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by Xiaofen D. Keating, The University of Texas at Austin; Jose 
Castro-Piñero, The University of Cadiz; Erin Centeio, Louis 
Harrison. Jr., Tere Ramirez, The University of Texas at Austin; Li 
Chen, Delaware State University

Abstract
This study examined student health-related fitness (HRF) 

knowledge and its relationship to physical activity (PA). The 
participants were undergraduate students from a large U.S. state 
university. HRF knowledge was assessed using a test consisting 
of 150 multiple choice items. Differences in HRF knowledge 
scores by sex, ethnicity, and years in university were examined by 
ANOVA. The mean HRF knowledge test score of students was 58 
out of 150 points. No significant HRF knowledge differences were 
found by PA levels, sex or by years in university. In conclusion, 
many university students have yet mastered an adequate amount 
of HRF knowledge and no significant relationship between HRF 
knowledge and PA was found. 

Key words: college students; exercise behaviors

Introduction
Health problems associated with obesity and physical inactivity 

are widely acknowledged and over the past 30 years have become 
a serious public health concern (U.S. Department of Health and 
Human Services [USDHHS], 2001). While various interventions 
have been implemented in all levels of society such as family, 
school, community, and state (Anderson, Konz, Frederich, & Wood, 
2001; Shaya, Flores, Gbarayor, & Wang, 2008; Siegel, Prelip, 
Erausquin, & Kim, 2010), recent data indicate that significant 
declines in obesity and increases in physical activity (PA) remain 
to be seen (Wang & Beydoun, 2007). In order to reverse the 
seemingly unstoppable prevalence of obesity, public health groups 
have called for more continuous and intensified promotion of PA 
in the general population (The Robert Wood Johnson Foundation 
[RWJF], 2009; USDHHS, 2009). 

While it has been realized that PA interventions are needed at all 
age groups (USDHHS, 2000), studies suggest that young adulthood 
is a critical time for PA interventions due to carry-over effects of 
PA patterns which may last for a lifetime (Centers for Disease 
Control and Prevention [CDC], 2007; Dart & Davis, 2008). As a 
large segment of young adults, university students have also been 
identified as a unique group for targeted interventions, because 
they often make decisions about their lives and behaviors for the 
first time on their own and live on campus (Keating, Guan, Haung, 
Deng, Wu, & Qu, 2005; McArthur & Raedeke, 2009). In order 
to respond to the call for PA promotion, the leading health group 
in higher education °V the American College Health Association 
[ACHA] has diligently promoted PA on campuses across the nation 
(ACHA, 2002). University students, unfortunately, continue to 
exhibit poor health outcomes because empirical research has found 
that one to two thirds of university students are physically inactive 

(Boyle & LaRose, 2008; Cardinal, Tuominen, & Rintala, 2004; 
Dart & Davis, 2008; Keating, Guan, Pinero, & Bridges, 2005; 
McArthur & Raedeke, 2009; Staten, Miller, Noland, & Rayens, 
2005). Compared to those young adults who are not in higher 
education, university students usually have access to gymnasia and 
fitness centers on campus (Miller, Noland, Rayens, & Staten, 2008). 
Studies have reported, unfortunately, that university students have 
not participated in significantly more PA than young adults who are 
not students (Keating, Guan, Pinero et al., 2005; Jones et al., 1998; 
USDHHS, 2000), indicating that individuals will not increase their 
PA simply because of proximity to PA facilities. The low level 
of student PA calls for more effective PA interventions in higher 
education settings (Sparling, 2003). Aside from the general PA level 
among university students, frequently investigated determinants of 
PA often include sex, age, ethnicity, and class standing (Harbour, 
Behrens, Kim, & Kitchens, 2008; Keating, Guan, Pinero, et al., 
2005; Nahas, Goldfine, & Collins, 2003; Sullivan et al., 2008). 
Interestingly, while millions of American youth have participated 
in interscholastic sports (Lee, Burgeson, Fulton, & Spain, 2006), 
the influence of sport participation history on university student PA 
has not been thoroughly explored (Taliaferro, Rienzo, & Donovan, 
2010). 

It is important to point out that student health-related fitness 
(HRF) knowledge mastery has consistently emerged as one of the 
important areas that needs improvement (Keating, Harrison, Chen, 
Xiang, Lambdin, Dauenhauer et al., 2009; Stewart & Mitchell, 
2003). The role of HRF knowledge in PA promotion can be clearly 
explained by the theory of planned behavior (TPB) (Ajzen, 1991). 
According to the TPB, an individual's intention to participate in 
PA is the immediate predictor of PA. There are three determinants 
in TPB: (a) attitude, which consists of affective (e.g., like PA 
vs. dislike) and cognitive (e.g., PA is harmful vs. beneficial) 
components; (b) subjective norm, which is related to the perceived 
social pressure that individuals may feel to engage or not engage 
in PA; and (c) perceived behavioral control, which is the perceived 
ease or difficulty of involving oneself in PA. The importance of 
PA knowledge to PA engagement lies in its relationship with the 
attitude component in TPB. Specifically, knowledge has an impact 
on attitudes, which, in turn, influence intentions toward behavior 
(Spiegel & Foulk, 2006). Given that it has been suggested that 
knowledge of PA and its health benefits is the foundation for people 
to engage in more PA (Kahn et al., 2002; Kulinna & Silverman, 
2000), improving and developing mastery of HRF knowledge 
might be the first step to the establishment of healthy PA behaviors 
(Castelli & Williams, 2007; Keating Harrison, Jr., Chen et al., 
2009; Zhu, Safrit, & Cohen, 1999).

A number of researchers (Corbin & Cardinal, 2008; Williams, 
Papandonatos, Napolitano, Lewis, Whiteley, & Marcus, 
2006) have suggested that fitness related courses offered by 
universities are extremely important to general students as they 
often counterbalance many of the negative lifestyle experiences 
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associated with typical university settings, including a busy routine 
schedule, hectic social lives, and stressful academic learning (Reed 
& Phillips, 2005; Vickers et al., 2004). Logically, increasing student 
HRF knowledge mastery should be one of the approaches used to 
promote PA among students on campus, owing to the educational 
nature of universities. However, no empirical data have supported 
the above contention (Budd & Volpe, 2006; Kropski, Keckley, & 
Jensen, 2008). In fact, there is a lack of understanding about the 
sustainability and efficacy of different types of PA interventions 
across the board (Keating, Guan, Pinero et al., 2005; Sparling, 
2003). The gap between our theoretical understanding about the 
role of HRF knowledge in promoting PA and the lack of supporting 
data hinders the efficacy of PA promotion endeavors. Therefore, as 
suggested by some researchers (Keating, Chen, Guan et al., 2009; 
Stewart & Mitchell, 2003), it is necessary to fully investigate the 
relationship between HRF knowledge and PA behaviors. 

In order to help us understand research on HRF knowledge, 
the current status of the validity and reliability of HRF knowledge 
tests is of concern. It is unquestionable that the validity and 
reliability of HRF knowledge tests for university students are 
keys to the quality of studies on the topic as scientific findings can 
only be made using valid and reliable data (Keating, Chen, Guan 
et al., 2009). Otherwise, our conclusions about the role of HRF 
knowledge in changing PA behaviors might be misleading.  As 
reported in previous studies (Keating, Guan, Pinero et al., 2005; 
Stewart & Mitchell, 2003), there is a lack of valid and reliable 
HRF knowledge tests for students in general, even though many 
studies have used numerous HRF knowledge tests in university 
settings. Furthermore, the development of HRF knowledge for 
university students has not been updated to reflect our most recent 
understanding of the matter (Keating, Chen, Guan et al., 2009). As 
a result, it is difficult to track and compare university student HRF 
knowledge mastery using results reported by different studies.  

Information about the relationship between the HRF knowledge 
and PA levels could help us understand why HRF knowledge has 
not played a prominent role in PA interventions. This information 
would also be used to identify what should be included in HRF 
education (Carlson, DeJong, Robison, & Heusner, 1994). In 
addition, understanding the role of HRF knowledge in the 
establishment and maintenance of habitual PA behaviors could 
provide guidance for PA interventions among university students. 
This study is significant as it has the potential to extend existing 
research on the association between HRF knowledge and PA. 
Therefore, this article aims to examine student HRF knowledge, 
and the relationship between HRF knowledge and PA levels 
among students at a large southern state university in the U.S. 
The secondary purpose of the study is to examine student HRF 
knowledge differences in sex, ethnicity, class standing, and history 
of sport participation.

Method
Participants

Human subject approval was granted by the university in 
which the study was conducted before any data were collected. 
Undergraduate students (n = 148) from nine upper level 
undergraduate classes at a large Southern state university 
participated in the study in the spring semester of 2009. Class sizes 

varied from 15 to 100 students. The majority of the participants 
were females (i.e., 73.6%). The mean age of participants was 
21.09 (SD = 3.8). The percentage of Whites, Blacks, Latinos, and 
Asians was 46.6%, 21.9%, 19.6%, and 12.8%, respectively, which 
was reflective of the student body at the university.  There was 
a relatively equal number of students by class standing. Refer to 
Table 1 for detailed demographic information.

Measures 
Student HRF knowledge, PA, and general demographic data 

were needed based on the objectives of the study. All measures 
were self-reported. The HRF knowledge test, weekly leisure-
time exercise questionnaire (LTEQ), and common demographic 
questions were put together as a paper-pencil survey.

HRF knowledge. Student HRF knowledge was measured using 
a HRF knowledge test developed by Keating and colleagues 
(Keating, Chen, Lambdin, Harrison Jr., & Ramirez, 2009). The test 
was designed to measure the following 10 content domains: basic 
HRF and PA concepts, basic physiological responses to PA, basic 
nutrition concepts, HRF and PA assessment, individualized PA 
prescription, nutrition assessment, safety and injury prevention, 
stress management, weight management, and self-management 
skills for PA adherence. The content domains and the items used 
to reflect the domains were generated by the investigators based 
on content examination of HRF textbooks published for college 
students in the most recent five years. Then a panel of experts (n 
= 14) in the fields of fitness and physical education were asked to 
assess the appropriateness of the domains to ensure content validity.  
In addition, the experts were also asked to weigh the importance 
of each domain using a 10-point Likert scale with 1 and 10 for 
the most and least important content, respectively. The results 
of experts' weighting indicated that all 10 domains were equally 
important. Therefore, there were 150 multiple choice questions 
with 15 questions for each domain and one point was assigned to 
each question. The questions were then mixed randomly to form a 
knowledge test. The maximum score for the HRF knowledge was 
150. Students needed about 35 - 40 minutes to complete the test. 

 It is important to ensure that the knowledge test has acceptable 
reliability and validity. The HRF knowledge test was believed 

Variables Mean (SD) Frequency (%)
Age  21.09(3.8)
Sex
 Female  109(73.6%)
 Male  39(26.4%)
Ethnicity
 Whites  69(46.6%)
 Blacks  31(21.9%)
 Latinos  29(19.6%)
 Asians  19(12.8%)
Year in college
 1st year  32(21.6%)
 2nd year  36(24.3%)
 3rd year  42(28.4%)
 4th year  38(25.7%)

 Table 1. Participants' Demographic Information
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to be valid and reliable for the following reasons: (a) it was 
developed under the guidance of psychometric theories; (b) its 10 
content domains were validated by a panel of experts in the fields 
of fitness, health education, and physical education, reflecting 
the most recent understanding of the needed HRF knowledge for 
university students; and (c) the test uses a number of multiple 
choice questions to assess student knowledge about each content 
domain. Thus, the reliability of the test is higher than those which 
only use a small number of questions in a limited number of 
domains (Keating, Chen, Guan et al., 2009). 

PA measures. PA data were measured by the LTEQ developed 
by Godin & Shephard (1985), which focuses on measuring weekly 
PA patterns, including both PA events and amounts at various 
intensities. Commonly performed exercises were grouped into 
three categories: strenuous/vigorous (VPA), moderate (MPA), and 
mild/light exercise (LPA). Participants are also asked to specify 
the PA events they usually engage in by checking them from a 
list of the most often participated PA events. The scale has an 
"other" option for each category so the participants can add PA 
events that are not listed in the scale. The LTEQ has been widely 
viewed as reliable and valid given that a number of studies have 
used the LTEQ to assess PA patterns (Keating, Guan, Pinero et al., 
2005; Levy & Cardinal, 2006; Reed & Phillips, 2005; McArthur 
& Raedeke, 2009; McCormack, Spence, Berry, & Doyie-Baker, 
2009; Spink & Nickel, 2010). The original version of the scale 
asks participants to report the frequency of PA events lasting 15 
minutes or longer during a typical week. The scale was modified 
to 30 minutes or longer during a typical week in order to reflect 
the most recent understanding about the need for adequate 
amounts of PA (USDHHS, 2009). Four PA variables were used 
with three independent PA variables -- VPA, MPA, and LPA, and 
one combined PA variable -- total PA (TPA). Because PA with 
different intensities cannot be simply summed, the commonly 
used method of converting days of PA with various intensities into 
metabolic equivalent (MET) was employed (Levy & Cardinal, 
2006; McArthur & Raedeke, 2009). Specifically, LPA, MPA, and 
VPA was the sum of days of LPA*3, MPA*5, and days of VPA*9, 
respectively, while TPA was the total sum of LPA, MPA, and VPA. 
A total of 30 METs, which is equal to six days of engagement in 
MPA weekly, was considered adequate involvement in PA using 
the most recent PA recommendation (USDHHS, 2009).

Demographic information. The most commonly examined 
demographic data about college student samples were collected. 
The variables were age, sex, ethnicity, and class standing. One 
question regarding student history of sport participation was also 
included in this section. 

Data Collection
A convenience sample was used in the study in order to 

generate a relatively large sample size. Instructors known by 
the investigators were asked by email if they were willing to let 
their students participate in the study. Once agreed, the senior 
investigator who was not the instructor for any of the selected 
classes (i.e., elementary education teaching methods, introduction 
to sports history, early child development, fitness and nutrition, 
and children's movement) administered the survey 40 minutes 
before the end of class.  

Data Analyses
Data screening was conducted before any analyses were 

performed. In total, 38 surveys were eliminated from the data set 
due to excessive missing data (i.e., missing more than 50% of 
the total values). According to Meyers and colleagues (Meyers, 
Glenn, & Guarino, 2006), statistical assumptions for ANOVA 
(i.e., no univarite outliers, univariate normality, and homogeneity 
of variances) and MANOVA (i.e., no multivariate outliers, 
multivariate normality, and homogeneity of covariance matrices) 
were examined. Specifically, univariate and multivariate outliers 
were detected by examining the Box plots and the Mahalanobis 
distance [MD] (i.e., MD < 3), respectively. Normality assumption 
was not violated because both skewness and kurtosis values were 
smaller than 1.0 (Meyers et al., 2006).  Levene's test and Box's 
test were performed to test the assumptions of homogeneity of 
variances and homogeneity of covariance matrices for ANOVA 
and MANOVA, respectively. Both test results were not significant, 
indicating that the assumptions were met. Then descriptive 
analyses for all variables (i.e., means and standard deviations, and 
frequencies) were calculated. Because the age variation was very 
small (see Table 1), this variable was not analyzed. The correlation 
between total HRF knowledge score and TPA was computed to 
examine the relationship between the two variables. Independent 
t-test was employed to examine HRF knowledge differences in 
sex and history of sport participation. Simple MANOVA was 
used to test HRF knowledge differences by the three PA variables 
(i.e., LPA, MPA, and VPA). Univariate analyses were performed 
for significant MANOVA results. In addition, a 2 (i.e., sex) by 4 
(i.e., ethnicity) ANOVA was employed to explore differences in 
HRF knowledge. One-way ANOVA was conducted to test HRF 
knowledge differences in years in university. Tukey post hoc test 
was performed for significant ANOVA. All the data analyses were 
completed using SPSS 18.0 (SPSS Inc., 2009). For significant 
results, effect sizes were calculated (Meyers et al., 2006). The 
partial eta squared (i.e., 2), which is the proportion of total 
variance that is attributed to an effect, was used to assess the effect 
size for the F statistics. The cut-off values of 2 for small, medium, 
and large effect size were .01, .09, and .25, respectively (Cohen, 
1988). Significance was set a priori at an alpha-value of less than 
.05. 

Results
Relationship between HRF Knowledge and PA

Correlations between the HRF knowledge and the amount of 
PA. The average HRF knowledge score was 58.05 (SD = 28.96) 
out of 150 total points. The correlations between HRF knowledge 
and TPA, LPA, MPA, and VPA were .11, .14, .06, and .07 
respectively, indicating low correlations among those variables. 
Of more importance, none of the correlations was significant. 
The MANOVA result revealed that there were no significant HRF 
knowledge differences in LPA, MPA, and VPA [Wilks' Lambda = 
.14, F(3, 6) = .79, p > .05]. 

HRF Knowledge Differences in Sex, Ethnicity, Years in University, 
and History of Sport Participation

Detailed information about HRF knowledge differences in sex, 
ethnicity, years in university, and history of sport participation is 
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presented in Table 2. No sex differences were found. Regarding 
knowledge differences by ethnicity, Latino students had the 
highest HRF knowledge score of all ethnic groups. The result of 
ANOVA indicated that there was a significant HRF difference by 
ethnicity [F(3, 148) = 3.80, p < .01] with a small effect size (i.e., 2 
= .08). The post hoc test suggested that Whites had significantly 
higher knowledge scores than African Americans and Asians, and 
lower scores than Latinos. There were no knowledge differences 
between African Americans and Asians. The one-way ANOVA 
revealed that there was not a knowledge difference in years in 
university [F(3, 147) = 1.59, p > .05]. In addition, independent t-test 
indicated that the HRF knowledge difference in history of sport 
participation was not significant (t129 = -.65, p > .05).

Discussion
According to the social cognitive theory (Bandura, 1997, 2001) 

and the TPB (Ajzen, 1991), the occurrence of a volitional behavior 
is not isolated. Personal, environmental, and behavioral factors 
reciprocally influence each other, with more weight on the impact 
of the cognitive processes, indicating that knowledge related to 
corresponding behaviors plays a critical role in the establishment 
and maintenance of such behaviors. Therefore, it is logical to 
assume that a great deal of effort must be invested in increasing 
student HRF knowledge in order to increase PA among students. 
Unfortunately, to date, our understanding about HRF knowledge 
and PA behaviors is very limited and  many universities have not 
implemented effective interventions to reduce sedentary behaviors 
on campus. This line of research warrants more attention of 
professionals in the fields of health, fitness, and physical education 
(Keating, Chen, Guan et al., 2009). 

The study was designed to investigate university students' 
HRF knowledge and its relationship to student PA behaviors. 
The results of the study would enrich our understanding about 
the relationship between PA participation and HRF knowledge. 

In addition, the current results could shed light on future research 
on the topic. Overall, there are five findings worth noting. First, 
consistent with previous research (Keating, Chen, Guan et al., 
2009; Keating, Guan, Pinero et al., 2005), students in the study also 
did not master an adequate amount of HRF knowledge. Second, 
no significant correlation has been found between student HRF 
knowledge and their PA levels. Third, there is not a significant 
HRF knowledge difference in years in university, indicating 
that student HRF knowledge did not change as their years in 
university increase. Fourth, PA differences in history of sport 
participation were significant. Early engagement in sports might 
be an effective intervention to promote PA in the population. And 
fifth, the discrepancy in HRF knowledge among ethnic groups was 
significant. Strategies with ethnic sensitivity are needed to bridge 
the gap among different ethnic groups. 

HRF Knowledge and the Correlation between HRF Knowledge 
and PA Levels

HRF knowledge. In line with previous research (Keating 
et al., 2005), the present study found that most students did not 
demonstrate mastery of an adequate amount of HRF knowledge. 
Unfortunately, there are no data available to explain why students 
have not possessed the needed knowledge to be physically active 
after the ACHA has diligently promoted PA on campus for almost 
a decade (ACHA, 2002). While it is not the purpose of the study 
to examine what PA interventions have been implemented at the 
university, an examination of undergraduate student documents 
indicated that the university has not used its educational setting 
to require students to take HRF courses to ensure that students 
possess the needed knowledge and skills. Combined with findings 
reported by previous studies (Keating et al., 2010), it seems that 
research on the topic has repeatedly reported the same result that 
college students lack a minimum amount of HRF knowledge. It is 
disheartening that universities have not been able to improve this 
situation. Many universities have required undergraduate students 
to take at least one credit unit for conceptual physical education for 
their general education (Corbin & Cardinal, 2008; Rogers, 2003) 
and this type of course has resulted in significant PA improvement 
and knowledge (Adams, Graves, & Adams, 2006; Cardinal, 
Jacques, & Levy, 2002; Cardinal & Spaziani, 2007). Hence the 
university probably should consider requiring undergraduate 
students to take a conceptual physical education course in order to 
promote PA among students. 

