV Watching .23** .22** .18** .08* .20** .17** 1.00
8. Physical Activity .11** .12** .06 .06 .10** .12** .03 1.00
* p < .05. ** p < .01.

 Table 3. Polychoric Correlation Matrix for the Sedentary
                  Behaviors and Physical Activity

 Primary Secondary Junior College
 B SE B β t R2 B SE B β t R2 B SE B β t R2

Step 1
Enjoyment .30 .02  .31 12.58** .10 .31 .02  .34 13.71** .11  .28 .05  .29 5.97** .08
Step 2
Enjoyment .27 .03  .29 10.08**  .26 .03  .28   9.66**   .30 .05  .30  5.53**
Mastery Climate .06 .03  .05 1.97  .14 .04  .10   3.56**  -.05 .09 -.03 -.50
Perfa Climate  .10 .03  .08    3.42** .11   .09 .04  .06   2.37* .13   .08 .08  .05 .97 .08
Step 3
Enjoyment  .18 .03  .19    6.49**  .19 .03  .21   7.00**   .20 .05  .20 3.58**
Mastery Climate -.05 .03 -.04 -1.32  .03 .04  .03  .85  - .12 .09 -.07 -1.29
Perf Climate  .11 .03  .10    3.85**   .11 .04  .08   3.05**   .12 .08  .07 1.44
Incremental   .31 .04  .26    8.44**   .26 .04  .20   6.68**   .36 .08  .23 4.25** 
Entity  -.11 .03 -.10  -3.78** .16 -.16 .03 -.13 - 5.06** .17 -.12 .07 -.09 -1.80 .14
Step 4
Enjoyment  .13 .03  .14    4.47**  .12 .03  .13   3.81**   .09 .06  .09   1.45
Mastery Climate -.07 .03 -.06 -1.94  .02 .04  .02   .59  -.15 .09 -.09 -1.58
Perf Climate  .08 .03  .07    2.73**   .07 .04  .05 1.79   .07 .08  .04   .89
Incremental   .24 .04  .20    6.18**   .20 .04  .15   4.83**   .28 .09  .18    3.21**
Entity  -.12 .03 -.11  -4.19**  -.16 .03 -.13 - 5.07**  -.12 .07 -.09 -1.72
Perf- Approach  .09 .02  .11   3.70**   .10 .03  .09    2.87**   .08 .08  .07  1.08
Mastery-Approach  .14 .04  .13   3.42**   .17 .04  .15   3.89**   .17 .10  .13  1.59
Perf-Avoidance -.06 .03 -.06 -2.13*  -.04 .03 -.03 -1.13  -.02 .07 -.02 -.32
Mastery-Avoidance  .02 .03  .02  .74 .18 -.02 .04 -.02  -.59 .19  .06 .09  .05  .70 .16
aPerformance.
* p < .05. ** p < .01.

 Table 4. Predictors of Physical Activity Intention by School Level
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For the primary school students, intention to participate in 
physical activity during leisure time was positively predicted by 
enjoyment, perceived performance climate, incremental beliefs, 
and approach achievement goals (mastery and performance), and 
negatively predicted by entity beliefs and performance-avoidance 
goals.  The model explained 18% of the variance in intention. 

Among the secondary school students, similar predictors were 
found; that is, enjoyment in PE, incremental beliefs, and approach 
achievement goals positively predicted physical activity intention, 
and entity beliefs negatively predicted the intention.  The overall 
model predicted 19% of the variance in intention to participate 
in physical activity in the next two weeks.  For the junior college 
students, incremental belief was the only positive and significant 
predictor of the intention in the final step, although enjoyment in PE 
was a positive predictor in the previous three steps. Sixteen percent 
of the variance in the intention was predicted in this model.

In terms of the two genders, enjoyment, mastery and 
performance approach goals, and incremental beliefs positively 
predicted physical activity intention, and entity beliefs negatively 
predicted the intention.  Performance climate was a positive 
predictor for male students only.  The total variance accounted for 
in the intention for boys and girls were 16% and 24%, respectively 
(Table 5). 

Taken together, it seems that enjoyment in PE and sport ability 
beliefs were consistent and appeared to be strong predictors 
of physical activity intention among all the three age groups 
of students.  The approach achievement goals were important 
predictors of the intention only for the secondary and primary 
students.  The performance climate positively predicted the 

intention to be physically active only among primary school 
students and male students. 

Discussion
Physical activity and sedentary activity are closely related to 

health and risk factors (Ekelund et al., 2006; Stensel, Gorely, & 
Biddle, 2008).  From a psychological viewpoint, it is important 
to understand psychological correlates of physical activity so that 
possible intervention strategies can be designed to suit different 
target groups with specific motivational and physical activity 
profiles.  The main purpose of the present study was to examine 
the sedentary behavior and physical activity patterns and correlates 
of physical activity for Singaporean school students in primary 
school, secondary school, and junior college. 

The present study echoed the findings of previous research in 
that young people across all age groups participate in a variety of 
physical activities as well as sedentary activities.  Physical activity 
participation is an important part of leisure time in this sample 
with almost 60% of the students participating in physical activity 
for more than 300 minutes of moderate to vigorous activity or 
more than 120 minutes of vigorous activity per week.  This 
result is aligned to an earlier study by Wang et al. (2006) with 
Singapore children aged between 10 to 14 years old.  In addition, 
Singaporean students also spent a significant amount of time doing 
homework (more than 50% spent more than seven hours/week).  
It is important to note on this issue that the sedentary behavior of 
homework may be highly valued, yet it is equally problematic for 
health if it contributes to excessive sitting time.   

The third sedentary activity in which Singaporean youth spent 

 Male Female
 B SE B β t R2 B SE B β t R2

Step 1
Enjoyment  .30 .02  .32 11.82** .10  .35 .02  .40 19.43** .16
Step 2
Enjoyment  .26 .03  .28   8.65**   .32 .02  .36   14.78**
Mastery Climate  .10 .04  .08  2.48*   .10 .03  .08     3.09**
Perfa Climate   .08 .04  .06  2.27* .11   .06 .03  .04   1.98* .17
Step 3
Enjoyment   .19 .03  .20    6.10**   .23 .02  .26   10.37** 
Mastery Climate  .00 .04  .00   .05  -.02 .03  -.01 - .48
Perf Climate   .11 .04  .08    3.03**    .08 .03  .06    2.76**
Incremental    .26 .04  .20    6.04**    .33 .03  .25  10.13** 
Entity  .14 .03 -.12  -4.48** .15 -.12 .03 -.10 - 4.53** .22
Step 4
Enjoyment   .14 .03   .15    4.35**    .15 .03   .17      5.87**
Mastery Climate - .02 .04 - .01 - .34   .04 .03  - .03 - 1.34
Perf Climate   .08 .04   .06   2.04*    .05 .03   .04   1.67
Incremental    .20 .05   .15    4.37**    .25 .03   .19      7.18**
Entity  -.15 .03 - .13   - 4.43**  .13 .03 - .11   - 5.00** 
Perf- Approach  .08 .03   .09    2.58**  .07 .02   .07      2.94**
Mastery-Approach  .13 .05   .11    2.73**  .19 .04   .17      5.12**
Perf-Avoidance -.03 .03 - .03 -1.00  .02 .03 - .02  - .86
Mastery-Avoidance -.02 .03 - .02  - .53 .16 .02 .03  .02     .90 .24
aPerformance.
* p < .05. ** p < .01.

 Table 5. Predicators of Physical Activity Intention by Gender
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most of their time was the use of a computer and/or internet, after 
television watching and homework.  This is unsurprising and 
often a major cause for concern, particularly if the time spent in 
such behaviors is for recreational gaming.  This kind of sedentary 
behavior has increased greatly in recent years and is likely to 
increase continuously.

We hypothesized that boys and girls across all age groups 
would have different patterns of sedentary and physical activity.  
The results of the present study support this hypothesis. In terms 
of physical activity patterns, boys are more active than girls across 
all ages, supporting the extant literature (Caspersen, Pereira, & 
Curran, 2000).  In terms of sedentary activity, there are significant 
gender differences across all types of activities.  Boys tend to 
engage more in using a computer/internet and video games, and 
girls spend more time doing homework, reading, sitting and 
talking, using the telephone, and watching television.  The findings 
are similar to Wang et al.'s (2006) earlier study as well as UK data 
(Gorely, Biddle, Marshall, & Cameron, 2009).  However, with the 
younger age group, Wang et al. found that 20% of boys and 24% 
of the girls watched more than two hours of TV per day, whereas 
the present study found that 43.5% of boys and 49.3% of girls 
spent more than two hours per day watching TV.  There is an 
upward trend in watching TV and this could be due to the fact 
that there has been an increase in cable and digital TV providers 
and services in Singapore.  Cable television has gained great 
acceptance in the last few years and the proportion of subscriptions 
to cable television has surged from 14% in 1998 to about 58% in 
2008 in Singapore households (Department of Statistics, 2009).  In 
addition, the use of a computer/internet has also increased among 
the younger age group compared to findings of previous studies.  
This is not surprising as Singapore is at the forefront in the use of 
IT in schools  (Ministry of Education, 2009) and availability of 
computer-based entertainment has increased. 

Our second hypothesis was that the patterns of sedentary 
and physical activity participation would differ among the three 
age groups.  Literature indicates that participation in all types 
of physical activity declines strikingly as age or grade increases 
(Sallis, 2000; Sallis et al., 1992).  Our findings are consistent with 
the literature.  Although the junior college students demonstrated 
the lowest physical activity level in this study, the majority of them 
still engaged in moderate to vigorous intensity activity outside of 
PE classes.  Previous studies (e.g., Myers et al., 1996; Nelson, 
Gordon-Larsen, Adair, & Popkin, 2005) suggest that during the 
transition from adolescence to young adulthood, the magnitude of 
decline in physical activity may depend on several factors.  One 
of these factors could be the type of sport involved. For example, 
skaters have the greatest decline in skating participation once they 
reach adulthood.  Also physical activity and sedentary behaviors 
are not inversely related in this study.  This finding replicates a 
previous study done in Singapore (Wang et al., 2006) as well as 
data from the UK and the USA  (Marshall et al., 2002).  

Researchers have recognised the importance of psychological 
factors in influencing physical activity participation, but very few 
studies have used a theoretical framework in understanding motives 
in physical activity participation.  Sallis, Prochaska and Taylor 
(2000) suggest that psychological variables such as perceived 
ability, beliefs system, and perceived support are consistently 

associated with physical activity participation.  Wang et al. (2006) 
used three theoretical frameworks of achievement goal theory, self-
determination theory, and sport ability beliefs and found that there 
were homogenous groups of children with distinct characteristics 
in psychological variables that differentiated the amount of 
physical activity.  The present study has yielded the findings that 
the predictors of physical activity intention are different for the 
three age groups but are similar among two genders. 

There are implications of the current findings.  First, any 
formal or informal physical activity interventions should focus on 
reduction of multiple sedentary behaviors and not just focusing on 
one or two of them.  Second, a program focusing on reduction of 
sedentary behaviors may not necessarily increase physical activity 
levels, because there is not an inverse relationship between physical 
activity and sedentary behavior.  They are largely independent 
constructs, each requiring intervention.  Third, the intervention 
programs need to be gender and age-specific. 

Taken together, the findings of the present study highlight the 
need for practitioners such as physical educators, coaches, public 
health staff, and policy makers to consider gender and age-specific 
physical activity intervention programs aimed at reducing multiple 
sedentary behaviors and increasing physical activity.  While there 
are multiple psychological predictors that may increase physical 
activity intention, the findings in this point to the importance of 
enjoyment of physical activity, cultivating an incremental belief, 
and promotion of mastery climate and approach achievement 
goals.  
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Abstract
This study examined the impact of a short-time coordination 

program conducted during recess periods on improving agility in 
elementary school students. The subjects consisted of 60 third grade 
students, who were randomly assigned to an experimental group 
(n = 29) and a control group (n = 31).  The experimental group 
completed a coordination program intended to improve agility 
during 20-minute recesses, two to three times a week for five weeks, 
whereas the control group participated in usual activities such as 
mini soccer games and tag games during the recess. Repetitive side 
steps, an indicator of agility, were measured for both groups at the 
beginning and end of the intervention period. While the test scores 
indicated no difference between the two groups in the pretest, the 
posttest indicated a significant difference in the test scores in favor 
of the experimental group, t (59) = 2.90 and p < .005. The results 
indicated that the short-time coordination program can be effective 
in improving agility in elementary school students.

Keywords:   fitness, elementary school students

Physical fitness among children has continued to decline for 
more than 30 years. Despite the large body of research on physical 
fitness in children (Seki, 2009; Suzuki, 2008; Suzuki, Nishijima, 
& Suzuki, 2010) and improvement programs proposed (Azumane 
& Miyashita, 2004; Azumane, Otomo, Harada, Isaka, & Takeo, 
2006; National Recreation Association in Japan [NRAJ], 2006), 
fitness is still seen as a problem today in Japan. A study in 2008 of 
physical fitness and ability showed that Japanese children's fitness 
today remained low compared to findings from 1985 (Ministry of 
Education, Culture, Sports, Science and Technology [MECSST], 
2008). Hibino (2004) indicated that a lack of activity and an 
inappropriate lifestyle will lead to health issues such as obesity 
and lifestyle diseases, and have adverse psychological effects such 
as a lack of ambition and willpower. Although some improvement 
programs have been proposed, they are considered too lengthy and 
inappropriate for children who are not good at sports or have little 
interest in sports.

One concern is the deterioration in coordination and agility 
among children. The Lifelong Sports Division of the MECSST 
has reported deterioration in coordination and the ability to move 
quickly among children who are "unable to run in a straight 
line or evade a ball to avoid injury", stating that "even though 
the standards could not decrease any further, they are still at a 
dangerous level" (Yomiuri, 2007, p. 1). While there are studies 
reporting on the distribution of activities during recess (Senda, 

2004) and observational studies on play activities (Choh, Senda, 
Ono, & Naka, 2004; Fukutomi & Abiru, 1968; Senda & Inoue, 
2004), there have been no proposals or research addressing 
promoting coordination and agility of children in Japan. 

Taking this situation into account, we based our research on the 
coordination theories of the Russian physiologist Bernstein (1996), 
and focused on agility, an aspect of coordination which comprises 
skill and quickness (Meinel, 1960, 1981). Agility is defined as 
the speed to change one's physical position and the direction of 
movement (Clarke, 1977) and react to a stimulus, start quickly and 
efficiently, move in the correct direction, and be ready to change 
direction or stop quickly to make a play in a fast, smooth, efficient, 
and repeatable manner (Verstegen & Marcello, 2001). Agility is 
known as a performance-related fitness component (Hatano, 2009), 
and it has been demonstrated to provide an impact on children's 
health. In Japan, accidents and injuries resulting from poor agility 
in children have frequently been reported, such as accidents caused 
by colliding with other students, being unable to dodge a ball or use 
their hands when falling (National Agency for the Advancement of 
Sports and Health [NAASH], 2010). Improvement in agility can 
prevent daily injuries and accidents in elementary school students 
and thus will lead to a safer, healthier everyday life. 

Coordination is the integrative action of the nervous system as 
described by Sherrington, which is "when a movement is initiated 
by an individual, with a fixed intention and a fixed objective, that 
movement achieves its objective" (Yamamoto, Yabe, & Ikai, 1972, 
p. 41). The ability to perform voluntary movement comprises 
coordination, equilibrium, agility and flexibility (Hirohashi & 
Kanehara, 1977). Further, Hartmann and Minow (2008) describe 
coordination ability as the ability to move the body skillfully, a 
prerequisite for athletic performance. Coordination ability is related 
to rhythm skills, balance skills, transformation skills, reaction skills, 
consolidation skills, orientation skills and recognition skills. In this 
study, we focused on the agility aspect of coordination and aimed 
to examine the impact of a coordination exercise program during 
recess on improving the agility of elementary school students.

According to Meinel (1981, p. 247), "Children regularly play 
with objects and use sporting equipment, refining and correcting 
their hand-eye coordination and the coordination between 
peripheral stimuli and movements, making them particularly 
suitable subjects." Gallahue (1999) also describes the use of 
sporting equipment as a contributing factor in the development of 
athletic skills. In view of this, this study used equipment as part 
of a program held during recess in which students were required 
to move quickly. The hypothesis of the study was that the short-
time coordination exercise program held during the recess would 
be effective in improving the agility level of elementary school 
students.

Method
Participants

The subjects of this study were 60 third-grade students aged 8-9 

Effects of the Coordination Exercise Program on 
School Children's Agility: Short-Time Program 

during School Recess
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Effects of the Coordination Exercise Program

During the intervention recess, the intervention group was evenly 
divided into two subgroups. The two subgroups continuously 
took turns to participate in a 30-second intervention activity in 
an alternate manner. That is, while one subgroup participated in 
the intervention activity, the other subgroup observed and rested, 
then the two subgroups shifted activities, and so forth. When the 
intervention activity began, students ran to a cross plate of their 
choice and stepped backwards and forwards over the cross plate as 
quickly as possible without touching the plate. Then a command 
was given to ask students to reach a disk with a specific color 
or number. For example, if the command was "red", the student 
would move to the nearest red disk, touch it with a foot, and then 
quickly return to his/her original cross plate to resume stepping 
action over the cross plate. 

During the 30-second intervention activity period, the students 
continuously moved around in all directions in search of the 
disk with designated colors or numbers and repeated the activity 
described above in response to the command. Also, the students 
were asked to move as swiftly as possible and to avoid collision 
with their classmates. The students in the experiment group 
participated in four sets of 30-second intervention activity in each 
intervention recess. The control group took part in usual recess 
activities such as mini soccer games and tag games during the 
recess. The students of the experimental group also participated 
in usual recess activities three to two days/week during recesses 
without receiving intervention in addition to participating in the 
intervention activities two to three days/week during recesses. 

Measurement of the Agility
On the first and final days of the study, all participants took part 

in a physical test battery of repetitive side steps as a measure of 
agility. The physical battery of repetitive side steps was adopted 
by the MECSST (aimed at 6-11 year olds) - a Japanese version 
of the side step test in the California Physical Performance Test. 
Before the start of the repetitive side steps test, students stood over 
a center line facing the same direction. When the command "start" 
was given, they began to take side steps (not a jump) to touch or 
cross over the line on the right, then return to the center line and 
side step to touch or cross the line on the left (see Figure 2). This 
motion was repeated for 20 seconds and one point was given for 
each line they passed (e.g., right   center   left   center would make 
four points). This test was conducted twice at the pretest and twice 
at the posttest; the better score was recorded for each.

Figure 2. Movement Direction and Pattern of the Repetitive 
Side Steps.

years from a public elementary school in Tokyo, Japan. The average 
height and weight of the participants were in line with the national 
average: 128.6 cm and 26.6 kg for females (national average 127.5 
cm & 26.6 kg) and 130.1 cm and 28.5 kg for males (national 
average 128.2 cm & 27.3 kg). We held detailed discussions with 
the Board of Education and the principal of the school with regard 
to implementing this study, and prior to commencing our research, 
the principal gained the consent of the students' parents. The study 
was carried out with the approval of the ethics committee of the 
School of Health and Sports Science, Juntendo University.

Design of the Study
The study used a pretest and posttest with control group design. 

Of the 60 participants, nearly half of them (n = 29, 13 female and 
16 male) were randomly assigned to an experiment group and the 
other half (15 female and 16 male) in the control group. A series of 
20-minute recesses during the school day were used to implement 
the intervention and the study lasted for five weeks during a regular 
school semester. Immediately before and after the intervention, an 
agility test was administered to participants in both groups. The 
scores of the agility test was the dependent variable and compared 
between the two groups to determine the effectiveness of the 
intervention.

Intervention Procedure 
There was a 20-minute recess period in each school day. Of 

the five recesses in a week, two to three recesses were used for 
the intervention, resulting in a total of 12 intervention recesses 
during the five weeks of the study. The coordination intervention 
was the Droutability coordination exercise program developed by 
Yasumitsu (2007). The Droutability program involved the use of 
cross plates (24 cm × 24 cm) and different colored disks 15 cm in 
diameter (see Figure 1). A total of 16 cross plates and six sets of 
disks were randomly placed on one half of the gymnasium floor 
(15 m × 15 m). Each set of disks contained nine different colored 
disks with painted numbers from 1 to 9, resulting in 54 disks in 
total (Figure 1).

Figure 1. Configuration of cross plates and numbered disks. 
Sixteen cross plates and six sets of numbered and colored disks 
(54 disks in total) were randomly placed on half of the gymnasium 
floor (15 m × 15 m).
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Effects of the Coordination Exercise Program

We had the students form two lines to complete the repetitive 
side steps and each line had seven to eight students, enabling us to 
take measurements for a total of 14-16 students simultaneously at 
a time. To accurately record the score, we used the same method 
as described in the MECSST guideline that the students were put 
into pairs, counted the number of steps their partner passed, and 
recorded the score in the result sheet. 

The repetitive side steps test used in the study was one of 
the new physical test batteries (2008) currently used by the 
MECSST, and it is an accepted way to measure the agility aspect 
of coordination (Hirohashi & Kanehara, 1977; Seki, 2009; Suzuki 
et al., 2010). The coordination field tests (Kuroki & Mizuta, 1997) 
of the Sports Science Center in Japan established by a coordination 
specialist committee also included the repetitive side steps as a test 
of agility. In view of this, the repetitive side steps test can be seen 
as an effective measuring test.

Data Analysis
A t-test was used to compare the results of the repetitive side 

steps between the two groups at the pretest and the posttest. SPSS 
version 18 was employed for the data analysis and the level of 
significance was set at 5%.

Results
The means (with standard deviations in parentheses) for the 

repetitive side steps scores at the pretest were 31.62 (6.04) for the 
experimental group and 32.87 (4.08) for the control group, with the 
control group's score a little bit better than that in the experimental 
group. The t test results indicated no differences between the 
two groups, with t (58) = 0.95, p > .10.  After the intervention, 
the scores of the repetitive side steps were 35.69 (7.24) for the 
experimental group and 32.87 (5.73) for the control group. The 
differences between the two groups were statistically significant in 
favor of the experiment group, with t (59) = 2.90, p < .005.

Discussion
This study examined whether a short-time coordination 

exercise program held during recess would improve the agility of 
elementary school students. The experimental group participated 
in a coordination exercise program for a total of 12, 20-minute 
recesses in a five week period, whereas the control group did 
usual recess activities such as soccer and tag during the recess. 
The results support the hypothesis that a short-time coordination 
exercise program held during recess can be effective in improving 
the agility level of elementary school students.

Participating in the Droutability coordination exercise program 
might improve participants' ability to quickly change directions 
in response to conditions or commands. For example, when the 
children were performing the coordination exercise and on the 
verge of colliding, they had to make quick decisions and movements 
to avoid each other. Also, it is likely an improvement occurred 
in the ability to identify one's position and where to move, a so-
called orientation ability and conversion ability, as indicated by 
Hartmann and Senf (2008). It turns out that all this improvement 
in coordination contributed to the improved agility reflected by the 
repetitive side steps test.

In Japan, accidents and injuries resulting from low agility in 

children — accidents caused by colliding with other students and 
being unable to dodge a ball or use their hands when falling — has 
been reported frequently (NAASH, 2010). Improvement in agility 
can help prevent everyday injuries and accidents in elementary 
school students, thus leading to safer, healthier everyday life.

Some similar studies have indicated that interventions can 
improve children's coordination and agility. Coordination research 
in Leipzig, Germany ( Hartmann & Minow, 2008; Hartmann & 
Senf, 2008; Schnabel, Harre, & Krug, 2008) involved a program 
lasting 35-40 minutes per session. The coordination ability was 
measured before and after the program, and it was discovered 
that a coordination exercise program improved reaction skills. 
Other research projects on coordination in children (Azumane 
& Miyashita, 2004; Azumane et al., 2006; Rothlisberger, 2009) 
involved three weeks of 10-20 minute activities during regular 
physical education classes, and they reported positive changes in 
coordination and/or agility after the program. In addition, Azumane 
and Miyashita (2004) conducted a coordination exercise program 
on fourth grade elementary school students. The class average 
for repetitive side steps before the program was 32.2, while three 
weeks later it increased to 35.9. The results of this current study 
supported their findings.

In terms of the duration of programs, previous research does 
not differ from our research. However, most of the relevant studies 
discussed above were conducted in regular physical education 
classes without using a control group, whereas this study involved 
a control group and was conducted during recess rather than 
regular physical education classes. The implication is that effective 
use of the recess time also enables intervention to be carried out 
without disrupting regular physical education classes and produces 
significant results. The home room teacher and school principal 
commented that the program made effective use of time.

In our own as well as previous research studies, increased 
fitness scores suggest the effectiveness of the coordination 
exercise program. But in terms of the content of programs, it 
is not clear which method or activity could produce the most 
effective intervention. What is needed for further consideration is 
a comparative validation and analysis of each type of coordination 
exercise program and an investigation into creating the most 
efficient program.

In conclusion, this study confirms that a short-time coordination 
exercise program held during the school recess is effective in 
improving the agility of elementary school students. This suggests 
that by effectively using the recess period, physical fitness 
improvements can be made during the recess period. In addition, 
given the fact that the Droutability coordination exercise program 
just needs a short time to practice, it is convenient to practice it 
in elementary schools with limited time. Programs with a high 
element of gaming without losers like the Droutability allow all 
children to enjoy the activity and participate actively, including 
those children who do not like sports, hence improving children's 
physical fitness.
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Abstract
The purpose of this paper was to review extant literature 

on multicultural education in the context of teaching physical 
education. More specifically, the article was designed to review 
the literature on physical education teachers’ knowledge and 
skills related to teaching culturally diverse students. The findings 
revealed teachers' knowledge and skills in multicultural education 
to embrace cultural competency, cultural sensitivity, culturally 
responsive pedagogy, and racial identity, and indicated multicultural 
education coursework and field experiences in teacher education 
programs to be important avenues for the development of positive 
attitudes toward cultural diversity. Other findings from this 
review point to limited previous research studies that focused on 
multiculturalism in physical education, and further that physical 
education teachers have varying degrees of knowledge and 
understanding of multicultural education.  The outcomes of these 
studies underscore the important role physical education teacher 
education has in preparing pre-service teachers for diversity in 
schools.

Key Words: Multicultural education, Diversity, Teacher 
education 

Background
There is an increasing diversity within the society of the 

United States, and hence student population in PreK-12 schools, 
requiring a cadre of teaching professionals who understand and 
respect diversity. Many countries, including the United States, 
Canada, Korea, Sweden, Holland, Australia, and France, face 
many challenges associated with the growing diverse student 
population (Allard & Santoro, 2008; Chang, 2008; Suarez-Orozco, 
2005). For example, in the United States, immigrants from many 
different countries impact school public policy and curriculum 
(Rong & Preissle, 2009). The percentage of public school students 
who were White decreased from 68 to 55 percent between 1988 
and 2008. During this period the percentage of Hispanic students 
doubled from 11 to 22 percent, and in 2008, Hispanic enrollment 
exceeded 10 million students (Aud, et al., 2010). This decrease 
maybe based on the greater use of private and home schooling, but 
it may also due to the growth in the number of Hispanic students, 
particularly in the West (Aud et al.).

Multicultural education is considered to be an “education that 
values diversity and includes the perspectives of a variety of 
cultural groups on a regular basis” (Santrock, 2001, p.171). The 
goal of multicultural education is to provide equal opportunities 
for all students through educational experiences that help them to 
become knowledgeable and respectful of others, making teachers’ 
knowledge and skills extremely important. One of the major goals 
of multicultural education is to create, within schools and society, 

the democratic ideals that value justice, equality, and freedom 
(Banks, 2002). Influential teachers in multicultural education 
have a firm understanding of all cultures and this helps to ensure 
that each student receives an equal learning opportunity in the 
classroom setting (Sparks, Butt, & Pahnos., 1996).

However, scholars point to the widening gap between cultural 
and ethnic diversity of school children and their teachers (Burden, 
Hodge, & Harrison, 2004). For instance, the shortage of teachers 
of color and other teachers who desire to teach in urban school 
environments points to a crisis in U.S. education (American 
Association of College Teachers, 1994). Nelson-Barber and 
Mitchell (1992) explained that it is not only important to increase 
the number of qualified teachers of color but also to improve the 
preparation of teachers to help them meet the needs of students 
from all backgrounds. Matus (1999) disclosed that the lack of 
teacher education programs that prepare future teachers for 
teaching diverse learners in urban schools may contribute to the 
high rate of teacher attrition in urban schools. This points out the 
critical need for providing teachers with accurate and sufficient 
knowledge about their own culture and other cultures in educational 
institutions, helping to eradicate myths and stereotypes about 
racial and ethnic groups in the country (Sachs & Poole, 1989). 
Teachers should not only have knowledge of other cultures but 
also the desire to interact and communicate with students from 
diverse backgrounds and should possess necessary experiences 
and interests to teach (Chepyator-Thomson, You, & Russell, 2000; 
Fleming, Mitchell, & Gorecki, 1999; Sparks, et al., 1996). Further 
they should be encouraged to be sensitive to issues of race and 
multiculturalism and to consider learning about these issues as part 
of their educational responsibilities (Banks, 2002). 