HRF knowledge and PA levels. Given that HRF knowledge and 
PA are theoretically known to be related (Keating, 2003; Zhuo et 
al., 1999), the low and non-significant correlation between the 
two variables was unexpected. To our knowledge, there are few 
studies examining HRF knowledge and PA simultaneously among 
university students. Hence, it is difficult to explain why we failed 
to find a significant relationship. Obviously, the data from the study 
might be interpreted to mean that student PA levels are not primarily 
driven by their HRF knowledge. Students in young adulthood 
usually do not have many health problems, so they probably do not 
have overriding concerns about their health or health-related PA. 
As a result, their HRF knowledge is not strongly correlated to their 
PA. It might be possible that university student PA is determined 
by other factors such as the effect of PA on appearance or social 

Variables Mean (SD)
Sex
 Female 59.40(28.25)
 Male 54.26(30.93)
Ethnicity
 Whites 60.74(30.09)* 
 Blacks 44.77(24.11)
 Latinos 73.59(24.94) **
 Asians 46.21(25.03)
Year in university
 1st year 66.66(24.56)
 2nd year 52.25(24.50)
 3rd year 55.36(31.96)
 4th year 59.26(31.96)
History of sport participation  
 No 58.20(27.94)
 Yes 61.61(30.01)
Note: * p < .05
 * * p < .01

 Table 2. Means and Standard Deviations of HRF Knowledge



volume 5, issue 2          7

aspects of participating in PA. The influence in HRF, which was 
found to be significant in influencing PA in other studies, may 
be more important for different age groups, as the motivational 
factors for PA and exercise may change with age. On the other 
hand, considering that most participants in the study did not score 
high on the knowledge test, caution is needed when interpreting 
the result. It is premature to draw any conclusion between the two 
variables when most students have very limited HRF knowledge. 
Our understanding about the relationship between the two variables 
will be enriched when participants have truly mastered the needed 
knowledge. More research on the topic is needed in the future.

HRF Knowledge and PA Differences in Sex, Ethnicity, Years in 
University, and History of Sport Participation

 Sex. In spite of conflicting findings, many studies have 
reported that sex is a factor influencing student PA levels (Grespo, 
Smit, Andersen, Carter-Pokras, & Ainsworth, 2000; Keating, Guan, 
Pinero et al., 2005; McArthur & Raedeke, 2009). As noted earlier, 
it is widely believed that the more HRF knowledge an individual 
has, the more likely that he or she would engage in more PA (Zhu 
et al., 1999). Because there was a significant TPA difference in sex 
(see Table 3), logically, it was expected that there must also be a 
difference in HRF knowledge. The study, however, did not support 
the assumption. Given that few studies have examined this issue 
thoroughly, no sufficient information is available to explain the 
reasons for the above finding. This is probably due to the nature of 
knowledge, which is cognitive, and both male and female students 
could gain the same amount of HRF knowledge. The result is 
important and useful as it can shed light on our understanding 
about student PA determinants, suggesting that PA differences in 
sex might not be caused by HRF knowledge discrepancy.

Ethnicity. Health disparity among ethnic groups has been of 
concern as some groups have suffered more severe health problems 
than others (USDHHS, 2000). Many studies have suggested that 
there is a need to bridge the health gap among ethnic groups 
(USDHHS, 2001, 2009).  It is encouraging that Latinos had the 
highest average score of HRF knowledge. African Americans and 
Asians, however, still remain the groups with the least amount of 
HRF knowledge as reported in the literature (Keating, Chen, Guan 
et al., 2009). Furthermore, African Americans and Asians have 
also been found to have the least amount of HRF knowledge in K-
12 programs (Keating, Chen, Guan et al., 2009), suggesting these 
two ethnic groups need interventions at all levels. Interestingly, 
however, there were not significant TPA differences among all 
ethnic groups, even though Asians had more LPA and MPA. The 
inconsistent finding between HRF knowledge and PA in ethnicity 
warrants more research in the future.

Class standing. The potential of higher education in helping 
university students adopt a healthy lifestyle has been well 
documented (ACHA, 2002). Information concerning changes 
in student HRF knowledge and PA during years in university 
is important for understanding effects of higher education on 
physically educating future citizens. Surprisingly, few studies on 
the topic have been found in the literature, even though there is a 
handful of research on college student PA transitional shifts (Levy 
& Cardinal, 2006). To a certain degree, effects of higher education 
in ensuring students master adequate amount of HRF knowledge 

and in promoting PA are unknown. Using a cross sectional 
research design, the study data provided preliminary information 
about HFR knowledge and PA changes in class standing. It is 
discouraging that both HRF knowledge and PA did not change 
as students' years in university increased. Students in the study 
performed poorly on the test in general despite the presence of 
many university professionals in the fields of health, nutrition, and 
physical education. Thus, it is puzzling why the university has 
not managed to ensure that students have mastered the necessary 
HRF knowledge. In terms of PA changes, considering that students 
usually spend four years on campus and the university is equipped 
with state of the art PA facilities, and an outstanding athletic dept, 
the university should have effectively helped students increase 
their PA level. The data from the study suggest that there is a need 
for the university to implement more effective interventions to 
improve student HRF knowledge and PA. 

History of sport participation. Millions of American youth have 
participated in organized sports (Alfano, Klesges, Murray, Beech, 
& McClanahan, 2002; Taliaferro et al., 2010). As noted earlier, few 
studies exist that explore how history of sport participation is related 
to HRF knowledge mastery and PA levels (Taliaferro et al., 2010).  
As might be expected, this study found that there was a significant 
TPA difference by history of sport participation, which is in line 
with past research on the topic (Taylor, Blair, Cummings, Wun, & 
Malina, 1999; van Mechelen, Twisk, Post, & Kemper, 2000). The 
data from the study supported the importance of childhood sport 
participation in helping young adults develop lifetime habitual 
engagement in PA. Therefore, American youth should be strongly 
encouraged to take part in any forms of sports as early as possible. 
No significant relationship between HRF knowledge and history of 
sport participation was found, however. The result that history of 
sport participation was related to PA but not HRF knowledge may 
be explained by the following reason. It may be because PA is a 
learned behavior and those who were engaged in sports developed 
a habitual pattern of PA participation. Although students may learn 
some HRF knowledge while being involved in sports, they need to 
purposely learn more comprehensive HRF knowledge, given that 
the content of the knowledge test was related to all the knowledge 
needed to adopt healthy lifestyles.  Moreover, it is important to note 
that the study did not address how types of past sport participation 
were associated with PA and HRF knowledge. It is possible that 
some types of sports participation such as individual sports may 
show stronger relations to PA and HRF knowledge. Future research 
should investigate the prospective associations between history of 
sport participation and university students PA and HRF knowledge 
via a randomized research design with a larger sample size.

Limitations
There are some weaknesses in this study that need to be noted. 

First, like most survey studies, the data were self-reported and it is 
well documented that participants tend to over-report PA (McArthur 
& Raedeke, 2009). Second, random sampling was not used and this 
study may suffer from participant selection bias. Considering the 
fact that the participants were a convenience sample representing a 
small population of students at the university, this research cannot 
be assumed to have external validity for all university students. 
And finally, the percentages of males and females were not even. 

Health Related Fitness
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The results of the study might be greatly influenced by females' 
data. Caution needs to be exercised when generalizing the results 
of the study to its population.  

Summary 
The study found that most students did not have mastery of 

an adequate amount of HRF knowledge. The correlation between 
HRF knowledge and TPA was low and not significant. In addition, 
student HRF knowledge and PA did not change significantly as 
their years in university increased, indicating that the university 
has not been able to physically educate the students well. Ethnic 
differences in both HRF knowledge and PA were found and Whites 
were the only ethnic group which had more HRF knowledge as 
well as PA while African American students had the least amount of 
HRF knowledge and PA among the ethnic groups. No relationships 
between sex or history of sport participation and PA differences 
were found. More studies are needed to further examine the 
relationship between HRF knowledge and PA behaviors. 
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Abstract
The purposes of this study were to examine the current situation 

pertaining to the teaching of sex education and identify barriers 
to teaching sex education among Thai health education teachers. 
A survey questionnaire was administered to 193 health education 
teachers who participated in this study. The questionnaire was 
comprised of three parts: (1) demographic questions, (2) the 
current status of sex education in Thailand, and (3) the barriers to 
teaching sex education. The third part was comprised of teacher 
characteristics, curriculum and multimedia, and environmental 
factors. The findings focused on the main effect interaction 
analysis between a dependent variable (gender, age, level of 
education, etc.) and the three factorial scales generated by using 
the Factor Analysis Procedure from the questionnaire. There were 
no significant differences found between the dependent variables 
and the three factors associated with teaching based on Analysis 
of Variance (ANOVA) at p=0.05. Using descriptive statistics, we 
found teachers held interesting perspectives on factors surrounding 
sex education. So, although there were no significant differences 
in the findings, the study indicates that health education teachers 
contribute to the quality of teaching and the learning process of sex 
education. They play a critical role in designing and implementing 
sex education courses. 

Key words: students, health, teachers, curriculum 

Educating children, pre-teens, and teenagers about sex is 
important and assists in developing social skills. Students 
can use these skills to avoid unwanted pregnancies, sexually 
transmitted infections (STIs) and HIV/AIDS that could otherwise 
hinder a fulfilling life. In Thailand, sex education includes 
classes or presentations that discuss human reproduction, dating 
relationships, abstinence, STIs, HIV/AIDS, pregnancy prevention, 
contraception, family planning, and related sexual activities. 
Providing proper age-appropriate information is initiated from 
predetermined traditional settings, authority opinions, workshops, 
seminars, studying past research related to the topic, and exploring 
the current sex education curriculum being implemented in schools. 
New knowledge and extended research are needed to improve 
understanding and further develop sex education in Thailand. 

Thai male and female adolescents lack the experience of formal 
educational information, which leads to unsafe sex activities. Sex 
education could assist in extinguishing misconceived stereotypes 
(Vuttanont, Greenhalgh, Griffin, & Boynton, 2006). Their study 
described how society and the stereotypes society had contributed 
led to unhealthy life styles that influenced adolescents to engage 
in protection free sexual activities. Thai male adolescents 
are encouraged to tell stories of sexual conquest as a way of 
boosting their status in society (Vuttanont et al., 2006). There 

is a widespread acceptance that men have a right to engage in 
premarital or extramarital sexual affairs (Cash, Anansuchatkul , 
& Busayawong, 1999). Thai females are encouraged to keep their 
traditional submissiveness, which leads to insufficient negotiating 
skills (Vuttanont et al., 2006). For example, females often leave 
the decision of condom use to males because it is “men’s business” 
(Cash et al., 1999). In addition, condom use has a negative 
connotation in adolescents because of the connection between 
condoms being used in the commercial sex industry (Jenkins et 
al., 2002). The aforementioned gender-related stereotypes lead to 
unprotected sexual encounters through coercion (Vuttanont et al., 
2006). 

In addition to the stereotypes reinforcing unprotected sex, 
the sex education taught within the schools narrowly focused on 
biological content and was inconsistently delivered throughout 
the school system (Vuttanont et al., 2006). Students lacked 
applicable knowledge about desirable sex and therefore did not 
have the adequate skills to participate in sexual encounters safely. 
Having a sex education program that takes into consideration the 
needs of adolescents to receive knowledge about peer norms, 
gender stereotypes, and life skills could help prevent undesirable 
sexual interaction (Jenkins et al., 2002; Mahattano, Warakamin & 
Pongkittilar, 2004; Vuttanont et al., 2006). 

A reoccurring theme found in the research for sex education 
in Thailand is that sex education programs fail to focus on proper 
knowledge to help adolescents make healthy decisions related to 
sexual preference. Lyttleton (1994; 1996) has explored this issue 
and found that education programs being controlled by central 
authorities are run from a top-down perspective. This has led 
to information that lacks the details that are relevantly vital to 
individuals learning about sex education. Having a “one size fits 
all” approach has not been effective for sex education (Lyttleton, 
1994; Lyttleton, 1996). Focusing more on a curriculum that 
takes the students’ needs into consideration and focuses on age-
appropriate information may serve to be more effective in the long 
run. How teachers respond to the guidelines given to them will 
provide more information on how sex education was introduced in 
schools and how it may need to be altered to help meet the needs 
of its audience. 

Past research has shown that peer programs that are based 
on reproductive health have provided knowledge and increased 
positive attitudes about the subject within the student population 
(Mahattano et al., 2004.). They suggested that in order for sex 
education to be effective there needs to include input from students 
helping develop guidelines, strategies, and curricula that will be 
relevant to their needs. 

Sex education had not been formally incorporated into Thailand’s 
Compulsory Education Curriculum until 2001 (Noppakunthong, 
2007). Lack of sex education in the home and the inability to talk 
about sexuality in public because of its taboo nature had pushed 
the responsibility of teaching sex education onto the teachers. In 
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addition, the years in school without proper sex education have 
led to an increase in sexually transmitted infections and unwanted 
pregnancies (Grunseit, 1997). 

In one study, teachers were more aware of sex education topics 
such as emergency contraceptive pills (ECPs) than guardians 
were (Sripichyakan & Tangmunkongvorakul, 2006). Teachers 
also had more positive attitudes towards topics such as ECPs 
and the moral issues surrounding contraception (Sripichyakan & 
Tangmunkongvorakul, 2006). Both teachers and guardians need 
additional instruction on sex education content to increase accurate 
knowledge that will be passed onto adolescents. Teachers and 
guardians also agreed that adolescents should learn about ECPs and 
other sex education topics (Sripichyakan & Tangmunkongvorakul, 
2006). 

Therefore, a decade ago, Thailand turned to its formal channel, 
the school system, to educate school-aged children on sexual 
behavior (Ministry of Education, 2001). Schools have access 
to a wide variety of individuals, which allows sex education to 
have a widespread captive audience (Smith, Kippax, & Aggleton, 
2000). Thus, sex education was implemented into elementary and 
secondary schools in order to reach different age groups and be 
able to provide age-appropriate material (Ministry of Education, 
2001). 

The sex education curriculum was formed with the cooperation 
among government agencies, private entities, educators, and health 
providers. Universities, Ministry of Education, and Ministry of 
Public Health first introduced a guideline curriculum to integrate 
sex education from the first grade through the twelfth grade. 
Strategies for teacher preparation developed as well as integrating 
sex education into various subject matters (Peerapipat, 2006). 
Similarly, HIV related education was incorporated into many 
curriculum subjects, which has allowed for the incorporation of 
social development and acquisition of life skills along with HIV 
education (Phoolcharoen, 1998; Smith, Kippax, Aggleton, & 
Tyrer, 2003). 

The very first hurdle schools experienced when incorporating a 
sex education program was the lack of budget funding for personnel, 
materials, equipment, teacher in-services, and so on (Peerapipat, 
2006). In addition, majors in sex education were not offered as 
part of a teaching degree in any university. Assigning teachers to 
have the primary duty of teaching sex education became a new 
challenge for the whole process of teaching sex education through 
the school (Peerapipat, 2006). 

Challenges such as these and many others inspired this study to 
focus on examining the status of, and the barriers to, teaching sex 
education. This study lends itself to investigating from teachers’ 
opinions and attitudes what they have experienced after nearly a 
decade of sex education curriculum implementation. This study 
explored teachers’ experiences on curriculum implementation, 
classroom activities, instructional content, teaching strategies, and 
field support from the school and community. It is a study that 
identified characteristics of teachers and examined the barriers 
or problems confronting teachers in classrooms and activities 
surrounding the teaching environment. 

Method 
Participants 

This study illustrates a general perception of teachers who 
are teaching sex education in middle schools and high schools 
in Thailand. A questionnaire was given to teachers, as study 
subjects, who were currently teaching sex education in middle and 
high school. Included in this study, 193 teachers were randomly 
selected to be the subjects representing teachers currently teaching 
sex education. Teachers throughout the regions were asked to 
answer questions from a questionnaire. The school districts were 
geographically divided into seven corresponding educational 
regions. The survey method was employed to randomly selected 
subjects throughout the country. 

Instrument 
Participants were given a 57-item/question survey that 

consisted of three parts. Part 1 included 12-items referring to 
demographic questions. Teacher demographic data consisted of 
personal information including gender, age, education, teaching 
experience, grade level taught, family status, and religious 
denomination beliefs. Part 2 included 13-items focusing on the 
teachers’ perceptions toward teaching sex education according to a 
predetermined operational definition of sex education, mentioned 
earlier, as the conceptual framework of the study. Teachers were 
asked to read each given questionnaire item carefully and respond 
to the given choice that was mostly true to their personal status. 
Lastly, Part 3 included 32-items that sought opinions of the barriers 
teachers felt existed in teaching sex education in Thailand. Using 
the Item Analysis Procedure, it was found that the reliability level 
of the instrument was at 0.933. 

Data Analysis 
The results from the survey were analyzed using the Procedure 

of Descriptive Statistics, Item Analysis, Factor Analysis, and 
Analysis of Variance (ANOVA) to classify, explore, and compare 
the between-groups and within-groups effects. Item analysis 
determines the outcome of the instrument reliability. Analytical 
data included teachers’ demographic information as dependent 
variables. The independent variables were predetermined and 
classified into three scales: teacher characteristics (FACTOR 1: 
F1), teacher perspective towards sex education and its curriculum 
(FACTOR 2: F2), and teacher opinions reflecting perceptions on 
social norm and community (FACTOR 3: F3). 

Results
The findings of the study were summarized through information 

provided by 193 teachers that were included as subjects in the 
survey. The study found the breakdown of teacher’s gender to be 
48 percent male and 50 percent female; four subjects did not report 
his/her gender. The average age of the subjects was 32 years old 
and over 50 percent were 40 years or older. All teachers obtained a 
Bachelor’s degree (85 percent) or higher (15 percent). The average 
teaching experience was 12 years and 45 percent of them taught 
middle school (grade 7-9), while 55 percent taught high school 
(grade10-12). Among those grade levels, 89 percent were co-ed 
schools. In some schools, males and females were assigned to be 
in separate classrooms, or schools were designated for either girls 
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or boys. 
In regards to the teachers’ family background, 62 percent were 

married, 35 percent responded as never married, and three percent 
did not declare their status. Teacher family size, on average, 
consisted of two children. Nearly 40 percent, married or single, 
had no children. Geographically, the gender of teachers was 
a relatively equal ratio. In aspect of religious denomination, 96 
percent of teachers claimed to be Buddhist, otherwise they were 
Christian or Muslim. 

Part 2 questionnaire items focused on the current status of 
sex education in Thailand. Sixty percent of teachers felt that 
there had not been any significant changes in the past two years 
in sex education. In addition, over 68 percent of teachers did not 
realize any controversial issues in their community regarding sex 
education. In the classroom, teachers can adopt any additional  
topics in addition to the given curriculum. 

Currently, the teachers, on average, teach sex education from 
eight to nine hours per academic year and they agreed this is the 
right amount of time. Approximately 88 percent of the schools 
teach sex education in a co-ed setting with a 95 percent acceptance 
of parents. In addition, teachers believed that students agreed sex 
education is important and they receive school administration 
support. Over 60 percent of schools are encouraging sex education 
extracurricular activities for students in depth and 88 percent of the 
schools involved in the study have a health counselor on-site. 

Findings on the main-effect interaction analysis between a 
dependant variable and the three factorial scales: FACTOR 1 (F1) 
consisted of 12 question items relating to teachers’ credentials and 
their characteristics that contribute to their ability to teach sex 
education in schools. FACTOR 2 (F2) consists of 10 question items 
reflecting curriculum requirement, time allocation, and materials 

applied to sex education teaching techniques. Lastly, FACTOR 3 
(F3) consists of 10 question items focusing on traditional beliefs, 
current social influential trends, and activities presented within 
and outside the classroom. From here, these scales will be referred 
as: Teacher Quality (F1), Teacher Perception (F2), and Teacher 
Opinion (F3). The statistical analysis indicated that among these 
three scales the reliability index, of Cronbach’s Alpha, was at 
0.933. 

Using Analysis of Variance (ANOVA) found that among those 
three scales there were no significant differences in their variances 
of each scale under the selection of each dependent variable at 
0.05 percent level of significance as shown in Table 1, Table 2, and 
Table 3 below. 

As shown by the analysis, the characteristic of teachers indicated 
that two groups “age” and “teaching experience” had a tendency 
to make a difference in quality of teaching performance. More 
confidence was related to the amount of time served in school 
and personal maturity. Between “gender” and “marital status,” 
both F-Ratio at 1.74 indicated that there were some variations of 
mean squares over between-groups and within-groups. Teacher 
performance might be influenced by the attribution of gender and 
family background. 

The comparison on Table 2, teacher perspectives towards sex 
education and its curriculum, showed that the variances between-
groups are proportionally smaller than within groups as reflected 
from the F-Ratio values. It indicates that the majority of teachers 
share closely related perceptions on strategy and implementing 
curriculum. Further investigation could help to identify relationships 
on this phenomenon in detail, especially in “marital status” where 
the variation of between-groups is very small. 

   Mean F-
 Sum Squares df Squares Ratio Sig.
By Gender 
Between Groups 0.022 1 0.022 0.08 0.78 
Within Groups  51.508  187  0.275 
Total  51.53  188 
By Age 
Between Groups  1.405  3  0.468  1.74  0.16 
Within Groups  50.97  189  0.27 
Total  52.373  192 
By Education Level 
Between Groups  0.005  1  0.005  0.02  0.9 
Within Groups  52.212  189  0.276 
Total  52.217  190 
By Teaching Experience 
Between Groups  0.952  2  0.476  1.74  0.18 
Within Groups  50.532  184  0.275 
Total  51.485  186 
By Marital Status 
Between Groups  0.05  1  0.05  0.18  0.67 
Within Groups  50.532  184  0.275 
Total  51.485  186 

 Table 1. Anova for a Comparison of Teacher Quality 
                  Scale (F1)

   Mean F-
 Sum Squares df Squares Ratio Sig.
By Gender 
Between Groups  0.079  1  0.279  0.91  0.34 
Within Groups  57.081  187  0.305 
Total  57.360  188 
By Age 
Between Groups  0.815  3  0.272  0.9  0.44 
Within Groups  56.837  189  0.301 
Total  57.689  192 
By Education Level 
Between Groups  0.168  1  0.168  0.56  0.90 
Within Groups  56.610  189  0.300 
Total  56.778  190 
By Teaching Experience 
Between Groups  0.228  2  0.114  0.38  0.69 
Within Groups  55.724  184  0.303 
Total  55.952  186 
By Marital Status 
Between Groups  0.018  1  0.018  0.06  0.81 
Within Groups  57.135  189  0.302 
Total  57.153  190

 Table 2. Anova for a Comparison of Teacher Perception 
                  Scale (F2)
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On Table 3, teachers’ opinions reflecting perceptions on social 
norms and community in age group, the F-Ratio was the highest 
at 1.94 but there was not a significant difference at level of 0.05. 
“Teaching experience” and “marital status” rather indicated the 
tendency of mean squares to have proportional differences. Those 
three factors suggested that there might be value differences due to 
the generation gap or family orientation. 

Exploring the details of the characteristics for each factorial 
scale will provide more information due to the finding that there 
were no statistically significant differences over the given scales. 
It was suggested that teachers most commonly agreed that sex 
education is similarly performed throughout the country. Data 
from individual items showed that there were relatively equal 
amounts between agreed and disagreed. The following information 
will illustrate several interactive situations through a descriptive 
statistics context. 

First, looking into F1 in detail, the factors in this area were 
designed to reflect the teachers’ credentials and characteristics to 
whether they had the ability to teach sex education effectively. 
Item number 27 asked whether the teacher lacks the sex education 
knowledge to teach the subject matter. Over half of the teachers 
responded that they disagreed and strongly disagreed with this 
statement (see Figure 1). Sex education is a very new subject that 
has been introduced into the curriculum. Teachers tend to oppose 
the idea that only certified health teachers are qualified to teach. 
In addition, teachers responded to never being trained with sex  
education techniques at 56 percent agreed and strongly agreed as 
shown in Figure 2. 

Although teachers in Thailand have not been formally educated 
in sex education they still feel comfortable that they know the 
information vital to teaching the subject matter. As Figure 3 shows, 
over 70 percent of teachers disagreed and strongly disagreed to 
having a negative attitude towards sex education. However, there 
is still some confusion understanding sex education objectives, as 
58 percent of teachers in Figure 4 disagreed and strongly disagreed 
to being able to understand the objectives. 

Item 31 on the questionnaire discussed the teachers’ comfort 
level using straightforward vocabulary in sex education. Fifty-two 
percent of teachers agreed and strongly agreed it is difficult to use 
straightforward sex education terms (see Figure 5). Linguistically, 
Thai language lacks technical vocabulary. New terms need to be 
invented for better mutual understanding. Over 65 percent of the 
teachers disagreed and strongly disagreed that the content being 
presented is not relevant to the students as seen in Figure 6. The 
content is still keeping students’ attention and is relevant to their 
interests. 

Teachers were asked to rate whether co-ed classes could cause 
male and female participants to feel uncomfortable to share the 
classroom together. Over 56 percent of teachers disagreed with 
this statement. Although some teachers suggested a disadvantage 
to having them be in the same classroom as shown in Figure 7. 
Teachers were also asked whether they believed students could 
find information on sex independently. Figure 8 shows over 56 

   Mean F-
 Sum Squares df Squares Ratio Sig.
By Gender 
Between Groups  0.056  1  0.056  0.23  0.63 
Within Groups  44.830  187  0.240 
Total  44.886  188 
By Age 
Between Groups  1.351  3  0.450  1.94  0.12 
Within Groups  43.813  189  0.323 
Total  45.163  192 
By Education Level 
Between Groups  0.278  1  0.278  1.19  0.28 
Within Groups  44.293  189  0.234 
Total  44.572  190 
By Teaching Experience 
Between Groups  0.647  2  0.323  1.41  0.25 
Within Groups  42.265  184  0.230 
Total  42.912  186 
By Marital Status 
Between Groups  0.348  1  0.348  1.49  0.22 
Within Groups  44.048  189  0.233 
Total  44.395  190

 Table 3. Anova for a Comparison of Teacher Opinion 
                  Scale (F3)
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percent of teachers agreed and strongly agreed with this statement. 
It could be interpreted that topics and content provided in class 
were not adequately covered and was not readily available outside 
of the classroom. 

Teachers were asked to rate whether they believed only 
health education teachers should teach sex education, and an 
overwhelming 73 percent of teachers disagreed and strongly 
disagreed with this statement as seen in Figure 9. This reflected the 
lack of institutional tracking for teacher preparation, unlike science 
or mathematic programs that specifically prepare teachers for the 
aforementioned subjects. An item asked whether teachers lacked 
skill in using multimedia, and over 54 percent of teachers agreed 
and strongly agreed with this statement, as seen in Figure 10. 

There are some opinions in the many items involved in F1 
that are close to being equally weighted between agreed/strongly 
agreed and disagreed/strongly disagreed. This close distribution 
is a determination factor resulting in an insignificant difference 
among the scales. 

The factors in F2 examine curriculum requirements, time 
allocation, and materials applied to sex education teaching 
techniques. Teachers were asked whether they believed the sex 
education objectives found in the curriculum were not clear. 
Teachers responded equally between agreed and disagreed as 
shown in Figure 11. More in depth questions are needed for further 
investigation as to why the objective was equally distributed. The 
next question asked whether the time allocated for teaching sex 
education was not enough time to complete the curriculum. Fifty-
seven percent of teachers agreed and strongly agreed that there is 
not enough time to teach everything dictated by the curriculum 
(see Figure 12). 

Teachers were asked whether they believed the lesson content 
was out of date and not appropriate to students’ sexual knowledge 
development. Again the teachers equally agreed and disagreed 
as shown in Figure 13. The next item asked whether teachers 
believed the content does not take into account the sexual problems 

in adolescents. Over 56 percent agreed and strongly agreed that 
the content did not address enough social skills to manage the 
teenager’s life around undesired circumstances as seen in Figure 
14. 

 
The last item in F2 asked whether the teachers were lacking the 

multimedia materials to make students pay enough attention to the 
presentation, and 67 percent of the teachers agreed and strongly 
agreed that the available multimedia material cannot hold the 
students’ attention as seen in Figure 15. In addition, teachers agreed 
that the teaching manuals and instructions do not give adequate 
directions consistently guiding teachers to deliver knowledge to 
students. 

The items in F2 have shown why there were no significant 
differences between the factors in F2. Teachers are not in unison 
on whether the materials, curriculum requirements, and time 
allotment are adequate to teach sex education. 

Looking into the last factor F3 will provide additional 
information about the results of the factorial analysis. Descriptive 
analysis of F3 focused on traditional beliefs, current social 
influential trends, and activities presenting within and outside the 
classroom. The first item sought the teachers’ opinion whether 
student peers or peers in the community were influentially forming 
a misconception in the teenager’s sexual preferences. Over 72 
percent of teachers agreed and strongly agreed that what students 
learn “on the street” influence them to conceive wrong perceptions 
about sexual attitudes as seen in Figure 16. Another social aspect 
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asked teachers whether they believed that traditional beliefs such 
as “men have more sexual freedom” and “women should not talk 
about sex” have an impact on sex education. Sixty-seven percent 
of teachers agreed and strongly agreed that stereotypes play a role 
in the sexual perception of society as sown in Figure 17. 

In the context of religion, the teachers were asked to rate whether 
there is a religious moral implication against sex education. The 
observation was divided equally between agreed and disagreed as 
seen in Figure 18. 

The teachers were then asked to rate whether parents and 
communities do not want schools to teach sex education to their 
children. Over 75 percent of teachers believed there was no 
resistance from the community or the parents against teaching sex 
education in the school system as seen in Figure 19. Teachers were 
asked whether parents do not think sex education is important. 
Over 62 percent of teachers disagreed and strongly disagreed with 
this statement as seen in Figure 20. Further, teachers believe that 
parents valued sex education being taught in schools. 

Probing into the school system, teachers were asked whether 
the school did not support classes having additional activities in 
sex education. The teachers responded with an overwhelming 91 
percent disagreeing and strongly disagreeing with this statement 
as shown in Figure 21. Taking a broader look, teachers were asked 
whether society does not support sex education. Over 73 percent 

of teachers believe society prefers to have formal sex education 
being taught in the school system as shown in Figure 22. 

Teachers were asked whether celebrities and media, as role 
models for adolescents, created a negative image towards sexual 
awareness. Over 83 percent of teachers agreed and strongly agreed 
that show business created negative impacts on young people who 
lack experience in life as shown in Figure 23. In addition, teachers 
were asked whether traditional beliefs seemed to be in conflict 
with sex education being taught in schools. Seventy-six percent 
of teachers agreed and strongly agreed that old tradition still had 
doubts that sex education should be taught in schools as shown in 
Figure 24. 

As the specific items in F3 have shown, there were a number of 
items where the teachers were equally divided between agreeing 
and disagreeing. These items contributed to their being no 
significant differences between the factors. However, examining 
each item indicates much more information is needed to better 
understand the teaching of sex education in Thailand. 

Discussion 
Statistical analysis on “Teaching Sex Education in Thailand” 

found that there are no significant differences at 0.05 levels in 
areas of teacher qualification, curriculum and materials used, 
and social norms and the environment among teachers who are 
currently teaching in middle and/or high school. Students in 
general, pay close attention to the class and pursue extracurricular 
activities that are offered to them. The topics of interest among 
students were equally weighted in relation to the degree of how 
important each topic was to them. The parents were perceived 
that they accepted and did not raise concerns regarding the school 
curriculum and its implementation. School administrators fully 
support and cooperate with teachers in order to serve Ministry of 
Education policy of providing sex education and health counseling 
throughout the school system. 

Social norms and traditional beliefs, including religious 
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institutions, are not generating influential pressure against teaching 
sex education as has happened in some countries, especially in 
Western societies. However, teachers viewed the entertainment 
media and celebrities as bringing about damaging sexual 
perceptions and creating undesirable role models for adolescents. 

The limitations to this study are as follows. This study did 
not cover the opinion from students, parents, and community 
perspectives. The findings are totally limited through the 
observation of the teachers’ perceptions as key elements for the 
study analysis. Future studies need to include more stakeholders 
such as school administrations, policy makers, parents, and 
communities. Methods of research should include using techniques 
of record and document analysis and other methods as necessary. 
Such efforts would gradually improve and guarantee future benefits 
and effectiveness of teaching sex education in Thailand. 

After summarizing the findings of this study, it would be 
appropriate to mention that teachers had performed their best 
contributing and delivering educational values through school 
systems consistently. Even though the barriers may not be 
contributed by the quality of teachers and their experiences 
nor the social norms or traditional beliefs, but the awareness of 
common people toward sexual issues was not raised to the point 
of being controversial. However, the progression in context of 
sexual knowledge has not met the demand and problems facing 
Thai society today. The burden remains hidden under the social 
stereotypes, the secrecy of social values, and other conflicts of 
interest. 

Looking at another factor, rather than teachers as mentioned 
above, the school system, policy makers, curriculum developers, 
and learning materials also need to be evaluated and progressively 
improved. Good curriculum guidelines, teaching manuals, and 
teacher in-services need to be developed by highly qualified 
professionals. The basic resources from university research and 
development have become increasingly necessary. Research and 
development are important and essential. They are the only tools to 
make sex education programs fulfill the ongoing objectives. 

Without outstanding resources being supplied to the school 
system, sex education would lose a clear direction and cycle 
around with no fulfillment in sight. As the findings have shown, sex 
education has an allocated time between 5 to 8 hours throughout 
one academic year, which more than half of teacher believed was 
“the right amount of time.” This reflects that teaching materials 
and knowledge are limited. One may argue that sex education is an 
interdisciplinary subject and it is integrated into other subject areas 
but no one can guarantee a consistent delivery of the information. 

Teachers’ observations indicated that over 90 percent of 
students viewed sex education as important to them. Also, most 
of the schools do provide students with a health advisor or health 
counselor. So, the school setting is already in place to receive a 
better health education program. Above the school level, many 
universities already produce teachers for school health education 
to supply school needs. However, none of those universities 
offer a major in sex education. After evaluating the university 
curriculum in Thailand, offering a course in sex education remains 
insufficient. 

Sex education is lacking specialties because formal teacher 
preparations are not yet  constituted. Peerapipat’s (2006) research 

cited that the appropriation budget was far short of what was needed 
in preparing teachers. The current condition could be viewed as a 
problem that could easily be solved if there was a will to do so 
immediately. Unlike lack of knowledge and expertise in the area, 
it complicates a demanding time for maturing the outcome. Policy 
makers need to seriously investigate solutions to come up with 
knowledge, materials, resources, personnel, and plans to better the 
teaching of sex education in the schools in Thailand. 
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 Abstract
The purpose of this study was to determine the prevalence and 

characteristics of health-related fitness (HRF) and physical activity 
(PA) courses at U.S. institutions of higher learning.  Data were 
obtained from 116 two- and four-year colleges and universities. 
The results show that health-related fitness courses were offered 
at many 2-year (89.2%) and 4-year institutions (82.0%), while 
physical activity courses were also widely available with 86.5% 
of 2-year schools and 87.2% of 4-year schools offering such 
courses. There was no significant association between the type of 
institutions and the prevalence of HRF or PA courses, and there 
were more similarities than differences between 2-year and 4-year 
institutions regarding other aspects of HRF and PA courses. It was 
found, however, that a large portion of both 2-year and 4-year 
institutions provided HRF courses involving the use of the Internet.  
The results also indicate that the prevalence of HRF courses has 
increased at U.S. institutions in the past 10 years.

Key words: basic instruction programs

American colleges and universities have been interested in the 
health and fitness of students since Dr. Edward Hitchcock taught 
the first physical fitness and hygiene education classes at Amherst 
College in 1860 (Swinford, 2002).  From this early beginning, 
physical education grew to a point in the mid 1960s where almost 
90% of 4-year colleges and universities in the United States (U.S.) 
included physical education as a condition of graduation (Hensley, 
2000).  The majority of U.S. colleges and universities in 2000 
still required students to complete a physical education course 
even though the requirement had lessened since 1960s (Hensley, 
2000).

The physical education courses of the past were mainly activity 
based, involved sport and lifetime activities (Adams & Brynteson, 
1995), and were commonly referred to as basic instruction 
programs (BIP).  Curriculums now offered involve health-related 
fitness (HRF) courses that combine lectures on fitness and wellness 
concepts and a physical activity/laboratory component.  These 
multi-dimensional courses are often titled “Lifetime Fitness”, 
“Fitness and Wellness” or similar variations. The offering of 
courses in health and physical education represents an important 
opportunity for institutions of higher learning because this may 
be the only exposure college students have to structured and 
organized health, wellness, and/or physical activity during their 
course of study (Adams, Graves, & Adams, 2006).

The extent and status of BIP at U.S. colleges and universities 
has been an ongoing research interest to physical educators since 
the mid 1950’s (Hunsicker, 1954), and relevant studies continued 
periodically thereafter (Boroviak, 1989; Cordts & Shaw, 1958; 

Miller, Dowell, & Pender, 1989; Oxendine, 1961; Oxendine, 1969; 
Oxendine, 1972; Oxendine & Roberts, 1978; Trimble & Hensley, 
1984; Trimble & Hensley, 1990; Stier, Quarterman, & Stier, 1993) 
until 2000 (Hensley, 2000). Beginning in 1961, it was reported that 
84% of U.S. colleges and universities required physical education 
for graduation (Oxendine, 1961), and that percentage had increased 
to 87% in 1969 (Oxendine, 1969).  Trends observed during this 
period included an increase in coeducational classes, an increase 
in individual and dual sports, and an increase in using skill level 
as a grade factor.  

By 1972 it was reported that 94% of U.S. colleges and 
universities offered physical education to the general student 
body and 74% of the institutions required physical education for 
graduation (Oxendine, 1972), a decrease in physical education 
requirements for graduation from the 1960s. In addition, there 
was a movement of reducing the physical education requirement 
from two years to one year, a change towards allowing academic 
credit for physical education, a continuation of the trend towards 
lifetime sports as opposed to team sports, and an increase in coed 
classes during the period.  In 1978, 94% of the institutions offered 
physical education to the general college student but only 57% 
of them required physical education (Oxendine & Roberts, 1978). 
The movement towards coed classes, individual sports, dual sports, 
outdoor sports, and fitness courses continued. 

In 1984 it was reported that 94% of  U.S. colleges and 
universities continued to offer physical education while those 
that required physical education for graduation increased to 60% 
(Trimble & Hensley, 1984). In 1989 a study reported that 92% of 
the institutions surveyed offered physical education programs and 
that only 45% of the institutions required physical education for 
graduation (Miller et al., 1989), whereas another study reported that 
undergraduate BIP was found in 97% of the institutions (Boroviak, 
1989).  Approximately 70% of the institutions indicated that the 
physical activity (PA) courses were chosen as electives. 

Studies conducted in the 1990’s reported that 92% of U.S. 
colleges and universities offered physical education with 65% 
reporting required physical education for graduation. The downward 
trend in credit hours had apparently leveled off with institutions 
typically requiring two hours of credit.  This was also the first 
time one noticed the reporting of multi-dimensional courses that 
were described as a “health-related fitness course with cognitive 
components” (Trimble & Hensley, 1990, p.68). These “health-
related fitness courses” were replacing the former requirement of 
activity courses. It was also reported that PA classes were required 
in 94% of the historically black colleges and universities (Stier, 
Quarterman, & Stier, 1993).   

The most recent study related to BIP reported that 63% of U.S. 
institutions required physical education for graduation (Hensley, 
2000). It was also noted that 60% of the institutions reported having 
a multi-dimensional “health-related fitness courses” that emerged 
in the 1980s. According to Hensley, “Fitness for Life” was the most 
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common title used for these courses that combined health concepts 
with physical activity.  Frequently used descriptors in the course 
title were: “wellness,” fitness,” and “health” (Hensley, 2000).