According to Chepyator-Thomson (2001), education with a 
multicultural perspective requires education professionals to start 
developing school programs that aid students’ understanding 
of themselves and others, and that assist students in developing 
to their fullest potential. One way to provide teachers with new 
information on cultural differences is to implement diversity-
based training programs for novice physical education teachers to 
experience teaching a diversity of learners, thereby preparing them 
with culturally relevant pedagogy (Hodge, 2003; Sparks, 1994). 
Another way is to have teacher educators develop coursework 
and learning experiences that help progress novice teachers from 
ethnocentric perspectives to ethnorelative values of intercultural 
sensitivity in meaningful ways (Burden, et al., 2004; DeSensi, 
1995; Hodge, 2003) and to help them have a clear understanding 
and appreciation of the diverse ethnic and racial groups in the 
United States. It will not suffice for educators to have knowledge 
of culturally diverse learners yet be unable to recognize learners' 
individual and cultural needs and the complex relationship between 
culture and learning. A teacher's diverse knowledge base should 
include issues regarding race and ethnicity and the teacher should 
comprehend the implications for the teaching and learning process. 
Similarly, teachers must know and understand the ramifications of 
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racism, discrimination, prejudice, and injustice and what it means 
to be a diverse learner. Teachers need sufficient knowledge to be 
able to understand culturally different learners and to plan both 
developmentally and culturally appropriate instruction. 

The purpose of this paper was to review extant literature on 
multicultural education in the context of teaching physical education. 
More specifically, the review the literature focused on pertained 
to physical education teachers’ knowledge and skills in teaching 
culturally diverse students. The analytical perspectives derived 
from the literature centered on the following: (1) understanding 
multicultural education through concepts of assimilation and 
pluralism, (2) theoretical frameworks on teachers’ knowledge and 
skills in multicultural education, (3) multicultural education in the 
context of teaching in physical education, and (4) multiculturalism 
in the context of curriculum in physical education.

Understanding Multicultural Education through Concepts of 
Assimilation and Pluralism

Overall, two theoretical frameworks are commonly used in 
the study of multicultural education: assimilation and pluralism. 
According to Rong and Preissle (2009), research on immigration 
and education was once dominated by the assimilation model, 
which advocated the elimination of ethnic identity and the 
reconstruction of an “all American and English-speaking only” 
immigrant identity. The assimilation paradigm, sometimes called 
a monocultural perspective, espouses tolerance and acceptance 
of differences in an effort to uphold the existing social structure 
and power relations – it shares an image or model of “American 
culture” in the United States (Cushner, McClelland, & Safford, 
2006; Grant, Elsbree, & Fondrie, 2004). 

Instead of the traditional view of immigrants and ethnic 
minorities, the consideration of pluralistic perspectives in 
education and society is paramount, particularly in teacher 
education and student’s schooling. The pluralism paradigm is built 
upon the philosophical ideas of freedom, justice, equality, equity, 
and human dignity (Grant, et al., 2004). Under pluralism, ethnic 
groups can maintain their distinctive cultural identities, which 
imply recognition of ethnicity as a legitimate way of grouping 
in the society. The pluralism model accounts for the variety of 
objectives, processes, or outcomes that are found among different 
immigrant communities (Rong & Preissle, 2009). 

Through teacher preparation, teachers develop knowledge and 
understand student diversity, the instructional context in education, 
and the influence of educational policy in order to improve students' 
learning experiences and the schooling process. Furthermore, 
education with a multicultural perspective requires education 
professionals and teachers to assist students in developing a clear 
understanding and appreciation of the diverse ethnic and racial 
groups from pluralistic perspectives (Chepyator-Thomson, 2001). 
Although there are likely many factors in the school setting that 
account for differential achievement levels of culturally diverse 
students, teachers’ knowledge and skills that respect pluralistic 
perspectives are integral to student learning.

Theoretical Perspectives on Teachers’ Knowledge and Skills in 
Multicultural Education

In education, questioning what qualities, understanding, 

categories and types of knowledge that competent teachers should 
have is paramount. According to Shulman (1987) teachers need 
to understand 'what is to be learned' and 'how it is to be taught,' 
and he categorizes knowledge into the following types: (1) content 
knowledge; (2) general pedagogical knowledge; (3) curriculum 
knowledge; (4) pedagogical content knowledge; (5) knowledge 
of learners and their characteristics; and (6) knowledge of 
educational contexts (p. 8). As the goal of multicultural education 
is to provide equal opportunities for all students by directing 
educational experiences that help them become knowledgeable 
and respectful of others, teachers' knowledge and skills becomes 
extremely important in research examination. Educators who seek 
a comprehensive understanding of cultural diversity and expertise 
in multicultural education should direct attention to both cognitive 
and affective factors (Manning & Baruth, 2009), pointing to 
teachers' knowledge and skills in multicultural education as 
embracing cultural competency, cultural sensitivity, culturally 
responsive pedagogy, and racial identity. This section focuses on 
theoretical perspectives and emergent themes from the literature

Cultural Competency and Cultural Sensitivity
Cultural competency is defined as the ability to understand 

and relate to the uniqueness of each individual in light of diverse 
cultures (Stuart, 2004). A cultural competent person has the 
ability to interpret experiences and patterns such as intentional 
communications (language, signs, gestures), some unconscious 
cues (such as body language), and understands customs different 
from one’s own (Bennett, 2007; Reich & Reich, 2006). Thus, to 
become a culturally competent person, one must have sufficient 
knowledge, practical experience, and appreciation for cultural 
differences relative to his/her own personal identities, values and 
beliefs. 

According to McAllister and Irvine (2000), less attention 
is given to the process through which teachers develop cultural 
competency, and in particular, the various factors that contribute 
to the development of teachers’ cultural competency in in-service 
programs. The findings from their research reveal three different 
process theories or models that promote development of cultural 
competency. Bennett’s Developmental Model of Intercultural 
Sensitivity (DMIS) offers an orderly, coherent, and empirically 

Levels Stages Descriptions
1 Denial Does not recognize cultural differences
2 Defense Recognizes some differences, but sees them
  as negative
3 Minimization Unaware of projection of own cultural
  values; sees own values as superior
4 Acceptance: Shifts perspectives to understand that the
  same “ordinary” behavior can have
  different meanings in different cultures
5 Adaptation Can evaluate other’s behavior from their
  frame of reference and can adapt behavior
  to fit the norms of a different culture
6 Integration Can shift frame of reference and also deal
  with resulting identity issues  

 Table 1. Development Model of Intercultural Sensitivity
                 (Bennett, 2007).
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validated taxonomy of intercultural competencies that provide a 
framework to understand individual development and awareness 
from highly ethnocentric to highly ethnorelative (Bennett, 2007). 

In Burdett-Williamson’s (1996) study, significant positive 
relationships between intercultural sensitivity and independent 
variables related to international/cross-cultural experiences were 
present, pointing to the need to have pre-service teachers enroll in 
several courses with international/cross-cultural concepts and to 
complete their field experiences in diverse settings. Domangue and 
Carson (2008) investigated how the service-learning program shapes 
the pre-service physical education teacher’s cultural competency 
and the findings revealed that service-learning participants should 
identify consistent engagement, exposure to another culture, and 
an engaged instructor as key contributors to cultural competency. It 
may be concluded that it is important for novice teachers to engage 
in meaningful teaching experiences in diverse environments in 
order to improve their overall understanding and eliminate any 
stereotypic conceptions of their role as a teacher of learners from 
diverse backgrounds (Stroot & Whipple, 2003). 

Culturally Responsive Pedagogy
Culturally responsive pedagogy-also  known as culturally 

relevant pedagogy-is a way of teaching that empowers students 
intellectually, socially, emotionally, and politically through the 
use of cultural references that impart knowledge, skills, and 
attitudes (Ladson-Billings, 2001). Gay (2002) considers culturally 
responsive teaching as embodying cultural knowledge, prior 
experiences, and explains performance styles of diverse students 
as promoting a more appropriate and effective learning, using a 
pedagogy that capitalizes on students’ strengths. Indeed “culturally 
responsive teaching is an approach to instruction that responds to 
the socio-cultural context and seeks to integrate the cultural content 
of the learner in shaping an effective learning environment” (Ooka 
Pang, 2005, p. 336). Hence culturally responsive educators teach 
about people’s differences as responsive to the cultural identity of 
learners, and the teachers tend to have a moral responsibility to be 
culturally responsive or to design curricular programs that cater to 
the educational needs of learners from diverse backgrounds.

According to Gay (2002), culturally responsive teaching consists 
of several characteristics: (1) it acknowledges the legitimacy of the 
cultural heritages of different ethnic groups, both as legacies that 
affect students' dispositions, attitudes and approaches to learning, 
and as a worthy content to be taught in the formal curriculum; 
(2) it builds bridges of meaningfulness between home and school 
experiences, as well as between academic abstractions and lived 
socio-cultural realities; (3) it uses a wide variety of instructional 
strategies that are connected to different learning styles; (4) it 
teaches students to know and praise their own and each others' 
cultural heritages; and (5) it incorporates multicultural information, 
resources, and materials in all the subjects and skills routinely 
taught in schools .

Landson Billings’s (2001) research on teacher education 
programs and pre-service teachers provides the best ways to 
support teaching for diversity. According to her, instructional 
practices culturally responsive to the needs of student learners 
are paramount. Calling her theoretical framework “culturally 
relevant pedagogy” (p. 144), the propositions that successful 

teachers possess emphasized (1) students’ academic achievement, 
(2) students’ cultural competence, and (3) students’ sense of 
sociopolitical consciousness. Indications of success center on 
views that students are capable of learning, that achievement is 
contextualized within the classrooms, and that teachers know 
content and how to teach the content to students and how to support 
the development of students’ critical consciousness in curriculum, 
and finally that teachers encourage an academic achievement that 
is multidimensional. A second set comprises indicators of cultural 
competence that help determine how teachers can improve their 
teaching practices. These include teachers’ understanding of 
culture and the role of culture in education; teachers taking 
responsibility for learning about students’ culture and community; 
the teachers’ use of their students’ culture as a foundation for 
learning; and teachers’ support of the flexible use of students’ local 
and global culture. The last indicators are those of sociopolitical 
consciousness, as associated with issues of social justice (Ladson-
Billings, 2001). These include teachers’ knowledge of the larger 
sociopolitical context of the school, community, nation, and world; 
teachers’ investment in the public good; teachers’ development 
of academic experiences that connect students’ perspectives to 
the larger social context; and teachers’ understanding that their 
students’ success will lead to an improved quality of life.

Racial Identity
Race is sometimes socially defined on the basis of physical 

criteria (i.e., skin color, facial features), while an ethnicity is 
socially defined on the basis of cultural criteria (i.e., customs, 
shared history, shared language) (Cushner, et al., 2006). Helms 
(1992, 1993) stated that all people undergo a developmental 
process of racial identity. This theory involves "how you perceive 
yourself as a racial being as well as how you perceive others 
racially" (Helms, 1992, p. 23). For example, although all white 
persons know that they are white, their psychological orientation 
to being white differs. For some people "being white" is just being 
"normal" without any thought about the racial significance of that 
position. People who experience racial identity in this way miss 
the reality of a society dominated by whiteness in which people of 
color are denied access to "normalcy.” By contrast, other people 
may recognize the privileges that whiteness affords them while also 
trying to work in alliance with people of color to challenge racist 
policies and practices (Lawrence, 1998). Helms (1993) theorized 
that white persons undergo six stages in their white identity 
development and these include: (1) contact, (2) disintegration, (3) 
reintegration, (4) pseudoindependent, (5) immersion/emersion, 
and (6) autonomy.

The next section discusses various perspectives of physical 
education teachers’ knowledge and skills in multicultural 
education. These perspectives, derived from this reviewing of 
research literature, provide valuable insights into understanding 
teaching in multicultural settings in physical education.

Multicultural Education in the Context of Teaching in Physical 
Education

Educational agencies in physical education use policy statements 
to encourage increased involvement in multicultural education. The 
National Association for Sport and Physical Education (NASPE, 
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2003a) addressed concepts of multicultural education through 
standards-based reform strategies that emphasize the importance 
of respect for others. In context of teaching, Standard 5 puts 
emphasis on the development of a “responsible personal and social 
behavior that respects self and others in physical activity settings,” 
advocating for students to exhibit this behavior in school physical 
education. The NASPE (2003b) established the National Standards 
for Beginning Physical Education Teachers, which advocates 
standards-based teacher education and teaching in the context 
of diversity. Standard 3 centers on diverse learners, focusing on 
understanding how individuals differ in their approaches to learning 
and on the creation of appropriate instruction. The core concept of 
this standard is based on a beginning teacher's ability to understand, 
appreciate, and address individual differences in learning concepts 
such as physical disability, and culturally diverse backgrounds. 
This standard especially seeks to diversify instructional approaches 
through the design of learning environments that meet the learners’ 
academic and social development needs. 

Overall, successful physical education teachers in the culturally 
diverse school setting (e.g., urban schools) tend to maintain 
high expectations for student accomplishment, provide the best 
possible learning environments, and implement activities that aid 
increased student involvement (Ennis, et al., 1997; Henninger, 
2007; McCaughtry, Barnard, Martin, Shen, & Kulinna, 2006). The 
review of literature on physical education teachers’ knowledge and 
skills in multicultural education are organized into two categories: 
research relevant to pre-service teachers and in-service teachers. 

Physical Education Teachers’ Knowledge and Skills in Teaching 
Culturally Diverse Students

Pre-service teachers. Several scholars (Culp, Chepyator-
Thomson & Hsu, 2009; Meaney, Bohler, Kopf, Hernandez, & 
Scott, 2008; Sparks & Verner, 1995; Stanley, 1996, 1997) have 
considered pre-service teachers’ knowledge and attitudes about 
multicultural education to be important areas of research. Spark 
and Verner (1995) examined pre-service teachers’ perceptions of, 
and attitudes toward, multicultural education prior to involvement 
in four instructional activities. It was discovered that perceptions 
of, and attitudes toward multicultural education among pre-
service teachers prior to field practice could be enhanced with 
discipline-specific knowledge and integrated into classroom group 
participation. Stanley (1996, 1997) developed the Pluralism and 
Diversity Attitude Assessment instrument that assessed attitudes 
toward cultural diversity and pluralism among pre-service physical 
educators, revealing teachers to respect and value cultural diversity 
but did not seem to value actions or wish to implement culturally 
sensitive pedagogical practices. 

Meaney, et al.’s research (2008) revealed that service-learning 
programs to impact pre-service educators' development of cultural 
competence. The service-learning component provided pre-
service educators with opportunities to teach physical education 
to students from diverse backgrounds. Daily interaction with the 
children broadened pre-service teachers’ understanding of under-
served children, changed their preconceived stereotypes, improved 
their language and communication skills, and impacted their future 
teaching expectations Domangue and Carson (2008) investigated 
how a service-learning program shapes pre-service physical 

education teacher’s cultural competency. The pre-service teachers 
identified key factors that contribute to cultural competency within 
the service-learning program, which include consistent engagement, 
exposure to another culture, and an engaged instructor. Culp, et 
al. (2009) examined a multicultural service learning practicum 
in a physical education teacher education program, where the 
pre-service teachers used reflective journals to document their 
experiences. Evident in their journal comments were pre-service 
teachers’ experiences that indicated value of unique situations that 
exposed them to diversity, revealing the practicum experience to 
promote learning in cognitive and affective domains of physical 
education. Research on physical education teacher education 
suggests service-learning programs are valuable in enhancing 
pre-service educators' cultural competence for teaching, and show 
that teacher educators should work toward not only sensitizing 
prospective teachers to culturally diverse students, but also to need 
to guide and encourage these future educators in adopting and 
implementing educational programs that are responsive to cultural 
diversity (Stanley, 1997). 

In conclusion, research on pre-service teacher education reveal 
that students may personally respect and value cultural diversity 
but may not be ready to take substantive actions or pedagogical 
practices to change class environments to promote the inclusion of 
all students. Researchers generally agree, however, that practicum 
or field-based experiences are helpful in changing pre-service 
physical education teachers’ perceptions of their multicultural 
knowledge and attitude, and their cultural competency to adapt 
their teaching methods to meet the needs of all students.

In-service teachers. In the early 1990s, researchers (Sparks,et 
al., 1996; Sparks & Wayman, 1993) investigated physical 
education teachers’ knowledge and skills to understand diversity 
issues in U. S. education. In their research study, urban teachers 
and rural teachers seem to have different understandings of ethnic 
diversity. While teachers in urban areas appeared to have a better 
understanding of the importance of designing a curriculum that 
included characteristics of ethnic diversity, teachers in rural 
areas had a greater appreciation of the customs and traditions 
of differing cultures, and seemed to appreciate the importance 
of providing curricular opportunities that promoted interaction 
between students of different ethnic groups. Furthermore, in-
service physical education teachers had high knowledge levels and 
positive attitudes toward multicultural education; however they 
did not have specific plans for the development and promotion of 
multiculturalism within the physical education program (Sparks, 
et al., 1996). 

Another study examined physical education teachers’ attitudes 
and knowledge levels about working with Mexican American 
students (Tabb & Joonkoo, 2005). The results showed that 
participants were found to have positive attitudes and moderately 
high knowledge levels about Mexican American culture. 
Furthermore, functional Spanish language skills appeared to be a 
critical first step to enable educators to work more effectively with 
Mexican American students. A recent study of Harrison, Carson, 
and Burden (2010) found teachers of color to be more culturally 
competent than White teachers in an assessment of their physical 
education teachers' cultural competency. Teachers of color scored 
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higher in both multicultural teaching knowledge and multicultural 
teaching skills than their white counterparts. The results also 
support the findings from previous research studies (Sparks & 
Wayman, 1993; Sparks, et al., 1996) that the White teachers in city 
school settings scored significantly higher in multicultural teaching 
knowledge than those from rural schools (Harrison, et al., 2010).

In Chepyator-Thomson, et al.’s (2000) study of in-service 
physical education teachers, the responses on the question of 
definition of multicultural education revealed a continuum, from 
teachers who were non-committal to teachers who valued inclusive 
instructional practices in the physical education program. As 
illustrated in Figure 1, the result was arranged into four categories: 
(a) non-committal and non-directional orientation; (b) acquisition 
of conceptual knowledge; (c) awareness of cultural diversity; and 
(d) inclusive education.

Figure 1. A continuum of teachers’ understanding of multicultural 
education. (Chepyator-Thomson et al., 2000, p. 561)

Additionally, the study indicated that in-service teachers: (a) had 
a lack of knowledge and experience about multicultural education, 
and (b) expressed the need for multicultural education training and 
for teacher preparation programs that address issues of diversity, 
and promote dissemination of multicultural education information 
in public schools (Chepyator-Thomson, et al., 2000). 

Hastie, Martin, and Buchanan (2006) studied White teachers' 
understanding of praxis connected to an authentic middle physical 
education program, and it was discovered that the curricular content 
covered was responsive to the African-American vernacular 
dance tree. Five specific themes emerged: teacher apprehension; 
concerns about teacher legitimacy; resolution of apprehension and 
concerns; the unique nature of the content; and continual ethical 
uneasiness. The teachers expanded their understanding of praxis 
beyond thinking, acting, and reflecting to consider the political 
and social aspects that impact curriculum, pedagogy and student 
learning.

McCauhtry, Sofo, Rovegno, and Curtner-Smith (2006) reported 
that teachers have unique challenges that significantly shaped their 
thinking about students and their careers, along with strategies 
that they used to overcome or manage these challenges. These 
challenges included: (a) insufficient instructional resources, (b) 
implementation of culturally relevant pedagogy, (c) community 
violence, (d) integration of more games in curricula, and (e) 
teaching in a culture of basketball. Implications centered on 
development of an informed and realistic vision of urban physical 
education, particularly in teacher preparation and professional 
development.

In conclusion, the research found that in-service physical 
education teachers had high knowledge levels and positive attitudes 
toward multicultural education; however, they did not have specific 

plans for the development and promotion of multiculturalism within 
the physical education program. Furthermore, the participants in 
these studies were found to be limited to White teachers, although 
Harrison, et al. (2010) recently found that teachers of color tend to 
be more culturally competent with their knowledge and skills than 
White teachers. However, the literature cited here indicates what 
has been discovered about in-service physical education teachers’ 
knowledge and skills in teaching culturally diverse students and 
provides baseline information for future research. 

Although multicultural education is important in physical 
education, a limited number of studies have been published. 
For example, Chepyator-Thomson, et al. (2008) noted the low 
publication rates (1.39%) on issues related to multiethnic and 
diversity education in physical education, pointing to the dire need 
to have teachers prepared with sufficient and relevant knowledge 
and the experiences that promote appreciation and implementation 
of multiculturalism in school curriculum and pedagogy.

Multiculturalism in the Context of Curriculum in Physical 
Education

Curriculum guides instruction, leading to the production 
of long-term planned outcomes for student education. Many 
curricular decisions in today’s education follow content standards 
at the national, state, and local levels. In physical education, 
various curricular models have been developed based on the 
national standards but differ on points of emphasis and desires 
for achievement. Chepyator-Thomson (2001) suggested five 
different paradigms in the physical education curriculum: a fitness 
perspective, a developmental physical education perspective, a 
movement education perspective, a humanistic physical education 
perspective, and a culture-based perspective and based on these 
paradigms, several curriculum models have been developed. Each 
model espouses a primary goal for the national standards, allowing 
physical education teachers to select program objectives and 
determine the school curriculum accordingly. Of all the models, 
Hellison’s (2003) Teaching Personal and Social Responsibility 
(TPSR) model best promotes multicultural perspectives in teaching 
in physical education, with one of its main objectives being helping 
students to understand and respect differences among people in 
physical activity settings. However, most curriculum models in 
K-12 physical education focus on teacher perspectives and the 
dominant cultural group, and without understanding students’ 
perspectives it is unlikely teachers can design curricula that students 
will find meaningful and valuable (Strand, 1996). Furthermore, 
when the curriculum focuses predominantly on the experiences of 
one group, all students suffer negative consequences. This type 
of curriculum denies students the chance to experience and grow 
from knowledge, perspectives, and reference points of groups 
other than their own and to view their own group from another's 
point of view (Butt & Pahnos, 1995). 

The most important goal of multicultural education is to develop 
a curriculum that permits students to appreciate and participate 
in a variety of movements from global-local perspectives, thus 
allowing for opportunities for people to co-exist in harmony even 
when they come from different ethnic, social and educational 
background (Chepyator-Thomson et al., 2008). To effectively 
conceptualize and implement a multicultural education curriculum,  
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it is necessary not only to define the concept in general terms 
but to describe it programmatically (Banks, 2002). In physical 
education, several research studies have contributed to enhancing 
a curriculum for teaching culturally diverse students. Published 
articles cover teaching those students through integrating a 
traditional/cultural dance curriculum. For example, an ethnic 
dance project helped children to celebrate diversity among people 
once they understood the value of differences and commonalities 
(McGreevy-Nichols & Scheff, 2000). Prevots’s (1991) study on 
"Dance and Society” promoted creative expression from the world 
perspective, examining traditional forms and emerging artists in 
Western and non-Western societies, their relationships, and mutual 
influences, enhancing the growing interest in an inclusive global 
and multicultural curriculum. 

Summary
The global trends on human migrations point to a growing diverse 

student population in schools in the United States. Scholars and in-
service teachers try to respond to this student diversity through 
making changes in curriculum and instruction. Through teacher 
education programs teachers develop an understanding of students’ 
backgrounds, create relevant instructional contexts, and promote 
enactment of public policy initiatives that improve students’ 
learning experience and their process of schooling. Multicultural 
education coursework and field experiences in teacher education 
programs are thought to be important avenues for developing 
positive attitudes toward cultural diversity and for developing 
practices that promote cultural pluralism. A firm multicultural 
education program for pre-service and in-service teachers can be 
created based on research studies discussed. Previous research 
studies focused on a variety of issues of multicultural education in 
physical education. Despite the limited number of studies and the 
wide range of examination, the results of these studies reveal that 
physical education teachers have varying degrees of knowledge 
and understanding of multicultural education. Furthermore, 
these findings underscore the important role of a pre-service 
teacher education program that values multiculturalism in teacher 
education. Culturally responsive pedagogy in physical education 
ensures that novice teachers are trained to reflect on their personal 
assumptions, stereotypical beliefs, and behaviors toward learners 
from various diverse groups (Hodge, 2003; Sparks, 1994), making 
them cognizant of differences that exist between urban, rural, and 
suburban schools, and enlightening them about cultural and ethnic 
diversities of students such as learning styles, preparedness, and 
readiness of students to learn (Kantor & Brenzel, 1992). Based on 
the literature review, scarce attention has been given to the process 
of development of physical education teachers' diversity, including 
areas of cultural competency, cultural sensitivity, culturally 
responsive pedagogy, and racial identity. Preparing in-service 
teachers and pre-service teachers for diversity in schools requires 
a firm consideration of curriculum and instruction that is inclusive 
of multicultural education.
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Abstract 
Coaches are influential in creating positive and achievement-

oriented sport environments and the development of a sound 
philosophy is the key to successful coaching (Martens, 2004). Yet, 
few coaches spend significant time early in their careers developing 
and modifying their philosophical beliefs (Wilcox & Trudel, 
1998). While coaching educators have consistently recognized the 
importance of a well-honed coaching philosophy, little research 
has examined the beliefs of pre-service coaches. Therefore, this 
study examined written coaching philosophy statements of 35 
pre-service coaches (PSCs) prior to enrollment in an intensive 15-
week coaching education course. An inductive content analysis 
revealed several emergent dimensions and priorities: Coaching 
Behavior, Defining Success, Development, Expectations, Fun, 
Life Lessons Learned Through Sport, and Relationships. It was 
clear that these young coaches have strong expectations of the 
sport experience. What was less clear was their role in creating 
positive sport experiences, which highlights the importance of 
coaching education in transforming philosophy into action. 

Key Words: coach education, novice coaches, coaching 
psychology 

Introduction 
Think of your favorite coach. What makes them great? Chances 

are it is their beliefs, values, and approach to their athletes and the 
sport that make these coaches stand out from the rest. Differences 
in belief systems, values, and approaches to performance and 
participation in sport distinguish successful coaches at all levels 
(i.e., youth, school, club, collegiate, national). At the heart of these 
differences are unique philosophies that guide their behavior and 
decisions. Martens (2004) indicated that a sound philosophy is 
the key to successful coaching and to the provision of positive 
sport experiences. He proposed that the three central elements 
of a coaching philosophy are the relative roles of winning, 
development, and fun. Similarly, Vealey (2005) operationalized 
these three elements as optimal performance, optimal development, 
and optimal experience, where Burton and Raedeke (2008, p.6) 
identified “personal excellence-the foundation for success” as a 
sound working philosophy. Sport psychology professionals like 
Martens, Vealey, Burton, and Raedeke have been at the forefront 
of developing and evaluating coaching education. While each 
of these individuals has identified the critical role of coaching 
philosophy, little is known about how coaching philosophies are 
developed. 

Recognizing that coaches are the providers and interpreters of 
sport experience, coaches’ philosophical beliefs are central to the 
climate they create. Building a theoretically driven and research-
based coaching philosophy that can drive professional practice 

could be a significant factor in improving the coaching experience, 
and in turn, the performance and experience of athletes. The process 
of developing a coaching philosophy is complex and continually 
evolving. Young coaches need to reflect on and integrate their 
experience as a coach and athlete, and their knowledge of the sport 
and training demands of the sport, with sound research on coaching 
behaviors (Smoll & Smith, 2002), developmental considerations 
(see Weiss, 2004), participant motives (Weiss & Williams, 2004), 
and motivational theory (Conroy, Kaye, & Coatsworth, 2006; 
Fredricks & Eccles, 2004), to name a few. Recognizing this 
complexity within coaching philosophy, it is not surprising that 
few investigators have undertaken this effort. 

Central to the development of a coaching philosophy is the 
approach to achievement. Both Martens’ (2004) and Vealey’s 
(2005) frameworks have employed constructs from achievement 
goal theory and subsequent research on motivational climate (See 
Ntoumanis & Biddle, 1999). Understanding how individuals define 
success and failure is at the heart of these theories. Motivational 
orientations are proposed to be dispositional and therefore can 
be affected by the environment and individuals who frame the 
environment. Coaches clearly craft the environment in sport settings 
and thus influence individuals’ performance and experience. 
It is the motivational climate that has the potential to influence 
individual perceptions of their ability and subsequent motivation 
(Balaguer, Duda, & Crespo, 1999). While motivational climate has 
been extensively examined, the link between motivational climate 
and coaching philosophy remains unexplored. 

The link between theories of achievement motivation and 
philosophy development appears to be contained in the key 
components identified by Martens (2004) as well as Burton and 
Raedeke (2008). These include the major objectives and the 
principles or beliefs that help coaches achieve those objectives 
(Martens, 2004). One of the few investigations examining 
coaching philosophy utilized interviews with youth baseball 
and softball coaches (McCallister, Blinde, & Weiss, 2000). The 
authors found that coaches’ philosophies tend to focus on two key 
elements: learning skills and having fun. They also found that 
coaches did not identify key issues such as the roles of winning 
and competition, and the value of participation as part of their 
philosophies, until prompted. Many of these coaches, while able 
to articulate their philosophies, had difficulty describing how they 
teach those values and life skills within their philosophy on a day-
to-day basis. They concluded, “The extent to which coaches can 
articulate their philosophies and the degree to which their behavior 
parallels those philosophies are important in determining the 
nature of the participant’s experience” (McAllister, et al., 2000, 
p. 36). Furthermore, results indicate that these coaches regularly 
experienced inconsistencies between their beliefs and actions. 
Common inconsistencies occurred in dealings with inappropriate 
behavior, communication, playing time, and the emphasis on 
winning. 

In reviewing the limited research relative to coaching 
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philosophy, an early investigation of over 500 male high school 
coaches of girls’ and boys’ basketball teams, examined gender 
differences in coaching philosophies (Pratt & Eitzen, 1989). While 
the examination of gender differences in coaching philosophies 
was the primary purpose of this study, their findings reinforced 
perceptions that principles and beliefs are altered or shaped by 
experience and social context. The important role of experience 
exposes a gap in the literature relating to novice coaches. If 
experience is essential to the formulation of a coaching philosophy, 
where and how do young coaches begin this process? 