The purpose of this study was to update current knowledge 
regarding the prevalence and characteristics of HRF and PA 
courses offered to students at U.S. colleges and universities.  More 
specifically we sought to understand the current status of health-
related fitness courses and how the offering of these courses differ 
at two-year and four-year institutions. As the health and wellness 
of college students becomes more important on campus settings, it 
is essential that departments offering HRF and PA courses evolve 
and grow based on contemporary practice and the health needs of 
students.

Methods
A 25-item survey was used to collect data to describe the 

prevalence of HRF and PA courses at U.S. institutions.  Questions 
in the survey were developed around previous research themes 
(Hensley, 2000; Trimble & Hensley, 1990) and recommendations 
from health and physical education faculty in a research university 
who had research expertise in PA and HRF education. The survey 
was pilot tested with a team of experts and face validity was 
determined. The survey was distributed using SurveyMonkey.
com, a web based survey tool that enabled the survey to be emailed 
and the results to be collected on-line.

Participating institutions were selected from a university 
(University of Texas) web page that had links to regionally 
accredited U.S. institutions of higher education. Specialized 
institutions that offered degrees in a single field and institutions with 
specialized vocational tracks were eliminated from the list because 
they typically did not have general education courses.  Email 
addresses of the individuals responsible for the administration of 
HRF and PA courses were acquired from the institutions’ web sites 
and these individuals were emailed a link to the survey.  The email 
also included a cover letter explaining the purpose of the study, a 
statement of IRB approval, and a consent agreement.  

The survey was emailed to 242 (101 two-year and 141 four-
year) institutions.  The initial launch of the survey resulted in 53 
responses, a second email reminder sent 10 days after the initial 
launch resulted in 33 more responses, and a third reminder sent 14 
days later brought 42 additional responses, totaling 128 returned 
surveys. The overall response rate was 53% (128 out of 242); 
however, twelve respondents skipped the survey item asking for 
their type of institution. Thus, the valid response rate was 48% 
(116 of 242), and 38 were 2-year and 78 were 4-year institutions.

After the surveys were completed and returned, the data were 
downloaded to Microsoft Office Excel, and then loaded to SPSS 
15.0 for statistical analysis.  Chi-square analysis and Fisher’s exact 
test were used to assess the association between the prevalence 
of HRF or PA courses and the institutional type (2-year vs. 4-
year institutions). A significance level of p < 0.05 was set for 
determining significant association. Descriptive statistics were also 
used to report frequency and percentages of the variables.  Some 
respondents did not answer one or more of the questions and some 
questions had more than one response; therefore, the percentage 
reported was based on the number of responses to each question 
rather than the 116 participating institutions.  

Results
Health Related Fitness Courses

Approximately 89.2% of the 2-year institutions and 82.0% 
of the 4-year in stitutions reported to offer one or more HRF 
courses.  A Fisher’s exact test (p = 0.42) determined that there 
was no difference in the prevalence of HRF courses between the 
two institution types. To determine the HRF course prevalence by 
enrollment, institutions were placed in six enrollment categories 
(1,000 students or less; 1,001-2,500; 2,501-5,000; 5,001-10,000; 
10,001-20,000; more than 20,000). A chi-square test (x2 = 4.874, 
df = 5, p = 0.431) indicated no association between the prevalence 
of HRF courses and enrollment for both 2-year and 4-year 
institutions.        
   

Table 2 summarizes the prevalence of HRF course associated 
with the use of Internet offered by 2-year and 4-year institutions 
respectively. Although a greater percentage of 2-year institutions 
tended to offer HRF as web-enhanced, hybrid or blended, and 
online courses than were 4-year institutions, a Fisher’s exact test 
revealed that 2-year institutions offered significantly more online 
HRF courses only (p = 0.001), but not web-enhanced or hybrid 
courses, than did 4-year institutions. 

Also, a Fisher’s exact test found that a significantly larger 
percentage (p < 0.01) of 4-year institutions (57.8%) had the HRF 
course as a graduation requirement for all students, as compared 
to 2-year institutions (18.2%, Table 3).  Other graduation 
requirements were not significantly different between the two types 
of institutions.  For the number of credits required for graduation, 
a chi-square test indicated no significant difference between the 
institution type (x2 = 6.91, df = 3, p > 0.05).  

A listing of the conceptual topics often included in HRF 
courses is shown in Table 4.  A Fisher’s exact test was utilized to 
identify association between the use of conceptual topics and the 
institution type. Only one topic (injury and violence) was found to 
be significantly associated with the type of institution.  That is, two-

 Two-year Four-year
 N=33 N=64
Enrollment n % n %

1,000 or less 6 18.2 11 17.2
1,001-2,500 8 24.2 20 31.3
2,501-5,000 13 39.4 14 21.9
5,001-10,000 4 12.1 8 12.5
10,001-20,000 1 3.0 7 10.9
More than 20,000 1 3.0 4 6.3

 Table 1. HRF Course Prevalence by Enrollment

 Two-year Four-year
 N=33 N=63
Online Course Types n % n % p

Web-enhanced 22 66.7 35 55.5 0.389
Hybrid or blended 9 27.3 9 14.3 0.165
Online 21 63.6 18 28.6 0.001

 Table 2. HRF Online Course Delivery
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year institutions were more likely to include injury and violence as 
a topic in their HRF course than were 4-year institutions.

Table 5 lists the prevalence of health-related assessments 
included in HRF courses by two types of institution. Fitness 
testing, nutritional analysis, chronic disease risk factors, and stress 
assessment were features of HRF courses. A Fisher’s exact test 
found no significant association between any of the assessments 
and the institution type.

While over 50 different course titles were listed for the HRF 
courses, the most common titles were “Concepts of Fitness and 
Wellness”, “Fitness and Wellness”, “Fitness for Life”, “Lifetime 
Fitness”, “Lifetime Wellness”, and “Personal Wellness”. 

Physical Activity Courses
Physical activity classes were present at a similar percentage of 

2-year institutions (86.5%) and 4-year institutions (87.2%), and the 
percentages were also similar in 2-year institutions (43.8%) and 4-
year institutions (41.2%) regarding requirement of PA courses for 
graduation. Table 6 provides a comparison of the number of PA 
credits required for graduation at two-year and four-year institutes. 
No significant association was found between the graduation 
requirement of credits and the institution type (x2 = 1.83, df = 4, 
p = 0.77). 

Discussion
One focus of analysis for this study was the difference between 

2-year and 4-year institutions in the prevalence and characteristics 
of HRF and PA courses.  The analyses of data revealed that there 
were no significant statistical associations between institution 
type and the prevalence of HRF or PA courses.  Both HRF and 
PA courses are in place in the majority of both 2-year and 4-
year campuses.  The findings more specifically indicated that 
89% of 2-year institutions and 82% of 4-year institutions offered 
HRF courses.  This is an increase in the number of institutions 
that offered HRF courses from the numbers previously reported 
(Hensley, 2000; Trimble & Hensley, 1990). 

There appear to be more similarities than differences between 
2-year and 4-year institutions regarding HRF and PA courses, and 
only a few aspects were found to be significantly different between 
the two institution types. Specifically, a significantly larger 
portion of 4-year institutions (57.8%) required HRF courses for 
graduation for all students compared to 2-year colleges (18.2%). A 
significantly larger portion of 2-year institutions (63.6%) offered 
online HRF courses than the 4-year institutions (28.6%), and 
a significantly larger percentage of 2-year institutions (45.5%) 

Health-Related Fitness Courses

 Two-year Four-year
 N=33 N=64
Graduation Requirement n % n % p

Required by all students 6 18.2 37 57.8 <0.01
Required by some majors 4 12.1 10 15.6 0.77
Required by some 
   departments  4 12.1 3 4.7 0.22
One of the choices 
   among a menu  10 30.3 9 14.1 0.06
Elective 7 21.2 7 10.9 0.22 
HRF Credits Required for Graduation
1 8 34.8 24 46.2
2 14 60.9 17 32.7
3 0 0 7 13.5
4 or more 1 4.3 4 7.7

 Table 3. HRF Course Graduation Requirements

 Two-year Four-year
 N=33 N=64
Student Assessments n % n % p

Fitness testing 22 66.7 46 71.9 0.419
Nutritional analysis 26 78.8 45 70.3 0.213
Chronic disease risk 
   factors 21 63.6 29 45.3 0.119
Stress Assessment 26 78.8 45 70.3 0.303

 Table 5. Health Assessments in HRF Courses

 Two-year Four-year
 N=18 N=33

PA credits required 
   for graduation n % n %
1 9 50.0 15 45.5
2 8 44.4 14 42.4
3 1 5.6 1 3.0
4 0 0.0 1 3.0
5 or more 0 0.0 2 6.1

 Table 6. PA Credits Required for Graduation

 Two-year Four-year
 N=33 N=64
HRF course concepts n % n % p

Physical activity 32 97.0 63 98.4 1.0
Components of fitness 32 97.0 62 96.9 1.00
Overweight and obesity 30 90.9 59 92.2 1.00
Stress management 31 93.9 54 84.4 0.21
Nutrition 28 84.8 57 89.1 0.54
Tobacco use 29 87.9 45 70.3 0.08
Substance abuse 25 75.8 46 71.9 0.81
Responsible sexual 
   behavior 19 57.6 38 59.4 1.00
Mental health 20 60.6 36 56.3 0.83
Chronic disease 22 66.7 32 50.0 0.14
Communicable disease 20 60.6 28 43.8 0.14
Injury and violence  15 45.5 14 21.9 0.02
Environmental quality 11 33.3 15 23.4 0.34
Access to health care 9 27.3 16 25.0 0.81
Immunizations 7 21.2 12 18.8 0.79

 Table 4. HRF Course Conceptual Topics
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included injury and violence as conceptual topics than did 4-year 
institutions (21.9%).

One new finding in this study is that a large portion of HRF courses 
were offered via the  Internet. In addition to the online HRF courses 
discussed above, most institutions, both 2-year (66.7%) and 4-year 
(55.5%) ones, offered web-enhanced HRF courses. Web-enhanced 
courses are campus-based courses involving the use of the Internet 
to enhance the learning experience. That is, in a web-enhanced 
course, students meet in a classroom like a traditional class with 
an instructor at the regularly scheduled day, time, and location, but 
contents or materials of the course are made accessible to students 
via the Internet for them to study after class. In addition, 27.3% of 
two-year institutions and 14.3% of four-year institutions delivered 
the HRF course via a hybrid or blended format, which reduced 
the amount of classroom seat time by moving a significant part of 
the course learning online. All this reflects the trend that Internet 
related courses have become an important forum for delivering 
instruction at colleges and universities (Davidson-Shivers, 2009).

Healthy Campus 2010 (American College Health Association, 
2006) identified 10 leading health indicators that reflect health 
concerns on the college campus.  These 10 indicators were all 
chosen as conceptual topics of the HRF course by the participating 
institutes of this study.  Of the 10 leading health indicators, five 
were chosen by relatively more institutions as conceptual topics 
and they were physical activity, overweight and obesity, tobacco 
use, substance abuse, and responsible sexual behavior. The other 
five leading health indicators were chosen with relatively less 
frequency and they were mental health, injury and violence, 
environmental quality, access to health care, and immunization. 
However, the least five chosen indicators may need a greater focus 
in HRF courses given their importance. For example, injury and 
violence are the leading causes of death for the college-student 
age group (National Center for Health, 2008), yet only 30.2% 
of the participating institutions (2-year and 4-year combined) 
included injury and violence as a conceptual topic in their HRF 
courses. Also, environmental quality and access to health care 
were the eighth and ninth ranked conceptual topics chosen by 
the participating institutions, but it is likely that these topics will 
become more prevalent in the future given today’s issues with 
health care and global epidemics of infectious. disease. 

In 1969 it was reported that 87% of institutions required physical 
education (Oxendine, 1969), whereas 63% of institutions required 
physical education for graduation by 2000 (Hensley, 2000). In this 
study it was found that approximately 44% of 2-year institutions 
and 41% of 4-year institutions required PA courses for graduation. 
In 1990 researchers first mentioned that HRF courses were 
beginning to replace PA courses as required physical education 
(Trimble & Hensley, 1990). By 2000, 60% of institutions offered 
multi-dimensional “health-related fitness courses” (Hensley, 
2000). In this study it was found that approximately 89% of 2-year 
and 82% of 4-year institutions offered HRF courses. 

Although the type of courses used to meet college and university 
physical education requirements is changing, most institutions 
(86.5% of 2-year and 87.2% of 4-year institutions) continue to 
offer PA classes and many still require PA courses for graduation. 
It may be a trend, however, that HRF courses are replacing PA 
courses as required physical education courses in colleges and 
universities.

Finally, it is desirable to discuss some thoughts on future 

research. As the offering of HRF courses via or partially via the 
Internet continues to increase, it is important that researchers 
investigate the effectiveness of such courses. Since one purpose of 
HRF courses is to teach the “why” and the “how” of fitness, it must 
be determined if web-based education actually achieves this end. 
In addition, it also needs to be determined if self-directed physical 
activity, as required or encouraged in web based courses, is as 
successful in leading to improved health as is activity conducted in 
on-campus HRF courses. Also, as HRF courses continue to become 
more popular on campuses and serve as the required PA/physical 
education/wellness course, institutional leaders and researchers 
need to determine the future of traditional PA courses.

References
Adams, T. M., & Brynteson, P.  (1995).  The effects of two types of 

required physical education programs on attitudes and exercise habits 
of college alumni. The Physical Educator, 52, 203-210.

Adams, T. M., Graves, M. M., & Adams, H. J.  (2006). The effectiveness 
of a university level conceptually-based health-related fitness course 
on health-related fitness knowledge. The Physical Educator, 63, 104-
112.

American College Health Association. (2006). American college health 
association national college health assessment spring 2006 reference 
group data report. Journal of American College Health, 55, 195-206. 

Boroviak, P. C. (1989). The status of physical education basic instruction 
programs in selected large universities in the United States.  The 
Physical Educator, 46, 209-212.

Cordts, H. J., & Shaw, J. H.  (1958).  Status of the physical education 
required or instructional programs in four-year colleges and universities.  
The Research Quarterly, 31, 409-419.

Davidson-Shivers, G. V.  (2009). Frequency and types of instructor-
interactions in online instruction. Journal of Interactive Online 
Learning, 8(1), 23-40.

Hensley, L. D. (2000). Current status of basic instruction programs in 
physical education at American colleges and universities.  Journal of 
Physical Education, Recreation and Dance, 71(9), 30-36.

Hunsiker, P. A.  (1954). A survey of service physical education programs 
in American colleges and universities. Annual Proceedings of the 
College Physical Education Association, 64(6), 29-30.

Miller, G. A., Dowell, L. J., & Pender, R. H.  (1989). Physical activity 
programs in colleges and universities. Journal of Physical Education, 
Recreation and Dance, 60(6), 20-23.

National Center for Health. (2008). Health, United States, 2008.  National 
Center for Health Statistics, Washington, DC.

Oxendine, J. B. (1961). The service program in 1960-61. Journal of 
Health, Physical Education, and Recreation, 32(6), 37-38.

Oxendine, J. B. (1969).  Status of required physical education programs in 
colleges and universities. Journal of Health, Physical Education, and 
Recreation, 40(1), 32-35.

Oxendine, J. B.  (1972).  Status of general instruction programs of physical 
education in four-year colleges and universities. Journal of Health, 
Physical Education, and Recreation,43(3), 26-28.

Oxendine, J. B., & Roberts, J. E. (1978). The general instruction program 
in physical education at four-year colleges and universities: 1977. 
Journal of Health, Physical Education, and Recreation, 49(1), 21-23.

Stier, W. F., Quarterman, J., & Stier, M. M. (1993).  The status of physical 
education performance classes within historically black colleges and 
universities. Journal of Physical Education, Recreation and Dance, 
64(5), 87-94.

Swinford, P. L.  (2002).  Advancing the health of students: A rationale 
for college health programs. Journal of American College Health, 50, 
309-312.

Trimble, R. T., & Hensley, L. D. (1984). The general instruction program 
in physical education at four-year colleges and universities. Journal of 
Health, Physical Education, Recreation & Dance, 55(5), 82-89. 

Trimble, R. T., & Hensley, L. D. (1990). Basic instruction programs 
at four-year colleges and universities. Journal of Health, Physical 
Education, Recreation and Dance, 61(6), 64-73.       ■



volume 5, issue 2          21

by Jiabei Zhang, Western Michigan University

Abstract
The purpose of this study was to analyze the employment market 

of adapted physical education (APE) careers in higher education 
since 1975 to see if the increase of this market has continued since 
1998. Based on the data collected from the Chronicle of Higher 
Education, a total of 887 APE job openings have been posted since 
1975, including about 45% of the openings that were APE first 
priority (i.e., APE as a major responsibility) and 55% were listed 
as APE second priority (i.e., APE as a minor responsibility). The 
yearly frequencies of APE job openings, the yearly proportions 
of APE first priority, and the yearly proportions of APE second 
priority over the years were analyzed by regression analysis and 
descriptive statistics. The results revealed that the employment 
market of APE professionals is a growing one in higher education; 
however, the proportion of APE first priority contribution to the 
market has been decreasing over the years, while the proportion of 
APE second priority contribution to the market has been increasing 
over the years. This growing employment market is therefore 
primarily attributed to APE second priority openings.  

Key words: teacher preparation

The enactment of the Education for All Handicapped Children 
Act (now the Individuals with Disabilities Education Act) requires 
that physical education services, specially designed if necessary 
must be made available to all students with disabilities receiving 
a free and appropriate public education (Federal Register, 1977; 
Sherrill 2004). This enactment has resulted in the fact that more 
students have been prepared by more professors at colleges and 
universities to teach adapted physical education (APE) in public 
schools over the years. When more APE professors have been 
needed for training more APE students, it has been assumed that 
the employment market of APE careers in higher education has 
grown over the past 34 years since 1975. This assumption has been 
documented in three studies (Dunn & McCubbin, 1991; McCubbin 
& Dunn, 2000; Zhang, Joseph, & Horvat, 1999).   

Dunn and McCubbin (1991) published an article including 
an analysis of the employment market of APE careers in higher 
education. They collected the data for documenting the need for 
more APE leadership personnel. A systematic analysis of the data 
from the Chronicle of Higher Education, Dissertation Abstracts 
International, and the Physical Education Gold Book revealed that 
the number of available APE leadership personnel was not enough 
to fill those job positions available in a growing employment market 
of APE careers in higher education. They revealed that the number 
of APE position openings at colleges and universities had linearly 
increased between years 1981-1989, which partially supported the 
assumption that the employment market of APE careers in higher 
education has grown since 1975.

Zhang, Joseph, and Horvat (1999) investigated the marketable 

features of APE careers in higher education. They identified 560 
APE job openings, including 297 APE first priority (i.e., APE as 
a major responsibility) and 263 APE second priority (i.e., APE as 
a minor responsibility) from the Chronicle of Higher Education 
between 1975-1976 and 1997-1998. These data were analyzed 
by regression analysis, chi-square, and descriptive statistics. The 
results indicated that the employment market of APE careers in 
high education was a growing one that demanded more candidates 
specializing in APE to prepare in other areas and encouraged 
candidates specializing in other areas to minor in APE. In this 
growing market, APE second priority openings increased more 
quickly than APE first priority openings. This study further 
confirmed the assumption that the employment market of APE 
careers in higher education had grown from 1975-76 to 1997-98.

In reanalyzing the need for the preparation of APE leadership 
personnel (i.e., doctoral APE students), McCubbin and Dunn 
(2000) also depicted the employment market of APE careers in 
higher education.  Data were collected on those advertised APE 
positions in the Chronicle of Higher Education from 1991 to 
1998 that were used to compare to the numbers of APE personnel 
prepared. They revealed that during this time period, the available 
doctoral APE students completing dissertations was too small 
to fill the APE job positions in higher education advertised in 
the growing employment market of APE careers at colleges and 
universities between 1991 and 1998. This result was clearly 
similar to that found in the study by Zhang, et al (1999), partially 
documenting the assumption that the employment market of APE 
career in higher education has grown since 1975.

As a total of 34 years have been passed since 1975, however, 
the results obtained from the above three studies could not be 
employed in completely documenting this assumption that the 
employment market of APE careers in higher education has 
continued to grow since 1998. The above studies just documents 
that the employment market of APE careers in higher education 
has grown over years 1981-1989 (Dunn & McCubbin, 1991), 
1991-1998 (McCubbin & Dunn, 2000), and 1975-1998 (Zhang, et 
al., 1999). Has the employment market of APE careers in higher 
education continuously grown after 1998? Research evidence has 
not been found in a review of relevant literature. A need does exist 
for initiating an investigation analyzing the employment market of 
APE careers in higher education since 1975 to see if the increase 
of this market has continued since 1998.  

If a trend of the employment market of APE careers in higher 
education over past 34 years can be fitted, moreover, the major 
contribution made to this market by APE first priority or APE second 
priority has not been made clear yet.  A trend of the employment 
market of APE careers in higher education is generally fitted based 
on the yearly frequencies of APE job openings (Zhang, et al., 1999). 
Each of the yearly frequencies of APE job openings (e.g., 45 in 
1997) include two proportions, the proportion of APE first priority 
openings in the total APE job market (e.g., 16/45 = 0.36) and the 
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proportion of APE second priority openings in the total APE job 
market (e.g., 29/45 = 0.64).  A frequency signifies the total number 
of APE job openings in a given year, while a proportion shows the 
contribution of APE first priority openings or APE second priority 
openings to the total number of APE job openings. 

It is believed that yearly frequencies are useful for describing 
an absolute trend of the employment market of APE careers in 
higher education using APE job openings. It may mislead readers, 
however, if they are used to seeing a developmental trend using 
APE first priority opening or APE second priority openings. 
For example, let us suppose that yearly frequencies of APE first 
priority openings over the three years have grown (11, 12, 13) and 
APE second priority openings over the same years have grown 
as well (1, 7, 9),  implying that total APE job openings have also 
grown over the same years (12, 19, 22). However, the contribution 
of APE first priority openings to the total APE job openings has 
actually decreased based on the proportion (11/12 = 0.92, 12/19 
= 0.63, 13/22 = 0.59). The yearly proportions of APE first and 
second priority openings should therefore be used to depict market 
trends. However, no study has been found using yearly proportions 
of APE first and second priority to analyze their contributions to 
the employment market of APE careers in higher education.    

The primary purpose of this study was to quantitatively analyze 
the employment market of APE careers in higher education since 
1975, to see if the increase of this market has continued since 
1998, based on the data of yearly frequencies of APE job openings. 
Secondarily, this study analyzed the contributions of those APE 
job openings requiring APE as a major and minor responsibility 
to this employment market based on yearly proportions of APE 
first and second priority. It has been assumed that the employment 
market of APE careers in higher education has been a growing 
market primarily contributed by either APE first priority or APE 
second priority openings.

Method
Data Collection

The Chronicle of Higher Education was used as the primary 
data source in this study. All the advertised announcements in 
kinesiology, physical education, exercise science, sport science, 
health, recreation, and dance from all issues of this primary 
source since academic years 1975-76 were searched manually and 
electronically. Each APE job opening announced was identified for 
analyses if a responsibility for teaching an APE course, conducting 
APE research, or equivalents was included in this opening. The 
equivalents were such similar APE terms as adapted physical 
activity, adapted kinesiology, special physical education, and 
physical education for individuals with disabilities or similar terms 
such as handicapped children. 

It should be noted that if an APE job opening was repeatedly 
advertised for two or more times during an academic year, this 
job opening was identified once announced in this year only. 
For checking the reliability of data collection conducted by a 
researcher, another researcher also sampled 10 academic years of 
announcements randomly from the total 34-year period between 
academic year 1975-76 and academic year 2008-09. The Chronicle 
of Higher Education is the best data source for advertising most job 
openings in higher education, including most APE job openings. It 

has extensively been used as the primary data source in conducting 
career studies in special education (e.g., Sindelar, Buck, Carpenter, 
& Watanabe, 1993) and APE (e.g., Dunn & McCubbin, 1991) in 
higher education.

Data Categories
Three data sets were used in this study, (a) APE job openings, 

(b) APE first priority, and (c) APE second priority openings. APE 
job openings included the yearly frequencies of openings requiring 
APE as a part of the job duty. APE first priority was the yearly 
proportion of openings requiring an APE specialization with or 
without the responsibility in one or more other areas. APE second 
priority constituted a specialization in another area or a general 
background across several areas with a responsibility for teaching 
and researching in APE. Announcements coded as APE first or 
second priority were independently completed by two researchers 
to check reliability.  

In the data set of APE job openings, a yearly frequency is simply 
the number of APE job openings identified in the corresponding 
academic year. In academic year 2005-06, for example, the yearly 
frequency of APE job opening was 34, since a total of 34 APE job 
openings were identified. In either data set of APE first priority or 
APE second priority, a yearly proportion was calculated through 
dividing the yearly frequency of one such data set by the yearly 
frequency of APE job openings. In academic year 2005-06, for 
example, the yearly proportion of APE first priority was 0.35 
because the yearly frequency of APE first priority is 12 and the 
yearly frequency of APE job openings was 34 (12/34 = 0.35). 

   
Data Analyses

Four types of data analyses were conducted in this study. 
The first type of analysis was a reliability analysis in the inter-
observer agreement method. To check the reliability of identifying 
APE job openings, coding APE first priority openings, or  coding 
APE second priority openings, the number of agreements found 
between two persons was divided by this same number plus the 
number of disagreements, and the quotient was then multiplied by 
100 (Thomas & Nelson, 1996; Zhang, et al., 1999).

The second type of analysis was a calculation of regression 
equations. All data sets were fitted in linear regression equations. 
Each of these equations was calculated with academic years as the 
predictor variable and the yearly frequencies for APE job openings 
or proportions for APE first or APE secondary priority as the 
criterion variable (Sindelar, et al., 1993; Zhang, deLISLE, Chen, 
2006). The effect of the predictor variable on the criterion variable 
was checked in an analysis of variance (F test) and a coefficient of 
determination (R2).

The third type of analysis was a computation of the related data 
pertaining to APE job openings found over the academic years from 
1998-99 to 2008-09 - including the mean of APE job openings, the 
standard deviation of APE job openings, and information about 
fitted regression equations. These data were used to compare to 
the corresponding data found over the academic years from 1975-
76 to 1997-98, which were reported in a previous investigation 
(Zhang, et al., 1999).   

The fourth type of analysis was a description of other 
specialization areas in combination with APE responsibility. 
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The total number of these areas and their frequencies was first 
counted. The distribution of the combined frequencies with APE 
over areas was then analyzed with a chi-square test for goodness 
of fit (x2; Thomas & Nelson, 1996) to verify if actual frequencies 

were proportional to averaged ones. Ranks of these areas were 
also listed according to the percentages in combination with APE 
responsibility.

Academic APE job opening APE first priority APE second priority
Years Frequency Frequency Proportion Frequency Proportion
1975-1976 6 2 0.33 4 0.67
1976-1977 15 6 0.40 9 0.60
1977-1978 22 12 0.55 10 0.45
7198-1979 25 20 0.80 5 0.20
1979-1980 12 11 0.92 1 0.08
1980-1981 20 13 0.65 7 0.35
1981-1982 22 13 0.59 9 0.41
1982-1983 15 10 0.67 5 0.33
1983-1984 22 14 0.64 8 0.36
1984-1985 20 9 0.45 11 0.55
1985-1986 22 18 0.82 4 0.18
1986-1987 19 8 0.42 11 0.58
1987-1988 30 19 0.63 11 0.37
1988-1989 32 23 0.72 9 0.28
1989-1990 25 13 0.52 12 0.48
1990-1991 21 11 0.52 10 0.48
1991-1992 36 18 0.50 18 0.50
1992-1993 25 13 0.52 12 0.48
1993-1994 29 12 0.41 17 0.59
1994-1995 28 12 0.43 16 0.57
1995-1996 36 10 0.28 26 0.72
1996-1997 34 14 0.41 20 0.59
1997-1998 45 16 0.36 29 0.64
1998-1999 37 11 0.30 26 0.70
1999-2000 36 12 0.33 24 0.67
2000-2001 31 8 0.26 23 0.74
2001-2002 30 10 0.33 20 0.67
2002-2003 26 9 0.35 17 0.65
2003-2004 30 11 0.37 19 0.63
2004-2005 29 8 0.28 21 0.72
2005-2006 34 12 0.35 22 0.65
2006-2007 30 5 0.17 25 0.83
2007-2008 30 10 0.33 20 0.67
2008-2009 13 7 0.54 6 0.46
Total/Proportion 887 400 0.45 487 0.55

 Table 1. Frequencies and Proportions of APE Job Openings,  APE First Priority, and APE Second Priority  
                  In Employment Market in Higher Education from Academic Year 1975-76 to 2008-09
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Results
The estimate of reliability for identifying APE job openings 

from the Chronicle of Higher Education was 96%, while the 
estimate of reliability for coding APE first and second priority was 
91%. Table 1 presents the yearly frequencies of APE Job openings 
and the yearly proportions of APE first priority and second priority. 
As presented in Table 1, a total of 887 APE job openings were 
identified in the Chronicle of Higher Education from academic 
year 1975-76 to academic year 2008-09. In the total openings, the 
proportion of APE first priority was 0.45, while that of APE second 
priority was 0.55.  

Table 2 presents the regression line fitted for APE job openings. 
The rate of each trend is estimated based on coefficient of a variable 
X with a positive coefficient showing an increasing trend and a 
negative one showing a decreasing trend. As shown in Table 2, 
regression equations fitted based on the yearly frequencies for APE 
job openings and the yearly proportions for APE second priority 
showed a significantly increasing trend, but regression equation 
fitted based on the yearly proportions for APE first priority showed 
a significantly decreasing trend.

Table 3 presents the related data computed for two phases, 
including phase 1 over the academic years 1975-76 to 1997-98 
and phase 2 over the academic years 1997-98 to 2008-09. The 
averaged APE job openings obtained in phase 2 (M = 29.63) was 
higher than the averaged APE job openings found in phase 1 (M = 
24.39). The marketable trend fitted over phase 2, however, did not 
increase as compared to the marketable trend fitted over phase 1. 
The marketable trend fitted over phase 1 increases at a rate of 1.03 
position opening per year, while the marketable trend fitted over 
phase 2 decreases at a rate of 1.24 position opening per year. 

Table 4 presents other specialization areas included in all 
APE job openings and their frequencies, percentages, and ranks. 
As shown in Table4, a total of 15 other specialization areas were 
identified in combination with APE responsibility. The result of 
chi-square test indicated a significant difference in the distribution 
of the frequencies over these areas, x2 (14, N = 1490) = 4645.55, p 
< .001. As presented in corresponding ranks based on percentages 
in Table 3, the 15 other areas included in APE job openings were 
ranked from physical education methods (the top one) to special 
education and others (the last one)

Discussion
The results of this investigation document the assumption that 

the employment market of APE careers in higher education has 
grown since 1975. As shown in Table 2, the fitted equation of APE 
job openings shows an increasing trend, which is increased by 
0.48 APE job opening an academic year as indicated in the fitted 
regression equation based on the yearly frequencies of APE job 

 APE Job APE First APE Second
 Openings Priority Priority

Data Yearly Yearly Yearly
 frequencies proportions proportions

Equation Y=0.48X - 935.74 Y=-0.01X + 22.95 Y=0.12X–22.89

Trend Increase Decrease Increase

Rate of 
trend 0.48 1% (0.01 x 100) 12% (0.12 x 100)

R2 .33 .40 .42

F(1, 32) 
value 15.97 21.47 23.19

P value .00 .00 .00

 Table 2. Regression Equations Fitted based on the Yearly
                  Frequencies of APE Job Openings and the Yearly
                  Proportions of APE First Priority and APE Second
                  Priority from Academic Years 1975-76 to 2008-09

 Phase 1 Phase 2
 1975-76 to 1997-98 1998-99 to 2008-09
Mean of the 
APE Openings 24.39 29.63

SD of the 
APE Openings 8.74 6.38
Regression 
Equation Fitted Y = 1.03X - 2024 Y = -1.24X + 2506
Trend of the 
Fitted Equation Increase Decrease
Rate of the 
Fitted Equation 1.03 1.24
R2 of the 
Fitted Equation .65 .41
F value of the 
Fitted Equation 38.84 6.36
P value of the 
Fitted Equation .00 .03

 Table 3. Mean, Standard Deviation, and Information about 
                  Fitted Regression Equations based on the Yearly
                  Frequencies of APE Job Openings over  Phase 1
                  from 1975-76 to 1997-98 and Phase 2 from 
                  1998-99 to 2008-09 

Other area Frequency Percentage Rank
Physical education methods 497 33.33 1
motor behavior and control 261 17.51 2
Health and wellness education 136 9.12 3
Tests, measurement, and evaluation 106 7.11 4
Biomechanics and kinesiology 104 6.98 5
Exercise physiology and fitness 100 6.71 6
Physical and recreational therapy 49 3.29 7
Sports management & administration 48 3.22 8
Sport medicine and athlete training 44 2.95 9
First aid, CPR, and safety education 39 2.62 10
Research methods 34 2.28 11
Sport psychology 28 1.88 12
Sport history, philosophy, sociology 22 1.48 13
Statistics and computer application 12 0.80 14
Special education and others 11 0.74 15
Total  1491 100 --

 Table 4. Frequencies, Percentages, and Ranks of Other
                  Areas in Combination with APE Job Openings
                 from  Academic Years 1975-76 - 2008-09
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openings (Y = 0.48X - 935.74, R2 = .33, F[1, 32] = 15.97, and p = 
.00). Since the F test for this regression reveals a significant linear 
relationship between the predictor variable (years) and the criterion 
variable (job openings), we can conclude that the job market of 
APE careers in higher education is growing over the past 34 years. 
This finding clearly supports the prediction of a continued increase 
in the APE job market in higher education since 1975 made by 
Zhang, et al., 1999.   

It should be noted that even though the averaged APE job 
openings increased from  phase 1 (academic years from 1976-76 
to 1997-98) to phase 2 (academic years from 1998-99 to 2008-09) 
- as presented in Table 3, the trend of the APE job market over the 
phase 2 period decreased at a rate of 1.24 position openings per 
year. The reasons why this happened are potentially complicated 
but two are presented here as possibilities. One reason refers to 
the inclusion movement over the past 10 years, which places 
students with disabilities in general PE classes, perhaps resulting 
in APE being de-emphasized in programs. Another reason refers 
to economic difficulties over recent years, which has resulted in 
budget cuts for higher education overall, and therefore maybe 
resulting in APE professor positions being frozen in universities. 
The decrease of the APE job market trend over phase 2, however, 
does not change the overall APE job market increasing from 
academic years 1975-76 to 2008-09 at a rate of 0.48 job positions 
(see Table 2) because APE job openings in phase 2 are more than 
that in phase 1 (see Table 3).   

We can therefore say that the APE job market in higher education 
has grown over the past 34 years. However, this growing job market 
was not primarily contributed by APE first priority job openings in 
which APE was required as the primary responsibility. In fact, it 
was primarily contributed by APE second priority job openings in 
which APE was required as a secondary responsibility. This finding 
can be clearly seen in Table 2. The fitted regression line based on 
the yearly proportions of APE first priority job openings shows a 
decreasing trend, which was decreased by 1% (0.01 x 100) of APE 
job openings per year based on the fitted regression equation (Y = 
- 0.01X + 22.95, R2 = .40, F[1, 32] = 21.47, and p = .00); however, 
the fitted regression equation based on the yearly proportions of 
APE second priority job openings shows an increasing trend, 
which was increased by 12% (0.12 x 100) of the APE job openings 
a year based on the fitted regression equation (Y = 0.12X – 22.89, 
R2 = .42, F[1, 32] = 23.19, and p = .00). 

This finding indicates that APE job openings have required 
candidates specializing in one of the other areas but capable of 
taking APE as a secondary duty has gradually increased more 
than candidates specializing in APE over the years. Why has 
this situation happened? No one knows at this point! One of the 
possible reasons is that there is a shortage of qualified candidates 
specializing in APE available in this market. When colleges and 
universities could not find qualified APE candidates in a year, they 
would have had to change their requirements by finding candidates 
specializing in related areas to take on an APE duty. As a matter 
of fact, some studies (e.g., Jansma & Surburge, 1995; Kelly & 
Gansneder, 1998; McCubbin & Dunn, 200; Sherrill, 2004; Wenos, 
Koslow & Wenos, 1996; Woods & Karp, 1997) have found that the 
supply of qualified APE candidates has been too small to meet the 
demand of APE openings in higher education, resulting in more 
candidates specializing in related areas being employed in this 
market.  

It should also be noted that in the employment market of APE 
careers in higher education, not only candidates specializing in other 
areas should be ready to take APE as a part of their job duty, but 
also candidates specializing in APE should be prepared to take one 
or more other areas as their responsibility. As presented in Table 4, 
there are a total of 15 other related areas that were included in APE 
job openings. Among these related areas, candidates for taking 
APE positions would be most likely to take their responsibility in 
physical education methods (33.33%), motor behavior and control 
(17.52%), health and wellness (9.12%), test, measurement and 
evaluation (7.4%), biomechanics and kinesiology (6.98%), and 
exercise physiology and fitness (6.71%). This finding supports the 
results obtained by Zhang et al (1999) in which these related areas 
were the top five areas announced in APE job openings. 

In conclusion, the employment market for APE careers in higher 
education has continually grown since 1975. APE job openings 
have increased by 0.48 APE job opening per academic year. The 
increase of the employment market has been primarily contributed 
by APE second priority job openings that perhaps resulted from 
the supply of candidates specializing in APE being too small to 
meet the demand of the APE market in higher education. A total of 
15 other related areas have been included in the APE job openings. 
A candidate for an APE position is expected to teach one or more 
other area(s) such as physical education methods, motor behavior 
and control, health wellness education, test, measurement and 
evaluation, biomechanics and kinesiology, and/or exercise 
physiology and fitness. 
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Abstract
The purpose of this study was to describe the profile, content, 

delivery mechanism, and application of teaching standards, 
National Association of Sport and Physical Education (NASPE) and 
Adapted Physical Education National Standards (APENS), within 
the Introduction to Adapted Physical Education (APE) course for 
college/university PETE preparation programs.  Participants were 
136 faculty members who taught the Introduction to APE course 
representing 129 different colleges/universities from 41 states. 
Participants representing 129 (response rate of 38%, 136 different 
faculty) colleges/universities from 41 of the 50 states in the U.S. 
completed an online survey of 40 questions. Student population 
was cross disciplined (i.e. teacher education, exercise science, 
athletic training) with the majority enrolled at the junior level. 
Content areas identified as a major emphasis (5 or more hours of 
lecture) were Disabilities (72%), Instructional and Motivational 
Strategies (70%), Modifications (70%), Physical fitness, Motor 
skills, and Motor development of students with disabilities (59%), 
and Writing and Implementation of Individual Education Plans 
(52%). Practicum experiences were included within 84% of the 
introductory courses. The courses were taught by professionals 
without Ph.D’s in APE (60%). Participants indicated they addressed 
NASPE standards and APENS. 

Introduction
Physical Education Teacher Education (PETE) preparation 

programs are challenged to meet the demands of how best to 
prepare highly qualified professionals, which includes the ability 
to teach students with disabilities in physical education. During 
the 1990’s it was noted that prospective physical educators often 
lack the confidence to teach students with disabilities (DePauw, 
1996).  Now, more recently, when examining the perceived needs 
of practitioners who have completed their undergraduate degrees 
in physical education one of the most important instructional 
areas identified was programming for students with special 
needs (Collier & Hebert, 2004; Hill & Brodin, 2004).  When 
general physical education teachers have to teach students with 
disabilities it is likely to be in an inclusive setting. According 
to the U.S. Department of Education (2003), 88% of students 
with disabilities at the secondary levels (Junior and Senior High 
school) are receiving physical education in the general setting.  
However, general physical education teachers are delivering 
service to students with disabilities with likely only one course 
in professional preparation devoted to adapted physical education 
(APE). This limited preparation for general physical education 
teachers is likely due to the fact that 38 of 50 states in the U.S. do 
not require professional training beyond one course   regarding 
teaching physical education to students with disabilities (Wetzel, 

2007; Wetzel,  Tymeson,, Felix,, Mikat, & DiRocco, 2010).
Most college/university PETE preparation programs are guided 

by professional standards and related competencies (i.e., state 
teaching standards, national teaching standards, and professional 
organization standards). The National Council for Accreditation 
of Teacher Education (NCATE) standards are used in Teacher 
Education programs in all 50 of the United States and over 
two thirds of newly licensed teachers are graduates of NCATE 
approved programs (Butler, 2006).  NCATE has created Specialized 
Professional Associations (SPAs) for specific specializations and 
the SPA for physical education is NASPE who published the 
Beginning Physical Education Teacher Standards in 2003 to help 
address professional development.  These standards were meant to 
serve several roles, including the delimitation of content, direction 
for program development, framework for organizing components 
of effective teaching based on theory and empirical evidence, 
and direction for professional improvement throughout a career 
(NASPE, 2003).   The NASPE Beginning Physical Education 
Teacher standards were meant to form the foundation for PETE 
preparation programs by providing a guide to what beginning 
teachers should know and could apply in the field, while learning 
how to be competent professionals. 