Aside from the aforementioned research, most of the coaching 
literature does not explicitly explore coaching philosophy. 
Consistent with Gilbert and Trudel’s (2004a) meta-analysis 
of coaching research, the primary focus has been on coaching 
behaviors of experienced coaches and their effects on athletes 
(Smith & Smoll, 1997). Additionally, the development of 
knowledge and expertise (Abraham & Collins, 1998), mentoring of 
young coaches (Bloom, Durand-Bush, Schinke, & Salmela, 1998), 
and experience and reflection in coaching (Gilbert & Trudel, 2000; 
Gilbert & Trudel, 2005) were significant topics in the research 
literature. While coaching philosophy is not explicitly identified, 
the role of philosophy is implicit within many of these constructs. 
Issues such as coach behavior, knowledge, role framing, and 
mentoring, influence and are influenced by a coach’s philosophical 
beliefs. 

Philosophy is often alluded to in discussions of coaches’ 
characteristics, role framing and behavior. For example, by 
investigating six case studies, Gilbert and Trudel (2004b) 
identified key components of a coach’s personal approach to 
coaching, including discipline, fun, personal and athletic growth 
and development, positive team environment, winning, equity, and 
safety. These categories were described as role frame components 
and can arguably be described as priorities reflecting philosophical 
beliefs that impact daily action. 

Similarly, Smoll and Smith’s (1997) and Smith and Smoll’s 
(2002) research examining Coach Effectiveness Training (CET) 
has identified principles that could be considered philosophical 
in nature. Specifically they argued for a positive approach to 
coaching and coaching education that takes into account a healthy 
attitude about winning and prioritizes development. Their research 
has demonstrated that coaches who create positive learning 
environments through sound instruction and feedback produce 
positive experiences for athletes. 

Although a focus on coaching education programs has begun to 
impact the preparation of coaches (Gilbert & Trudel, 2005), very 
little research has focused on the next generation of coaches. Less 
than 6.1 percent of the coaching research includes prospective 
coaches as participants (Gilbert & Trudel, 2004a). There are no 
studies in the sport psychology or coaching literature that explore 
coaching philosophy in pre-service coaches (PSCs). However, 
research with veteran coaches shows that few coaches spend 
significant time early in their careers developing and modifying 
sound philosophical beliefs (Wilcox & Trudel, 1998). Since 
coaches learn most of their coaching knowledge through actual 
experience (Gilbert & Trudel, 2005), perhaps their philosophies 
develop over time through experience. It is imperative that applied 
sport psychology research examines philosophies of PSCs in order 

to gain a greater understanding of the extent and importance of 
their belief system prior to formal coach education as well as the 
practical application of those early beliefs. Only then, can coaching 
educators effectively prepare PSCs in the development of research-
based coaching philosophies. Therefore, this study examined 
coaching philosophies of PSCs at the start of an intensive 15-week 
coaching education program. The purpose was to explore beliefs, 
values, and principles within philosophy statements of individuals 
prior to a coaching education program and significant coaching 
experience. 

Method 
Participants 

Participants (N=35, males=19; females =16) enrolled in an 
intensive coaching education program at a mid-size Division I 
university in the U.S. wrote philosophy statements relative to their 
beliefs about coaching. On average, these individuals were just 
over 20 years of age (M=20.1) and 58% (n=20) of the participants 
identified themselves as student-athletes at the university. Almost 
half of the PSCs had no previous coaching experience (46%, 
n=16). The remaining 54% (n=19) had limited coaching experience 
averaging 2.5 seasons, predominantly as assistant coaches at the 
youth level. Further, less than 15% (n=5) were currently coaching 
or assistant coaching a team at either the youth or high school 
level. When asked about the extent to which they believed they 
would coach in the future, participants’ responses ranged from 4 
to 7, with a mean of 5.8, on a 7-point likert scale from unlikely to 
definitely. Two individuals enrolled in the program who had no 
plans to coach in the future completed the philosophy statements, 
but were removed from the analysis. Based on the limited coaching 
experience and the commitment of individuals to coach in the 
future, the remaining 35 participants were characterized as PSCs.. 

Procedure 
Permission to conduct this study and approval for the use of 

human subjects was granted by the investigators’ university 
Institutional Review Board. As members of an intensive 15-week 
coaching education program, these PSCs were asked to write a 
statement about their beliefs about coaching. Participants granted 
consent for the use of their statements and acknowledged that their 
statements would not be used as an evaluative component of the 
course. Prior to this in-class assignment the participants were asked 
to spend time reflecting on what they believed to be important 
about coaching and alerted that they would be writing these beliefs 
into a statement. Philosophy statements were written at the very 
beginning of the coaching education course prior to receiving 
materials, lectures or teaching points on coaching philosophy. 
PSCs were given the following directions: “In the space provided, 
please write a statement of your coaching philosophy. Philosophy is 
defined as the beliefs and principles that guide your actions. Please 
circle the level of sport you are referring to in your philosophy 
statement.” 

All 35 participants wrote a coaching philosophy statement. 
Statements ranged in length from half to one and a half pages, 
and all were completed within 30 to 50 minutes. After compiling 
the written philosophy statements, the statements were transcribed 
verbatim. At this point all the members of the research team read 
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each statement in order to develop a complete understanding of the 
data prior to content analysis. As recommended by Creswell (2003), 
the research team employed the pragmatic qualitative perspective 
of using multiple strategies and perspectives to understand the data. 
However, the primary approach utilized a thematic content analysis 
recommended by Miles and Huberman (1994). The research team’s 
first step in the process of analysis was to agree on an operational 
definition of coaching philosophy. The research team mutually 
agreed to use Martens’ (2004, p.6) definition (“beliefs or principles 
that help achieve your objectives”) to discriminate between 
statements that fit or did not fit into the analysis. Each of the four 
members of the research team independently analyzed the data to 
identify quotes that clearly reflected the operational definition and 
which statements fell outside the definition. While the subsequent 
analysis only dealt with raw data associated with philosophy, other 
categories associated with coaching style, characteristics and level 
of coaching were also identified. Raw data units (N=177) (i.e., 
quotes representing a meaningful point or thought) associated with 
coaching philosophy were individually identified and consensually 
validated during group meetings with the four investigators. Quotes 
with similar meaning were merged into lower-order themes and 
labeled to reflect a common understanding. Lower-order themes 
were then analyzed for similarity and combined to reflect a common, 
more global understanding (i.e., higher-order theme). This process 
continued through to the development of final categories. At each 
step of this process the four person investigative team reached 
consensus in the merging and labeling of themes. It is important 
to note that while the data often coalesced cleanly from smaller 
lower-order themes to broader higher-order themes and general 
dimensions, there were cases where a particular lower-order theme 
carried through to a general dimension (e.g., contributors to success 
merged directly into the general dimension of Defining Success). 
In these cases, the same theme code (e.g., contributors) was carried 
through each level. Similarly, in one case (i.e., Development), the 
data was particularly complex and therefore it was necessary to 
include a middle-order theme between the lower-order theme and 
the higher-order theme. 

Throughout the data analysis process, the research team aimed 
to retain the holistic view of the participants while maintaining the 
uniqueness of each individual participant. Trustworthiness of the 
data (Lincoln & Guba, 1985; Patton, 1990) was demonstrated by 
continually going back to the initial statements of the individuals, 
as well as through consensual validation of themes. 

Results and Discussion 
Initial results from the content analysis revealed seven general 

dimensions derived from a number of higher-order themes, 
lower-order themes, and raw data units. General dimensions 
included: Coaching Behavior, Defining Success, Development, 
Expectations, Fun, Life Lessons Learned Through Sport and 
Relationships. Patterns and themes emerging from each of these 
general dimensions and subsequent discussion are presented 
below. 

Coaching Behavior 
The general dimension of Coaching Behavior consisted of 

two higher-order themes: coach creates climate and equitable 

treatment of athletes, as well as a number of lower-order themes 
which merged directly into Coaching Behavior. 

Coach creates climate. In this general dimension of Coaching 
Behavior, the higher-order theme of coach creates climate was 
highlighted by participants writing about the importance of 
‘creating a fun learning environment’. Specifically, one participant 
wrote “In order for your team to be successful you must combine 
enjoyment and fun with an atmosphere that makes players want to 
learn and encourage each other to learn” (PSC 9, line 256). This 
statement parallels findings from the work of McCallister, et al., 
(2000) where they identified the importance of coaching belief 
systems to include the philosophy of learning new skills while 
having fun. It is interesting to note how the participants in this 
investigation took ownership in creating a positive climate. This 
was one of the few times throughout the investigation where the 
participants clearly identified their role in implementing the belief 
systems. 

Equitable treatment of athletes. PSCs also addressed the 
treatment of athletes and identified the next higher-order theme 
of equitable treatment of athletes by writing about the importance 
of fair and equitable treatment. One PSC highlighted this point 
by writing specifically about fair treatment in regards to playing 
time: 

I believe when coaching at the high school level every player 
deserves the chance to prove themselves and earn playing 
time. This does not mean everyone plays equally, but everyone 
is given a chance. Earned playing time would be based on 
performance, work ethic, and attitude (PSC 30, line 376). 
While coach creates climate and equitable treatment of athletes 

were identified as the higher-order themes in the general dimension 
of Coaching Behavior, there were a number of lower-order themes 
that carried directly into Coaching Behavior. Examples of such 
lower-order themes included using an individualized approach 
to coaching, maximizing team potential, strategic playing time, 
supportive coaching behaviors, maximizing a learning experience, 
using effective communication and effective coaching behaviors. 
More specifically, participants wrote about the importance of 
flexibility and individualized approaches to coaching. For instance, 
one PSC simply stated, “You can’t approach every situation the 
same [,]much the way you can’t coach every kid the same way” 
(PSC 11, line 295). 

PSCs also identified the importance of supportive coaching 
behaviors as a lower-order theme leading directly to the general 
dimension of Coaching Behavior. Supportive coaching behaviors 
included behaviors such as encouragement and positive 
reinforcement. An example of such beliefs is found in the following 
statement. “My philosophy to coaching is structured off positive 
reinforcement and enthusiasm” (PSC 8, line 251). Many of these 
themes refer to feedback and expectancies and relate to previous 
research on coaching behavior (Horn, 2008; Smith & Smoll, 1997). 
Further, sport psychology consultants and coaching educators can 
benefit from the knowledge of these belief statements in their work 
with teams, coaches, and individuals. 

Along similar lines, participants identified how knowing their 
players can lead to maximizing team potential, and thus highlights 
another lower-order theme that lead directly to Coaching Behavior. 
“A coach should have an understanding of his/her players as 
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unique individuals and be able to combine these qualities together 
to create a fluid team” (PSC 20, line 173). However, while some 
participants highlighted the importance of equitable treatment and 
consistent playing time for individuals, others stated the importance 
of a coach effectively using strategic playing time. This lower-
order theme of strategic playing time can be best understood in 
the following quote. “I will not hold back players when it comes 
to winning, the correct players need to be in the game” (PSC 30, 
line 369). 

Strategic playing time, maximizing team potential, and an 
individualized approach to coaching are all related to the decision 
making of the coach. Gilbert and Trudel (2000) examined coaches’ 
decision making as a link to the beliefs and behaviors exhibited 
by a coach and the statements by these PSCs support their work. 
Linking decision making to beliefs and behaviors is an important 
content area for coaching educators and sport psychology 
consultants. When working with coaches it is critical to help them 
process the reasons behind the decisions that they make. 

It is not at all surprising to read about positive reinforcement and 
enthusiasm as part of the coaching philosophy of PSCs. Gilbert and 
Trudel (2004b) highlighted how coaching behavior and coaching 
belief systems is often a product shaped by experience. This finding 
supports this notion. The PSCs in this study were young adults 
who had very limited experience coaching (46% had no previous 
coaching experience). However, the majority of the participants 
were either current or former student-athletes and as a whole, they 
had extensive playing experience. Most current and former athletes 
highlighted the importance of positive reinforcement because they 
experienced supportive behavior and positive reinforcement and 
they attributed their success to it, or they did not experience these 
behaviors and therefore had negative attributes. Recognizing the 
importance of personal experience, it is not surprising that these 
PSCs highlighted this theme. 

In summarizing the Coaching Behavior general dimension, 
participants made statements of belief in line with current literature. 
Of particular interest was the coach’s role in creating a positive 
climate. This was one of the few times throughout the results 
where the PSCs took ownership for their role in contributing to a 
positive environment. 

Defining Success 
The second general dimension derived from the statements 

of coaching philosophy was Defining Success. This dimension 
consisted of four unique lower-order themes that merged directly 
to the general dimension of Defining Success. These unique 
lower-order themes included: contributors to success, success as a 
process over product, role of winning and losing, and discipline as 
the foundation of success. 

Contributors to success. PSCs identified a number of 
contributors to success including effort, attitude, creativity, hard 
work and commitment. Specifically, participants were able to 
identify the influence of important characteristics in defining 
success. The theme of defining success based on attitude can be 
seen in the following statement: 

Attitude is just as important. Attitude reaches to many other 
aspects in sports. A positive strong attitude will guide a player 
and a coach to success. A good attitude will get you to practice 

early, keep you awake watching film, get that loose ball, keep 
you out of trouble, and will keep you focused and much more 
(PSC 6, line 78). 
Success as process over product. In addition to defining 

contributors to success, participants were able to articulate the 
difference in process and product and thus emphasized the importance 
of process. This is exemplified in the following statement, “Wins 
keep everyone coming back but it is not all about product, it is all 
about process. Success can come at any point [,] not just after the 
final buzzer rings after play is complete” (PSC 2, line 13). The 
coaching literature relative to goal setting often identifies process 
over product. That is, the process of setting small, measurable, 
attainable goals throughout a season is a better indicator of success 
and improvement than the product (i.e., outcome) goals. Process 
goals are prominent in sport, whether in life skill development 
(Danish, Fazio, Nellen, & Owens, 2002; Gould, Collins, Lauer, & 
Chung, 2006) or in goal setting for performance (Wilson, Hardy, 
& Harwood, 2006). While these PSCs were able to identify the 
difference between process and product goals, coaching educators 
need to assist coaches in translating beliefs into behavior. 

Discipline as the foundation of success. A number of the 
participants wrote extensively about discipline. Specifically, the 
participants were able to identify discipline as a building block 
for success. “It’s my belief [that] discipline is the back bone of a 
successful team” (PSC 5, line 70). Once again, these PSCs wanted 
discipline on their teams but did not discuss how to create it or 
what discipline looks like. 

Role of winning and losing. The final lower-order theme in 
Defining Success was the role of winning and losing. Individuals 
varied in their beliefs about winning and losing. For some, winning 
was the ultimate goal, while for others, athlete development was 
prioritized over winning. Differential views on the importance of 
winning can be seen in the following quotes. “If a coach cares 
about his/her players, he should thus always put their best interests 
first, even if this means putting winning second” (PSC18, line 
150). Alternately, one PSC indicated, “I would put an emphasis 
on winning because I think it feels so great to achieve a win. I say 
that we wouldn’t keep score if we weren’t trying to win” (PSC13, 
line 95). While some of the participants had philosophical beliefs 
of “athletes first, winning second” (Martens, 2004, p.22), others 
emulated their current collegiate playing experience by focusing 
on the importance of winning. Coaching educators are often faced 
with the task of helping coaches to understand the role of winning 
and although these PSCs have limited experience thus far, they 
were able to articulate their beliefs about how they prioritized 
winning. 

Development 
The general dimension of Development was one of the richest 

dimensions in all the data. Because of the complexity and richness 
of this general dimension, the development of lower and higher-
order themes was significantly more multifaceted than other 
dimensions. Almost all of the participants wrote about growth in 
some capacity as it became clear that development was a priority in 
their coaching. Results from content analysis revealed two higher-
order themes, athletic development and personal development. 

Athletic development. The higher-order theme of athletic 
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development consisted of a middle-order theme, as well as multiple 
lower-order themes. The middle-order theme of development of 
an athletic mentality as well as lower-order themes of supporting 
multiple sport experiences, skill development, goal setting process, 
development of a hard work ethic, and lessons of achievement 
merged to form the higher-order theme of athletic development. 
The middle-order theme of development of an athletic mentality 
reflected lower-order themes of development of a hard work 
ethic, goal setting process, developing confidence, and lessons 
of achievement. Participants described this athletic mentality in 
a number of ways, but in essence it could be characterized as 
the intangible skills athletes develop to help them succeed. For 
instance, one participant stated: “Encouraging the athletes to push 
themselves and allow them to see they are capable of much more 
than they ever imagined, helps build a stronger and more confident 
athlete” (PSC 5, line 68). 

Both empirical and anecdotal evidence suggest that the 
development of an athletic mentality is a familiar concept in 
coaching (Vealey, 2005). As sport becomes inherently more 
specialized and competitive, the importance of mentally tough 
athletes is crucial. Coaches at all levels strive to recruit and maintain 
athletes who are confident and have this athletic mentality. What is 
interesting to note about the PSCs in this investigation is that while 
they clearly articulated the desire for their athletes to develop this 
mentality, they were much less clear in identifying their specific 
role in helping them to achieve it. This is a recurring theme with 
these young coaches and not surprising given the lack of coaching 
experience of the participants. 

While development of an athletic mentality was a rich middle-
order theme, two other lower-order themes contributed to athletic 
development. The lower-order theme of skill development was 
highlighted throughout the content analysis of athletic development. 
As an example, participants identified the development of skills 
as a salient piece of their coaching beliefs. For instance one PSC 
wrote, “Creating strong fundamental skills is a strong building 
block for the next level. A player can always get better, but getting 
better with the right skills can get you further” (PSC 6, line 76); 
while another added an age appropriate qualifier “When kids 
are just starting out it is important to attempt to develop their 
skills” (PSC 35, line 219). These PSCs recognized their role in 
physical skill development. The statements in this area reflected 
more concrete ideas of what they would focus on. The lower-
order theme of supporting multiple sport experiences also merged 
into the higher-order theme of athletic development. This theme 
reflected a desire to minimize the specialization of young athletes 
and let them experience multiple sport environments. While this 
theme was infrequently reported, it was heavily emphasized by a 
few PSCs. 

Personal development. Personal development was the second 
higher-order theme in the general dimension of Development. This 
theme consisted of raw data units that led directly to the higher-
order theme of personal development. These data units consisted 
of character, personal growth, and personal development as most 
important in PSCs’ coaching beliefs. “My coaching philosophy, 
along with most coaches, has many different aspects involving not 
just sport specific/goal coaching. Athletics is something that aids 
kids in their development as an overall person” (PSC 21, line 297). 

Creating a framework for positive youth development through 
sports programs has positive outcomes (Petitpas, Cornelius, Van 
Raalte, & Jones, 2005) and the PSCs in this investigation have 
been able to articulate their beliefs about the importance of this 
development. 

Finally, there were those participants who identified the lower-
order theme combining personal and athletic development to be 
a critical component of their coaching philosophy. The idea of 
developing the person as well as athletic skill appealed to these 
PSCs. For instance, one participant stated, “It is your job as a youth 
coach to provide not only skill/ability advise [sic], but also to shape 
that athlete into a respectable human being” (PSC 15, line 113). 
These PSCs recognized that personal and athletic development 
were not mutually exclusive and might actually be mutually 
beneficial. Personal and athletic growth and development is one of 
the role frame components (i.e., priorities reflecting philosophical 
beliefs that impact daily action) as described by Gilbert and 
Trudel (2004b) in their investigation of coaching behavior. These 
components are keys to a coach’s approach to coaching. 

Coaching education programs throughout the United States are 
based on creating a philosophy relative to three main principles 
in coaching: winning, development, and fun. Coaching educators 
encourage PSCs to think about these three main objectives and 
prioritize them appropriately. The PSCs in this study, while not 
explicitly stating as such, prioritized development. We draw this 
conclusion based on the holistic context of the written statements, 
as well as the repetitive nature of development in their philosophy 
statements. While these coaches were not able to articulate their 
specific role in development, they were able to address development 
as a salient construct. 

Expectations 
The next general dimension, Expectations, consisted of only 

one higher-order theme, behavioral expectations, and several 
lower-order themes that merged directly to the general dimension 
of Expectations. 

Behavioral expectations. In relation to the higher-order theme 
of behavioral expectations, participants wrote about the appropriate 
representation of the school and community as well as the lower-
order theme of adhering to rules and regulations on and off the 
field. For example, one participant wrote, “I would want them to 
represent themselves, their family and friends, their town, their 
school, and their team extremely well” (PSC 13, line 93). Recently, 
there has been an increase in the scientific research in applied sport 
psychology relative to principles of life skill development in sport 
(Danish, et al,, 2002; Dworkin, Larson, & Hansen 2003; Gould 
et al., 2006; Gould, Collins, Lauer, & Chung, 2007). One of the 
tenets in developing positive life skills in and through sport is the 
ability of coaches to not only set expectations, but also to hold 
athletes accountable (Gould et al., 2007). 

In addition to the higher-order theme of behavioral expectations, 
PSCs also identified lower-order themes of performance 
expectations and expectations of effort as critical components 
of their philosophy. For example, the lower-order theme of 
performance expectations is exemplified in the following quote: 
“When we hit the ice for practice, it[‘]s work time and I expect my 
players to perform as best they can daily, knowing that physical 
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mistakes will happen regardless but mental mistakes are not 
acceptable” (PSC 26, line 342). The performance expectation was 
reinforced with an additional lower-order theme of expectation of 
effort. This is evident in this statement, “If you aren’t going to 
show up willing to give 100% and in the right mental state then 
think twice about even showing up” (PSC 36, line 231). Athletes 
interpret beliefs about their ability based on beliefs and behaviors 
of significant others (Fredricks & Eccles, 2004). By conveying 
expectations about performance, coaches provide information 
relative to the ability of their athletes to meet such expectations. 
Further, by including expectations in their philosophy statements, 
these PSCs are laying the groundwork for the importance of effort 
in perceptions of ability. 

While the PSCs were clear about the importance of setting 
expectations, a few also identified the importance of clearly 
communicating these expectations to their athletes. Therefore, 
convey clear expectations emerged as a raw data unit that carried 
directly to the general dimension of Expectations. For example, 
one participant noted: “A college level coach should have a basic 
philosophy of what he/she expects from his/her athletes on a day-to-
day basis and they should make these foundations of their program 
clear” (PSC 20, line 171). Conveying clear expectations is arguably 
a component of effective communication. Bloom, Schinke, 
and Salmela (1997) investigated developmental components of 
communication with coaches. Their research identified the process 
of communication styles from the novice coach to the international 
elite coaches and found how communication styles are modified 
throughout one’s coaching career. Further, when consulting with 
coaches and athletes, coaching educators identify enhancing 
communication as a common strategy for enhancing performance 
and team relationships. It is encouraging that the PSCs in this 
investigation were able to articulate the need for conveying clear 
expectations, as it is rare that novice coaches are cognizant of 
effective communication. 

What was most interesting about the general dimension of 
Expectations was again the PSCs’ lack of ownership in helping 
athletes to meet these expectations. For example, participants were 
clear in addressing the importance of conveying clear expectations; 
however, they did not address the coach’s role in working towards 
meeting these expectations. This appeared to be a common theme 
among most of the general dimensions (with the exception of 
Coaching Behavior). PSCs were able to articulate their belief 
systems, but were unable to articulate the implementation of such 
beliefs. This is one of the most telling findings of this investigation 
and parallels research by McCallister et al., (2000) as the authors 
found a disconnect between stated beliefs and subsequent action. 
It is likely due to the fact that the participants in this investigation 
were either novice coaches or PSCs. 

Fun 
The general dimension Fun was by far the most concise of all 

the dimensions. Participants talked extensively about how fun 
was a critical component of their philosophy. There were multiple 
raw data units that all merged into the lower-order theme of fun. 
Subsequently, the lower-order theme of fun merged directly to the 
general dimension. This quote taken from one of the statements 
succinctly highlights this point, “I think most importantly behind 

all the fundamentals, the patience, the motivating speeches, it’s 
really all about having a fun time” (PSC 23, line 315). 

Coaches of all levels value fun. This finding was confirmed 
through this investigation. In all levels of sport, coaches need to be 
aware of the motives of their athletes. Understanding participant 
motives is arguably the first step in creating a positive sport 
experience. Fun or enjoyment has been found as a key component 
in a variety of theoretical models of participant motivation in 
sport psychology. The Competence Motivation Model (Harter, 
1978) identifies enjoyment as central; Expectancy-value (Eccles 
et al.,1983) posits that positive affect impacts achievement 
related choices. Finally the Sport Commitment Model (Scanlan, 
Carpenter, Schmidt, Simons, & Keeler, 1993) indicates lack of 
enjoyment and satisfaction as key components in the decision 
to withdraw from sport. Whether planning to coach youth, high 
school, or college, participants in this investigation consistently 
identified fun as an important factor in their coaching beliefs. What 
is interesting to decipher in this context is not only the value of fun, 
but more importantly, how fun is defined. It is a positive finding 
that these PSCs were able to identify fun as a salient component 
in their philosophy, without the benefit of understanding how 
this consistently paralleled major theoretical foundations in sport 
psychology. Further, this finding is also consistent with major 
objectives in coaching education programs about prioritizing 
winning, fun, and development. 

Life Lessons Learned Through Sport 
The general dimension Life Lessons Learned Through Sport 

consisted of the two higher- order themes of intra sport values and 
specific life skills gained through sport. The research team defined 
intra sport values as general values that could be learned both in 
and out of the sport context. Specific life skills gained through 
sport, on the other hand, was represented by clearly identifying a 
specific life skill and the relationship with sport. 

Intra sport values. Content analysis of the higher-order theme 
of intra sport values revealed lower-order themes of such values 
as fairplay, importance of hard work, sportspersonship, respect, 
learning sport values, learning responsibilities, and lessons of team 
dynamics. For example, this PSC identified a list of values that 
should start early in sport, “The youth level is the starting point 
to hard work and dedication, team work, fair play, and respect” 
(PSC 15, line 112). The development of such traits as respect, 
character, and responsibility are traits that are proposed to enhance 
a particular experience. These intra sport values were critical 
components of these PSCs’ beliefs. 

Specific life skills gained through sport. Alternately the 
higher-order theme of specific life skills gained through sport 
highlighted similar values in a more specific context. In relation to 
the higher-order theme of specific life skills gained through sport, 
such lower-order themes of discipline, positive team dynamics, 
appropriate stress, and positive affect, equitable treatment of others, 
commitment, dedication, and work ethic emerged. For example: 

Team unity at any level is great, but a lot of high school athletes 
will never play college or pro so being able to relay a message 
of unity, respect, and compassion for their peers will teach them 
life lessons (PSC 19, line 156). 
Finally, content analysis also revealed a unique lower-order 
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theme of the importance of life lessons that led directly to the 
general dimension of Life Lessons Learned Through Sport. The 
coach’s role in enhancing these life lessons was a theme that 
participants wrote about in their philosophy statements. For 
example, one stated, “For these reasons, I feel it is important for 
the coach to realize that his/her actions contribute to the lifelong 
lesson that sport teaches a child” (PSC 31, line 381). 

Building life skills through sport is fast becoming a trend in 
the sport psychology and coaching literatures (Danish et. al, 2002; 
Dworkin, et al., 2003; Gould et al, 2006, 2007; Mahoney, Larson, 
& Eccles, 2005). Recent research has demonstrated a relationship 
between positive life skills and sport. What is less clear, however, 
is the exact nature and role of the coach in this relationship. Gould 
et al. (2006) identified the importance of having systematic and 
specific strategies combined with the foundation of a workable 
coaching philosophy for building positive life skills through sport. 
The PSCs in this investigation have begun with the first piece of the 
puzzle, which is identifying a coaching philosophy that directs life 
skill development. While Gould et al.’s (2006) research focused 
on veteran coaches, this group of PSCs has yet to learn how to 
implement such belief systems. Coaching educators need to be 
at the forefront in providing coaches with strategies to translate 
belief into behavior. 

Relationships 
The final general dimension was Relationships. Content 

analysis revealed a single higher-order theme of coach-athlete 
relationships, as well as multiple lower-order themes that merged 
directly into the general dimension. 

Coach-athlete relationship. The higher-order theme of coach-
athlete relationships consisted of lower-order themes of directional 
relationships from the coach to the athlete as well as the directional 
relationship from the athlete to the coach. Additionally, participants 
wrote about mutual coach-athlete relationships, which emerged as 
the third lower-order theme. 

The coach to athlete directional relationship was an important 
factor in many of the participants’ coaching philosophy. Of 
particular importance was the role of the coach in creating a 
positive relationship with their athletes. PSC 34 highlights this 
in the following statement, “I think it is important for coaches to 
relate to their players on a personal level, as well as a professional 
level” (line 213). When participants wrote about the lower-
order theme of athlete to coach directional relationship, trust 
was a common finding. One participant stated this succinctly, 
“Athletes must be able to trust their coaches” (PSC 4, line 58). 
While directional relationships revealed important constructs 
of philosophy statements, the lower-order theme of mutually 
dependent relationships between the coach and athlete were also 
viewed as important, “If coaches don’t genuinely care about the 
players than the players will not learn to trust or respect the coach 
in return” (PSC 18, line 148). 

In addition to the higher-order theme of coach-athlete 
relationship, content analysis indicated significant lower-order 
themes of team relationships, mutual respect, and coach-parent 
relationships that merged directly to the general dimension 
of Relationships. The importance of team relationships was a 
recurring topic in this general dimension. From the raw data units of 

emphasizing team unity to the importance of teamwork and social 
cohesion, participants consistently referred to team relationships. 
As one participant noted: 

I want to try and get the message across to students the 
importance of a team, and working together as one. Many think 
it is about individual glory, but they need to understand that 
team comes before the individual, in any sport (PSC 12, line 
82). 
This finding is comparable to one of the key principles of Smith 

and Smoll’s (1997) Coach Effectiveness Training. Their third 
principle relates to the importance of teaching coaches the benefits 
of enhancing cohesion and support among team members. The 
PSCs in this investigation were able to articulate their beliefs about 
the importance of team relationships. It is a positive finding that 
the statements of the PSCs in this study coincide with evidence in 
established coach training programs. 

Finally, the unique lower-order theme of coach-parent 
relationships was important to the participants in this study. Being 
open to parent interaction was viewed as a critical component by 
one participant. PSC 24 emphasized this in the following statement, 
“Lastly, I would always be 100% fair with both the child and the 
parent and be open to new ideas and build a friendly relationship 
with the parents” (line, 325). 

 Relationships are a critical part of sport. Numerous investigations 
have examined the impact of coach-athlete relationships on a 
particular sport experience (Côté & Salmela, 1995; Gilbert & 
Trudel, 2004). While the participants in this investigation mirrored 
previous findings about building relationships, what is interesting 
to note is that again the PSCs, with few exceptions, were not able 
to articulate their role as a coach in systematically cultivating such 
relationships. 

Conclusion 
The development of a coaching philosophy has been highly 

touted as a key to success in coaching, yet few examinations have 
explored this concept. This investigation of PSCs’ philosophies 
identified seven general dimensions including: Coaching Behavior, 
Defining Success, Development, Expectations, Fun, Life Lessons 
Learned Through Sport, and Relationships. These dimensions 
reflect commonly accepted constructs within coaching education 
and sport psychology and are regularly illustrated by highly 
experienced, model coaches on the sidelines. Despite their lack 
of coaching education and coaching experience, these PSCs were 
well versed in their beliefs about coaching and the positive impact 
that sport can have on participants. Sport psychology practitioners 
and coaching educators are the logical professionals to assist young 
coaches in creating that impact. While social desirability may have 
been operating to some extent, these coaches were fairly articulate 
in writing about their beliefs. 

These results also highlighted a disconnect within their 
coaching philosophies. The PSCs’ beliefs about coaching and their 
role as a coach in implementing their philosophy reflect a lack of 
congruence between belief and behavior. This reinforces the need 
for coaching education programs to provide young coaches with 
specific strategies for taking ownership and implementing their 
beliefs. 
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Future Directions 
This investigation highlights the need for continued development 

of coaching education programs and coaching philosophy should 
be at the forefront of such programs. The present study focused 
on the beliefs of individuals who intend to enter the field of 
coaching. This group of participants draws attention to a potential 
limitation of the study. While a sample size of 35 participants 
is large for a qualitative investigation, it is hard to project how 
many of these participants will actually enter the field of coaching. 
Therefore, it will also be beneficial for future research to focus on 
the philosophical beliefs of early-career coaches. That is, identify 
coaches who are in their first or second year of coaching and 
discover the evolution of their coaching philosophy during these 
early experiences. 

Further, research should aim to investigate the implementation 
and actions associated with a coaching philosophy. One of the 
significant findings of this study indicated that while these PSCs 
could articulate their philosophy, they were less sure of how to 
implement these beliefs. This finding opens the door for two areas 
of research. First, examining the quality of applied experiences 
provided in coaching education programs to identify whether 
PSCs are getting the opportunity to challenge their beliefs and 
find mechanisms for implementation. Second, tracking entry-level 
coaches as they develop skills to implement their philosophies 
would provide new insights into coaching education programs. 
Taking these steps will highlight which gaps in coaching education 
require greater exploration and development. Finally, future 
research on the actions associated with coaching philosophies will 
give coaching educators a clear indication of what is done well 
in coaching education, an important factor in the continued and 
systematic implementation of coaching education programs. 
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Abstract
The efficacy of the Chase Charlie Races (an experiential 

learning activity) was demonstrated via program assessment. 
This was achieved via post-event evaluations of race participants 
and student club members, and with fitness assessments of 76 
elementary students who participated in an eight-week training 
program. Paired sample t-tests revealed significant differences 
between the pre-test (M = 11.9 laps, SD = 7.3) and post-test (M = 
21.3 laps, SD = 11.5) scores t = 9.504, p < .001. Beneficial outcomes 
from this learning experience were identified for stakeholders 
including the students, faculty sponsors, the co-curricular club, the 
university, and the community. 

Key words: event planning, sport administration 

Introduction 
As the relatively young academic discipline of sport management 

continues to seek credibility from the academic community and 
sport practitioners, the conversion from theoretical knowledge in 
the classroom to practical applications in the work environment 
resounds as a meaningful area of study for sport management 
educators (Cuneen & Parks, 2001; Danylchuk & Boucher, 2003; 
Pitts, 2001). Sport industry practitioners have noted that a student’s 
field experience is the most important part of their academic training 
(Petersen & Pierce, 2009). Through this type of experience, theory 
and practice are fused by bestowing students with knowledge, 
critical thinking skills, and expertise before sending them out into 
the industry (Cuneen & Parks, 1997). Theoretical considerations 
of experiential learning in sport management have developed 
over nearly 15 years (Gladden & McDonald, 1999; Pauline & 
Pauline, 2008; Southall, Dick, & VanStone, 2008; Southall, Nagel, 
LeGrande, & Han, 2003;). 

Parkhouse (2001) identified two types of experiential learning 
activities: non-discrete and discrete. Non-discrete activities 
are extensions or components of a specific academic course or 
program. Southall et al. (2003) identified several non-discrete 
applications in sport management such as field projects, field trips, 
interviews, site visits, and role play activities. Discrete activities are 
self-contained and constitute a separate entity from the traditional 
on-campus educational setting. Discrete learning within the sport 
industry setting allows sport management students to make the 
connection between cognitive classroom theories and concrete 
sport management experiences. Examples of discrete learning 
experiences include cooperative education, field study, internships, 
and service learning programs (Parkhouse, 2001). 

Service learning is a method of teaching where students apply 

their academic skills and knowledge to address real-life needs 
in their own communities. Service learning is a pedagogical 
strategy that facilitates a student's growth in academics, social 
maturity, critical thinking, communication, collaboration, and 
leadership skills (Meyer, Hofschire, & Billing, 2004). This 
educational opportunity possesses enormous potential to move 
higher education in the direction of civic involvement by taking 
the classroom into the community. Service learning includes an 
intentional and structured educational/developmental component 
for students, and is most typically employed in curricular settings 
for academic credit. However, service learning opportunities 
can also be implemented in co-curricular settings. Co-curricular 
activities are school sponsored activities or clubs that are another 
part of the educational process that exist outside the realm of 
credit-driven courses, internships, or other field-based practicum. 
Cocurricular clubs formed around various academic majors is 
a common element within undergraduate education. The co-
curricular club program can be viewed as a training ground for 
participation in fundamentally similar organizations such as 
professionals (Hlebowitsh & Wraga, 1998). Clubs have the capacity 
to underpin the goal of teaching students to be responsible via the 
implementation of learning opportunities that develop character, 
critical thinking, social skills, and talents (National Association of 
Secondary School Principals, 1996). As such, the utilization of a 
sport management club to engage students in service learning can 
assist in the achievement of valuable outcomes for the students, 
the faculty, the university as a whole, and the community at large.

The Chase Charlie Races are an example of a specific 
community-centered service learning initiative with an innovative 
approach to educating sport management students by combining 
experiential learning and service learning in a co-curricular club 
sponsored activity. The Chase Charlie Races, organized by a 
Midwest State University Sport Administration Club, is an annual 
community event in a small Midwestern city, founded in 2000 to 
promote fitness and wellness in the face of growing childhood 
obesity rates. The event includes three race components: the 5K 
run, walk, or roll for all ages; a 1 mile run for youth 13 and under 
called the Mile Mania; and the Kiddie 100, a 100-yard dash for 
children 8 and under racing the university mascot across the game 
field during halftime (Pauline & Pauline, 2007). 

Teaching event management skills to future sport administrators 
is the professors' primary concern as the Chase Charlie Races event 
is designed to help the students to apply the managerial concepts 
they learn in a variety of sport administration courses. Equipping 
students with hands-on experience is imperative to preparing 
students for success in the field. When hands-on experiences can 
add value for the faculty sponsors, the university, and community 
in addition to the students, then the impact of the program is 
magnified. The purpose of this paper is to present the Chase Charlie 
Races project as a model pedagogical strategy that can assist 
sport management educators when applied in various settings to 
achieve broad educational objectives. Although currently applied 

Engaging Experiential Service Learning Through a 
Co-Curricular Club: The Chase Charlie Races
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within a sport management setting, this methodology could have 
broad applications across many disciplines seeking to impact their 
communities in the areas of fitness and wellness, and to combat the 
growing trend of obesity. Beneficial outcomes will be examined 
for each stakeholder group including the students engaged in 
the project, the faculty sponsors providing project guidance and 
oversight, the co-curricular club responsible for managing the 
project, the university, and community members participating in 
the event. 

Method 
Participants 

Three groups of participants were examined in this paper: 
students in the co-curricular club responsible for implementing the 
service learning project, community members participating in the 
Chase Charlie Races, and children participating in the after-school 
running program. There were 72 university students ranging in 
ages from 18 to 23 (M = 20.27, SD = 1.69) involved in the service 
learning project that were divided into 7 working subgroups (see 
Table 1). There were 277 participants competing in the 5K race 
ranging in ages from 11 to 65 (M = 30, SD = 13). A total of 82% 
came from the local county (home of the university) and there was 
a 57% female participation rate. Additionally, 76 children from the 
university laboratory elementary school participated in the after-
school program, with ages ranging from 9 to 11(M = 9.70, SD = 
0.58), with a 58% male participation rate. 

Instrumentation 
The Chase Charlie 5k race was evaluated across three spectrums. 

First, survey instrument I was distributed to race participants after 
the conclusion of the event. Survey instrument I contained 14 
questions each written at an elementary school reading level. Of 
the 14 questions 12 were multiple choice questions: two questions 

acquired demographic information (age and gender), four items 
assessed previous exercise activity, four questions assessed 
participants’ opinions regarding race effectiveness, and two 
questions assessed participants’ opinions according to educational 
opportunities related to wellness and healthy active lifestyles. Two 
questions were open-ended. The first asked participants about 
perceived drawbacks and how they might change the race for the 
future, while the second assessed perceived benefits from the race. 
Content validity was established in two ways. The survey was 
reviewed by experts for clarity and construction of the questions, 
and only minor editing was required to improve the clarity of 
the questions. Wording of the questions was designed to include 
descriptive information to counteract against misunderstanding 
of key terminology. Response choices were similarly worded to 
maximize participant comprehension; previous research using 
similar questions did not reveal any difficulty with participant 
comprehension. 

Second, survey instrument II was distributed to 10 students in 
the leadership group of the co-curricular club. Survey instrument II 
contained seven items (see Table 2). Components of the evaluation 
led students to examine the success of the event, analyze the results 
of the post-event survey, and compare and contrast their real-life 
experience with the theoretical knowledge that they previously 
obtained in sports administration classes. 

Third, the Chase Charlie Mile Mania after-school running 
program was evaluated via a traditional pre-test and post-test 
protocols via the PACER (Progressive Aerobic Cardiovascular 
Endurance Run) test. The PACER test, also known as the multi-
stage fitness test, is used to assess cardiovascular fitness via 
a test of an athlete’s VO2 max or aerobic capacity. Athletes jog 
and/ or run between two points that are 20 meters apart to a set of 
synchronized beeps at intervals that gradually decrease (Welk & 
Meredith, 2008). The highest level attained before failing to keep 

Engaging Experiential Service Learning

Group Pre-Race During Race Post-Race 
Marketing Implement strategies Help course marshals Help tabulate post-race
 to reach target markets:   surveys
 students, local schools,
 past participants, local 
 community 
Sponsorship and  Solicit sponsorship  Sponsor fulfillment  Thank sponsors and
Fundraising  and gifts for participants   contributing businesses
Registration  Database management, create  Walk-up and pre- Prepare database for
 registration bags  registration process  next year, final report
   on participation stats
Operations  Road closure, staffing  Starting line, on-course Cleanup, awards
 assignments, race course design,  directions, signage and banners distribution, food and
 acquire supplies  finish line, timing and results drink
Financial  Create budget, monitor budget, Collect walk-up registration Create final financial
Management  deposit funds, reimburse expenses  fees, deposit cash and checks statement
Public Relations  Update website, press release,  Photography  Press release, update
 public service announcement,   web with race results,
 coordinate media appearances   post-race surveys
Creative Services  Web design, registration brochures Distribute nutritional  Answer any follow-up 
 branding, t-shirt design, signage, information and  emails from participants
  awards/trophy design athlete training tips 

 Table 1. Student Groups and Responsibilities for the Chase Charlie Races
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pace with the beep tempo is recorded as the score for that test. 

Procedures 
The timeline to plan both the Chase Charlie Races as well as 

the Mile Mania after-school running program began in January 
and February of 2009 when faculty members involved with the 
project sought internal (associated with the university) and external 
grant funding opportunities. Through March, April, May, and June 
faculty members wrote and submitted grants to aid in funding race 
and after-school program materials. The Chase Charlie Races 
have obtained past grant funding from sources such as: Campus 
Compact, State Association for Health, Physical Education, 
Recreation and Dance; Ball Brothers Foundation, and the ING/
NASPE Run for Something Better. This project has garnered six 
separate grants with a mean value of $2,447 per grant. 

In the first week of June, faculty met with Sport Administration 
club officers to discuss both upcoming projects. Faculty and 
students established a critical task analysis for the Chase Charlie 
Races and the after-school program. October 16th was set as 
the official race day and the full club membership would begin 
planning the Chase Charlie Races at the beginning of the fall 
term eight weeks prior to the race day. The after-school running 
program was also planned to be eight weeks long in duration. In 
this initial planning session, both faculty and club officers visited 
county elementary schools to develop connections with physical 
education teachers and principals interested in the project. 

On June 15-25, faculty visited the American College of Sports 
Medicine (ACSM) and National Institute of Fitness and Sport 
(NIFS) in Indianapolis to review literature and discuss after-school 
program design. During the last week of June, faculty selected the 
running program host school (University Laboratory Elementary 
School), finalized program goals in conjunction with school 
input, developed instructional strategies, assessment forms, initial 
marketing and participant recruitment signage. 

Beginning in July and continuing through September, students 
from the Sport Administration Club solicited local sponsorships 
for the Chase Charlie Races. On July 21, faculty met with the Lab 

School physical education teacher and principal to review all draft 
materials for the after-school running program. 

In August, faculty obtained racecourse approval and road 
closures. The Sport Administration Club also met and developed 7 
sub-committees in order to cover the race planning (see Table 1). 
In the first week of August for the after-school program, faculty 
developed the common teaching/training modules for Sport 
Administration students administering the project. Starting August 
8-13, faculty members finalized all program materials with the 
host school personnel and obtained final review and approval of all 
program and marketing components. From August 1418, faculty 
conducted university student training in order to ensure an effective 
program implementation. On August 20, students and faculty 
opened the “Elementary School Student Participant & Parent 
Meeting” to conduct final sign-ups, program participant orientation, 
and to obtain permission forms/waivers for all participants 
and parents. On August 23rd, Sport Administration students 
launched the program at the Lab school (four times a week for 
eight weeks) and also conducted the initial pre-test PACER fitness 
assessment. Seventy-six students participated in an eight-week 
training program. The training sessions included a combination of 
various fitness activities, games and running workouts. During the 
workout sessions, the boys and girls participated in a variety of 
running activities that utilized a game or a team goal. For example, 
sessions to build cardiovascular endurance such as the “10-minute 
turkey trot” or the “buddy run” were interspersed with sessions to 
build flexibility or speed and agility such as “run and stretch” or 
“steal the pin” or “the cone game”. 

In September, Sport Administration Club students established 
the Chase Charlie Race event budget, continued soliciting 
sponsorships, began to accept online and paper registration for the 
race, implemented public relations and marketing, and recruited 
additional volunteers within the club to help with event operations. 
Students also continued to administer the after-school running 
program to the laboratory elementary students. 

In October, Sport Administration students continued the race 
projects started in September, but also purchased and obtained 
donations for race supplies. During this time, students continued 
to implement the after-school running program and began to 
register the after-school running program participants for the 
Mile Mania portion of the Chase Charlie Races. On October 
16, Sport Administration students as well as faculty conducted 
the 2009 Chase Charlie Races and Mile Mania for community 
registrants and after-school running program participants. The 
survey instrument hyper-link was distributed via flyers to all race 
participants and a follow-up email was sent to race participants 
that had registered their email addresses. The introductory email 
explained the purpose of the study and provided the hyperlink 
to the web-based informed consent and survey instrument. 
Survey instrument II was administered to the student and faculty 
participants post-race. On October 25, final PACER fitness testing 
was conducted for those participating in the after-school program. 
The researchers’ University Institutional Review Boards approved 
all of the procedures. 

November responsibilities included event settlement and wrap-
up. Inventory and final finances were assessed and running program 
awards were distributed to the laboratory school students. Faculty 

Engaging Experiential Service Learning

1.) Did you apply concepts you learned in class when managing Chase 
     Charlie? 

2.) Do you feel the experience you gained in managing Chase Charlie 
     will apply to future career opportunities? 

3.) Would you feel comfortable in an event planning management 
     position following graduation? 

4.) Give an example when you used critical thinking to solve a problem 
     that arose during Chase Charlie? 

5.) In what ways is having the club operate Chase Charlie beneficial for 
     students in the Sport Administration program? 

6.) What could be changed to make Chase Charlie a more valuable 
     learning experience? 

7.) How many total hours did you spend working on Chase Charlie this 
     year? 

 Table 2. Summary of the Student Evaluation Questions to 
                  Assess Student's Perception of the Event 
                  Management Experience
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sponsors of the event also reported results to grant agencies. 

Data Analysis 
A mixed methods approach was employed to analyze the 

data. Descriptive statistics were used to analyze multiple-choice 
components of survey instrument I. Paired sample t-tests were 
employed to analyze PACER fitness data retrieved from the after-
school running program. Open-ended responses from both survey 
instruments were analyzed with the qualitative method of content 
analysis (Krippendorff, 1980; Tritschler, 2000). This content 
analysis included response review, identification of themes, and 
classification of responses according to the identified themes 
thereby giving voice to the viewpoints expressed regarding the 
Chase Charlie Races. This qualitative data adds further depth of 
discovery regarding key issues surrounding the event. Quantitative 
analyses were conducted with a modern statistical software package 
(SPSS version 17.0 for Macintosh). Statistical significance for all 
analyses was established a priori at alpha < . 05. 

Results 
The effectiveness of the Chase Charlie Races was demonstrated 

via program assessment. This was achieved via post-event 
evaluations of race participants (survey instrument I), fitness 
assessments of 76 elementary students who participated in an eight-
week training program (PACER), and a survey of club members 
participating in the project (survey instrument II). Survey instrument 
I administered to Chase Charlie Race participants drew a 38.2% 
response rate. The event marketing feedback revealed that 37% 
initiated entry due to flyers and 32.9% heard from personal/friend 
invitation. Of the race participants, 28% were repeat participants 
from prior years, 23.8% were participating in an organized run or 
walk for the first time and 88.9% would either definitely or likely 
participate in the event again. The highest number of racers (41.8%) 
suggested including a health/wellness fair associated with the race, 
29.9% suggested formal exercise classes, 20.9% suggested fitness/
wellness web resources, 19.4% suggested informal exercise 
groups, and 11.9% suggested additional fitness/wellness brochures 
or booklets. 

Seventy-six students participated in an eight-week program that 
included pre-training and post-event fitness testing via the 20-meter 
version of the PACER test (Table 3). Paired sample t-tests revealed 
significant differences between the pre-test (M = 11.9 laps, SD = 
7.3) and post-test (M = 21.3 laps, SD = 11.5) scores t = 9.504, p 
< .001. Based upon the Fitness Gram standard (Welk & Meredith, 

2008), the male participants were below the healthy fitness zone 
for the PACER assessment at the beginning of the training period 
and progressed into the middle of the healthy fitness zone by post-
event (pre: M = 12.9 laps, SD = 9.0; post: M = 24.2 laps, SD = 
13.9). The female participants progressed from the very bottom 
of the healthy fitness zone towards the middle by post-event (pre: 
M = 11.8 laps, SD = 7.0; post: M = 15.5 laps, SD = 7.5). Although 
the males demonstrated greater increases in PACER performance 
during the training, both genders’ changes were independently 
significant (t = 4.6, p < .001). 

Qualitatively, five themes emerged from the combination of 
open-ended questions from both survey instruments. Students, 
faculty, co-curricular clubs, university/schools, and community 
participants represent the five stakeholders benefiting from this 
type of service learning project. Components of the evaluation led 
students to examine the success of the event, analyze the results 
of the post-event survey, and compare and contrast their real-life 
experience with the theoretical knowledge that they previously 
obtained in sport administration classes. The ways in which 
the students benefitted in their own words are presented in the 
discussion section. 

Discussion 
Program Evaluation 

The efficacy of a learning experience like the Chase Charlie 
Races or any experiential learning activity must be demonstrated 
via program assessment and evaluation. The Chase Charlie Races 
are assessed and evaluated in several different ways. This evaluation 
process was completed using several direct measures such as: 
results of the PACER test, event participation levels, participant 
feedback and surveys, external funding support via grants and 
sponsorship, and feedback from the club member event volunteers 
and leaders. The PACER test is possibly the most commonly 
used endurance fitness test conducted around the world and can 
be used to gauge the effectiveness of the “Chase Charlie Races” 
preparation program. Based upon the Fitness Gram standard, 
the male participants were below the healthy fitness zone for the 
PACER assessment at the beginning of the training period and 
progressed into the middle of the healthy fitness zone by the end 
of the program (Welk & Meredith, 2008). The female participants 
progressed from the very bottom of the healthy fitness zone towards 
the middle of the zone at the conclusion of the program. Although 
the males demonstrated greater increases in PACER performance 
during the training, both genders’ changes (improvements) were 
independently significant. The “Chase Charlie Races” preparation 
program not only physically prepared participants for the race but 
also educated participants on important health and fitness issues. 
This educational component was positively reflected in post event 
survey results as the running program and race participants played 
a significant role in the evaluation. To close the feedback loop, it 
is important to examine how the participants of the Chase Charlie 
Races felt about the overall experience and how participation 
numbers compared with estimated numbers or past events. 

Every race finisher was asked to fill out an online questionnaire 
evaluating the experience on topics such as the experience, value, 
importance, and repeat attendance expectations. The online post-
event participant survey served as an important teaching tool for 
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Item Pretest Score  Post Test Score 
Number of Pairs  76
Mean  11.9   21.3 
Standard Deviation  7.3  11.5 
Difference in Means   9.4 
t - value  9.504
Degrees of Freedom  75 
Significance   >.001

 Table 3. PACER Test Data Summary and 
                  Paired t-Test Results
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faculty mentors and provided key management insights for the 
student leaders of the club. The post-event survey data described 
above demonstrates some of the key applications for event 
improvement via assessment and evaluation. 

Not only did the race participant evaluation measures offer 
great feedback to improve the Chase Charlie Races and to 
increase future participation, but the professors involved with the 
project also used the post-race evaluation as a learning tool for 
the students. The professors met with the club executive board 
and had a debriefing meeting following the event. Many of the 
administrative decisions that were made regarding the event were 
compared with the results of the post-race survey. Specific areas 
such as advertising, marketing strategy, target market, race day 
administration, sponsor gift bags, health and fitness educational 
materials and overall participant satisfaction were compared to 
the participant’s post-race survey and the concepts taught in the 
classroom. 

Student Benefits 
In order to directly assess the impact of this event on the 

students and student leaders, a post-event survey was developed 
to allow for reflective thinking and writing about the project. The 
general responses to the student leader post-event evaluation were 
also supported in prior studies. Furco (2002) found differences on 
the formulation of career plans and emphasis on finding a career 
that was personally satisfying and/or beneficial to others between 
the service-learning and service groups and the non-participants. 
This service learning experience indeed demonstrated positive 
impact on the future paths of students participating in the project. 
Students commented: 

I most definitely feel that the experience I have gained through 
Chase Charlie will benefit me in future career endeavors. In this 
industry, any experience you can gain is extremely valuable, 
and I feel the experience gained through Chase Charlie will be 
extremely valuable moving forward in my career; 

“Yes, I think this experience is more than a resume builder. It 
was a great experience for me and will allow me to execute 
future events;” and 

There are several reasons Chase Charlie is beneficial for club 
members. It gives us work experience that cannot be gained in 
the classroom. In this industry, immersive learning and relative 
work experience is key to moving forward in the industry. 

According to Milner (1995), consumer based projects or 
events provide students a more actively comprehensive learning 
experience than role playing or simulated learning approaches. This 
proved to be the case for the 75 sport administration club students 
utilized throughout the course of planning and implementing the 
Chase Charlie Races. First, the students benefited from working in 
a fully authentic project that was completely implemented by the 
co-curricular club organization. As a voluntary co-curricular based 
experience, the level of motivation and ownership for the student 
organizers was very high, and likely much greater than if mandated 
via a course-based project; therefore, the level of engagement and 

positive learning outcomes were enhanced. The co-curricular 
setting also provided the opportunity for freshman and other 
underclassman to become directly involved in the event operations 
for multiple years and allowed upperclassman the opportunity to 
assume leadership roles within the event. Student leaders developed 
skills in the delegation of work responsibilities under the guidance 
of faculty mentors in the areas of marketing, community outreach, 
fundraising, sponsorship, public relations, creative services, 
operations, and registration. Students commented: 

It allows people in the club to get involved outside of class and 
receive some event management experience. I like how we 
split into the only groups that would give people something 
to do (like fundraising and marketing) at the beginning of the 
semester, and waiting until closer to the event when we split 
into groups for operations and registration. I think it makes them 
feel like they’re actually helping out when they’re given a task 
to be responsible for, whether it’s hanging up fliers, looking for 
donors, or being a directional person on the racecourse. 

“The most rewarding experience of the project for me was when 
I saw the t-shirt and saw sheriff Goslin’s logo on the back. That 
was the sponsorship that I got for the race.”

“I got to gain some experience doing things that are not usually 
offered by a college course and to sell and purpose sponsorships 
as well as work event day operations.”

I have learned that I enjoy trying to sell things. When I went 
to different hotels it was fun for me because I think of it as a 
challenge. I hope to learn more about the art of selling and see 
if I have a knack for it that I want to. 

“Seeing my hard work on the T-shirt design come to life and 
seeing people a day or two later wearing the shirt knowing that 
I made it.” 

Students also benefited from operating within a realistic 
community sport setting; the activities and skills developed directly 
relate to what many students will face in their future internships 
or careers. For example, students worked in small functional 
groups led by a student who also served as a member of the sport 
administration club executive board. All of the students in the 
sport administration club were allowed to choose the group they 
wanted to work with. The largest and most popular group was the 
operations group, which included approximately 40 students. Each 
one of the students worked with group members in a collaborative 
effort to prepare their assigned tasks for the upcoming event. Each 
of the five group leaders were charged with organizing the tasks 
for each member, and the leaders prepared and delivered progress 
reports at weekly executive board meetings of the club. For 
example, one of the tasks of the marketing and promotion group 
was to develop the marketing plan that would be used by the club 
for the event. This group work environment simulated the realistic 
climate of a sport-marketing firm working for a client. The student 
group was responsible for the creation and implementation of a 
marketing plan that was used to market the event to the university, 
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local community and the surrounding metropolitan area. 
The students also benefited from the highly interactive roles with 

key leaders including the advising professors, the administrators 
within the university athletic department, and educational and 
civic leaders in the community. These professor and leader/
administrator roles become less distinct and separate and can often 
develop more into a mentorship role within these types of learning 
environments (Southall et al., 2003). When professors and students 
work together on a project instead of restricting their relationship 
to teaching and learning, the relationships are then enhanced upon 
returning to the classroom setting. This again benefits the student 
and student-learning process. Students commented:

“I like how we had the freedom to get tasks done the way we 
wanted to” 

“Working with a professor outside of class was a new 
experience” 

We are responsible for every aspect of the event. It gives us the 
chance to take charge, to delegate, to get the behind the scenes 
look at things. If something goes wrong, we have to work with 
the professors to figure a way to fix it. 

As Overton and Malinauskas (2007) concluded, the 
implementation of service learning into the sport management 
curriculum is one avenue that enables students to experience the 
internal operations of a sport organization and be an avenue of 
preparation for their internship. Students deepened their social 
interaction skills by working in a team setting for this experiential 
program. Furco (2002) found significant differences between 
service and service-learning participants and nonparticipants on 
all measures of ethics, with far more positive ratings for those who 
participate in service or service-learning. It is expected that similar 
outcomes from an ethical decision-making perspective would be 
developed with the student participants in this event. Students 
additionally benefitted from the project by leveraging this “real 
world” experience into a resume enhancement, as several students 
in the program said this experiential service-learning project was 
added as a prominent entry to their resumes.

Faculty Benefits 
The faculty involved with the project took an ambitious 

approach to teaching within this project by moving outside the 
traditional curriculum and launching this community-based service-
learning project through a co-curricular club. This experiential 
service-learning project was developed to establish and enhance 
relationships with the community. As a result, the faculty created 
strong connections with school principals throughout the county, 
with coaches and physical education teachers within six school 
districts, and with leaders in the local YMCA. These relationships 
opened the door to sustain this particular project and to provide a 
foundation to establish future ventures. 

By anchoring this learning experience in a real-world project, 
it naturally served to pull participating faculty members in the 
direction of functional and conceptual integration. Indeed, over 
and beyond such integration, it promoted new opportunities for 

dialogue among disciplinary participants. Enhanced collegiality 
and communication amongst the educational leaders involved 
created an additional benefit for the faculty in the use of service-
learning programs. 