The NASPE Beginning Physical Education Teacher Standards 
of 2003 consisted of 10 different standards, including one specific 
standard to address teaching students with disabilities, entitled 
Diverse Learner. This standard supported that beginning physical 
education teachers should understand how individuals differ in 
their approaches to learning and emphasized the need for physical 
education teachers to be able to create appropriate instruction 
adapted to these learning differences (NASPE, 2003). Within 
the Diverse Learner standard, the knowledge indicator suggested 
the beginning teacher should have a knowledge base in the areas 
of special needs, including physical and emotional challenges, 
learning disabilities, sensory difficulties, and language barriers.  
Additionally, the matching performance indicator identified that 
the teacher should be able to use appropriate strategies, services, 
and resources to meet special and diverse learner needs (NASPE). 
The purpose of including the diversity standard was to facilitate the 
physical educator’s ability to foster an inclusive and appropriate 
environment for students with diverse needs and enhance the 
physical educator’s appreciation of diversity (Ayers & Housner, 
2008). The diversity standard is likely applied within PETE 
preparation programs through a course designated to address an 
introduction to the area of adapted physical education; hereafter 
referred to in this article as the Introduction to APE course.  

As of October 2008, the NASPE Beginning Physical Education 
Teacher Standards were modified. This modification resulted in 
the Diverse Learner standard no longer being addressed as a single 
standard, but instead infused throughout the remaining standards 
(NASPE, 2008).   This revision presents an even greater challenge 
for PETE programs to address teaching students with disabilities 
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in an Introduction to APE course because there is no longer one 
specific standard for diverse learners.  Other professional standards 
might need to be considered to help guide the PETE programs to 
address teaching students with special needs in physical education 
such as the Adapted Physical Education National Standards 
(APENS). 

There are 15 standards within APENS established on five levels 
representing knowledge and practical competencies for teaching 
both students with and without disabilities (Kelly, 2006). The first 
three levels of APENS have indicators to address the knowledge 
base of general physical educators working with students without 
disabilities. The fourth and fifth levels have indicators that address 
knowledge and practical application for teaching students with 
disabilities (Kelly, 2006). College/university PETE programs may 
choose one or both sets of standards (NASPE and/or APENS) to 
help guide and measure student competencies as outcomes for the 
Introduction to APE course.  

Research in PETE programs has focused on curriculum 
alignment (Bulger, Housner, & Lee, 2008); general description of 
the curriculum, coursework, and practical experience of the teacher 
candidates (Ayers & Housner, 2008; Hetland & Strand, 2010); and 
the infusion of diversity within the curriculum (Burden, Hodge, 
O’Bryant, & Harrison, 2004).  Ayers and Housner reported PETE 
programs do place an emphasis on multiculturalism or diversity 
(84%), but instruction and practica in APE were limited to less 
than 25% of the curricular focus (2008).  More specifically, with 
regards to the Introduction to APE course, there has been a paucity 
of literature that reports an overall profile to include discussion 
of content, methodology, or student competency (Folsom-
Meek, Nearing, Groteluschen & Krampf, 1999; Folsom-Meek, 
Nearing, & Kalakian, 2000). Research has been documented 
related to practicum experiences and general course content 
but more is needed (Hodge, Davis, Woodard, & Sherrill, 2002; 
Hodge & Jansma, 1999; Hodge, Tannehill & Kluge, 2003).  If the 
Introduction to APE course is designed to serve as preparation 
for future physical educators to teach students with disabilities in 
physical education, continued review of this course is needed. 

Therefore, the purpose of this study was to describe the 
course profile, course content,  mechanism of delivery, and the 
application of teacher standards on content for the Introduction to 
APE course within college/university PETE preparation programs.  
Specifically, the research questions for the study included:  (a) What 
is the overall profile of the Introduction to APE course? (i.e. who is 
teaching the course, who is taking the course, when is the course 
offered in the PETE curriculum, is the course required, etc.),  (b) 
What is the content of the Introduction to APE course? (c) What is 
the mechanism of delivery for the Introduction to APE course? (d) 
Does the content included in the Introduction to APE course align 
with the teaching standards?  And (e) how do the faculty perceive 
student competency for teaching students with disabilities after 
completing the course. 

Method
Participants 

Participants were recruited from three sources using 
convenience sampling; (a) professional contact at a national PETE 
convention; (b) published PETE national directory; and (c) a list 

of PETE programs provided by the (NCATE). There was no one 
single comprehensive list of PETE programs in the United States 
available to the authors. The main criterion for selection was that 
the programs had a PETE program at the undergraduate level. 
In total, 349 college/university PETE programs of the reported 
700 PETE programs (Bain, 1990) were contacted and invited to 
participate in this study. Convenience sampling was used due 
to lack of a comprehensive listing of all PETE programs in the 
United States. 

Data Collection Instrument
The data collection instrument was a descriptive online survey 

set up through Survey Monkey (http://www.surveymonkey.com). 
The survey consisted of six different sections in an effort to 
answer each of the five research questions.  Section I consisted of 
demographic questions about the university, the department and 
it’s majors, the APE program within the department, and the APE 
programs in the public schools (PK-12) within the state.  Section 
II focused on the faculty member teaching the course and his/her 
educational background.  Section III focused on the APE course(s) 
offered, including questions about credits, hours dedicated to 
lectures, practica offered, numbers of students taking the course, 
students required to take the course, and other APE courses offered 
at the undergraduate level.  Section IV sought information specific 
to delivery of the  Introduction to APE course in regards to how 
it was offered (i.e., online, hybrid, inclass), and the lecture hours 
spent on specific content areas.  Section V was specific to practica 
experiences that were offered/required as part of the Introduction 
to  APE course.  Questions were specific to the number of hours 
expected to be completed, the type of interaction with individuals 
with disabilities, the purpose of the practicum, and the grading of 
student experiences.  Section VI requested participants to provide 
their perceptions of students’ competence and application of 
standards following course completion.  Some of the questions 
allowed participants to answer or select more than one response; 
thus, impacting the percentages when they are reported later in the 
paper. For example a question may read “what level of students 
take the course:  Freshman, Sophmore, Junior, Senior” and 
participants could indicate each of the levels in which they have 
students taking the course. 

Another instrument that was used in this research project was 
a validity rating form.  A 14 item validity rating form that was 
developed by the authors followed the rules for survey construction 
to establish content validity of the survey (Thomas, Nelson, & 
Silverman, 2005).  The survey was completed by “experts” as 
they reviewed the questions for the data collection survey. Seven 
Kinesiology/Physical Education faculty (5 Adapted Physical 
Education Specialists, 1 General Physical Education Pedagogist, 
and 1 Exercise Science Specialist) completed the validity rating 
form.   The responses were measured using a 5 point Likert-type 
scoring scale (1 = strongly agree, 2 = agree, 3 = undecided, 4 = 
disagree, and 5 = strongly disagree).  The reviewers agreed (85% 
or higher for each of the items) that the survey followed the rules 
for construction and the content was valid by definition. 

All procedures related to data collection and human subjects 
(i.e. consent, confidentiality and implementation) met university 
IRB regulations. The survey was completed online by participants 
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who were sent an email message inviting them to participate.  The 
email messages were sent to the faculty member known to teach, 
or had taught, the Introduction to APE course.  If that person was 
not initially identifiable, the invitation to participate was sent to the 
chair of the department asking him/her to forward it to the faculty 
member currently teaching the Introduction to APE course.  It was 
explained in an introductory email message that participation was 
voluntary and that information specific to the individual and the 
college or university would be kept confidential.  The participants 
choosing to be a part of the study would then click on a “link” 
sent in the email message to connect to the survey which took 
approximately 10 minutes to complete.  

Statistical Analysis
Data analysis was completed using SPSS 16.0.  Descriptive 

statistics were used to report the results (i.e. means, frequencies, 
and percentages) (Thomas, Nelson, & Silverman, 2005). 

Results
Participants. 

One hundred and thirty six of the 349 faculty members 
completed the survey (response rate of 38%) representing 129 
different colleges/universities from 41 states.  More than one 
college or university was represented in 36 of the 41 states.   

Profile of the Introduction to APE course.  
Ninety-one participants (69%) indicated only one course in 

APE was offered at their college/university.   Thirty-one percent of 
the university PETE programs offered additional courses in APE, 
but only six indicated that the additional courses were required 
for PETE majors.  Many PETE programs offered the Introduction 
to APE course both fall and spring semesters (49%). The average 

credit load was 3 hours, and student enrollment ranged from 10 to 
31 students per course offering (Table 1).  The remaining section 
of this manuscript will be presented according to the five research 
questions used to guide this study.

What is the overall profile of the Introduction to APE 
course? The Introduction to APE course was primarily required 
for PETE majors (95%).  Exercise Science majors were the second 
most frequent group required to take the Introduction to APE 
course (24%).  Other majors required to take the course included:  
(a) Athletic training; (b) Coaching; (c) Therapeutic Recreation; and 
(d) Special Education.  Some participants indicated all majors in 
the department were required to enroll in the course.  Participants 
indicated that the students enrolled in the Introduction to APE 
course were primarily juniors (86.59%) and seniors (59.7%). 

Faculty teaching the Introduction to APE course represented a 
wide range of professional backgrounds and training.  Seventy-
eight percent of the faculty teaching the course had a terminal 
degree (i.e. Ph.D. or Ed.D.), 21% had a master’s degree, and one 
faculty member had a Bachelors degree.  There was a disparity 
in the training/specialization of faculty teaching the Introduction 
to APE course.  Less than half (48%) of all participants who 
responded and were teaching the Introduction to APE course had 
their Ph.D. with a specialization in APE (Figures 1 and 2).  

What is the content of the Introduction to APE course? 
The following content areas received the majority of lecture 
time, defined as 5+ hours each per semester: (a) disabilities; (b) 
instruction and motivation strategies; (c) physical fitness, motor 
skills and motor development; and (d) modifications (Figure 3).  
Areas receiving the least amount of lecture time were: (a) consulting 
in APE; (b) curriculum; (c) legislation and history; (d) social and 
cognitive delays of students with disabilities; (e) assessment; (f) 
behavior management; and (g) Individual Education Plans (IEPs), 

 Most Frequent Other Reported
Course   Responses and 
Variables (Percentages) Frequencies

Credits 3 Credits (83%) 1 Credit (2%), 2 credits
  (8%),and 4 Credits (7%)
Weeks Offered 16 Weeks (49%) 10 Weeks (7%),  15 
  Weeks (41%), and other
  (3%)
Rate Offered Every Other Every Semester (49%)
 Semester (51%)
Sections Offered  1 Section (88%) 2 Sections (10%) and 3
  Sections (2%)
Lecture Hours/Week 3 Hours (52%) 1 Hour (10%), 2 Hours
  (29%), 4 Hours (6%), and 
  Everyday (3%)
Format Of Course Face To Face  Online (1%) and
 (93%) Hybrid/Combined (6%)
Number Of Students  26-30 Students <10 Students (10%), 
 (22%) 10-15 Students (15%), 
  16- 20 Students (19%), 
  21 – 25 Students (14%)
  and 31+students (20%)

 Table 1. General Profile of the Introduction of APE Course
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Individual Family Service Plan (IFSPs), and Individual Transition 
Plans (ITPs)  (Figure 4).

What is the mechanism of delivery for the Introduction to 
APE course? Format for the course within a majority of the PETE 
programs (93%) was a face-to-face classroom setting.  Time spent 
on lecture during a week was usually 3 hours (51%), although 
some (29%) spent 2 hours a week in class lecturing. 

A practicum experience was offered by 84% of participants 
to supplement the lecture format. Practica experiences varied 
from onsite (23%), to offsite (48%), and a combination of the 
two (30%).  The most frequent number of hours required for the 
practicum ranged from 11 – 20 hours (54%).  The range of required 
hours for practicum went from less than 5 hours (6%) to more 
than 30 hours (5%) across the semester.  The majority of practica 
experiences were with children with disabilities from grades K-
12; however, some provided experiences with individuals at the 
Pre-Kindergarten and adult level.  The main purpose for practicum 
was to provide a hands-on experience with the goal to change 
attitudes (56%).  The expected role of the PETE student during the 
practicum was to be directly involved with teaching and assisting 
with activities.   In most practica settings students were interacting 
one-on-one or in small groups with individuals with disabilities 
(84%) (Tables 2 and 3). 

Note:  Participants checked all that applied.

Note:  Participants checked all that applied.
Does the content included in the Introduction to APE course 

align with the teaching standards? The final research question 
of the study was meant to report how the NASPE and/or APENS 
standards were addressed in the course. To be clear, the authors 

Variable Response Response Response
  Frequency Percentage Total
Practicum offered   128
 Yes 107 83.59
 No 21 16.41
Location of Practicum   105
 On-site 24 22.86
 Off-site 50 47.62
 Both 31 29.52
Hours Required   107
 0-5 Hours 6 5.61
 6-10 Hours 18 16.82 
 11–15 Hours 30 28.04
 16-20 Hours 28 26.17
 21-30 Hours 20 18.69
 30+ Hours 5 4.67
Population served (Age Groups)  364
 Pre-K 51 47.66
 Elementary 100 93.46 
 Middle School 99 92.52
 High School 89 83.18
 Adult 45 42.06

 Table 2. Practicum Experience for Introduction to 
                  APE Course — Overview

Variable Response Response Response
  Frequency Percentage Total
Purpose   106
 Hands on 59 55.66
 (change of attitude)
 Develop Teaching 30 28.3
 Making 
    Modifications 17 16.04
 (refine teaching)
Student Role   209
 Observation 55 51.4
 Assisting with 
    Activities 77 71.96
 Direct Teaching 77 71.96
Type of Interaction (Group)  222
 One-on-One 89 83.18
 Small Group 91 85.05
 Large Group 42 39.25
Rubrics for Grading Students  219
 Completion of Hours 74 78.72
 Teaching Skill 55 58.51
 Modification Skill 52 55.32
 Management Skills 38 40.43

 Table 3. Purpose of Practicum Experience for Introduction
                  to  APE Course
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interpreted which reported content area appeared to be aligned 
with a corresponding NASPE standard(s) as part of the descriptive 
analysis; participants were not asked to make this association. 
Based on this interpretation, content reported by participants 
appeared to address 4 of the 6 NASPE standards (the 2008 version) 
and 9 of 15 APENS. 

The information reported in Table 4 represents only the content 
areas reported being addressed at least 5 hours per semester and 
how they aligned with the NASPE and APENS standards. The 
content areas of: (a) disabilities; (b) modifications; (c) instruction/
motivation; and (d) physical/motor fitness were addressed by 30 - 
63% of participants for this time allotment. The remaining content 
areas were addressed by less than 30% of the participants for 5 hours 
per semester.  When the authors cross referenced NASPE standards 
to the reported content areas the following NASPE standards were 
addressed by 30 - 60 % of participants for approximately 5 hours 
per the semester: (a) Planning and Implementation; (b) Scientific 
and Theoretical Knowledge; and (c) Instructional Delivery and 
Management.  When cross referencing the content areas with the 
APENS standards the following APENS standards were addressed 
by 30 – 60% of the participants for 5 hours per semester: (a) Unique 
attributes; (b) Instructional planning and design; (c) Teaching; 
(d) Motor behavior; (e) Exercise Science; (f) Measurement and 
evaluation; (g) History and philosophy; (h) Curriculum theory and 
development; and (i) Assessment (Table 4).

Note a: Content listed only covered 5 hrs/semester
Note b: NASPE 2008 Standards by number: 1 Scientific and Theoretical 

Knowledge, 2 Skill and Fitness Based Competency, 3 Planning and 
Implementation, 4 Instructional Delivery and Management, 5 Impact on 
Student Learning, and 6 Professionalism

Note c: competence levels: 1 (not competent), 2 (below target), 3 
(target), 4 (above target) or 5 (very competent). 

Note d: APENS standards 1-10 (Kelly, 2006)

Do faculty perceive students to be competent after completing 

the course to teach students with disabilities? All participants 
were asked if they perceived their students to meet some level 
of competency for APENS standards 1-10 as they completed 
the Introduction to APE course content. APENS standards 1-10 
were selected for cross-comparison with the NASPE standards 
according to Kelly (2006). Participants used the following scale 
to indicate their perceived level of student competence: 1 =not 
competent, 2 =below target, 3 = target, 4 = above target or 5 = 
very competent. Results revealed that the majority of faculty felt 
they addressed 9 of the 15 APENS standards throughout their 
course content.   Of those 9 APENS standards, the standards of: (a) 
unique attributes; (b) motor behaviors; (c) exercise science; and 
(d) human development were each perceived by at least 60% of the 
participants to be of target level or higher for student competence.  
The APENS standards of (a) teaching and instructional design, and 
(b) planning, were perceived by at least 30% of participants to be 
above target level for student competence. The APENS standards 
of (a) teaching, (b) instructional design and planning, and (c) 
assessment were perceived by 20% of the participants to at the 
very competent level for student competence (Figure 5). 

Discussion
The basic profile of the Introduction to APE course consisted of 

it being assigned 3 credits for a semester, and offered 3 hours per 
week for lecture in a face-to-face format with 84% of the lecture 
supported with a practicum experience.  Results of this study 
supported the need for practica experiences either on and/or off 
campus to be a part of the Introduction to APE course, (Hodge et 
al., 2002). 

Practicum experiences can lead to a change in attitude toward 
teaching students with disabilities and develop an increased 
perceived level of competence in one’s ability to teach students 
with disabilities (Connolly 1994; Hodge & Jansma, 1999; Hodge, 
et al., 2002; Hodge, et al., 2003). Results of this study indicated 
there is some disparity in the purpose of the practicum experience 
as some students were asked to complete the role of teaching 
while interacting in a one-on-one, small or large group setting. 
Closer analysis of practicum experiences, and their relationship 
to lectures, is suggested for future studies concerned with training 
teachers to be physical educators and adapted physical educators.

While the purpose of the practicum was to get hands-on 
experience with individuals with disabilities, specifics related to 
responsibilities within practicum assignments were not assessed 

Content 2008 NASPE # APENS 1-10 (% target
(% of participants)  level competence) 
Disabilities (63 %) #3 Unique Attributes (65 %)
Modifications (26 %) #3 ---
Instruction/motivation (33 %) #4 Instructional design &
  planning (30%)
  Teaching (30%)
Phys fitness/motor (33 %) #1 Motor behaviors (60%) &
  Ex Sci (60%) & Human
  Development (65%)
IEPs, ITPs, IFSP (25 %) #3 ---
Behavior Mgn (20%) #4 ---
Assessment (16%) #5 Measurement & 
  Evaluation (55%)
  Assessment (50%)
Social & cognitive dev. (9%) #1 ---
Curriculum (10%) #3 Curriculum Theory & 
  Dev (50%)
Legislation & history (10 %) #1 History & 
  Philosophy (60%)
Consulting in APE (3%) --- ---

 Table 4. Cross-Reference of Course Content to NASPE
               Standards and Perceived APENS Student Competence
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within this study (i.e., development of IEP, lesson plan, unit plan, 
etc). Detail of practicum experiences should be considered in 
future studies. How tasks within the practicum setting are linked 
to course objectives should also be focused on in future studies to 
address the practicum quality in regards to teacher preparation. 