This methodology creates a new and energizing service-learning 
environment where the faculty involved will continually modify 
and enhance teaching methods to meet the student and project 
needs (Swanson, & Gwinner, 2008). In this type of program, 
the faculty sponsors typically become a facilitator through five 
roles: setting a positive learning climate, clarifying the learner(s) 
purposes, organizing the learning resources, balancing intellectual 
and emotional learning components, and sharing thoughts and 
feeling with learners without dictating attitudes and beliefs (Rogers 
& Freiberg, 1994). The project also fostered the development of 
a strong professional relationship between the faculty sponsors 
and the primary contacts of the athletic department. For example, 
the Chase Charlie Races nurtured a strong working relationship 
between the faculty sponsors and leaders of the Ball State 
University athletic department including assistant athletic director 
for operations, director of facilities, director of marketing, and the 
director of ticket sales. The working relationships fostered dialogue 
that enhanced the faculty sponsors’ knowledge base for this and 
other industry segments. Additionally, this experiential program 
created an avenue for pedagogical research in the growing area of 
sport management education. The launch of the Sport Management 
Education Journal in 2007 demonstrates the increased interest and 
value of these pedagogical lines of scholarship within the field of 
sport management. 

Due to the nature of this event as community service seeking 
to impact the obesity issue, there were many opportunities to 
obtain external grant funding. This benefitted faculty sponsors 
in developing grant writing and grant management experience. 
As a student-led service learning community event, additional 
corporate sponsorship funding opportunities also arose from the 
races. This funding allowed for reduced cost event entry fees and 
for the generation of event profits to fund other club or academic 
opportunities as well as to provide charitable contribution to 
community organizations aligned with the event goals. Reducing 
the cost of participation was important during tough economic 
times. Eighty percent of the participants in the Chase Charlie 
Races were from the city in which the University was based where 
the personal per capita income in 2010 was $26,825 and 29.2% of 
the students received food stamps (Indiana Quick Facts, 2010). As 
the opportunities for outside funding and resource development in 
the academic field of sport management are typically quite limited 
and competitive, it remains challenging for faculty to meet this job 
expectation in a research-focused institution (Pauline & Pauline, 
2008). The Chase Charlie Races aided faculty pursuit for grant-
funded projects by initiating a revenue stream that proved vital to 
the overall scholarly productivity of the faculty leaders. 

Co-Curricular Club Benefits
The co-curricular club reaped benefits from the partnerships 

created through a well-structured experiential service-learning 
project. Within the Chase Charlie Races, the cocurricular club 
officers were able to make direct contact with an entire class of 
sport management students via class presentations to the academic 
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major’s introductory class of 100 students and to students attending 
weekly club meetings. During the second week of classes the sport 
administration club held an organizational meeting for the Chase 
Charlie Races. This meeting allowed for the co-curricular club to 
inform the students of their organization and future opportunities. 
Student group leaders were engaged in face-to-face, direct 
email, and phone contact with local businesses throughout the 
project. Due to the amount of sponsorship money gathered and 
the high volunteer hours logged, the project required a relatively 
low monetary investment by the co-curricular club; a benefit to 
any student organization. Funds raised through the event were 
invested both in further club activities and events and for support 
to community agencies and programs aligning with the goals of 
the Chase Charlie Races event. For example, the club was able 
to make a donation to the local YMCA in the amount of $1,000 
following the most recent event. 

University Benefits 
In addition to student, faculty, and club benefits, in many 

instances the university can benefit from the experiential service 
learning project. Evidence is beginning to confirm that service 
learning can enhance the achievement of the university curricular 
goals within the courses where the methodology is utilized (Strage, 
2001). Besides enriching teaching and learning, service learning 
can build reciprocal partnerships within the local community and 
can extend university resources beyond the boundaries of the 
campus. For example, a state university in the Midwest has recently 
taken an innovative approach to education. University officials 
have adopted the slogan, “education redefined” and, along with 
it, have made an effort to support immersive learning, which is 
a 7-element adaptation of cross-disciplinary experiential learning 
(Ball State University, 2007). Enhanced technology utilization was 
another university-wide goal addressed through the Chase Charlie 
Races. The development and use of the student-created website 
ChaseCharlie.com for the event met this university-wide goal. This 
alignment with key elements of the university’s strategic plan also 
greatly increases the likelihood of garnering internal grants and 
funding to either start-up or bolster any projects in existence. The 
visibility of the university and the students directly in the community 
also increases the Chase Charlie Races value on a university-
wide scope. Finally, the project created externally funded revenue 
streams. Although the initial grant for the event was not extremely 
large, this type of contractual funding does return indirect costs 
back to the university to further support the contract and grants 
area infrastructure. A growing number of American universities 
have increased expectations for faculty to augment their salaries or 
develop external financial resources through additional programs 
or activities (Sowell, 1993). Traditional grant funding is often 
limited in the sport management discipline thereby increasing the 
impact of this grant funding. 

Community Benefits 
In society today, including the local community, choosing 

healthy behaviors, including physical activity and a low fat diet, 
are not practiced to the degree that they should be. Recent data 
ranked Indiana 12th among all states in the United States with 
61.3% of adults either overweight or obese (Centers for Disease 

Control and Prevention, 2006). Unfortunately, obesity is not only 
an issue for adults as the number of children who are overweight 
had doubled in the last three decades (Ogden et al., 2006). In 
the face of the growing childhood obesity epidemic, parents and 
educators in the county were asking for more health awareness 
and resources in support of youth development efforts. Therefore, 
community events or programs, which provide opportunities for 
physical activity, can be very beneficial to maintaining an active 
lifestyle for children and adults (Pauline & Pauline, 2007). 

The Chase Charlie Races were specific community-centered 
initiatives with an innovative approach to address growing health 
concerns in the county. Augmented opportunities for social 
education in non-formal settings, like sport, have implications for 
community agencies and institutions (Judge, Petersen, & Lydum, 
2009). According to the United States Department of Health and 
Human Service Healthy People 2010 report (2010) only 22% of 
adults engage in moderate physical activity for 30 minutes five or 
more times a week and nearly 25% of the population is completely 
sedentary. In addition, only about 25% of young people (ages 
12-21) participate in light to moderate activity nearly every day 
(Troiano & Flegal, 1998). Lack of physical activity continues to 
contribute to the high prevalence of overweight individuals and 
obesity within the United States. Because of the gravity of the youth 
obesity epidemic, Mile Mania and Kiddie 100 participation is of 
supreme importance to the community. Instilling the importance 
of physical activity, teaching youth how to perform, making it 
convenient and enjoyable, are also important and obtainable goals 
from such a project. These would make it more valuable to the 
community and society. 

The Chase Charlie Races targeted participants of all races, 
genders, classes, and abilities, in the county and local community. 
Gaining a clear understanding of the needs of the community 
has made the Chase Charlie event a continually growing 
success. The Chase Charlie Races promoted the core values of 
legacy, philanthropy, integrity, and effectiveness (Ball Brothers 
Foundation, n.d.). The races promoted “legacy” by emphasizing 
the continuity of involvement in both the annual race and healthy 
exercise, and seeking to build the community. They incorporated 
students and professors from Ball State and all members of 
the community with nearly limitless participation availability. 
The “philanthropy” value was the very mission of the activity. 
The project directors were passionate about increasing youth 
participation and setting positive health-related goals for youth 
participants through competition and education. Sportsmanship 
acts as the “integrity” value in the event. The races created an 
atmosphere of fair competition for community members where 
competitors displayed respect and appreciation for each other’s 
efforts. Finally, the Chase Charlie Races reached “effectiveness” 
by setting good examples of fitness within the community. The Ball 
State Sport Administration Club not only provided volunteer race 
management but also demonstrated good examples of successful 
students actively involved in sport leadership. The most important 
goal, however, was to set an example of physical activity and 
health consciousness throughout the county. 

Once the Chase Charlie Races have been completed and 
evaluated, those involved in the project have gotten back far 
more than they have given. The idea of this project is to ensure 
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the community receives both monetary and service benefits from 
the project. Universities have valuable resources (ie. students, 
faculty, facilities, libraries, technology and research expertise) that 
become available to the community when the project/partnership 
addresses specific community needs (Bringle & Hatcher, 1996). 
Community-based organizations that involve college students in 
service-learning projects identify the following kinds of benefits 
(Naughton, 2000; Roehlkepartain, 2007): (1) The opportunity to 
expand their mission and reach without significantly increasing 
costs by engaging a team of proficient, motivated college students 
who share their talents and time in support of the organization's 
mission; (2) The addition of new energy, ideas, and enthusiasm 
as well as specialized skills that young people can bring to the 
organization. 

What is distinctive about the reflection part of this project is its 
multi-layered quality: students reflect on the project, not just in 
greater academic mastery (course content) but also in an expanded 
appreciation of the contextual/social significance of the project 
as it relates to the youth in the county and local community. The 
overriding goal is for students to gain an enhanced sense of civic 
responsibility as they interact with the community sport leaders 
and discuss their observations and possible solutions. Student 
social capital development (e.g., their relationship with adult civic 
leaders and community organizations) has been demonstrated to 
be much higher in students who participated in service-learning 
than those who did not (Henness, 2001). By extending the concepts 
of the classroom to include youth and schools in the county, it 
links traditional on-campus learning to experiences in the world 
beyond the campus. This project seeks to reverse the perception 
of professors at the university primarily using the community as a 
research laboratory for the university’s own ends. 

Conclusion 
This research project demonstrated that experiential service 

learning engages the participants in an active student-driven 
learning process producing such benefits as integrating theory, 
research, and practice to skills in the real world, including the 
critical and analytical thinking involved in putting on an event. 
The benefits of student club-based service learning 

demonstrated within the Chase Charlie Races support the 
continued expansion of this learning modality within sport 
management. Keep in mind though the benefits outlined above 
are not automatic or universal. The specific impacts will vary 
based on focus, scope and quality of the service learning project 
(Roehlkepartain, 2007). As the opportunities for outside funding 
and resource development in sport management are typically quite 
limited, the Chase Charlie Races program initiated a revenue stream 
that proved vital to the development of the experiential service 
learning co-curricular project. Continued implementation of such 
events benefits the students, faculty, university, and community. 

The initial success of the Chase Charlie Races as a service-
learning project provides a working model for implementation of 
similar projects in the future. Although this project was focused 
upon implementation in a sport management setting, application 
of these concepts by other academic units with similar goals of 
positively impacting their community through physical activity, 
such as physical education, health education, or exercise science, is 

recommended. However, additional research should be conducted 
regarding specific assessment of learning objectives, and to explore 
other direct measures of stakeholder benefits to further demonstrate 
the value of these types of learning experiences within the curricular 
or cocurricular setting. The additional research in this type of 
pedagogical method will provide additional empirical evidence of 
outcome achievement and will create a more clear assessment of 
student learning. The benefits for the multiple stakeholders within 
these experiential learning programs create a value-added product 
that deserves an expanded part in sport management pedagogy as 
well as related fields. 
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Abstract 
With recognition of the need for studying eSports in this 

interactive digital communication era, this study explored 14 
motivational factors affecting the time spent on eSports gaming. 
Using a  sample of 515 college students and athletic event 
attendees, we further compared eSports game patterns to their 
non-eSport or traditional sport involvements (game participation, 
game attendance, sports viewership, sports readership, sports 
listenership, Internet usage specific to sports, and purchase of 
team merchandise). Multiple regression results indicated that 
competition and skill had a statistically significant impact on the 
time spent on eSports games while peer pressure had marginal 
significance. Related to the overall findings, developing tailored 
messages that drives consumption behaviors of target audiences to 
specific eSports games will provide a better chance for marketers 
to fulfill their strategic goals of increased purchasing and larger 
market shares. Understanding that the interest in competition and 
skill are critical to eSports gamers may influence marketers to 
focus on creating games and opportunities for gamers to compete 
against each other and give tangible rewards to the winner. The use 
of peer pressure may be another motivational factor for playing. 
Consequently, those marketing dollars could be spent more on 
the interactive nature of game design. The subsequent analysis on 
cross-validation check suggests that the results of the regression 
analysis could be generalized. 

Keywords: Video Games, eSports Playing 

Based on the history of eSports (sports video or electronic 
sports) game playing, eSports may be classified into two eras: the 
arcade era and the Internet era. During the early arcade era (from 
the1980’s to 1990’s), popular eSports games included NBA Jam 
and Virtua Racing (Electronic sports, 2009). Other eSports games 
gained their popularity with the evolution of the Internet through 
local area networks (LAN). The advancement of LAN technology 
changed the mode of eSports consumption from human-versus-
machine to human-versus-human (Griffiths, Davies, & Chappell, 
2003). Many popular tournaments have drawn hundreds of 
participants from various continents. Approximately 800 gamers 
from 78 countries participated in the 2008 World Cyber Games 
(WCG) that was held in Cologne, Germany (World Cyber Games, 
2009). This emerging sports genre has also been recognized 
as a good spectator sport. For example, several countries have 
begun regular televising of eSports games through both regional 
network channels and national broadcasting companies such as the 
Ongamenet and MBC Game in South Korea, GIGA Television in 
Germany, XLEAGUE.TV in the UK, and Game One in France 
(Electronic sports, 2009). 

The growth of the Internet and information technology (IT) has 
accelerated the popularity of interactive digital communications, 

and in turn, has boosted eSports consumption. Consequently, 
multimedia outlets cover more eSports games and potential 
investors have paid more attention to this market segment as 
a growing sponsorship opportunity. Global companies such as 
Samsung and Microsoft have been sponsoring the World Cyber 
Games at event and team levels. Corporate sponsors have jumped 
into the online advertising industry because online games have 
become a common promotional venue in which brands get repeated 
exposure to an avid target market (Chaney, Lin, & Chaney, 2004). 

Electronic sports have, in recent years, become a more popular 
form of leisure activity for many people. Based on the units sold 
in 2007, sports video games (including auto racing) comprised 
more than 22% of the entire video game industry (Entertainment 
Software Association, 2008). This number rose to 44.7% if ‘action’ 
genre was included. Among the list of the top 20 popular video 
games (based on the units sold in 2007), Madden NFL ‘08 was 
the 7th ranked purchase for PlayStation 2 and the 12th ranked 
purchase for Xbox360. 

According to the 2008 Entertainment Software Association 
(ESA) report, nearly 270 million computers and video game 
consoles were sold within the US, generating close to $10 billion 
in 2007, and it is estimated that video games are a $20 billion 
industry in the US alone (Nagle, 2009). The eSports industry is also 
booming in other countries like South Korea in that professional 
gaming teams have corporate sponsors (e.g., Samsung) and tens of 
thousands of spectators gather and cheer for their favorite teams to 
win (Nagle). A popular online gaming network such as battle.net 
has over 12 million active users while the largest online gaming 
network on consoles, Xbox Live, has over 17 million subscribers 
(Electronic sports, 2009). Although these numbers do not provide 
precise information in terms of how much of the entire game 
industry is specifically about eSports, it is clear that this emerging 
market segment produces billions of dollars and contributes 
economically to the growth of the sport industry as a whole. 

Purpose of Study 
This research explored the relatively new phenomenon of 

eSports gaming by focusing on both motivational and behavioral 
patterns of eSports consumption to determine whether eSports 
consumption stands alone as a distinct market or whether it is similar 
or compliments traditional sports consumption. Using regression 
analysis, the extent to which motives impact time spent on eSports 
game playing was examined. Using a correlation technique, 
comparisons were made between eSports and non-eSports (or 
traditional sports). These included the seven involvements in 
traditional sports of game participation, game attendance, sports 
viewership, sports readership, sports listenership, Internet usage 
specific to sports, and purchase of team merchandise. In addition, a 
cross-validation check was performed to increase generalization of 
the findings in the current study. This study may allow researchers 
to determine which behaviors motivate the desire to play eSports 
and subsequently, if similar marketing tactics may be used for both 

Comparison of eSports and Traditional Sports 
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traditional sports and eSports marketing. 

Theoretical Background 
General definitions of motives imply that individuals have 

certain needs and these unfulfilled needs become a driving force 
for future behaviors. Maslow’s (1943) seminal work of need 
hierarchy theory indicated that there are five hierarchical stages of 
human needs that act as motivating forces for various behaviors. 
Those needs include, from low to high, physiological needs, safety 
needs, love needs, esteem needs, and self-actualization needs. In 
essence, the lower level of needs must be fulfilled in order to move 
up to the higher levels of needs. In more recent theories, there are 
various other types of motives that represent various personal, 
social, structural, and game-related features giving individuals a 
chance to gratify unfulfilled needs by engaging in eSports games 
(Lee, Cianfrone, Byon, & Schoenstedt, 2010). 

The uses and gratifications theory can be another theoretical 
framework that provides explanations for an individual’s tendency 
to engage in eSports games. This audience-centered approach 
requires that individuals take an active role in selecting and 
integrating media to fulfill needs such as entertainment, relaxation, 
diversion, escape, knowledge acquisition, interaction, social 
acceptance, and self-esteem (Katz, 1987; Rubin, 1994; Zillman & 
Bryant, 1985). 

Factors affecting eSports Consumption 
The 2008 Entertainment Software Association report indicated 

that approximately 65% of American households play computer or 
video games and over 40% of Americans either have purchased or 
plan to purchase one or more game(s). Electronic sports consumers 
also demonstrate unique patterns in their game playing behaviors. 
It is estimated that approximately 16% of the online gamers 
play a type of action/sports/strategy/role-play game. Nearly half 
(49%) of these game players are between 18 and 49 years old, 
and nearly one third (26%) of them are considered mature players 
(over age 50). While it is still a male-dominated activity, many 
females (approximately 40%) play eSports games. The 2008 ESA 
report further indicated that more than one fifth (22%) of the most 
frequent game players paid to play online games (this is an increase 
from 19% in 2007). Other types of wireless devices such as cellular 
phones or personal digital assistants (PDAs) are becoming more 
popular platforms on which to game, and thus further accelerating 
the consumption of eSports (Entertainment Software Association, 
2008). 

This relatively new sports genre tends to appeal to video 
gamers’ psychological and social drives such as excitement, 
social interaction, competition, achievement, diversion/escape,  
knowledge application, identification with sport, and fantasy 
(Kim & Ross, 2006). More specifically, according to the ESA’s 
2008 report, nearly 60% of the game users play with or against 
others. The number of gaming participants has steadily increased 
as evidenced by a 51% rate in 2006 to 56% in 2007 indicating 
that online gamers often seek opportunities for social bonding 
while they play video games. The same report indicated that 
approximately 38% of American households own at least one video 
game console. Parents are likely to play video games with their 
children to have fun, socialize with their children, or to monitor 

the game content (Entertainment Software Association, 2008; 
Griffiths, 1993). As well, online eSports games are becoming more 
popular because they are fun, convenient, unpredictable and/or 
provide an opportunity for skill mastery (Electronic sports, 2009). 

While it is known that playing video games is a psychological 
and social phenomenon, others have found that specific game 
features may also draw more individuals to play video games. For 
example, Wood, Griffiths, Chappell, and Davies (2004) found that 
video game players consider certain features as more vital when 
playing such as sound, graphics, background setting, duration of 
game, rate of play, use of humor, control options, game dynamics, 
winning/losing features, character development, brand assurance, 
and multiplayer features. Game formats also seemed to play an 
important role in that a standalone PC/Mac format was more 
popular than other types such as game consoles, mobile phones, 
PC/Mac online/multiplayer, and portable consoles, respectively 
(Wood et al.). That more males tend to play video games on a 
frequent basis may be because game content is seen as masculine 
(Morlock, Yando, & Nigolean, 1984), requires visual and spatial 
skills (Kiesler, Sproull, & Eccles, 1983), and is driven toward 
social interaction (Griffiths, 1993). 

Relationship between Non-eSports and eSports Consumption 
Today, there are constant changes in people’s lifestyles and there 

has been some speculation for this shift in behavior from traditional 
or non-eSports to eSports gaming. To add some clarification 
for this research topic, the current study used a correlation 
technique to create Venn diagrams to illustrate the difference (or 
overlap) between eSports consumption and seven other types 
of involvements in traditional sports (i.e., game participation, 
game attendance, sports viewership, sports readership, sports 
listenership, Internet usage specific to sports, and purchase of 
sport merchandise). This research may provide empirical evidence 
that gives some insights into the market composition of the sports 
industry when considering non-eSports or traditional consumption 
and eSports consumption. It is worth noting that this study may 
allow researchers to determine if any marketing tactics used to 
successfully market traditional sports could also be applied to 
eSports. If there is not much overlap between eSports and non-
eSports consumption, the results would suggest that eSports is 
a distinct market compared to traditional sports, which would 
require a new perspective for a better understanding of consumers 
in both areas. 

Method 
Sample and Procedure 

Using a convenience sampling method, data was collected 
from students in sport management related courses (e.g., sport 
marketing, sport finance, and human resource management) and 
attendees at athletic events on campuses in three US Division I 
Mideast universities. This population was deemed appropriate 
for this type of research because Deerickson’s (2005) research 
reported that while 75% of heads of households play computer or  
video games, the average game player’s age is 30 years old. Not 
surprisingly, a significant percentage of gamers are teenagers with 
35% of gamers under 18 years old. Forty-three percent of gamers 
are in the 18-49 year old age bracket and 19% are over 50 years 
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of age. 
Prior to distributing the questionnaires, brief instructions were 

given to the respondents about the purpose of the study and the 
request for voluntary participation. Institutional review boards 
approved the instrument at all institutions, and the surveyors took 
social and behavioral research training prior to data collection. 
Initially, 587 questionnaires were collected. After excluding 
incomplete questionnaires, 515 surveys were deemed acceptable. 
The sample consisted of 82.9% male and 16.1% female participants 
(1% missing). The majority of respondents were between 16 and 
32 years old (Mage = 20.02). The ethnic background was 80.8% 
White, 10.5% Black, 2.3% Asian, 1.7% Hispanic, and 3.3% Other 
(1.4% missing).

Instruments 
The survey instrument was borrowed from Lee, Cheon, 

Judge, Shin, and Kim’s (2010) study and also included the use 
of existing scales from Kim and Ross (2006) and Sherry, Lucas, 
Greenberg and Lachlan (2006). Lee, Cheon, et al. added newly 
developed items representing 14 eSports consumption motives: 
Social interaction, Fantasy, Identification with Sport, Diversion, 
Competition, Entertainment, Sport Knowledge Application, 
Arousal, Design/Graphics, Pass Time, Control, Skill Building for 
Playing Actual Sport, Permanence, and Peer Pressure. To compare 
eSports consumption with non-eSports, seven items measuring 
involvements in traditional sports were added: game participation, 
televised sports viewing, purchase of team merchandise, use of the 
Internet specific to sport, using print media about sport, listening 
to the radio specific to sport, and game attendance. In Lee, Cheon, 
et al.’s study, the scale had Cronbach’s alpha ranging from .63 to 
.87 that used an American sample. In their study, discriminant 
validity was established in that all factor correlations were equal to 
or below .71 and met Kline’s 2005 criterion. In the current study, 
the scale was pilot tested prior to the main data collection (refer to 
‘Pilot Test Results’ section). 

Data Analysis 
Using the SPSS 18.0 program, descriptive statistics, correlation 

analysis, and multiple regression analysis were conducted. Multiple 
regression analysis was used to examine the extent to which the 
chosen factors influenced the amount of time spent on eSports game 
playing. For cross-validation purposes, the data set was divided 
into two random sub-samples. Based on Tabachnick and Fidell’s 
(2001) recommendation, the main data set had 70% (n = 356) of 
the original data set and the remaining 30% (n = 159) was used as 
the cross-validation subsample. Predicted scores were created for 
the cross-validation subsample using the regression equation from 
the analysis that used the larger sample. Then, predicted scores and 
actual scores for the subsample were correlated to find R squares. 
According to Tabachnick and Fidell, “a large discrepancy between 
R2 for the smaller and larger samples indicates overfitting and 
lack of generalizability of the results of the analysis” (p. 135). To 
illustrate similarity/difference between eSports and non-eSports, 
correlation values were used to create Venn diagrams. 

Results 
Pilot Test Results 

Seventy-one university students from business and sport 
management classes participated in a pilot study. Twenty 
participants indicated no or very minimal experience in eSports 
games (who spent no more than half an hour per week) and thus 
were excluded in the data analysis. Cronbach’s alpha for 13 out of 
14 factors ranged from .71 to .86. Control had alpha value of .57, 
but the alpha value increased to .70 with only two items. Item-to-
total correlation for 13 out of 14 factors ranged from .40 to .81. 
This value for Control factor ranged from .21 to .51. Due to low 
reliability, the third item in control was excluded in the main data 
analysis. 

Psychometric Properties of the Scale 
Hair, Anderson, Tatham, and Black (1998) suggested that the 

variance inflation factor should be less than 10 and tolerance 
should be greater than .10 to be free from multicollinearity, which 
was the case in the present study. Cronbach’s alpha ranged from 
.71 to .86 (Table 1-Page 45). Item206 to-total correlations ranged 
from .40 to .80 (Table 1). Discriminant validity among the factors 
was established in that all factor correlations were lower than .85 
(Kline, 2005; Table 2-Page 45). 

Descriptive Statistics and Correlation Analysis 
In the main subsample, entertainment had the highest mean of 

5.01 while peer pressure had the lowest mean of 3.33. Correlations 
for the fourteen motives ranged between .06 and .69. Correlations 
between eSports consumption and seven traditional sports 
involvements ranged between -.03 (eSportsgame attendance) and 
.27 (eSportsInternet). Among the seven correlation-values, five 
were statistically significant. Based on these findings, five Venn 
diagrams were created (Figure 1) to illustrate overlaps between 
eSports consumption and the chosen involvements in traditional 
sports. 

Figure 1. Relationship between eSports and Non-eSports 
Consumption

Multiple Regression Analysis 
Multiple regression analysis revealed a number of significant 

findings. At the univariate level, competition and skill had a 
statistically significant impact (p = .03 and .02, respectively) on 
the time spent on eSports games while peer pressure had marginal 
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significance (p = .05). All selected factors collectively explained 
10.1% of the variance on the dependent measure. Overall, it was 
found that for every one unit that motive for competition increased 
among eSports gamers, the degree in spending time on eSports 
games was predicted to increase by approximately .561 units. For 
every one unit that peer pressure increased among eSports gamers, 
the degree in spending time on eSports games was predicted to 
increase by approximately .561 units. In contrast, for every one 
unit that motive for skill building for actual playing of sport 
increased among eSports gamers, the degree in spending time on 
eSports games was predicted to decrease by .594 units. 

Cross-Validation of Regression Analysis Results 
From the regression analysis for the main subsample (n = 

356), the following regression equation was obtained: 1.211 + 
0.561*Competition + 0.561*Peer Pressure- 0.594*Skill. Using 
this equation, predicted scores for the smaller subsample were 
calculated for a cross-validation check. The Pearson correlation 
between the predicted scores and actual scores of the time spent 
on eSports games for the smaller subsample was .31 (significant at 

Items M SD ra α
Entertainment  5.01  1.32   .84 
I play sport video games because it is enjoyable    .71 
I play sport video games because it is a fun way to 
     spend my time    .69 
I play sport video games because of their entertainment value    .73 
Knowledge  4.71 1.44  .80
I simulate my strategies at the video game    .40  
I use my knowledge about players and teams 
     while playing the games    .80
I apply my knowledge to select players and teams    .70
I use my sport knowledge in general while playing the games   .60
Control  4.43  1.43   .73 
The ability to modify the game set up enhances 
     sport video game playing    .57
I enjoy the controlling aspect of sport video games    .57 
Identification with sport  4.41  1.48   .73 
My favorite sport is a sport the sport video game is modeled on    .57 
I like any video game related to my favorite sport    .63 
To continue to enjoy the sport I like, I also play sport video games   .47 
Design/graphics  4.38  1.44   .78 
I enjoy virtual aspects of sport video games with vivid graphics   .64 
I play sport video games because of realistic graphics    .60 
I often play sport video games because of the way they are designed  .64 
Competition  4.33  1.55   .79 
I like to play to prove to others that I am the best    .76 
When I lose to someone, I immediately want to play 
     again in an attempt to beat him/her  .48 
It is important to me to be the fastest and most skilled person     
     playing the game    .69
Permanence  4.32  1.36   .86 
I tend to play sport video games because they are readily 
     available     .75
I tend to play sport video games because I can play them 
     at my convenience    .72
I often play sport video games because I can play them  
     as long as I want    .77
To pass time  4.26  1.37   .77 
I often play sport video games because there is 
     nothing else to do    .64 
Playing sport video games can be a good way of 
     passing time    .65 
Passing time is my primary goal to play sport video games    .53 
Fantasy  4.22  1.58   .83 
Sport video games allow me to pretend to be a sport star 
     or team member    .79 
I like to do something that I could not normally do in real life     
     sport through a sport video game    .62
I enjoy the excitement of assuming an alter ego in a sport game   .67 
Social interaction  4.19  1.26   .82 
Because it provides opportunities to be connected with others    .56 
I will spend time playing sport video games with others    .55 
An important reason for playing sport video games is spending     
     time with others    .81
I use video games as a reason to get together with others    .70 
Diversion  4.08  1.44   .75 
Playing sport video games gives me a break from my      
     regular routine    .57
Video gaming provides a change of pace from what I regularly do   .62 
I play sport video games instead of other things I should be doing   .57 
Arousal  4.08  1.37   .79 
I find that playing sport video games raises my level of 
     adrenaline    .54 
I play sport video games because they excite me    .78 
Sport video games keep me on the edge of my seat    .69 
I play sport video games because they stimulate my emotions    .40 
Skill  3.62  1.48   .86 
Playing sport video games helps me learn skills for real games    .78 
I play sport video games to build real game skills    .73 
Playing sport video games can be a good way of learning skills     
     for real games    .72
Peer pressure  3.33  1.47   .71 
Knowing many others playing sport video games makes 
     me play more    .48
I feel I need to play sport video games because others play    .68 
My friends forces me to play sport video games    .46 
Note. ra indicates item-to-total correlation. 