Additionally, it appeared the Introduction to APE course was 
taken by upper level students as over 80% of students enrolled in 
the course were reported to be juniors. Many PETE students do not 
have their methods course until their junior year, often resulting 
in students taking the Introduction to APE course prior to or 
simultaneously with the elementary or secondary methods courses.  
This could impact the quality of training students gain from the 
Introduction to APE course. A similar line of reasoning was made 
by Hetland and Strand (2010) where they questioned the benefits 
of curricular topics that are taught as a discrete course and whether 
students would be less likely to value the topic or if the topic were 
to be early in the curriculum sequence and receives no further 
mention would students likely value such content.  Additionally, 
our experience, a combined 35 years in higher education pedagogy, 
has indicated students who are without a methods course prior to 
their Introduction to APE course, often do not have a sufficient 
foundation of teaching to include instructional strategies that can 
then be built upon to address teaching students with disabilities.  It 
is our belief that the Introduction to APE course should be offered 
earlier with less emphasis on teaching and more emphasis on an 
overview of adapted physical education. 

The results of this study further revealed a variety of faculty 
expertise in teaching the Introduction to APE course. Only 48% 
of the total participants had their terminal degree in APE, with the 
remaining terminal degrees representing the areas of: (a) Pedagogy, 
(b) Motor development, and (c) Higher education/Administration. 
Hetland and Strand, (2010) indicated that faculty with various 
specializations, though not physical education pedagogists, may 
have a good understanding of the subject matter, but may lack 
the ability to apply essential pedagogical concepts to assist PETE 
majors develop the skills and perceptions of teaching students 
with disabilities. Therefore, faculty with specialized training in 
APE may have different perceptions of what are essential content 
areas that need to be addressed in an effort to prepare PETE majors 
to teach students with disabilities.  This may result in a different 
content focus within the Introduction to APE course.

The results of the current study also indicated the general content 
of the Introduction to APE course followed essentially a “categorical 
approach”.  Apparently, most programs focused on disability 
specific content, and minimized the content regarding the legal 
issues that surround appropriate programming for students with 
disabilities in physical education. Students in PETE preparation 
will be faced not only with teaching students with disabilities in 
the general physical education class but more and more they will 
be faced with legal procedures (i.e., IEP, assessments, student 
progress, intake, progress reporting, and review meetings) while 
working with students with disabilities (Auxter, Pyfer, Zittel, and 
Roth, 2009).  Future physical educators need to be better prepared 
to address these demands. The understanding of assessment and 
placement process is critical to appropriate program placement 
for a student with a disability; the limited amount of time focused 
on these content areas during the Introduction to APE course will 
provide little depth nor mastery in areas that are critical to teaching 

students with disabilities in physical education.
Perhaps the most surprising result from this study was the 

association of the amount of time spent on content cross-referenced 
to both sets of teaching standards (i.e., NASPE or APENS). 
Participants addressed five of the six NASPE standards with the 
primary focus on the planning and implementation.  Although, in 
some cases there may have only been one or two elements within 
the other 4 standards that were met through the Introduction to 
APE course. It also appears that approximately 90% of the APENS 
standards are minimally addressed in the Introduction to APE 
course.  Again, the emphasis of content suggested a categorical 
approach (i.e., disabilities) while minimizing content related to: 
(a) consulting; (b) curriculum development; (c) legislation; and 
(d) assessment.  Despite the primary content emphasis on (a) 
disabilities, (b) instruction, (c) physical/motor fitness, and (d) 
modifications, the actual amount of time seems barely enough to 
adequately address the APENS standards associated with these 
content areas.  These four content areas represented what most 
(30-60%) of the participants indicated they taught at least 5 or 
more hours per semester.  

Still, participants indicated that they addressed 9 of 10 APENS 
standards in their Introduction to APE course content.  When 
applying the same four content areas (disabilities, modifications, 
instruction, and physical/motor fitness) to the APENS standards, 
a range of 30 – 65% of the participants perceived students’ 
competency to be at the “target” or acceptable level.  Recalling 
that this content was reported to be addressed 5 or more hours 
per semester it would seem improbable to have competency in the 
four content areas.  Likewise, 50% of participants felt the APENS 
standards of: (a) measurement and evaluation; (b) assessment; (c) 
curriculum theory and development; and (d) history/philosophy 
could reach target level competence from content only addressed 
2 hours per semester.   Although the course content is addressing 
a number of different content areas, it appears to be taught in a 
manner to introduce content rather than address depth and mastery 
of content. 

Physical Education Teacher Education (PETE) programs are 
challenged to prepare qualified professionals with the ability to 
teach students with and without disabilities in physical education.  
The NASPE Beginning Physical Education Teacher Standards and 
the APENS identify qualities or skills that should be acquired to be 
qualified to teach physical education and adapted physical education 
(Kelly, 2006). Additionally, the Adapted Physical Activity Council 
and National Consortium for Physical Education and Recreation 
for Individuals with Disabilities have endorsed a position statement 
through the American Association for Physical Activity and 
Recreation (AAPAR) of what a highly qualified adapted physical 
educator is (2007).  This statement supports that at a minimum, 
highly qualified adapted physical education teachers must have 
the knowledge and skills, as defined by the National Association 
for Sport and Physical Education (NASPE). Moreover, “highly 
qualified” adapted physical education teachers must possess 
comprehensive content knowledge in disability studies; assessment 
methods for service qualification and instructional design; report 
writing; special education law; development of individualized 
education programs (IEP); adaptations and modification for physical 
education; behavior management; individual teaching and learning 
styles; collaboration and consultation skills; advocacy, inclusion 
practices; instructional design and planning; community and family 
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resources; professional leadership; and assistive technology for 
physical education (Kelly, 2006). Although previous research has 
supported that PETE programs recognize that addressing diversity 
can have positive effects on perspective physical educators’ 
perceptions of teaching students with disabilities (Hardin, 2005; 
Hodge, 2003); 69% of  the PETE programs participating in this 
study, offer one only course in APE.   

Furthermore, the variance among states’ interpretation of 
the term “qualified” appears to impact the profile of university 
PETE curriculums for training teachers how to teach students 
with disabilities. In fact, Piletic and Davis (2008) reported that 
a majority of university PETE programs surveyed within states 
where certification/endorsement/license in APE existed had more 
than one course in their curriculums and some included a minor 
area of study in APE.  It would appear although the majority of 
state education agencies do not require more than one 3 credit 
course in APE that PETE programs should somehow find a way to 
include more information in the area of adapted physical education 
within the PETE curriculum. For example, by implementing an 
Infusion Model (DePauw & Goc Karp, 1994a, 1994b) or creating 
more APE courses within the PETE curriculum would allow 
future physical educators to have more depth and mastery in 
teaching students with disabilities in physical education.  Further 
study and research may provide evidence that some programs are 
successfully implementing an infusion model to address content 
knowledge for adapted physical education. This evidence of 
success could be useful to PETE programs as they are challenged 
to prepare qualified professionals to teach students with and 
without disabilities in physical education. Still, at this time, the 
results of the current study supports that offering only one course 
in adapted physical education does not provide a high level of 
mastery in content knowledge for future physical educators who 
will be teaching students with disabilities in physical education. 
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Abstract
Although video games are often associated with sedentary 

behaviors, active gaming is a new genre that requires children to 
become physically active while playing the games. In this study six 
fifth grade students' experiences participating in active gaming in 
eight-week physical education classes were explored. Qualitative 
methods of interviews, journal entries, and observational field 
notes were employed. Analysis of data reveals a major theme of 
students’ “Persistence to Game” (P2G) when participating in active 
gaming during physical education, and seven subthemes associated 
with the major theme were identified. Both Play theory and Flow 
theory were used to explain the major theme and seven subthemes 
that emerged. The findings of this study suggest that active gaming 
can be used in 21st century physical education class to increase 
children’s physical activity levels. 

Key Words: Physical Activity, Exergaming, Video Games, 
Childhood Obesity

National and international organizations are calling childhood 
obesity an epidemic (Center of Disease Control and Prevention 
[CDC], 2006), and one that needs serious attention. Research has 
shown that physical activity levels decline throughout the lifespan 
(Caspersen & Meritt, 1995), and a significant decrease in physical 
activity levels occurs during adolescent years (Caspersen, Pereira, 
& Curran, 2000; Van Mechelen, Twisk, Post, Snel, & Kemper, 
2000). Although it is recommended that children need at least 60 
minutes of physical activity daily (National Association for Sport 
and Physical Education [NASPE], 2004), the majority of children 
have not achieved this goal (NASPE, 2006). One major cause for the 
decline in physical activity in children is the reduction in physical 
education in American schools (CDC, 2010; Davis et al., 2006). 
For example, only one-third of states in the United States require 
physical education for elementary and middle school students 
(Dotinga, 2006). Also, 65% of children aged 9-13 in the United 
States report that they are not physically active outside of school 
hours (Davis et al., 2006). These situations call for the important 
role that physical education can play in providing opportunities for 
school children to engage in daily physical activity, thus reducing 
obesity levels in school-aged children. 

 A significant cause of the increasing rate of childhood obesity is 
the expanded use of technology. Children are spending more time 
engaged in sedentary activities such as computer use, video game 
play, and television viewing.  American society is being referred to 
as a “screen-based” culture due to the amount of time individuals 
spend with technology involving screens, especially video games 
among children, who spend approximately 49 minutes per day 
playing video games on average (Foehr, Rideout, & Roberts, 2005). 
Recently, a new movement has emerged that involves both video 
game play and physical activity.  This contemporary phenomenon 

is called “active gaming” and is growing in popularity (Bogost, 
2007).  Active games are technology driven activities that require 
participants to engage in physical movement in order to play 
the games (Hansen & Sanders, 2008).  This innovative genre of 
video games allows children to participate in the activities while 
being physically active.  A noteworthy aspect of active gaming is 
that children do not realize they are exercising; they think they 
are simply playing video games (Hansen & Sanders, 2008). It is 
desirable to examine and understand children’s experiences while 
participating in active gaming. 

Theoretical Framework
Research suggests that students who are intrinsically motivated 

to perform a task often experience “flow” (Aultman, Glynn, & 
Owens, 2005). Csikszentmihalyi (1975a) believes that people are 
most happy when they are in a state of flow or “the zone” with a 
particular activity. The flow state is defined as an optimal state 
of intrinsic motivation, where a person is fully immersed in what 
he or she is doing. For more than 25 years, Csikszentmihalyi has 
studied peoples’ experiences when they engage in different kinds 
of activities in a variety of contexts, such as at work or during play 
experiences. His research results lead to a convincing conclusion: 
An important precursor to a flow experience is a balance between 
the individual’s skill level and the challenge of the task. If the 
task is too difficult or becomes frustrating, the individual may 
experience anxiety. If the task is not challenging enough, boredom 
may result. There is a significant relationship between fundamental 
movement skills and self-reported participation in organized 
physical activity in adolescents (Booth, Okely, & Patterson, 2001). 
When adolescents do not believe they have the skills necessary to 
balance the challenge of the activity, they become more anxious 
and less likely to be internally motivated to participate in or 
continue the activity. 

In addition to finding a balance between the individual’s skill 
level and the challenge of the task, Csiksentmihalyi (1975a, 1975b) 
has theorized eight other components of flow. The following are 
the nine components of flow: 

1. Balance between a challenging activity with an individual’s 

skills
2. Clear goals
3. Immediate feedback
4. Merging of action and awareness
5. Intense concentration
6. Loss of self consciousness
7. Sense of control
8. Intrinsically motivated
9. Altered sense of time

Csiksentmihalyi’s research suggests that the most intense and 
pleasurable activities are ones that involve focused attention, 
have clearly set goals, and involve challenges that are in balance 

Fifth Grade Students' Experiences Participating 

in Active Gaming in Physical Education: The 

Persistence to Game
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with a person’s skill level (Csikszentmihalyi, 1975a). The current 
generation considers video games to be a popular genre of games. 
The attraction to video games is said to be instinctive (Koster, 
2005). These video games are a mix of entertainment content 
and technology that are attention getters because they respond to 
players, providing continuous challenge and allowing players to 
escape from boredom (Beck & Wade, 2004); this condition is very 
similar to the challenge-balance precursor for a flow experience 
defined by Csikszentmihalyi (1975a, 1975b).  Csikszentmihalyi’s 
Flow Theory appears identical to what a player experiences 
when totally immersed in a video game (Chen, 2007). Although 
Csikszentmihalyi (1975a) states that not all the flow components 
are needed for an individual to experience flow during an activity, 
most of today’s video games incorporate all the nine components 
of flow (Chen, 2007). Certainly an in-depth investigation of active 
gaming related to flow theory could provide significant information 
regarding the value of participating in these technology driven 
games on the part of children. Therefore, the purpose of this study 
was to explore children’s experiences as they participated in active 
gaming during physical education classes.

Methods
This study was based on phenomenological case study methods 

(Patton, 2002). Data were collected on six fifth-grade-children 
while participating in active gaming during physical education 
classes for eight weeks. Specific techniques including observational 
fieldnotes, formal and informal interviews, and journal entries 
resulted in triangulation of the data.

Setting and Participants
Kadia Elementary is a school in the southeastern United States 

with 534 students in grades K-5. Students at Kadia Elementary 
School attended 30-minute physical education class twice a week 
with a certified physical educator. The school was selected because 
it had an active gaming facility.  In addition, the physical education 
teacher agreed to participate in this research project and used active 
gaming as a part of the planned physical education curriculum. 

Six students from a fifth-grade class at Kadia Elementary 
school, were selected to participate in the study. This level was 
selected because physical activity levels for children aged 9-15 
have been shown to drop dramatically (Nader, Bradley, Houts, 
McRitchie, & O’Brien, 2008). Purposeful sampling was employed 
in order to select diverse, information-rich participants, which 
would illuminate the questions under this study (Patton, 2002). 
Of the six participants, there were three girls (one Caucasian, 
one African American, and one Hispanic) and three boys (one 
African American, two Hispanic) representing different races. The 
physical education teacher served as a key informant in order to 
support and provide triangulation to the resulting themes.  Prior 
to data collection, parental consent forms were obtained for all the 
participants. 

The active gaming room consisted of nine game stations: Dance 
Dance Revolution (DDR), Cateye GameBike, Dogfight Flight 
Simulators, GameCycle Ergometer Bike, Gamercize Steppers, 
XrBoards, Wii Sports, Xavix Sports, and 3-Kick. Descriptions for 
each game station are provided in Figure 1.

Lesson plans of structured play (station work), semi-structured 
play (scavenger hunt and activity cards), and unstructured play 
(open play with objectives) with different learning objectives and 
rotation methods were designed and implemented for the eight-
week active gaming period (Figure 2).

Data Collection
Six fifth-grade students participated in active gaming during 
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Active Gaming Stations Description   
Dance Dance 
Revolution (DDR)

Virtual Bicycles 
   •Cateye GameBike 
   •DogFight Flight 
    Simulators 
   •GameCycle 
    (Ergometer Bike)

Gamercize

XrBoards

Virtual Sport Simulators
   •Wii Sports
   •Xavix Sports

Martial Arts Simulators
   • 3 Kick

 Figure 1. Active Gaming Activities and Descriptions

Players stand on a platform or stage and 
try to hit colored arrows or characters with 
their feet to musical rhythm and visual 
cues. Players are judged by how well they 
time their dance to the patterns presented 
to them and are allowed to choose the 
music to play during each game.

These games resemble traditional bikes 
using game controllers to control on-
screen actions, including steering, speed, 
turns, firing mechanisms and other game 
components.    

Gamercize is an activity where exercise 
motion on dedicated step or cycle machines 
activates the input for a PC or Macintosh 
computer. The computer operates 
normally while the user is exercising, 
enabling the use of any educational or 
gaming software without the need for 
special consideration or modification. 
Without exercise the input, the game 
being played will be suspended and the 
user has to restart exercise to continue to 
play the game.

This game uses the concept of a balance 
board or platform as a controller in 
which the user stands as they play the 
game. The games simulate various 
outdoor recreational activities such as 
snowboarding, skiing, skateboarding, or 
various games requiring static or dynamic 
balance.

These games simulate individual and team 
sports with common games consisting of 
striking sports, bowling, boxing, running 
and others. For these games the controllers 
serve as implements that simulate a bat, 
racquet, or paddle, etc during game play.

This game is designed with multiple 
towers that can be punched, kicked, or 
tapped with hands and/or feet.  A light 
and audible tone indicates which portion 
of the tower is to be contacted which goes 
off when the player correctly strikes the 
target. The game assigns a score based 
upon on speed of contact and more points 
are allocated the faster the reaction time.
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during weeks one, four, six, and eight of the study. Students were 
provided guiding open-ended questions related to the purpose of 
the study and submitted journal entries in five of the eight weeks 
of the study. Also, the physical education teacher wrote a journal 
entry following each active gaming class.

Data Analysis
An inductive analysis approach was employed which involves 

the discovering of patterns, themes, and categories in a researcher’s 
data (Patton, 2002). Careful comparisons and triangulation 
of fieldnotes, formal and informal interviews, journal entries, 
and reviewing of the videotapes were made; differences and 
similarities of the participants’ experiences in active gaming were 
identified; categories were formed, reduced and organized into 
themes (Cresswell, 2007); relations among themes were analyzed 
and identified. Finally, the themes were used to write a narrative 
presenting an in-depth picture of the participants’ experiences in 
the active gaming participation. 

Discoveries
The students’ experiences participating in active gaming were 

summarized by suggesting their participation was a “persistence 
to game”, the major theme that emerged in this study.  The 
persistence to game (P2G) was defined as a natural characteristic of 
children to voluntarily engage and remain engaged in technology 
driven physical activities. Each of the students were consistently 
motivated to game and remain engaged in physical activity while 
gaming in the physical education class. P2G in the studied physical 
education environment can best be described as including seven 
subthemes or elements. These elements, when collected together, 
make up the persistence to game on the part of the students. 

Fun 
During physical education classes, students were enjoying 

participating in active gaming. Students’ enthusiasm as they 
engaged in active game play was evident through both verbal and 
nonverbal communication. Students’ were often heard laughing, 
giggling, or squealing as they played the games. Students expressed 
they enjoyed active gaming and believed it was fun. One student 
stated, 

For me this room is just amazing…and it’s just awesome, 
everything. I would have these in every single school, and 
because the games they have here, it would get kids to have 
more fun. Like for PE, it’s just fun too. But this one you just 
get their little minds going and just have fun. 

Another student commented, “I think it’s awesome, because you’re 
playing games and you’re having fun.” Students also suggested 
physical education was more enjoyable now that active gaming 
was a part of class. One student expressed, “I think it’s better 
now that this (active gaming) is here.” Another student agreed by 
saying, “PE is good the way it is but it’s more fun with these games 
now.”

 Opportunities for Choice  
The active gaming environment provided many choices during 

game play. The unstructured environment allowed participants to 
choose the activities they played, how long they played, and with 

physical education class twice a week for eight weeks. During 
each class students were observed and fieldnotes were recorded, 
which included a written log of the events being observed (Stake, 
1995). In the first class of each week students were observed 
during active gaming in the general environment and notes were 
recorded in a spiral bound journal. During the second class of 
each week, detailed, in-depth fieldnotes and informal interviews 
were recorded in order to explain what was happening with each 
participant’s experience during active gaming in the physical 
education classes. Each class was videotaped for subsequent 
review as part of the data triangulation process. After each class the 
fieldnotes and videotapes were reviewed in order to draft a detailed 
description of the experience of the six children. Data were also 
collected through formal teacher and student interviews, which 
centered on reflective and probing questions to assist in learning 
the teacher’s insights on the children’s active gaming experiences 
and on the children’s personal experiences during active gaming. 
The six students were interviewed in pairs for 15-20 minutes on 
three separate occasions, and the physical education teacher was 
interviewed on three separate occasions. All interviews were 
videotaped, audio recorded, and transcribed for analysis. 