 Table 1. Means, Standard Deviations, Item-To-Total
                 Correlations, and Cronbach's Alpha  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10)  (11)  (12)  (13)  (14)

Entertainment (1)  1 
Knowledge (2)  .64  1 
Control (3)  .53  .57  1 
IDSport (4)  .55  .66  .57  1 
DeGraph (5)  .62  .64  .58  .59  1 
Competition (6)  .43  .54  .59  .53  .43  1 
Permanence (7)  .69  .58  .65  .62  .62  .49  1 
To pass time (8)  .44  .39  .44  .38  .44  .32  .56  1 
Fantasy (9)  .34  .38  .53  .44  .39  .48  .47  .38  1 
SocialInter (10)  .41  .40  .42  .43  .46  .42  .51  .35  .31  1 
Diversion (11)  .53  .48  .30  .47  .50  .27  .56  .52  .21  .36  1 
Arousal (12)  .55  .60  .65  .62  .59  .62  .63  .36  .54  .53  .34  1 
Skill (13)  .35  .47  .58  .52  .48  .49  .48  .31  .51  .39  .21  .62  1 
Peer pressure (14)  .22  .26  .51  .39  .34  .43  .44  .34  .54  .48  .06  .58  .59  1 

Note. All correlations are significant at the .01 level (2-tailed). 

 Table 2. Factor Correlations

Independent Variables  B  t  Sig. 
(Constant) 
Social interaction  -.331  -1.177  .24 
Knowledge  .091  .280  .77 
Fantasy  .228  .965  .33 
Competition  .561  2.142  .03* 
Entertainment  .010  .032  .97 
Diversion  -.180  -.628  .53 
Identification with Sport  .374  1.334  .18 
Arousal  -.108  -.315  .75 
Control  .036  .107  .91 
Peer Pressure  .561  1.925  .05* 
Skill  -.594  -2.200  .02* 
To Pass Time  .282  1.031  .30 
Permanence  .006  .016  .98 
Design/Graphics  -.032  -.106  .91 
Note. indicate significance at the .05 level. 
* Indicates marginal significance. 

 Table 3. Regression Analysis of the Factors Impacting 
                  eSports Game Playing
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the .05 level). Based on Tabachnick & Fidell’s (2001) guideline, 
a small discrepancy between the 9.6% of the squared correlation 
for the validation subsample and the 10.1% of the main subsample 
validates generalizability of the findings in the current study. 

Discussion 
The overall results of regression analysis show that there is a 

personal and social element to game playing and that the specific 
features of a game positively influence an individual’s interest 
in eSports game playing. More specifically, three motives (i.e., 
competition, peer pressure, and skill building for actual playing of 
sport) had a statistically significant impact on the amount of time 
spent on eSports game playing. Consistent with Kim and Ross’ 
2006 study, our finding indicates that competition is one of the 
three impact factors for eSports game playing and indicates that it 
is important for eSports gamers to be better than others, to win over 
others, and to be faster and more skilled in their game experience. 
This finding further implies that the competitiveness of eSports 
games needs to be continuously cultivated and optimized. 

The designers/producers of eSports games may need to utilize 
the concept of team/institution/player rivalries to accomplish their 
mission of attracting more players and buyers. Knowing many 
other people playing eSports games (peer pressure) is likely to 
encourage individuals to play eSports games. Assuming that eSports 
game playing was a voluntary action by the participants in this 
study, it is reasonable to assume that eSports games have become 
a socially accepted leisure activity. It is critical for marketers to 
take advantage of this trend and secure market share especially 
in several other developing global markets like BRICKs (Brazil, 
Russia, India, China, and South Korea). The findings of this study 
are consistent with current trends in the video game industry in 
that the Entertainment Software Association estimated that sales of 
computer and video game consoles generated approximately $10 
billion within the US in 2007. This was a 270% increase in total 
sales compared to just a decade ago ($3.7 billion in 1997). 

While competitiveness and peer pressure had a positive influence 

on eSports game playing, skill building for actual playing of sport 
had a negative influence on the amount of time spent on eSports. 
No literature exists that allow us to compare this finding. Although 
use of a convenience sample may limit its generalizability, this 
type of finding introduces a different perspective in explaining 
eSports consumption patterns. We first interpret this finding from 
the measurement perspective. For example, because the items 
in this factor measured whether playing eSports games helped 
to build real game skills, this result implied that there is a large 
discrepancy in the perception of skill building by game playing 
in a virtual environment versus real game settings. In addition, 
it is reasonable to say that virtual gaming such as eSports gives 
individuals a good opportunity to vicariously achieve what they 
cannot accomplish in a real sports setting (e.g., power fade or 
draw shots in golf). This finding further suggests that adequate 
instructions for eSports game buyers should be developed and 
supplied with the games when sold. Such instructions should also 
be detailed enough for experienced players but easy enough to 
follow for new users. Sellers of eSports games may also consider 
establishing a ‘consumer interactive Q&A team’ that can readily 
provide feedback on consumer inquiries. 

Inconsistent findings were also revealed in the current study. For 
example, unlike in the general literature, factors that are related to 
game features did not have statistically significant impact on the 
dependent measure in the current study. More specifically, Wood et 
al., (2004) indicated that game features including graphics (design/
graphics in the current study), duration of game (permanence in the 
current study), and/or control options are important when enjoying 
video games. However, that was not the case in the current study. 
Future research will need to focus on explaining this type of 
behavior among eSports consumers. 

Correlation between eSports consumption and the seven 
traditional sports behavior (non288 eSports) involvements (i.e., 
game attendance, game participation, sports viewership, sports 
readership, sports listenership, Internet usage specific to sports, 
and purchase of team merchandise) indicated the similarities and 
differences that exist between the very different forms of sport 
consumptive behaviors. Answering the question as to whether 
eSports games may be an alternative but similar form of traditional 
sports or a different consumption behavior among this study 
population can be seen in the Venn diagrams. The Venn diagrams 
that were created based on correlation results from this study is 
evidence of the overlap between eSports consumption and the 
chosen involvements in five of the seven traditional sports behaviors. 
Varying portions of the overlap between eSports and non-eSports 
illustrate that televised sports viewing and Internet usage specific 
to sport are more related to eSports. Less similarity was found 
between eSports and three other traditional sports consumption 
behaviors (i.e., game participation, radio listenership, and team 
merchandise purchase). Interestingly, there was no significant 
overlap between eSports and two other involvements in traditional 
sports (i.e., game attendance and using print media about sports). 
Because there has been no, if any, attempt to empirically compare 
eSports with traditionally popular sports consumption behaviors, 
this type of finding introduces a new perspective in gaining a better 
understanding of eSports consumption and marketing emphases. 

Related to the overall findings, it is essential for marketers to 

 Predicted eSports  eSports 
Predicted eSports  1.0 
Sports  .31  1.0 
Note. Number of observations: predicted = 125, eSports = 131.

 Table 4. Correlation between Predicted and Actual Scores 
                  on eSports Consumption

 (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)
eSports (1)  1 
Attendance (2)  -.03  1 
TV (3) .25  .12  1 
Merchandise (4)  .16  .19  .14  1 
Print (5)  .09  .02  .38  .09*  1 
Radio (6)  .16  .07  .18  .13  .27  1 
Internet (7)  .27  .02  .53  .07  .37  .20  1 
Participation (8)  .18  .20  .26  .23  .16  .12  .08  1 
Note. All correlations are significant at the .01 level (2-tailed). 

 Table 5. Correlations between eSports and 
                  Non-eSports Consumption
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develop effective marketing strategies for eSports to reach specific 
target audiences. By developing tailored messages that drives 
consumption behaviors of target audiences to specific games, there 
will be a better chance for marketers to fulfill their strategic goals 
of increased purchasing and larger market shares. For example, 
understanding that the interest in competition and skill are critical 
to eSports gamers may influence marketers to focus on creating 
games and opportunities for gamers to compete against each other 
and giving tangible rewards to the winner. The use of peer pressure 
may be another motivational factor for playing and consequently, 
those marketing dollars should be spent more on the interactive 
nature of game design. Clearly, from the result of this study, skill 
building for actual playing of sport inversely motivates eSports 
gamers and thus would not be a strong impact for behavior at 
which to target marketing dollars. Lastly, the subsequent analysis 
on cross-validation of the findings indicated that the results of 
the regression analysis could be generalized. This type of cross-
validation test may make the current study more worthwhile as a 
result. 

Limitations and Future Research 
Some limitations and recommendations are acknowledged. Due 

to low reliability, one control item was excluded in the data analysis. 
Face/content validity of the item needs to be improved and then 
used in future studies. The chosen 14 factors only explained a total 
of 10.1% of the variance on eSports game playing. To implement 
the cross-validation test, 30% of the entire sample was used. 
While the sample size (n = 515) satisfies the minimum sample size 
required, the population size could be increased in further research. 
Due to the use of a convenience sample, the current findings are 
limited in their generalizability to all populations. Future research 
in this area should test the models on larger, independent samples. 
Opening the study to wider and more diverse demographic groups 
that would include younger and older players, more girls and 
women, and additional geographic populations will make the 
research analysis more robust. Comparing the results of this study 
to current marketing strategies would also be of interest as this 
research was clear in the motivations and behaviors of this study 
population. 
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Abstract
The purpose of this study was to investigate environmental 

health knowledge, attitudes and practices of children enrolled 
in grades four through eight at a university laboratory school in 
southeast Louisiana, U.S.A. Quantitative and qualitative questions 
were completed through an online survey. The children’s written 
responses to the survey questions revealed varying degrees 
of knowledge, attitudes and practices concerning various 
environmental health issues. Significant differences were found 
by students’ gender and grade level. The qualitative analyses were 
consistent with and provided support for the quantitative findings. 
Suggestions for future research are provided.

Key words: children, conservation practices, recycling, 
pollution

During the past three decades, concern for the global 
environment has increasingly attracted the attention of individuals, 
communities, governments, scientists, conservation groups, 
industry, and the media. Considerable focus has been directed 
toward making people and organizations more aware of how their 
environmental behaviors and practices may create, contribute to, or 
worsen ecological problems, which in turn may pose a threat to the 
quality of life on our planet (Gore, 1993; Makki, Abd-El-Khalick & 
Boujaoude, 2003).  Significant action has also been directed toward 
educating the public so that individuals may become more sensitive 
to beneficial environmental practices including conserving natural 
resources and preserving ecologically important natural resource 
areas (e.g., coastal wetlands) (Sivek, 2002). 

Considering the potential long term consequences of 
environmental abuse on the future quality of life worldwide, it 
is not surprising that research studies in the past 15 years have 
focused on the environmental knowledge, attitudes and behaviors 
of college students (McMillan, 2003; Thapa, 1999).  Other studies 
have focused on these issues with school-age children (Blanchet-
Cohen, 2008; Bonnett & Williams, 1998; Kuhlemeier, van den 
Bergh & Lagerweij, 1999; Lo, 2010; Loughland, Reid, Walker, 
& Petocz, 2003; Makki et al., 2003; Palmer & Suggate, 1996; 
Said, Yahaya & Ahmadun, 2007; Sivek, 2002; Tuncer, Ertepinar, 
Tekkaya & Sungar, 2005; Van Petegem & Blieck, 2006; Witt & 
Kimple, 2008). Such investigations are critical since children and 
youth will be most significantly impacted by today’s environmental 
practices and behaviors. 

Interest in research dealing with environmental knowledge, 
attitudes and practices of children and youth is evidenced by the 
number and diversity of countries that have been the primary 
residences of subjects who participated in these studies. These 
countries included Australia (Loughland et al., 2003), Belgium 
and Zimbabwe (Van Petegem & Blieck, 2006), Canada (McMilian, 
2003; Blanchet-Cohen, 2008); China (Lo, 2010),  Lebanon (Makki 

et al., 2003), Malaysia (Said et al., 2007), Netherlands (Kuhlemeier 
et al., 1999), Nigeria (Ebong, 1994), Norway (Sorgaard & 
Lyngstad, 1994), Turkey (Tuncer et al., 2005), United Kingdom 
(Bonnett & Williams, 1998; Palmer & Suggate, 1996) and the 
United States of America (Gambro & Switzky, 1999; Sivek, 
2002; Thapa, 1999; Witt & Kimple, 2008). These studies reported 
findings from interviews and/or surveys of male and female 
students enrolled in a variety of public and private institutions, 
with most subjects enrolled in secondary schools or colleges and 
universities. The number of completed published investigations 
focusing on environmental knowledge, attitudes and behaviors 
of elementary school children is limited (Blanchet-Cohen, 2008;  
Lo, 2010; Loughland et al., 2003; Tuncer et al., 2005; Sorgaard & 
Lyngstad, 1994; Witt & Kimple, 2008). 

Typically, subjects in past research were required to respond 
to rating scales. These consisted of closed-ended statements or 
questions related to the environment that were later analyzed 
quantitatively, or students responded to open-ended statements 
which were analyzed qualitatively. Few studies exist which 
combine quantitative and qualitative analyses of both closed-
ended and open-ended written responses of elementary school 
children dealing with their environmental knowledge, attitudes 
and practices. 

This investigation was designed to address some of the 
limitations of past research.  It examined the environmental health 
knowledge, attitudes and practices of children enrolled in grades 
four through eight at a southeast Louisiana university laboratory 
school, a public school located on campus. Both closed and open-
ended questions related to a diverse range of global environmental 
topics. 

Methods 
The study was reviewed and approved by the University’s 

Institutional Review Board. Parental consent forms were required 
for student participation. Prior to the administration of the survey, 
each student completed an assent form, agreeing to participate in 
the study. 

Students completed the online survey in the school’s computer 
lab during their regularly scheduled computer time. As part of the 
administration protocol, students were informed of the purpose 
of the study, were allowed to ask questions and were instructed 
as to how they could exit the survey at any time. Students were 
reminded to read each question carefully and to raise their hands if 
they had questions. Then, students independently completed both 
the quantitative and qualitative questions. The length of time for 
survey completion ranged from 10-15 minutes, with fourth graders 
requiring more time than older students. 

Instrument Development 
In the year prior to the full study, researchers conducted focus 

groups with 24 eighth graders. These students were selected for 
the focus groups since they were expected to graduate from the 

Environmental Health Knowledge, Attitudes and 
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laboratory school and therefore would not be among the group 
surveyed in the following year. Based on readings of current 
literature, the researchers developed seven qualitative questions 
about the environment. Examples included: “Can the environment 
affect our health? If so, how?”; “What concerns you about the 
environment?” and “What do you think about when you hear the 
words, environmental health?”

The researchers compiled the responses to the seven qualitative 
questions, studied these comments, and constructed a draft 
version of the online survey using the web-based survey builder, 
SurveyMonkey.com.  Pilot tests were performed with fourth 
graders in the University’s Summer Camp Program to determine 
readability, comprehension and completion time. Revisions were 
made to the survey based on students’ comments. Fourth and fifth 
grade teachers in local public schools also provided suggestions 
for changes and additions. A final instrument was constructed 
incorporating their recommendations.

Using a mixed methods research design, the current study 
considered both quantitative and qualitative responses. Both 
study aspects were given the same priority and weight in both the 
data collection phase as well as the analysis phase. Quantitative 
questions solicited demographic information as well as knowledge, 
attitudes and practices concerning the environment. The questions 
about environmental practices were related to behaviors at school, 
in the home and in the community. Students were also given 
the opportunity to type in answers to three qualitative questions 
concerning the environment. See Table 1 for examples of closed 
and open-ended questions. 

Statistical Analyses 
Quantitative analyses were conducted using SPSS version 

16. Frequency counts and percentages of student responses were 
compiled and analyzed across gender and grade level groupings. 
Chi-square statistics were conducted to determine if there were 
significant differences by gender in selected individual questions 
assessing knowledge, attitudes and practices. In addition, responses 
of students in grades 4, 5 and 6 (elementary school) were compared 
to students in grades 7 and 8 (junior high school). 

Qualitative analyses were conducted in an attempt to capture 

the essence of the open-ended responses and analyzed through 
the use of coding.  The process of coding began with organizing 
all of the students’ responses by placing them into a database.  
From there, researchers collectively observed the students’ 
responses for each question.  Through the process of observing, 
the researchers discovered patterns of regularities in the data, 
and in turn, identified and labeled text segments.  For example, 
many respondents indicated “littering” to be something that 
worries them about the environment.  A text segment was defined 
whenever a word or phrase was used related to littering, such as 
“throwing trash.” Through the process of identifying and labeling 
the text segments, the researchers were able to examine the data 
for “overlap and redundancy” (Creswell, 2005, p. 589). In turn, 
this enabled researchers to collapse the text segments into themes. 
Themes were developed for each of the survey questions relating 
to the respondents’ concerns about the environment, what makes 
them happy about the environment, and what they can do to help 
or protect the environment. 

Trustworthiness of the Study
In an effort to ensure the accuracy of the qualitative analyses, 

the researchers validated the findings through the process of 
triangulation of data sources.  “Triangulation is the process of 
corroborating evidence from different individuals, types of data, or 
methods of data collection in descriptions and themes in qualitative 
research” (Creswell, 2005, p. 252).  Through the process of 
triangulation, the researcher considers the coalescence of three 
essential data sources.  In this study, the process was accomplished 
through (1) the survey responses themselves, (2) the researchers’ 
notes, and (3) the corroboration of quantitative and qualitative 
findings.  It should also be noted that two researchers examined 
the qualitative data separately and found the same results.  

Participants 
Over 100 students participated in the study with a response rate 

of 92%. Over half of the participants were male and two-thirds 
were white. Note demographics in Table 2. 

Environmental Health

Knowledge questions
Littering is against the law. yes no I don’t know
Pollution damages the earth and 
     the air around it . yes no I don’t know
Mold in the environment can make 
     a person sick. yes no I don’t know
Behavior/attitude questions 
If I see paper or wrappers on 
     the ground at school, I put 
     them in the trash can. yes no sometimes
I litter. yes no sometimes
I turn off the lights when I leave a room.  yes no sometimes
Open-ended questions 
What worries you about the environment?
What can you do to help or protect 
     the environment?

 Table 1. Sample Survey Questions

Demographic Information N %
All grades 115 92
Gender
Females  53 45
Males  62 55
Race/Ethnicity
Black/African American 20.0 17.4
White 79 68.7
Multiracial 4 3.5
Hispanic 4 3.5
Asian  4 3.5
Other  4 3.5
Grade Level 
Fourth 19 16.5
Fifth 25 21.7
Sixth  24 20.9
Seventh 24 20.9
Eighth 23 20

 Table 2. Demographic Information
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Environmental Health

 Quantitative Results
Knowledge of and Practices Related to the Environment and 
Recycling

Students were asked their perceptions of what is considered 
their environment. Forty-three percent of the students (n = 49) 
thought that school was part of their environment; 68% (n = 78) 
had discussed the environment in their classes. Most students 
indicated that certain environmental conditions could impact 
health. See Table 3. 

About one third of the students (36%, n = 41) said the school 
recycled and that they had visited a recycling center to drop off 
items. Twenty-two percent (n = 25) indicated that their families 
recycled. The top three items recycled by their families were 
newspapers (52%), cans (45%) and plastics and other paper (38%). 
Items that were less likely to be recycled were chemicals, paint, 
computers, light bulbs and oil. 

Conservation and Littering 
Almost all students (97%, n = 111) indicated that they believed 

people could hurt the environment by their behaviors and practices. 
In addition, students reported participating in conservation practices 
as summarized in Table 4. Seventy-nine percent of the students (n 
= 91) normally showered but only 12% (n = 14) reported turning 
the shower on and off to conserve water. Of the 21% (n = 24) that 
took baths, 71% (n = 17) stated that they did not fill the tub to the 
top. Further, 70% (n = 81) turned the water off while brushing 
their teeth.  

While 74% of the students (n = 85) knew that it is against the 
law to litter and 97% (n = 111) expressed that they liked to keep 
their environment clean, 31% (n = 36) still stated that they littered 
sometimes.  However, 37% (n = 43) of the students reported 
picking up paper or wrappers at school and putting them in the 
trash can and 34% (n = 39) had told friends not to litter. With 
regard to littering behaviors in the community, a majority of the 
students (78%, n = 90) did not litter waterways, throw litter out of 
the car (62%, n = 71) or drop litter on the ground while attending 
parades and festivals (80%, n = 92). 

Concerns About and Ways to Improve the Environment
Most of the students (88%, n = 101) said they did think about 

the environment. They were more likely to reflect about the air, 
trees, rivers and nature and less likely to think about hurricanes, 
germs and chemicals in the environment. Almost all students 
(97%, n = 112) stated that they liked to be outside and to breathe 
fresh air (99%, n = 114). 

Slightly over half of the students (52%, n = 60) expressed 
concern about global warming. Fifty percent (n = 57) knew that 
Louisiana loses land along its coastline every year. Almost all 
students (90%, n = 104) agreed that pollution damages the earth 
and the air around it.  Students indicated a number of ways to help 
the environment as noted in Table 5.

Differences by Grade Level and Gender 
Significant differences were found in knowledge between junior 

high school and elementary school students. While junior high 
school students exhibited more knowledge of the environment, 
elementary school students were more likely to engage in healthful 
environmental practices as shown in Table 6. Chi-square analyses 
also revealed significant differences by gender as presented in 
Table 7. 

 Yes No I don’t know
The environment can make 
     me sick.  58.3% (67) 13.9% (16)  27.8% (32) 
Cigarette smoke in the 
     environment can make 
     people sick.  93% (107) 2.6% (3)  4.3% (5) 
Mold in the environment 
     can make a person sick.  77.4% (89) 2.6% (3)  20% (23)

 Table 3. Impact of the Environment on Health

Which do you turn off at night? % n
Computers 50% 57
Games 72% 83
Television 72% 83
Lights 90% 104

 Table 4. Conservation Practices

 % n
Picking up trash  94% 108
Planting trees 89% 102
Smoke free restaurants 76% 87
Sun/wind power 76% 87
Hybrid cars 53% 61
Stop use of pesticides  52% 60
Compost piles 44% 50 

 Table 5. Ways to Help the Environment

 Females   Males X2 df P value
Knowledge

Every year, Louisiana loses 
   land along its coastline. 61% 38% 6.7 2 .028

Practices
Turn water off
   when brushing teeth  81% 61% 5.4 1 .028
Don’t litter waterways 4% 23% 8.7 2 .004

 Table 7. Differences in Knowledge and Practices by  Gender

 Elementary   Junior High X2 df P value
Knowledge

Mold can make you sick. 68% 92% 9.3 2 .009
People can hurt the 
   environment.  100% 92% 6.0 1 .026
Every year, Louisiana loses 
   land along its coastline. 40% 65% 7.2 2 .028

Practices
Pick up litter 47% 23% 10.5 2 .005
Turn water off
   when brushing teeth  78% 60% 4.5 1 .028
Don’t litter waterways 88% 65% 10.9 2 .004
Tell friends not to litter 44% 20% 7.6 2 .021

 Table 6. Differences in Knowledge and Practices by 
                  Grade Level
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Qualitative Results
Overall Themes

Qualitative results evolved from three open-ended questions 
that were asked in the survey questionnaire: “What worries you 
about the environment?”; “What makes you happy about the 
environment?” and “What can you do to help (or protect) the 
environment?” The process of coding was used to collapse the 
students’ responses into six themes and ten sub-themes, using their 
actual phrases.  The following is a presentation of themes for each 
of the three questions set forth by the researchers.  

What makes me worry about the environment? When the 
students were asked to reflect on what “worries” them about the 
environment, two themes and three sub-themes emerged.  The 
first theme, “Pollution” reflected the concern of littering and 
was a common response among the students who completed the 
questionnaire.  Through this sentiment, it was seen that the students 
were concerned about the amount of trash on the ground and 
frustrated by seeing people litter and/or not picking up trash off of 
the ground.  A sub-theme that emerged from this theme was that of 
“people who smoke.” Many students indicated their dismay over 
people who smoke and recognized that throwing cigarette butts on 
the ground or throwing them out of a car window is littering.  A 
second sub-theme of “Pollution” was “we could hurt the animals.” 
This emerged as the students recognized that dirty air and water 
can adversely affect the health of animals.  This was seen through 
common quotations of “animals can die,” “people litter in rivers,” 
“making animals endangered,” and “things we dispose of will 
harm or kill animals.”

“Global warming” was a second emerging theme that expressed 
the students’ concerns over the threat of global warming.  From 
this, a sub-theme of “what will the world be like when I grow up?” 
emerged as many of the students saw global warming as a threat to 
the future.  This was seen through many quotations such as, “I’m 
afraid for the next generation of kids,” “global warming worries 
me,” “my little brother will not have a good world to live [in],” and 
“what worries me the most is global warming.” 

When the students reflected on the aspects that worry them 
about the environment, girls were seen to express stronger concerns 
pertaining to littering, harm to animals, and smoking than their 
male counterparts.   Junior high school girls, in particular, indicated 
concerns of water-related issues such as pollution and shortages, 
and individuals’ lack of concern about the environment.  More 
elementary school males expressed alarm about global warming 
than did females. 

What makes me happy about the environment? When students 
were asked about what made them happy about the environment, 
students indicated three themes that brought contentment : “Things 
in nature,”   “No pollution,” and “Recreation.” Under the theme of 
“Things in nature,” two sub-themes of “the trees and flowers” and 
“the animals” emerged.  Common quotations that represented the 
essence of this theme and sub-themes were “the animals that help 
get us food [products],” “when the birds and other animals have 
a place to stay without having to worry about their houses being 
destroyed,” and “the beautiful flowers and trees.”  Interestingly, 
almost three times as many junior high school females as males 
indicated that nature, especially trees and plants, gave them 
pleasure. Also, the theme of “No pollution” represented how 

pleased the students were with a clean environment.  The sub-
theme of “seeing people recycle,” emerged under this theme and 
expressed how important the students regarded recycling.  

Students also mentioned that outdoor environments for activity 
and play were important to their happiness. This contributed to the 
emergence of the third theme of “Recreation” and sub-theme of 
“a place where I can play.”  Common quotations that represented 
this theme/sub-theme included, “I like to go mountain hiking, 
swimming, canoeing, camping, biking,” “having lots of time to 
play,” and “going someplace where it’s just you and nature – like 
some mountains.”

Males and females at the elementary school level expressed 
the need to help the environment, such as reducing the amount 
of trash and litter.  However junior high school males provided 
scant responses when reflecting on what makes them happy about 
the environment.  While reducing trash and litter was seemingly 
important to elementary school students, most junior high school 
males did not share the same concern.

What can I do to help the environment? One major theme 
emerged from the third open-ended question that allowed students 
to suggest ways to help the environment. The theme “Stop 
Pollution” surfaced with three sub-themes of “I can pick up trash,” 
“recycle more,” and “stop the cigarettes!” When students reflected 
on ways they could help, the general consensus among them was 
that of stopping pollution.  This was seen in various forms, ranging 
from picking up trash to conserving energy.  Sample quotations 
that captured the essence of this theme were, “pick up stray trash 
you see…recycle, and use hybrid cars,” “you can conserve energy, 
use renewable energy sources when possible, recycle, and keep 
your community free from littering,” “stop littering…[don’t use] 
diesel cars, and stop using pesticides!” and “…turn the water off 
when you’re not using it.”  

“Stop the cigarettes!” was a sub-theme that developed under 
the umbrella of “Stop Pollution”; these students viewed smoking 
as a form of pollution.  Quotations that illustrate this include, 
“…just don’t smoke,” and “If things are happening now [such 
as] smoking…the earth will turn into probably a very unpleasant 
place to be.”  Of important note, all students, except junior high 
school males, mentioned that eliminating smoking would promote 
a healthier environment. 

In addition, some students expressed ideas concerning advocacy 
and conservation of resources. Females in both the elementary 
and junior high schools were more likely than males to support 
advocacy in solving environmental issues. Moreover, about one 
in ten students expressed the need to conserve resources through 
means such as carpooling, and turning off lights and appliances. 

Discussion and Implications
In the current study, the children’s written responses to closed-

ended questions revealed varying degrees of knowledge, attitudes 
and practices concerning environmental health issues. For 
example, about 60% of the students indicated through quantitative 
responses that the environment could have a negative impact on 
health and acknowledged the effects of mold and second-hand 
smoke on individuals’ health. Only about half of the students in 
our study were aware of global warming. Since the university 
laboratory school is located in southeastern Louisiana, students 
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were cognizant of environmental issues paramount in this area, 
such as pollution, hurricanes and coastal erosion. However, this 
study was conducted before the Gulf of Mexico Oil Spill on April 
20, 2010. Since this oil spill, students in this school as well as others 
in Louisiana may have become more aware of how the petroleum 
and chemical industries can impact the environment affecting the 
ecology, health, culture and economics of a region. Thus, the same 
study repeated might produce different results. 

This study supports other research that reported differences 
in knowledge, attitudes and practices by students’ grade levels.  
In studying 69 Norwegian children and adolescents, ages 8 and 
14, Sorgaard and Lyngstad (1994) found more abstract thinking 
among older students, characterized by a greater awareness of 
the connection among environmental issues, consumerism and 
industrial greed. In the quantitative aspect of the current study, 
more junior high school students than elementary school students 
were aware of the threat of coastal erosion in Louisiana and 
the impact of mold on health. Older students may have learned 
more about these environmental topics in their science or health 
education classes. However, elementary school students were more 
likely than male junior high school students to engage in positive 
environmental practices, like using less water when brushing their 
teeth and not littering. Similarly, Loughland et al. (2003) noted 
that primary students were more inclined to show respect and care 
for the environment than did high school students. 

Other investigations have found differences in knowledge, 
attitudes and practices by gender. Loughland et al. (2003) 
revealed that females, ages 9-17, were 1.5 times more likely to 
have a “relation” conception in which they perceived that “the 
environment contributes to their well being as they contribute to 
the environment’s well being”; they were more likely to care for 
the environment than males of the same age. Tuncer et al. (2005) 
conducted a study of Turkish students in sixth, seventh, eighth 
and tenth grades (mean age=13.5) concerning environmental 
problems, solutions and individual responsibilities. They found that 
females exhibited more positive attitudes toward the environment 
and were more aware of individual responsibilities and overall 
environmental problems than did boys.  Quantitative findings in our 
study revealed that males were more cognizant of coastal erosion 
and global warming issues than females. Moreover, it was found 
that more elementary school males than females were alarmed by 
global warming.  However, females were more likely than males 
to exhibit positive environmental behaviors such as conserving 
water, for example, while brushing their teeth.  Qualitative themes 
in our study supported these findings.  For example, females as 
compared to males exhibited more favorable attitudes toward the 
environment and derived greater pleasure from things in nature, 
such as trees.  Females in our study also were found to be more 
cognizant of environmental issues and supportive of environmental 
advocacy than their male counterparts.   

Makki et al. (2003) found that a parent’s level of education 
affected students’ knowledge and comprehension of the 
environment. Although this present investigation did not directly 
address this, we did ask questions regarding recycling practices 
at home. While our students had knowledge of recycling, less 
than a quarter of them recycled with their families on a regular 
basis. However, the theme of “Stop Pollution” was observed in 

the study where students expressed a strong belief in the need 
to recycle.  Providing lessons in environmental education could 
increase recycling efforts by families, schools and communities, 
while promoting conservation of resources. 

Bonnett and Williams (1998) suggested that environmental 
education should be an integral part of the curriculum, allowing 
students to have the opportunity to express their views and to 
apply information learned. Witt and Kimple (2008) found that an 
ideal time to teach lessons about the environment is in preschool. 
When students learn information at this time, it may remain with 
them through their school days and into adulthood. However, 
students in all grade levels should be formally educated about the 
environment and its impact on health (Lo, 2010). Blanchet-Cohen 
(2008) stressed the importance of students having direct contact 
with nature and the need for adult mentoring. In another study 
by Lo (2010), students engaged in nature experiences in order to 
develop an appreciation for the environment. In the current study, 
although students expressed some environmental health knowledge 
and exhibited positive practices, participation in more formal 
environmental education lessons could be beneficial. Through this 
education, students could discuss the impact of the environment 
on health and engage in interactive activities such as recycling 
and clean up days. Parents could participate in interactive lessons 
through school newsletters and special program nights, offering 
opportunities for collaboration with their children. 

The current study through the use of a mixed-design method 
provided insight into the environmental health knowledge, attitudes 
and practices of elementary and junior high school students at 
a university laboratory school. Additional research could focus 
on assisting classroom teachers in integrating environmental 
education into their daily lessons and measuring learner outcomes. 
Also, it may be interesting to follow students from preschool to 
college to determine which factors predict positive environmental 
practices. In light of recent global environmental issues, including 
the Gulf Oil Spill, continued research and education are critical in 
promoting knowledge about sustainability practices among youth 
and instilling in them respect for the earth and its environment.  
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by Christiana O. Olokor, Delta State University, Abraka, Delta 
State, Nigeria

Abstract
The purpose of this study was to analyze the attitudes of 

terminally ill patients toward death and dying. Four hospitals in 
Nigeria were randomly selected: University College Hospital, 
Ibadan; University of Benin Teaching Hospital, Benin City; the 
Lagos University Teaching Hospital, Lagos; and Igbinedion 
Specialist Hospital, Okada, Benin City.  Sixty, terminally ill 
patients participated in a structured interview within a descriptive 
design.  Chi-square frequency analysis indicated that the attitudes 
of the terminally ill toward death and dying were significantly 
negative.

Death is an issue all humans must face. All human beings can 
testify that there is birth, that humans progress through various 
developmental stages of maturity, and that the stages of life end 
at death. However, there is nobody that can say at what point they 
came into being and at what point they were deceased. As life 
moves on, humans live in hopes of seeing the next day. When life 
ends, it is celebrated in most societies. Death is normally marked 
by an atmosphere of sorrow by immediate family members and 
loved ones.  However, when the deceased is an older person, there 
is often some sort of joy and ceremony, the type of which depends 
on that person's culture and tradition. In celebrating the life of the 
deceased, the following play a prominent role: religion, culture, 
money available, and the contribution to the society or community 
in which they belong

In medieval times, people in the Western World approached 
death in a more natural way than in present day. Technology has 
separated westerners from the fundamentals of their biological 
existence, which has resulted in the realities of death being obscured 
(Foos—Graber 1989). Reliantly, people think about death and fear 
it more today with the emergence of HIV/AIDS. However, many 
people witness death through the television only, as many have no 
real experience dealing with the death of close relatives or loved 
ones. So, when it happens people just do not know how to deal 
with it.

Kubler — Ross (1969) described five stages of grief. These five 
stages have been very  useful to understand people's reactions to  
grief in general, and dying in particular.  They are: denial, anger, 
bargaining, depression, and acceptance. She explained that these 
are normal reactions we have to tragic events. These stages have 
also been referred to as a  defense mechanism or coping mechanism 
when applied to dealing with traumatic change. Humans do not 
move through the stages one at a time, in a neat, linear, step-by-
step manner. People merely occupy different stages at different 
times and can even move back to stages they have been in before. 
The stages can last for different periods of time and will replace 
each other or exist at times concurrently.  Ideally it would be nice 
to think that humans could all reach the stage of acceptance, which 

enables persons to cope with tragedy. 
Despite the fact that the phenomenon of death is inevitable and 

is a common occurrence within any society, it is human nature that 
nobody wants to die.  In Nigeria, death and dying are not issues 
commonly talked about in families, probably because of the fear 
and mystery surrounding it (Olokor, 1998). Many people do not 
experience the death of a loved one until middle age and many 
people die away from the home (e.g. hospices or hospitals) and 
therefore it is not part of the everyday life of family and friends. 
People previously always died at home so there was a lot of 
acceptance of death and you saw death. Although philosophical 
in nature, the practical concept of death and dying can fall within 
the realm of health education, in which intellectual, psychological, 
and social dimensions relate to activities that increase the ability 
of people to make informed decisions about their personal, family, 
and community well-being (Ross & Mico, 1980). 

Today's terminally-ill patient is progressively losing the privilege 
of dying in familiar surroundings — surrounded by family, with the 
patient as the center of interest, and in control of their environment 
(Olokor, 1998). Furthermore, the prolongation and termination 
of life is receiving attention by health educators, scientists, social 
scientists, legal scholars, mass media practitioners, policy makers, 
and the informed public. Some of these interests naturally stem 
from the fact that dying is a common human experience. Interest 
intensifies with age, as people begin to perceive themselves in a 
race against time.  Individuals charged with the care of terminal 
patients, and those engaged in the development of social policies on 
health at local and national levels, are faced with many issues, such 
as funding, facilities, medications, and life-support mechanisms.  

It is the attitudes of a society that greatly influence the attitudes 
of the terminally ill toward impending death (Olokor, 1998), and 
it is the culture of a people that greatly determines their attitudes 
toward death and dying. Typically, the terminally ill hold a personal 
hope of overcoming their diseased state, and personal efforts are 
made to maintain life (e.g., strictly following all instructions given 
by doctors, taking medication). The attitude of registered nurses 
(RNs) toward death and dying patients may influence the care 
they are able to provide (Rooda, Clement & Jordon 1999). The 
implementation of an educational program tailored to oncology 
nurses' needs may be useful in helping to foster more positive 
attitudes toward death and dying patients, therefore providing 
quality end-of-life (EOL) care. Lange, Thom, and Kline (2008) 
opined that less experienced oncology nurses will most likely 
benefit from increased education, training and exposure to 
effectively handle end-of-life care.

Feudtner et al. (2007) reported that nurses with more years 
of nursing practice, more hours of palliative care education, and 
higher levels of hope were more comfortable providing care to 
dying children and their families, had less difficulty talking about 
death and dying and showed increased levels of palliative care 
competency.

However, the culture, values, customs, and socio-cultural 
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for social science (SPSS). The analysis shows the demographical 
characteristics of the respondents and statistical procedure. 
Frequency analysis was used to describe some aspects of the study, 
while Chi-square analysis (χ2) was used for categorical data when 
testing hypotheses (Kerlinger, 1976).

The data for the demographic questions of section A of the 
structured interviews were descriptively analyzed. Section B of 
the interview involved questions/answers with various point scales 
that can be seen in the Appendix. The range was as follows: Four 
questions were stratified into strongly agreed, agreed, disagreed, 
and strongly disagreed, based on the composition of scores 
of the individuals' responses. The questions were close-ended 
statements and the respondents were required to examine each of 
the statements and then indicate their opinion on a 4-point scale. 
The scores for positive statements were interpreted as follows: 4 
for strongly agreed, 3 for agreed, 2 for disagreed, 1 for strongly 
disagreed. The scores for negative statements were interpreted 
in the reverse order. To classify individuals into strongly agreed, 
agreed, disagreed, and strongly disagreed, the number of statements 
in the variable divided the sum of these weighted statements per 
variable. Four other questions had four alternatives. Each of the 
alternatives was scored 1-4 points depending on the order or level 
of weight. Three questions had three alternatives. The scores were 
1-3 points depending on the weight assigned to the alternatives. 
Finally there were 13 questions that had two alternatives (yes or 
no). A level of significance of 0.05 was used to test the hypotheses. 
However, not all participants answered all of the questions.

Results and Discussion
Survey items and response frequencies for attitudes and 

feelings, beliefs, and attitudes toward medical care can be seen in  
the Appendix.

Attitudes and Feelings
Of the limited research conducted on attitudes of death, Kalish 

(1981) contended that the attitude regarding death that has received 
the most attention was the fear of death, which has consequences 
on attitude.ÄThe distribution of responses indicated that 88.3% 
of respondents felt sad on knowing that they were terminally 
ill and had negative feelings upon being diagnosed as terminal. 
In addition, the respondents indicated they were not adequately 
prepared (75%), had not attained all that they wanted in life 
(81.6%), and did not want to die in spite of being at the terminal 
stage of their illness (75%).  In fact, when asked if the terminally 
ill would find dying easier if they thought they had a fulfilled life, a 
strong majority indicated that it would not make dying easier, that 
death comes too soon; and the majority disagreed that death was 
a blessing.  Many expressed the hope that they would have more 
time to educate their children and acquire more material wealth for 
their children.  Most of them lamented their inability to play their 
parental roles, which led to feelings of sadness.

The majority indicated that death was not seen as tragic for 
the dead, but rather for the survivors. These results suggested 
that although they are terminally ill and death is eminent, they 
believe that death should take some time before it comes instead 
of happening suddenly.  As a result, the majority of terminally ill 

experiences of a person can influence one's attitude toward death 
and dying, positively or negatively. Ipsos Mori (2010) observed 
that Asian Muslims did not think that their relatives would be 
reluctant to discuss death and dying, but there was a feeling that it 
needed to be relevant at the time, such as  when someone was older 
or ill. The younger participants felt that discussing death and dying 
was not relevant to them but that they would be happy to discuss 
it with other relatives who were older.  Younger people also said 
that they did not want to discuss death and dying with family 
members who they perceived as being closer to death because 
they felt the subject would be uncomfortable. They further stated 
that overall culture was seen to have a strong influence on whether 
or not people discussed death and dying. All felt that death had 
become something that was not discussed and that this contributed 
to death becoming a topic that  was hidden. This indicated a need 
to encourage a more open dialogue, generally across society to 
increase people's familiarity with the issues involved, which may 
break down some fear of the "unknown". The purpose of this study, 
therefore, was to examine the attitudes of the terminally ill toward 
death and dying in Nigeria.  

Methods
Participants

Participants in this study were 60 terminally-ill patients.  The 
study focused on the terminal diseases of cancer, acquired immune-
deficiency syndrome (AIDS), renal failure, and liver disease. The 
terminally-ill patients were warded at Lagos University Teaching 
Hospital (LUTH); University College Hospital, Ibadan (UCH); 
University of Benin Teaching Hospital (UBTH); and Igbinedion 
Hospital and Medical Research Center, Okada.  The sampling 
technique used was the purposive sampling technique (sample of 
convenience). All admitted terminally-ill patients at the time of 
this study were used. 

Instruments
The research instrument for this study consisted of a structured 

interview schedule. Structured interviews, if properly constructed, 
have been found to be adequate for studies similar to the present 
study, and allow for deliberate and careful operationalization 
(Babbie, 1975). The researcher, following an extensive review of 
related literature on beliefs and attitudes of terminally ill patients 
toward death and dying, formulated a 24-item interview protocol. 
The questions determined demographic information (e.g., age, sex, 
marital status, ethnic group, religion, social-economic status, level 
of education, and cultural background; (Section A) and attitudes 
and beliefs of the terminally ill patients toward death and dying 
(Section B). A reliability coefficient of .91 was obtained using the 
split-half test method. Interviews were recorded with a cassette 
recorder. The respondents were interviewed in the hospital wards 
in which they were admitted.  

Data Analysis
Responses from the interviews formed the basis for coding. 

Results of the findings collected from the structured interviews 
were grouped under the variables being investigated. The data 
were computed and analyzed with the use of a statistical package 
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patients noted a change in their personality since they became ill.  
In addition, the majority indicated that there had been changes in 
attitude of family/friends toward them. 

Finally, when asked about their family life, the majority of 
respondents did not agree that their lifestyle was a contributory 
factor to their terminal illness.  Of those who indicated that their 
lifestyle contributed to their illness (31.7%), a common example 
was smokers who developed lung cancer.

Beliefs
Many participants indicated that their faith in God was 

strengthened by their illness because they believed with stronger 
faith, that a miracle could occur and change their health status. 
Meanwhile, a minority indicated that their faith was strong and 
so they accepted their health status better than when their illness 
started.  The majority of respondents indicated that they believe in 
a life after death, which provided some hope in the face of their 
hopeless health condition and made death and dying less painful.  
However, the majority did not believe in reincarnation, suggesting 
that they believed that once they died, there was no return.  Those 
that indicated a belief in reincarnation (28.3%) also indicated that 
their belief would help them die with less pain.  

Most believed that death was like a long sleep, however, several 
indicated that they could not assess death.  This belief was fostered 
by the observation that when another terminally ill patient died 
by their side, they said that it looked as if they were sleeping; 
they did not struggle and the only change noticed was that they 
were placed under an oxygen mask.  As a result, a fear developed 
whenever they saw another patient wearing an oxygen mask as 
they concluded that death was imminent.  Otherwise, the majority 
of respondents indicated that they rarely thought of death and 
dying; and when they did, it was most common to do so when 
they were experiencing severe pain. Pain preoccupied the minds 
of the participants, so in addition to thinking about death, they also 
thought of the pain, and how the pain could be stopped.

Attitudes toward Medical Care
The majority indicated that they were confused with regard to 

their health status, which may suggest why 21.7 % of participants 
did not respond to this item. The majority of terminally ill patients 
indicated that their physicians had discussed their ailments with 
them.  However, among those who had not discussed their ailment 
with their physician, many indicated that their physician did not 
even tell them the type of sickness they had. A strong majority 
indicated their perception that the medical staff felt that no life 
should be lost, which suggests that the terminally ill have the 
perception that most medical staff do not want the terminally ill 
to die and always try to keep them alive for as long as possible. 
Rooda, et al (1999) found that nurses with a greater fear of death 
exhibited fewer positive attitudes toward caring for dying patients 
and nurses who viewed death as a passageway to a happy afterlife 
demonstrated a more positive attitude in their care. Dunn, Otten 
and Stephen (2005), opined that nurses with greater exposure to 
dying patients reported more positive attitudes and no significant 
correlation between nurse's attitudes toward death and caring for 
dying patients. These findings are similar to this study's patients' 
perception that life of the terminally ill should be prolonged for as 

long as possible. 

The Relationships between Attitudes and Demographic 
Variables

Chi-square analysis was used to identify relationships between 
attitudes of terminally ill patients and demographic variables 
of ethnic group (Igbo, Yoruba, or Benin), age, sex, religion 
(Traditional, Christian, or Islamic), education level (primary 
or secondary), marital status, and socio-economic status (low, 
middle, or high) (Table 1).  The results indicated that terminally ill 
patients' attitudes toward dying were significantly related only to 
educational level.

The Chi-square analysis of attitude and educational level 
indicated that the observed frequency was more than the expected 
frequency of terminally ill patients whose attitude was negative 
toward death and dying and had a maximum of a primary education. 
On the other hand, observed frequency was more than the expected 
frequency of patients whose attitude was positive and had at least a 
secondary education (see Table 2).  It is important to note that the 
majority of all terminally ill patients had a negative attitude toward 
death and dying.ÄHowever, it was concluded that that the attitude 
toward death and dying of the terminally ill patients with a primary 
education was significantly more negative than those patients with 
a secondary education.  

Conclusions
The majority of respondents felt sad, had negative feelings upon 

diagnosis, were not adequately prepared for death, had not attained 
all that they wanted in life, and did not want to die in spite of their 
terminal stage of their illness.  In fact, the majority of respondents 
indicated it would not make dying easier if they thought they had a 
fulfilled life as death will come too soon.  The majority disagreed 
that death was a blessing.  Finally, the majority of terminally ill 
patients noted a change in their personality since they became ill 

Attitudes of Terminally Ill Patients

Demographic Characteristics χ2 df p
Ethnic group 1.76 2 0.415
Age 0.791 1 0.374
Sex 0.324 1 0.569
Religion  2.247 2 0.325
Education level 5.064* 1 0.024*
Marital Status  0.372 1 0.542
Socio-economic status  1.186 1 0.276
*p < 0.5.

 Table 1. Chi-square Analysis of the Relationships between
                  Demographic Characteristics of Respondents and 
                  Overall Attitude of Death and Dying

Attitudes Frequencies (n) Primary School Secondary School
Negative
 Observed 13 12
 Expected 9.5 15.5
χ2 (1, N = 60) = 5.064, p = .024.

 Table 2. Percentage Distribution of Respondents and 
                  Chi-square on Attitude of the Terminally Ill 
                  Patients toward Death and Dying
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and changes in attitude of family/friends toward them.
The findings of this study led to the following conclusions.  

First, the attitude of the terminally ill patients is significantly 
negative toward death and dying.  And secondly, there was a 
significant difference in the attitudes of the terminally ill patients 
based on educational level, where those with a maximum of a 
primary education had a more negative attitude than those with a 
secondary education. It appears that education on end of life care in 
schools was necessary to lessen the taboo around death and dying 
and normalizing it as a subject to discuss. This will eventually be 
transferred to homes and society.  No other differences between 
demographic variables of ethnic group, age, sex, religion, marital 
status, or socio-economic status were found.  
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Appendix

Attitudes of the Terminally Ill toward Death and Dying (N = 60)  
Items and Response Choices Value Frequency %
(1) Feeling on knowing that illness is terminal
 Sad but alright 1 53 88.3
 Ready for anything 2 1 1.7
 Miracle will occur 3 5 8.3
(2) Prepared for death
 Very well 1 8 13.3
 Not adequate 2 45 75.0
 Still preparing 3 3 5.0
 No need to prepare 4 3 5.0
(3) Attainment of what they wanted in life
 Yes  1 10 16.7
 No 2 49 81.6

(4) Want to die considering the state of their illness
 Yes 1 14 23.3
 No 2 45 75.0
(5) Lifestyle contributing to illness
 Strong agreed 1 19 31.7
 Agreed 2 3 5.0
 Disagreed 4 4 6.7
 Strongly disagreed 5 32 53.3
(6) Belief in life after death
 Yes 1 43 71.7
 No 2 14 23.3
(7) Belief in reincarnation
 Yes 1 17 28.3
 No 2 42 70.0
(8) Thought death is like a long sleep
 Yes 1 30 50
 No 2 10 16.7
 Don't know 3 15 25
 Selected more than an option 4 1 1.7
(9) Frequency of thoughts of death and dying
 Everyday 1 6 10.0
 Always 2 16 26.7
 Every time 3 9 15.0
 Rarely 4 27 45.0
(10) When does the thought of death and dying come
 Severe pains 1 23 38.3
 Daily pains 2 10 16.7
 Seeing relatives/friends 3 4 6. 7
(11) Death tragic only for the survivors
 Yes 1 31 56.7
 No 2 23 38.3
(12) Death comes too soon
 Yes 1 32 53.3
 No 2 25 41.7
(13) Death is a blessing
 Strongly agreed 1 20 33.3
 Agreed 2 1 1.7
 Disagreed 4 4 6.7
 Strongly disagreed 5 33 55.0
(14) Attitude of the medical staff toward the patient
 Lose no lives 1 55 91.7
 Little attention 2 4 6.6
(15) Attitude of the terminally ill to prolongation of life
 Positively 1 42 70.0
 Negatively 2 17 28.3
(16) The mental health status of the terminally ill
 Confused 1 24 40.0
 Suicide 2 3 5.0
 Sorry for relatives 3 6 10.0
 Cry continuously 4 14 23.3
(17) Faith 
 Strengthened 1 40 66.7
 Weakened 2 7 11.7
 No Change 3 13 21.7
(18) Had stronger faith and accepted their condition
 Yes 1 30 50.0
 No 2 26 43.3
(19) Negative feelings on diagnosis of illness
 Yes 1 40 66.7
 No 2 20 33.3
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(20) Awareness of spouse of terminal nature of illness
 Strongly agreed 1 15 25.0
 Agreed 2 5 8.3
 Disagreed 3 7 11.7
 Strongly disagreed  4 19 31.7
(21) Fulfilled life making dying easier
 Yes 1 17 28.3
 No 2 42 70.0
(22) Discussion of health condition with physicians
 Yes 1 40 66.7
 No 2 20 33.3
(23) Change in personality
 Yes 1 45 75.0
 No 2 15 25.0
(24) The change of attitude of family/friends
 Yes 1 37 61.7
 No 2 20 33.3
NOTE:  The sum of many questions did not add up to 100% because not 
all questions were answered by all the participants.     ■
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Abstract 

Bioelectrical impedance analysis (BIA) is a widely used 
method for estimating body composition, yet issues concerning its 
validity persist in the literature. The purpose of this study was to 
validate percentage of body fat (BF) values estimated from BIA 
and skinfold (SF) with those obtained from hydrodensitometry 
(HD). Percent BF values measured via hand-to-hand BIA (BIA-
H), foot-to-foot BIA (BIA-F), sum of three skinfolds (SF-3), and 
sum of seven skinfolds (SF-7) were compared to HD in 64 young 
caucasian adults (33 males, 31 females, mean age ± SD = 21.2 
± 3.4 years) in the same morning. Correlations with HD ranged 
from r = .71 - .73 except for (BIA-F), which was r = .63. BIA-
F significantly overpredicted body fatness (%BF) (t = 3.8, p < 
.001) in comparison with HD. BIA-H, SF-3, and SF-7 were not 
significantly different (SE = 0.78 - .83) from HD. Caution should 
be exercised when using BIA-F based on existing manufacturer’s 
equations with young adults. These data suggest that BIA-H can 
produce acceptable body fat measures for young adults but is not 
superior to SF-3 estimates. 

Key words: Body fatness, validity 

Introduction
Accurate, noninvasive and easy to use field methods for 

assessing body composition are needed in clinical, community, 
and research settings to properly identify a client’s health risk 
of excessively high or low body fatness. One of these methods, 
bioelectrical impedance analysis (BIA), is a growing technique that 
ranks similar to skinfold measurement in its accuracy, precision 
and objectivity (Houtkooper, Lohman, Going, & Howell,1996). 

BIA is based on the principle of resistance to the flow of 
electrical current due to differences in water content of fat and 
lean tissue (Wagner & Heyward, 1999). Lean tissue contains large 
amounts of water and electrolytes and is a good conductor of 
electrical current. Fat tissue, on the other hand, is anhydrous and a 
poor conductor; therefore, the larger the fat tissue, the higher the 
resistance to electrical current and the higher the adiposity. 

BIA has proven to be a popular method of body composition 
assessment because it is quick, inexpensive, and does not intrude 
upon the client’s privacy. In many clinical and community settings, 
it has replaced skinfold measurement as the field method of choice. 
This may be in part due to the fact that accurate measurement of 
skinfolds is dependent on the technique, skill, and experience of 
the tester (Roche, 1996), whereas BIA may be administered by 
examiners with little or no experience. In addition, Wagner and 
Heyward (1999) note that “because it is difficult to obtain accurate 
SKF measurements on older adults and obese individuals due to 
loose connective tissue and large fatfolds, BIA is the preferred field 

method of estimating percent body fat (BF) in these populations,” 
(p. 144). 

Validation studies have been undertaken on a number of cohorts 
and have focused primarily on a comparison of BIA with criterion 
methods. The research is extensive and has produced equivocal 
findings. For example, a review of 18 BIA studies on athletes and 
body builders found significant differences between BIA and HD 
in 13 of them (Clark, et al., 1993; Clark, Kuta, & Sullivan, 1994; 
Clark, Bartok, Sullivan, & Schoeller, 2005; Colville, Heyward, 
& Sandoval, 1989; Cordain, Richau, & Johnson, 1995; Diboll 
& Moffit, 2003; Dixon, Deitrick, Pierce, Cutrufello, & Drapeau, 
2005; Dixon, Deitrick, Cutrufello, Drapeau, & Lovallo, 2006; 
Hortobagyi, et al., 1992; Kilduff, Lewis, Kingsley, Owen, & 
Dietzig, 2007; Kirkendall, Grogan, & Bowers, 1991; Moon, Tobkin, 
Smith, et al., 2008a; Moon, Tobkin, Costa, et al., 2008b; Oppliger, 
Nielsen, & Vance, 1991; Oppliger, Nielsen, Shetler, Crowley, & 
Albright,1992; Utter, et al., 2005; Utter & Lambeth, 2010; Volpe, 
Melanson & Kline, 2010). Similarly, in 15 body composition studies 
on women, only 4 showed a high level of agreement between BIA 
and criterion methods (Andreoli, Melchiorri, & De Lorenzo, 2002; 
Brandon & Bond, 1999; Civar, Aktop, Tercan, Ozdol, & Ozer, 
2006; Demura, Sato, & Kitabayashi, 2004; Eaton, Israel, O’Brien, 
Hortobagyi, & McCammon, 1993; Erselcan, Candan, Saruhan, 
& Ayca, 2000; Evans, Arngrimsson, & Cureton, 2001; Heyward, 
et al., 1992; Iswara, Lukito, & Schultink, 2007; Jakicic, Wing, & 
Lang, 1998; Lupoli, et al., 2004; Miyatake, Takenami, Kawasaki, 
& Fujii, 2005; Segal, Gutin, Presta, Wang, & Van Itallie, 1985; 
Stolarczyk, Heyward, Hicks, & Baumgartner, 1994; Stolarczyk, 
Heyward, Goodman, Grant, Kessler, et al., 1995). On the other 
hand, among active, young nonathletes, who were the focus of the 
present study, prior research found significant differences between 
BIA and reference methods in only one of four studies (Civar, Ozer, 
Aktop, Tercan, & Ayceman, 2003; Civar et al., 2006; Kaminsky 
& Whaley, 1993; Swartz, Swartz, Evans, King, & Thompson, 
2002). In almost all of these studies the authors suggested further 
validation of BIA. 

More recently, two second-generation BIA devices have 
replaced the traditional tetrapolar BIA in the marketplace - a 
foot-to-foot machine (BIA-F) resembling a bathroom scale, and 
a hand-to-hand machine (BIA-H). The Tanita TBF-315 Body Fat 
Monitor is a common BIA-F instrument in the marketplace. With 
the BIA-F, the individual stands barefoot on the footpads while a 
low-level electrical current is introduced into the body at a fixed 
frequency. The Omron Body Logic Fat Loss Monitor is a popular 
BIA-H instrument in which the individual stands erect with the 
arms extended shoulder-height and in front of the body. Each hand 
grasps one side of the handle on the device while the electrical 
current is introduced. 

Previously, BIA-F and BIA-H have been compared to 
traditional tetrapolar BIA (Ritchie, Miller, & Smiciklas-Wright, 
2005) and to reference methods but rarely to each other. Recently, 
Williams, Barnes, & Pujol (2010) compared two different BIA-
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F models, the Tanita BF-350, Tanita BF-522, with three BIA-H 
instruments, the Omron HBF-500, Omron HBF-300 and Omron 
HBF-306 and found only the Omron HBF-500 to have a high level 
of agreement with DEXA. Considering the inherent possibilities 
of measurement inaccuracy using BIA, it is important for fitness 
specialists and other strength and conditioning professionals who 
utilize BIA instruments to understand the relative validities of these 
devices. Therefore, the purpose of this study was to compare BF 
measurements provided by foot-to-foot and hand-to-hand BIA to a 
criterion method (HD) and Jackson-Pollock skinfold measures. 

Method 
Participants and Procedures 

Students from a midsize comprehensive university in the 
Southeastern United States were recruited from majors’ classes, a 
campus recreation center, and by word of mouth. Individuals with 
physical limitations, those taking diuretics, or athletes involved 
in daily practices were excluded from study participation due to 
known BIA measurement standards (NIH, 1994). After providing 
consent, participants included 64 young, healthy Caucasian adults 
(33 males, 31 females (21 ± 3 years of age). The Institutional 
Review Board of the university granted approval for the study. The 
order of measurement was randomly assigned to participants as 
they entered the laboratory. 

Body fatness via foot-to-foot BIA (BIA-F) was measured using 
the Tanita Body Fat Monitor, Model TBF-315 (Tanita Corporation 
of America, Inc., Arlington Heights, IL) to the nearest 0.1%. 
Subjects stood erect with bare feet on the device’s footpads. Body 
fatness via hand-to-hand BIA (BIA-H) was measured using the 
Omron Body Logic Fat Loss Monitor (Omron Healthcare, Inc., 
Bannockburn, IL). Subjects stood erect with arms forward at 
shoulder height. The investigator asked the subject about the amount 
of physical activity performed weekly and selected either the adult 
or athlete mode depending on the response. Since BIA estimates 
have previously established reliability within the same activity 
mode setting (Cordain, Whicker & Johnson, 1988; Erceg, et al., 
2010; Houtkooper et al., 1996; NIH, 1994), only singles measures 
for BIA-H and BIA-F were needed and therefore obtained. 

Because BIA estimates are affected by changes in water content, 
hydration levels and blood circulation are known to have an effect. 
In accordance with manufacturer’s specifications, participants 
were tested in early morning before water, food, caffeine, or 
alcohol intake, exercise or showering. Subjects verbally verified 
adherence to these instructions before testing. Temperature (21-
22°C) and relative humidity (~740 mmHg) of the laboratory were 
maintained at a comfortable level throughout testing. 

Skinfold measurements were taken with Harpenden skinfold 
calipers at carefully marked sites on the anterior thigh, anterior 
iliac crest, subscapular, chest, midaxilla, abdomen, and triceps by 
two experienced skinfold testers. Intertester reliability (r = .97) was 
established using a separate random sample of 10 college students 
from a class in exercise science. Harpenden skinfold calipers are 
widely accepted as the “Gold Standard” instrument for skinfold 
measurement (Whitehead, 1990). The calipers were calibrated for 
tension and with a substance of known width prior to testing. Sites 
were carefully marked and a minimum of two trials at rotating 
sites were taken. If the two measures at a site differed by more 

than 3 mm, a third measure was taken. The mean of the two closest 
measures was recorded and used in the calculation of BF. 

Using anterior thigh, anterior iliac crest, and triceps measures 
(women) and anterior thigh, chest, and abdomen measures (men), 
body densities were determined (Jackson & Pollock, 1978; Jackson, 
Pollock & Ward,1980) and the Siri (1956) formula generated 
BF estimates from the sum of three skinfolds (SF-3). All seven 
measures were summed to compute the sum of seven skinfolds 
(SF-7), which then produced BF estimates. 

Whole-body density was determined by underwater weighing 
in a fasted state. After determining body mass in air to the nearest 
0.1 kg on a Detecto scale, residual volume was measured using 
spirometry. Following this, participants entered the underwater 
weighing tank and were seated in a chair suspended from a 9-
kg Chatillion autopsy scale. A minimum of seven measurements 
were taken to obtain three weights within 100 g (Bonge & 
Donnelly, 1989). The mean of the three highest trials was used 
as the underwater weight. Body density values were converted to 
BF using the Siri equation (1956). The reader is referred to the 
classic work of Behnke and Wilmore (1974) and the later article by 
Wagner and Heyward (1999) for more thorough reviews of these 
techniques. 

Analysis of Data 
Pearson product-moment correlations were calculated between 

HD and each of the field methods. Paired t-tests were used to 
compare the mean BF of the methods. Significance was set at 
p < .01 to reflect the increased chance of error associated with 
multiple t-test comparisons. All analyses were performed using 
SPSS version 17.0. 

Results
Mean (±SD) BF for all methods of body composition analysis 

are presented in Table 1. Only BIA-F was found to be significantly 
different from HD (p < .01) in its estimate of BF. 

Bioelectrical Impedance

Method  Females (n=31) Males (n=33) Both (n=64) 
BIA-F  M  25.8  19.1  22.4* 
 SD  6.9  7.6  8.0 
BIA-H  M  20.6  16.1  18.3 
 SD  5.5  6.5  6.4 
SF-3  M  21.6  15.5  18.5 
 SD  5.6  6.3  6.7 
SF-7  M  21.9  15.3  18.5 
 SD  5.4  6.2  6.7 
HD  M  21.0  17.8  19.3 
 SD  5.3  6.8  6.3 
BIA-F = Tanita TBF-515 Body Fat Monitor/Scale (Foot-to-Foot) 
BIA-H = Omron Body Logic Fat Loss Monitor (Hand-to-Hand) 
SF-3 = Sum of Three Skinfolds 
SF-7 = Sum of Seven Skinfolds 
HD = Hydrodensitometry 
* Significantly different from HD, p < .01 

 Table 1. Descriptive Statistics for Body Composition 
                  Methods (%BF)
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Significant intermethod agreement (Table 2) was demonstrated 
between each of the methods and HW (p < .01). Correlations 
between the two bioelectrical impedance measures, BIA-F and 
BIA-H, with HD were r = 0.63 and r = 0.73 respectively. 

The correlation between BIA-F and its sister method, BIA-H, 
was r = 0.61. BIA-F significantly overpredicted BF (t = 3.8, p < 
.001) in comparison with HD (Table 3). The skinfold measures 
consistently underpredicted BF in comparison with HD. The small 
differences (1.0 – 1.2%) in BF with BIA-H, SF-3, and SF-7 were 
not significantly different from HD. 

Discussion 
The results of this study on the validity of the BIA-F and BIA-

H methods demonstrated generally high intermethod agreement 
among BIA, skinfolds and HD. The only significantly different 
estimate of BF from HD was found with the BIA-F method (mean 
difference – 3.1%). 

A review of more than 70 previous BIA studies with different 
cohorts found considerable variability in intermethod agreement. 
Among non-obese, adult non-athletes, some evidence supports the 
validity of BIA with this population (Biaggi et al., 1999; Eaton 
et al., 1993; Erceg et al., 2010; Erselcan et al., 2000; Evans et al, 
2001; Heyward et al., 1992; Kaminsky & Whaley, 1993; Kremer 
et al., 1998; Kyle et al., 2004; Levenhagan et al., 1999; Maughan, 
1993; Moon et al., 2008a; Ross et al., 1989; Swartz et al., 2002; 
Unick, Utter, Schumm, & McInnis, 2006). 

In some studies, BF differences between BIA and reference 
methods were significant. BIA overestimated BF by more than 
3% and 4% in men and women when BF was higher than 15% 
and 25% respectively (Sun et al., 2005). In a study on young, 
healthy women, Andreoli et al., found a significant difference in 
BF between a Tanita bipedal BIA and DEXA (2002). Paijmans, 
Wilmore and Wilmore compared BIA and SF with HD in 

individuals who underwent rapid weight loss and found significant 
differences between methods (1992). 

In another study, Williams et al., found differences between 
DEXA and five different BIA instruments, including both BIA-H 
and BIA-F models, in a study on young adult nonathletes (2010). No 
explanation was offered by the authors to explain this discrepancy. 
However, earlier work suggests that the different equations used for 
athletes and non-athletes may have created some bias (Fogelhom 
& van Marken Lichtenbelt, 1997). Alternately, variations in fluid 
distribution may have manifested these differences. This study 
is interesting because fitness practitioners who measure their 
clients’ BF may be likely to pick up the most readily available 
BIA instrument, believing it to be accurate, and this may not be 
the case. 

Kyle, et al., (2004) have suggested that BIA works well in 
healthy subjects with stable water and electrolytes balance with a 
BIA equation appropriate to age, sex and race. On the other hand, 
Dehghan and Merchant (2008) have cautioned against the use 
of BIA for large epidemiological populations where race, ethnic 
group, and conditions vary. Based on this and earlier research, 
BIA-H would appear to be a reasonably valid method of body 
composition analysis for use with adult non-obese Caucasians, 
whereas BIA-F is a less acceptable alternative method with this 
population. 

Future research should assess the validity of bioelectrical 
impedance analysis among more culturally diverse samples, with 
older adults and obese individuals. 
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Abstract 
The purpose of this study was to examine cardiac function 

following a 100-mile ride in high ambient temperatures by healthy, 
competitive cyclists. Methods: Subjects were six (n=6) competitive 
cyclists racing in a 100-mile road race. Measures (pre/post) 
included: body mass (kg); E:A ratio (ventricular compliance); stroke 
volume (ml); ejection fraction (%) through echocardiography; age 
(y); training status (hrs*week-1); years of racing experience (YE); 
race finish time (hrs); height (cm); mean race heart rate (b*min-1), 
and post race blood troponin I (cTnI) to assess myocyte damage. 
Results: subject means (±SE) were the following: age, 24.2 (1.2) y; 
height, 181.1 (5.5) cm; training status, 18 (2.4) hrs*week-1; racing 
experience, 5.8 (4.6) y; race heart rate,159.3 (3.9) b*min-1; pre/
post E:A ratio, 2.04(.41)/ 1.27(.39); pre/post stroke volume, 98.6 
(21.6)/ 72.6(11.8) ml*min-1; cTnI, 0.13 (.15); ejection fraction 
pre/post, 67.3 (3.8)/ 65.1(2.2)%; finish time 4.05 (0.54) hrs. 
Significant (p< 0.05) differences were determined pre/post for E:A 
ratio, stroke volume, and pre/post body mass, 76.4 (5.9)/ 72.4 (1.8) 
kg. cTnI was elevated above established levels of 0.03 ng*ml-1 for 
cellular disruption. Conclusion: The differences in E:A ratio (i.e., 
ventricular compliance), stroke volume and elevated cTnI indicate 
reduced cardiac function indicative of cardiac fatigue. 

Key Words: echocardiography, cardiac damage. 

Introduction
Exercise induced cardiac dysfunction is generally associated 

with cardiovascular disease. However, a transient reduction in 
systolic and diastolic performance after prolonged exercise has 
been successfully demonstrated by many researchers (Bonetti et al., 
1996; Douglas, O’Toole, Hiller, Hackney & Reichek, 1987; Konig 
et al., 2003; Middleton et al., 2007; Niemela, Palatsi, Ikaheimo, 
Takkunen & Vuori, 1984; Rafai, Douglas, O’Toole, Rimm & 
Ginsberg, 1999; Rowe, 1993; Seals et al., 1988; Shave et al., 2004; 
Tulloh, et al., 2006; Vanoverschelde et al.,1991). This can be 
identified by various signs, such as decreased cardiac contractility, 
altered diastolic function and septal wall motion abnormalities. 
Additionally, transitory elevation of cardiac markers, indicative 
of cardiac damage are shown following prolonged duration of 
exercise (Koller, 2003; Middleton et al.; Neumayr, et al., 2001). 

 It is well recognized that chronic cardiac endurance 
training induces a number of morphological and cardiovascular 
adaptations such as decreased resting heart rate, left ventricular 
hypertrophy, and increased stroke volume (Middleton, Shave, 
George, Whyte, Hart, & Atkinson, 2006). As cardiac output is a 
product of heart rate and stroke volume, increased requirement 
of oxygen during prolonged exercise demands increased cardiac 
activity (Braunwald et al., 2001; Sagiv, Ben-Sira, Goldhammer & 
Soudry, 2000). This increase in cardiac workload for a prolonged 

duration may result in a transient impairment in cardiac function 
(Middleton et al.). In the absence of any underlying cardiovascular 
diseases, this impairment may be attributed to a condition referred 
to as exercise induced cardiac fatigue (EICF) (Middleton et al.; 
Starnes, Wilson & Erecinska, 1985; Whyte et al., 2000). Yet, some 
research indicates a lack of evidence toward a decrease in cardiac 
performance after prolonged exercise (Goodman, McLaughlin & 
Liu, 2001). This may be attributed to variations in the methods 
employed, specifically the exercise duration and the training status 
of participants (Middleton et al.). 

 The study of exercise induced cardiac fatigue has mainly 
focused on trained athletes participating in prolonged endurance 
events such as triathlons, marathon running and cycling. These 
studies have been limited by various confounding factors such as 
duration, intensity, and environmental conditions. Individuals not 
competitively engaged in an endurance exercise program appear 
to have a much lower threshold and less tolerance for prolonged 
endurance exercise. Thus, these non-competitive individuals may 
experience cardiac fatigue after a shorter amount of time and lower 
intensities of exercise than competitive endurance athletes (Seals 
et al., 1988; Vanoverschelde et al., 1991). Although there is no 
unanimity to the cause of exercise induced cardiac fatigue, many 
hypotheses have been used to explain the cardiac dysfunction 
experienced in the absence of cardiovascular disease. These include 
fatty acid accumulation, prolonged tachycardia, and catecholamine 
elevations (Rifai et al., 1999). Decreased systolic function of the 
heart has been attributed to a depressed inotropic state (Douglas et 
al., 1987; Douglas, O’Toole & Woolard, 1990; Mole & Coulson, 
1995; Niemela, Palatsi, Ikaheimo, Airaksinen & Takkunen, 1987; 
Niemela et al., 1984; Seals et al., 1988; Vanoverschelde et al., 1991) 
while diastolic dysfunction has been attributed to altered volume 
loading (Douglas et al.; Niemela et al.). Septal wall abnormalities 
suggestive of ischemia have also been identified (Douglas et al.). 
Following the completion of prolonged strenuous exercise, athletes 
often exhibit left ventricular dysfunction (Middleton et al., 2006). 
Additionally, elevated levels of cardiac enzymes indicative of 
myocyte damage, such as creatinine kinase MB (CK-MB), cardiac 
troponin-T (cTnT), and cardiac troponin- I (cTnI) may be noted 
following endurance events. Cardiac troponin-T and cTnI are not 
normally detected in the serum of healthy subjects at rest and are 
therefore highly sensitive and specific indicators of injury to the 
heart (Bonetti et al., 1996; Rifai et al., 1999; Shave et al., 2002). 
Currently, cTnI is the most sensitive and specific marker for the 
myocardial necrosis detection even in the presence of damage to 
skeletal muscles (Denvir et al., 1999; Koller, 2003; Neumayr et 
al., 2001). 

Lastly, cardiac fatigue in the absence of myocardial necrosis 
has been previously described as myocardial stunning (Whyte 
et al., 2000). This may be the result of transient ischemia during 
exercise and associated with the accumulation of oxygen free 
radicals (Whyte et al.). Therefore, it is the purpose of this study to 
examine cardiac fatigue following a 100 mile ride in a high ambient 
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temperature environment by healthy, competitive cyclists. It is 
hypothesized that following an extended period of work associated 
with endurance performance (i.e., competitive cycling), markers 
for cardiac fatigue will be noted through echocardiography and 
elevated blood cTnI levels. Utilizing an environment of work 
(i.e., 100 m bike ride) coupled with high ambient temperature 
conditions (98.6° F) the researchers purposely chose this venue for 
eliciting possible EICF. The examination of the aforementioned 
blood markers and echocardiography in the current study provides 
a multifaceted approach to confirmation of cardiac fatigue. From 
these findings, future research may focus on recovery markers 
resulting from the associated cardiac fatigue. Recognition or 
confirmation of cardiac fatigue recovery in competitive endurance 
athletes provide evidence of specific stress markers associated 
with specific adaptation responses. 

Methods 
The Hotter-N-HellTM Hundred is one of the oldest and largest 

one day cycling events in the United States. It is held each year 
in August when temperatures often exceed 100°F during later 
portions of the race. Six (6) subjects participating in this bicycle 
ride were selected for this study. Prior to testing, all subjects were 
administered a medical health questionnaire, a PAR-Q Fitness 
Readiness questionnaire and signed a Midwestern State University 
Institutional Review Board approved informed consent. Pre-race 
measurements were taken 36 hours (h) before the race. Post-race 
measurements were taken immediately following each individual’s 
finish of the race. 

Pre Race Measurements 
Subjects descriptive characteristics included mean (+SE) for 

the following; age (y), gender (M/F), height (m), body mass (kg), 
body mass Index (BMI), training status (hrs*week-1), and years of 
experience (YE). Body mass was measured on a Health o meterTM 
beam scale (Jarden Corporation, Providence, RI) with subjects 
in bare feet and shorts. A two dimensional echocardiographic 
assessment was completed by a single, experienced sonographer, 
in accordance with the guidelines established by the American 
Society of Echocardiography. Assessment was completed by using 
a Hewlett-Packard Philips Sonos 5500TM (Palo Alto, CA). Subjects 
were instructed to lie in the left lateral decubitus position. Stroke 
volume (L*min-1), ejection fraction (%) along with peak early filling 
(E waves/cm) and peak late filling (A wave/cm) velocities were 
measured. Additionally, the ratio of early to late diastolic filling 
(E:A) was calculated in order to establish diastolic function of the 
heart (Schiller, Shah, Crawford, Demaria, Devereux, Feigenbaum, 
Gutgussel, Reichek, Sahn, Schittger, Silverman & Tajik, 1989). 
Three to five measures were obtained with three consecutive and 
consistent measures averaged. This was done to maintain tester 
reliability within each measure. 

Post Race Measures 
Following the race, each subject immediately came to the 

established medical tent where post race measures were conducted. 
Initially, subject hydration status was checked for any evidence of 
dehydration through urine sample color followed by body mass (kg) 
and mean heart rate (b*min.-1). Hydration was measured to ensure 

blood volume was not a factor associated with altered cTNI levels. 
Once they were stabilized (i.e, recovered) in the supine position, 
the blood measurements and echocardiography were taken. These 
measures were approximately 15 min post race with the blood 
stored in a cooler with dry ice for later analysis. Cardiac troponin 
I levels (cTnI) were determined by immunochemiluminescence 
(ECL) technology employed within the Beckman Coulter DXI 
AnalyzerTM (Brea, CA). The established cut off value for myocardial 
injury for cTnI is 0.5 ng*ml-1 and detection limit (i.e., elevation 
detection) was 0.03 ng*ml-1 (Collinson, Boa & Gaze, 2001). 

Statistics 
Mean (SE) was determined for descriptive data. To determine 

pre/post race statistical differences, a dependent samples t-Test was 
performed. Cardiac troponin I levels were analyzed for clinical 
significance established at 0.03 ng*ml-1 utilizing a □square test 
for single sample. Correlation analyses were performed using a 
Pearson Product R Correlation Coefficient to determine possible 
bivariate associations between variables. Alpha (p) value for 
statistical significance was set a priori at p ≤ 0.05. All statistics 
were performed using Statistica-7TM (Tulsa, OK). 

Results 
The subjects were six (6) college aged male cyclists participating 

in the Hotter-N-HellTM 100 mile bicycle ride with the following 
descriptive measures (mean ± SE) in Table 1. 

Out of six, four completed the 100 miles in 4.40±0.04 hrs, 
while two finished 80 miles after being dropped by the leaders 
of the race. The two that rode 80 m were not excluded because 
the endurance time on the bike exceeded four (4) hours and the 
ambient temperature during the ride reached 98.6° F. Body mass 
pre race 76.4±5.94 kg was significantly (p= 0.02, t=3.55) reduced 
post race 70.7±3.18 kg (See Figure 1). Mean (SE) heart rate was 
159.3 ± 1.59 b*min-1. Correlation analysis revealed no significant 
associations between measured variables. 

Measure  Mean  SE 
Age (y)  24.2  0.47 
TS (hrs*wk-1)  18  1.00 
YE (y)  5.83  1.87 
Height (cm)  181  2.00 
Pre Body Mass (kg)  76.4  2.43 
Post Body Mass (kg)  70.75*  1.25 
Race HR (b*min-1)  159.3  1.59 
Note: TS - Training Status; YE-years of cycling experience;

HR-heart rate; *Statistically significant at p=0.02 

 Table 1. Subject Mean (SE) Descriptive Measures
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Figure 1
Mean (SE) Pre-Post Race Measures of Body Mass.

*Statistically significant at p=0.02

Echocardiographic Data 
Early (E) and late (A) diastolic filling were not significantly 

reduced (p= 0.06). However, the resultant early to late diastolic 
filling ratio (E:A) between pre and post race were significantly 
different (p= 0.002, t=5.75). Graphic comparisons of E:A ratio pre 
and post race can be seen in Figure 2. 

Figure 2
Mean (SE) Pre-Post Race Measures in Diastolic function (E:A 
ratio)

*Statistically significant p=0.002

Stroke volume (L*min-1) was significantly reduced (p= 0.02, 
t=3.21) post race in all subjects (Figure 3). 

Figure 3
Mean (SE) Pre-Post Race Measures in Stroke Volume.

*Statistically significant p=0.02

While ejection fraction was reduced, it did not reach statistical 
significance (p= 0.29, 

t=1.16). 

Blood Data 
Following the race, cTnI levels increased in all subjects. The 

increase was moderate or indeterminate grade (i.e. between 0.03-
0.5 ng*ml-1) with a mean of 0.13 ± 0.06 ng*ml-1. One subject 
showed increase in cTnI level of 0.45 ng*ml-1, which nears the 
acute myocardial infarction cutoff value of 0.5 ng*ml-1 (Collinson 
et al., 2001). This indicates that there was myocardial cellular 
disruption, though statistically not significant (p= 0.17). While 
subject values varied within the group, they were maintained with 
analysis primarily focused toward clinical implications toward the 
aforementioned cTnI levels (i.e., 0.03-0.5 mg*ml-1). All subjects 
exceeded clinical levels of cTnI indicating myocardial disruption 
in their post race blood analysis. 

Discussion 
The findings of this study indicate that after prolonged exercise 

in high ambient temperatures, cardiac dysfunction as well as 
myocardial cellular disruption in competitive, healthy male 
cyclists is evident. The current study found a significant decrease 
in diastolic function denoted by the decreased E:A ratio. The 
significant decrease in stroke volume and decrease in ejection 
fraction indicates additional systolic dysfunction. While the 
mechanisms of this systolic and diastolic dysfunction are not clear, 
a number of possibilities have been proposed. Additionally, this 
study found evidence of myocardial cellular disruption indicated 
by moderate elevations of cTnI after the race. A Pearson Product 
R Correlation Coefficient did not reveal associations between the 
significant decline in cardiac function and other measures included 
in the study. Considering the aforementioned definition of fatigue, 
the decrease in cardiac function of the heart following such a 
prolonged exercise in this study may be referred to as cardiac 
fatigue. However, because this analysis utilized a small sample 
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size, these findings should be interpreted with caution. 

Echocardiographic Data 
The subjects in this study showed a statistically significant 

decrease in E:A ratio immediately post-race compared to pre-race 
measures. This may contribute to the phenomenon of exercise 
induced cardiac fatigue. The decrease in diastolic function has been 
confirmed by many researchers (Douglas et al., 1987; Miki,Yokota, 
Seo & Yokoyama, 1994; Niemela et al., 1987; Rowe, 1993; Seals 
et al.,1988; Tulloh et al., 2006; Whyte et al., 2000). 

An immediate post race decrease in E:A ratio indicates that 
diastolic filling is compromised and left ventricular compliance is 
reduced (Whyte et al., 2000). The increased velocity of atrial or late 
diastolic inflow results in a decrease in early to late diastolic flow 
velocities as the current study indicates. As diastolic performance 
depends on many factors such as ventricular loading and contractile 
conditions, it is difficult to speculate as to a specific cause for this 
dysfunction (Douglas et al., 1987). Such abnormal filling patterns 
may be due to reduced ventricular compliance or increased 
myocardial stiffness. Another possibility for the increased late 
diastolic filling velocity is simply an increase in the force of left 
atrial contraction. This results in a higher velocity of blood flow 
during atrial systole. It should be noted that while transient, it is 
not known whether this reduction has any impact on subsequent 
prolonged endurance exercise performance (Whyte et al.). 

The current study found a significant decrease in post race stroke 
volume. Stroke volume is an indicator of systolic performance of 
the heart and is dependent on two factors: preload on the cardiac 
muscle and the level of contractility (Guyton & Hall, 2005). 
Frank-Starling’s Law of the Heart simply states that an increase 
in diastolic filling and pre-load enhances contractility of the heart. 
As per Starling’s mechanism, the force of ventricular contraction 
is a function of the end diastolic length of the cardiac muscle fibers 
indicating a close relationship to end diastolic volume (Braunwald 
et al., 2001; Guyton & Hall). The fractional shortening of 
myocardial fibers (length of myocardial fibers) is one of the indices 
of myocardial performance. This is dependent on the preload. 
Decreased preload because of blood volume redistribution or 
reduced venous return leads to a reduction in end diastolic volume 
and subsequent reduced stroke volume (Douglas et al., 1987). In 
the current study, subjects were exposed to a long duration event as 
well as high ambient temperatures. Mole and Coulson (1995) note 
that demands on circulation become exacerbated with an increase 
in high ambient temperatures. As the increased temperature 
increases core body temperature, there is a resultant need to 
redistribute blood flow to the skin as part of the cooling mechanism. 
Additionally, blood volume and more specifically plasma volume 
are reduced because of sweating. This subsequently leads to a 
decreased central blood volume which ultimately reduces cardiac 
filling allowing for the aforementioned decrease in stroke volume. 
A fluid shift may affect the contractile and relaxation properties 
of the myocardium. Therefore, this dysfunction may be attributed 
to altered cardiovascular loading conditions during prolonged 
exercise in extreme environments (Middleton et al., 2006). Other 
factors such as exercise duration, intensity and training status of 
the subjects contribute to this phenomenon of exercise induced 
cardiac fatigue (Middleton et al.). Utilizing the equation 220-age 

for estimating maximal heart rate and noting the average heart rate 
of the group during the race, it was determined that the subjects 
raced at an average of 81% of their maximal output. 

Studies performed during the IronmanTM Triathlon and other 
ultra-endurance events support the theory that EICF is duration 
dependent (Niemela et al., 1987; Niemela et al., 1984; Shave et 
al., 2002). Additional studies indicate that systolic dysfunction 
is apparent only after aerobic exercise of greater than six hours 
duration while shorter duration exercises can produce diastolic 
dysfunction (Whyte et al., 2000). Moreover, research indicates 
that time of occurrence is sooner for noncompetitive or untrained 
healthy subjects (Niemela et al., 1987; Seals et al., 1988). The 
results of the current study indirectly support the conclusion that 
EICF seems dependent on the duration of exercise as well as the 
environmental conditions (Middleton et al., 2007). 

It is clear that the etiology of EICF is multi-factorial. With the 
aforementioned mechanical factors (i.e., loading, contraction) 
researchers have suggested that elevated plasma free fatty acids 
and reduced cardiac glycogen subsequent to prolonged exercise 
can lead to a reduced contractile state of the myocardium (Lucia, 
Serratosa, Saborido, Pardo, Boraita, Moran, Bandres, Megias & 
Chicharro, 1999; Niemela et al., 1984). Others report that increased 
levels of beta natriuretic peptide (BNP) might be a marker of 
impaired left ventricular performance (Konig et al., 2003). Lastly, 
it has been hypothesized that left ventricular segmental wall 
motion abnormalities reduce systolic and diastolic performance of 
the heart after prolonged exercise (Douglas et al., 1990). 

Blood Data 
Cardiac isoforms of troponin I (cTnI) and T (cTnT) are 

highly specific markers of myocardial injury. This study showed 
moderate increases in levels of cTnI following the race although 
not statistically significant when compared to clinical norms. 
One hypothesis that explains this exercise induced myocyte cell 
disruption is that under the stress of increased oxygen demand by 
the myocardium there is an increased release of catecholamines. 
This causes coronary vasospasm and endothelial injury that may 
result in asymptomatic focal myocardial necrosis resulting in 
increased troponin levels (Neumayr et al., 2001). 

Another explanation to this increase rather than a marker of 
disruption of contractile proteins, is simply membrane leakage 
of the cytolytic component of cardiac troponin. This could be 
because of a transitory increase in membrane permeability. Return 
of troponin levels after recovery indicates this reversible shift 
in membrane permeability may be the result of a stress induced 
overload of free radicals with a resultant production of antioxidants 
to prevent further myocardial damage (Whyte et al., 2005). 

The current study findings of increased levels of cTnI 
concentrations immediately after the race indicating myocardial 
injury, are in agreement with several studies (Koller, 2003; 
Neumayr et al., 2001; Rifai et al., 1999). Based on the YE (Table 
1) for each cyclist and their continued participation in bicycle 
racing, it is surmised that the increase is due to reversibly injured 
myocytes occurring due to a disruption of cell membranes. The 
rapid repair mechanisms allow for a prevention of further damage. 
Because these subjects have experienced this level of athletic 
stress prior to this study, the myocyte disruption may be part of 
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the stress-adaption response. Signal influx and efflux through 
disruptions can initiate changes in gene expression in the disrupted 
cells and its neighbors promoting long term repair and adaptive 
responses at both the cellular and tissue level (Koller). Middleton 
et al. (2007) determined that along with increased cTnI or cTnT 
following myocardial injury, there is an increase in other cardio-
protective proteins such as heat shock proteins. Heat shock proteins 
aid in myocardial adaptation to EICF and possibly provide future 
resistance to the damage of ischemia or infarction (Middleton 
et al.). Lastly, studies have successfully correlated myocyte 
disruption with depressed ejection fractions and abnormal wall 
motions on echocardiograpy following extreme endurance efforts 
(Koller; Tulloh et al., 2006; Whyte et al., 2000). They concluded 
that abnormal systolic function is a result of combined cardiac 
fatigue and myocardial cellular disruption. 

Conclusions 
Within the limitations of this study, the results suggest 

that intense prolonged endurance exercise in high ambient 
temperatures does induce cardiac fatigue in competitive healthy 
cyclists. This is reflected in changes in blood cardiac markers and 
echocardiographic data. Athletes involved in high level cardiac 
performance could be exposed to asymptomatic myocyte disruption 
as they are putting more stress on their hearts by pushing harder 
and longer than regular associated stresses (Neumayr et al., 2001). 
Without histological examination to confirm this disruption, it is 
possible that the increase in cTnI is a normal part of an adaptation 
process and not of patho-physiological significance. The changes 
evidenced after such ultraendurance events can provide a trigger 
for further adaptation allowing cellular and tissue level resistance 
to future stressful events. It is possible that findings of the current 
study are normal and part of an adaptation process with no patho-
physiological significance. Therefore future research involving 
endurance athletes should investigate a timeline of cardiovascular 
examinations (i.e., post-echocardiography, post-cTnI) looking for 
any evidence of myocardial disruption and subsequent adaptation. 
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