Journal entries completed by the student participants and 
physical education teacher served as another data source.  Students 
were asked to complete journal entries during their reading and 
language arts classes once before the study began and again 
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Lesson # Learning Objectives Play Format &
  Rotation Method

Lessons 1-4 Understanding Large 
 Muscle Groups

Lessons 5-6 Understanding 
 Intensity Levels

Lessons 7-8 Understanding Muscular 
 Strength and Endurance

 Sharing activity time and
 working cooperatively
 with their peers

Lessons 9-12 Understanding Heart Rates

Lessons 13-14 The 60 minute “rule”: 
 National recommendations

Lessons 15-16 Sharing activity time and 
 working cooperatively 
 with their peers

 The 60 minute “rule”:
 Being responsible at home

 Figure 2. Lesson Plans, Learning Components, and 
                   Rotation Methods

Semi Structured: Students 
chose a new activity in 
which to rotate every 5 
minutes

Semi Structured: Students 
chose a new activity in 
which to rotate every 10 
minutes

Unstructured: Students 
moved around the room 
choosing the activity, time 
spent on the activity, and 
with whom they played.

   
Structured: Students 
rotated in 8 minute 
stations

Semi Structured: Students 
completed a scavenger 
hunt 

Unstructured: Students 
moved around the room 
choosing the activity, time 
spent on the activity, and 
with whom they played.
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whom they played.  Some students would select to repeat activities 
for extensive periods of time while others would move frequently 
among games. An entry from field notes stated that:  “Wilson has 
finished his second game on DDR and has gotten back in line to 
play again. He has chosen to play DDR the entire class period.” 
When students were allowed to select whom they played with, 
they would often show excitement by grabbing their peer while 
moving around the game room, choosing to play alone during 
certain activities or engaging in competition during other activities. 
Additional choices included identifying the competition level at 
which they felt comfortable playing. During one experience, a 
fieldnote entry was as follows:

Angela and Tammy are on the Dogfighters setting up their 
game. Angela said, ‘what level are you going?’ Tammy said, 
‘Me? I am going easy level.’ Angela responded, ‘You go 
easy but I think I will try this moderate one first.’ 

Providing the students with more choice would not result in an 
unorganized or off task learning environment. Rather, this less 
structured environment had actually fostered a more enjoyable and 
successful active gaming experiences.

Students expressed a desire to participate in an environment 
with fewer rules. The students suggested the more choices they had 
the more enjoyable their experiences were during active gaming. 
One student made a clear summarization by saying, 

I would go to this game, and once I get tired of this game, 
move on to another game.  And when I get tired of each 
game, I go to a new one. And I would be with partners I 
choose because it’s more fun. 

Peer Interaction 
While students were participating in active gaming, social peer 

interaction was evident. Regardless if they were able to choose 
their partners, play independently, or were assigned a partner or 
group, the students were consistently involved in social, peer 
relations. Students would discuss strategies and instructions about 
the game, engage in competitive conversations, or simply make 
random remarks. For example, fieldnotes captured two students 
working through strategies in a game, 

The girls are smiling and laughing playing Batman and 
Robin.  They are talking back and forth about strategies in 
the game. ‘I’m up here now’ Ashlyn said.  The teacher told 
Angela to go help Robin. Angela said, ‘I’m trying to help but 
she keeps going over there and I can’t get over there.’ Ashlyn 
replied, ‘I didn’t know you can’t get there. I will come back. 
Just wait on me.’ Angela said, ‘Ok, but see that (pointing at 
the screen), don’t go there. Go this way because…’ 

Other discussions were focused on the students competing against 
one another, as reflected below. 

Wilson and another girl are challenging one another on DDR. 
This is the girl that Wilson told me had beaten him before. 
The entire rotation they are challenging one another. Right 
now they are waiting behind the pad singing to “Get Busy” 
and practice stepping. Wilson and his peer are on light mode 
and play the same song. She got a C and he got a D. Wilson 
just smiled and said, ‘Ok, 2 to 1. I will beat you next time.’ 
Wilson is back on against his peer this time choosing to play 
Standard mode.  They both are not doing great. The lights go 

off to finish up for the day and they continue stepping until 
they finish their song. Looking at the score he says to her, 
‘yeah, I won.’ She said, ‘No we both got an E.’  Wilson said, 
‘No, look at the actual score, right here’ as he was pointing 
to the number score. She said, ‘Oh, ok.’ Wilson said with 
a huge grin and sense of accomplishment, ‘yeah, 3 to 2, I 
won.’ She said, ‘I’ll get you Monday’ and sat down quietly.
When students were not discussing strategies or not engaged 

in competition, they were typically commenting on each other’s 
game play. Sometimes the students got excited about their peer 
accomplishing something “cool” in the game such as “catching 
a rail” on the XrBoards while snowboarding down a mountain 
or knocking out an opponent during Xavix Boxing. Even when 
students chose to play games independently, other peers were 
often watching and commenting during game play, or they would 
ask to join the game and play with the peer. 

The teacher agreed that social interaction with peers was not 
only desired by the students, but it was also important for the 
students to remain engaged in the activity. She suggested, 

If they’re not talking to their friends then they might not 
have fun.  The whole point is to make it a social experience 
and so that it is something they want to do with their friends, 
therefore they are more likely to do it.

Peer and Independent Learning 
Students worked with peers or independently to progress and 

find success while participating in active gaming. When asked, the 
students suggested they would rather learn from the game or from a 
peer rather than from a teacher or another adult when participating 
in active gaming.  The students would often spend time reading 
the instructions on the screen and exploring in the game in order 
to learn while playing. As a student stated, “I’d rather figure it out 
myself, because I did it without the adults and can probably learn 
more stuff without them.”  Another student demonstrated learning 
through the game as she played a game she never played before. 
While continuing to step she said, “You try to kill the bad guys; 
that’s what you are suppose to do…that is batman and he is in his 
demolition suit which means you can blow up stuff… it tells you 
things like that right here” pointing at the bottom middle of the 
screen.  

Peer assisted learning was demonstrated while the students’ 
participated in active gaming. As one student mentioned, “I would 
pick the peer to learn. They would tell me the way I need to know.” 
Students would discuss game strategies and assist one another in 
how to play the game. One student was at DDR talking with his 
peers about the different songs. They were trying to find a faster 
song on the basic level. His peers were randomly selecting songs 
and listening to them trying to determine if they were too fast to 
play. They did not understand how to tell the beats per minute 
(BPM) for each song by looking at the screen. This student quickly 
spoke up and helped the other boys realize which songs were 
faster by pointing out the BPM segment on the screen.  Another 
experience with peer assistance was evident when two students 
were playing on the Dogfighter game. One student was helping 
another student set up the game. The student helping said, “Press 
fire. Do you want moderate or easy? Go easy”. The other student 
just listened and followed instructions while smiling. The student 
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Even after this experience the students demonstrated continued 
reluctance to cease game play. A situation was observed where 
some students were called to leave the classroom early. When the 
teacher instructed the students to finish their games immediately 
and lineup, several continued to play. 

Students’ comments and researcher observations suggested 
students enjoyed participating in active gaming as much after eight 
weeks as they did when the study began. One student said, “Well, 
during all those eight weeks it has been the best days of my life and 
it’s like I’ve never experienced anything like this before.” Another 
student shared similar feelings when he said, 

The past eight weeks were the best gaming experience of 
my life, and it was so awesome, and I loved all the games 
and room… I wouldn’t change anything because that room 
is the best game room in the entire universe. That room is 
awesome I would love if I had that exact game room in my 
house. 

Some students believed active gaming was more enjoyable by 
the end of the eight weeks because they were able to learn the 
games and experience more success with the games.  As a student 
commented, “It’s a lot better!  A lot better. Really fun.  Now that 
I got to play all the games and I know what they are like.  And 
they’re real fun.  Real fun.”  

The teacher supported the students’ statements and believed 
they remained enthusiastic when playing the active games during 
the eight weeks. She reported, 

I think the students really enjoyed the active gaming. Their 
excitement was evident in their voices and facial expressions. 
The six selected students all seemed to be thrilled with the 
games. In general the class behaved well and I do think that 
the high level of motivation to participate in the activity 
contributed to that.
The students’ continuous interest in participating in active 

gaming during physical education class was evident; yet, in 
addition, they also reported a desire to engage in these activities 
away from school. Students suggested having the opportunity to 
participate in active gaming away from school would encourage 
them to be more physically active. One student said if he had 
active games at home he would choose to play, “Always! Even 
every day after school.” Another student agreed by saying she 
would participate in active gaming, “A lot of time, like I’m going 
to wake up and eat then play before I take a shower. I’ll be in the 
game room from 9:00 in the morning until late at night.”

Video Game Motivation
When the students were asked why they enjoyed active gaming, 

the consistent response highlighted an enjoyment of playing video 
games. One student made a simple statement about why he enjoyed 
active gaming by saying, “All kids play video games” (while 
he smiled and shrugged his shoulders). Other students believed 
being able to participate in video game play made their physical 
education experiences more enjoyable.  As one student stated, 

I think that it’s amazing because it’s the first time that I’ve 
seen anything like this. A lot of children that I know like to 
play games like this. A lot of these games, I don’t really know 
of. But I like to play them, because it tends to be that I like… 
like three kick; I didn’t know three kick was invented. So as 

helping then showed an adult who was watching there was an eject 
button.  Pointing at it he said, “I thought it wouldn’t really do this 
(eject) but it does. It really works. It is so cool.”

Perpetual Movement to be Engaged 
The students demonstrated a perpetual movement to be engaged 

in the active games during physical education classes. When 
provided an opportunity to play, students chose to participate in the 
active games regardless of the physical activity involved. In fact, 
the students suggested playing the active games made “exercise 
more fun” and they “did not think about exercising.” One student 
was stepping quickly while playing a Batman and Robin game 
with a peer.  She was asked if the game was fun and she nodded her 
head in a forward motion while saying, “Yes” and then continued, 
“I love this game.” She was then asked if she thought about having 
to step and she replied, “Not me. I don’t think about it at all cause 
I am just playing. It does not bother me.” 

 Students had a desire to be actively involved in the games as 
opposed to waiting and watching others play. When working in 
groups students were often requested by the teacher to take turns 
playing the games. If provided the opportunity, students would 
move to play an open game instead of waiting with their group as 
instructed, as depicted by this fieldnote. 

Harris tried to go to online boxing since it was open assuming 
he did not want to wait to play; however, he was quickly 
told by the teacher he needed to stay with his group. He 
apologized and quickly walked back where he watched his 
partners and continued to talk through the game with them. 

The students would even demonstrate frustration if others were 
still on games that they were supposed to be playing. During one 
experience, a male student was still playing Nintendo Wii when he 
was supposed to rotate.  A female student arrived at the Nintendo 
Wii station and said to him, “Hey, get off it’s my turn to play. You 
have to go now” as she walked in front of the screen and reached 
for the remote control the male student was holding. Students were 
clearly not competent bystanders.

Unremitting Interest
The student’s unremitting interest was evident while 

participating in active game play. Students were engaged in active 
gaming from the beginning to the end of each class.  No students 
were observed who wanted to stop class or who appeared relieved 
when class ended. In fact, the students were smiling, laughing, and 
enthusiastic throughout each class. Often, when the students were 
signaled to rotate to a new station or stop game play at the end of 
class, they were unwilling to follow instructions and reluctant to 
cease playing.  Fieldnotes suggested that “the students were not 
rotating,” “the students were hesitant to end their game,” or “the 
students insisted on finishing their game before rotating.” It was 
obvious that the students did not want to stop in the middle of 
playing a game to move to another activity. The teacher had to 
address the class several times to get the students to end game 
play for class closure. “The lights go off and the boys stay on the 
XrBoards because Wilson and Harris had just started their game. 
As the teacher walks closer to them they step off still looking at the 
screen”.  The teacher states, “I am trying to let you play up until 
the very end as you can see but you have to cooperate at the end.” 
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soon as I tried it was fun...because it’s just fun. Videogames 
in your school is fun. 

Another student added, “Sometimes our PE (pause), some people 
think it’s boring. And when they play games when they’re exercising 
they think its fun. So that’s why active gaming is here.”

Not only did the students enjoy the video games, but they were 
also able to make a distinct connection between the video games 
and exercise suggesting the videogames made physical activity 
more enjoyable. As one student stated, “I think it’s (active gaming) 
awesome, because you’re playing games and you’re having fun, 
but you’re still doing physical work.” 

Discussion
The students participating in active gaming during physical 

education class demonstrated a “persistence to play games,” a 
voluntary desire to engage and remain engaged in technology driven 
physical activities. Seven elements were observed supporting this 
persistence to game behavior.

In the Zone
The students participating in active gaming during physical 

education class were observed to be in “the zone” or “flow”. The 
students demonstrated a “persistence to play games,” a voluntary 
desire to engage and remain engaged in technology driven physical 
activities. The seven elements that encompass P2G were found to 
be present when the students participate in active gaming.  Figure 
3 illustrates the P2G Flow Model.  

Figure 3: Persistence to Game (P2G) Flow Chart and Seven 
Element Keys

The Seven Elements of P2G
1. Fun 5. Perpetual movement
2. Opportunities for choice 6. Interest is unremitting
3. Peer interaction 7. Video game play motivation
4. Peer and independent learning  

The P2G flow zone is visibly wider in this model than in 
Csikszentmihalyi’s (1975a) original flow model, suggesting that 
the students were in flow more often than they were out of flow. 

Students during P2G rarely experienced extended periods of 
anxiety or boredom. Anxiety was only observed when the students 
were reluctant to end game play in order to rotate to a new activity 
or for class closure. As for boredom, it was only evident when 
the students had to wait to play an activity. Although all seven 
elements were present at various times in this inquiry, not all 
elements were present simultaneously.  For this reason, the seven 
elements highlighted in the model should be envisioned as being in 
continuous motion, and would shift from one to another.

For example, during some active gaming experiences the 
students were observed in peer interaction, learning through 
peer scaffolding, and engaged in the video game while being 
reluctant to end game play. During other experiences, the students 
were observed experiencing perpetual movements towards the 
activities while choosing to play independently. In this situation, 
the students did not necessarily experience peer interaction or peer 
learning. These are two active gaming experiences with different 
P2G elements; yet, both created flow experiences for the students. 
Additionally, the students may have initially chose to play alone; 
however, when the opportunity to engage in peer interaction 
presented itself, the students would adjust to this element and 
remain in flow as this fieldnote suggested. 

Wilson is playing 3 Kick alone. He is setting his game to 
30 seconds each time.  A peer just walked over and jumped 
in the game with Wilson.  Wilson does not seem to care as 
he continues playing and has a smile on his face. When the 
buzzer sounds for the game to end, Wilson and the peer smile 
at each other and the peer says, ‘Want to play again?’ Wilson 
shakes his head and the peer resets the game to 30 seconds. 

While different P2G appeared at different times and conditions, 
they all resulted in flow experiences among the students.

The P2G flow zone (Figure 3) represents the students flow 
experiences while participating in active gaming during physical 
education classes.  The described elements are the attributes that 
create the flow experiences as those elements interact or shift 
during participation in active gaming. The wide “flow” zone in the 
model signifies that the students were in flow the majority of time 
while playing the active games.

The Elements in Review
Research suggests that 86.2% of adolescents rate fun as the 

single most important element in life (Lindstrom & Seybold, 
2003). When students consider an activity to be fun, they are more 
likely to remain engaged or engage in the activity in the future 
(Robertson-Wilson, Baker, Derbinshyre, & Cote, 2003; Weiss, 
2000). This is one reason why enjoyment is considered one of 
the most important characteristics of quality physical education 
programs (Wechsler, Mckenna, Lee, & Dietz, 2004). Having fun 
has certainly been observed to be a major element in student’s 
participation in active gaming. 

Active gaming in this physical education environment provided 
opportunities for a less structured experience allowing participants 
to have more choices.  Research suggests that self-paced, child-
controlled play is the best way for children to optimally develop 
(Rogers & Sawyers, 1988).  Children are more willing to express 
thoughts, feelings, and experiences when they have more choice 
and a voice in instruction (Dyson, 1995).  When children experience 
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activities with fewer externally imposed rules and more choice, 
they are more likely to enjoy and remain engaged in the activity 
(Rogers & Sawyers, 1988).  

When the students were participating in active gaming, social 
interaction was observed. For voluntary physical activity to occur, 
children suggest the activity needs to be enjoyable and in a social 
environment (Robertson-Wilson et al., 2003 Weiss, 2000). In 
physical education, when experiences meet students’ needs for 
success in a social environment, future participation in physical 
activity is encouraged (Robertson-Wilson et al., 2003; Weiss, 
2000).

Students participating in active gaming would engage in game 
play and explore the game independently in order to learn how to 
play using the video game or another peer as a scaffold.   Beck and 
Wade (2004) suggest that this generation prefers to learn from the 
game or from one another, but not their elders as they are not as 
motivated by authority figures’ demands.  Peer scaffolding offers 
a great opportunity for social interaction and leadership roles to 
emerge. In fact, at the Summit on Educational Games, 2006, it was 
suggested “games and simulations can offer scaffolding, providing 
learners with cues, prompts, hints, and partial solution to keep them 
progressing through learning, until they are capable of directing 
and controlling their own learning path” (p.19). In this sense, the 
video game itself becomes the guidance needed for children to 
further develop skills as they learn to use the tools provided on the 
screen to enhance their level of play.  

In many traditional physical education classes, students are 
not excited to participate in the activities and act as competent 
bystanders (Tousignant & Siedentop, 1983). Competent bystanders 
act like they understand the lesson and pretend to be on task; 
however, this behavior is false and often misunderstood by the 
teacher. In this study, the students consistently engaged in active 
games voluntarily, and no competent bystanders were observed.

Data analysis revealed that the students’ interest in participating 
in active gaming was unremitting.  The students were engaged 
from the beginning to the end of each class as well as throughout 
the eight week inquiry and were often reluctant to cease game 
play. Students also suggested they were interested in participating 
in active gaming away from the school environment. This element 
of unremitting interest is significant because the recommended 
amount of moderate to vigorous physical activity, 60 minutes 
daily (NASPE, 2006), is not met by the majority of children 
(CDC, 2006).  However, it is known that students are more likely 
to voluntarily engage in an activity if they consider it interesting 
and enjoyable (Robertson-Wilson et al., 2003).  

The video game component in active gaming is clearly a 
motivation for student engagement and enjoyment. This study 
supports this element by suggesting that video gaming is enjoyable 
and provides a motivation to exercise (Widan, McDonald, & 
Abresch, 2006).  It is evident that children enjoy video games as 
83% of American children aged 8 to 18 have one or more video 
game console(s) and spend on average 49 minutes per day playing 
these games (Foehr et al., 2005). 

Implications
Active gaming experiences inserted into physical education 

class are new to most students and teachers. However, over the 

past 10 years active gaming has grown exponentially and is quickly 
becoming one of the most popular leisure physical activity outlets 
for children.  This trend might suggest that in the next 10 years a 
large number of school systems will have active gaming facilities 
as part of their school physical education program. Based on the 
data from this study, five major implications can be suggested. 

 
Create Play-Like Environments

Teachers interested in using active gaming in the physical 
education should establish active gaming curriculums based 
on “play-like” environments. Children at play are intrinsically 
motivated to participate in the activity. The students participating in 
active gaming reported their desired to participate in the activities 
and wanted to continue game play. Playing with technology in the 
form of games, promotes learning and additional cognitive benefits 
in children. While playing the active games, the students in this 
inquiry demonstrated learning independently through exploring 
the game and via peer scaffolding. Teachers should consider 
using active games to promote learning through play in physical 
education classes.

Students suggested an environment that provided them with 
more choices, and less structure with fewer rules from the teacher 
was preferred. The students experienced moving around the 
active gaming room in a structured, semi-structured, and open-
structured environment. Having more choices created positive, 
successful experiences. Based on this discovery, teachers should 
consider creating play-like learning environments when students 
are participating in active gaming. 

Cultivate the Element of Fun
This study suggests active gaming was fun and students aspired 

to participate in the activities because they were enjoyable.  
Implementing active gaming in physical education encouraged 
students to want to be and remain engaged in physical activity. 
Active gaming activities were naturally motivating and fun. 
Physical education teachers should consider creating active 
gaming environments that focus on the element of fun in order to 
encourage self-motivating experiences.

Foster Individual and Peer Learning
Students suggested they preferred to learn independently or 

from a more knowledgeable peer rather than an adult or teacher.  
Teachers should consider what the most effective strategies are for 
peer scaffolding to occur and create active gaming environments 
that allow students to learn independently via exploration or from 
more experienced peers. 

Explore the Teacher’s Role

Is it necessary to have a teacher in the active gaming 
environment?  Should students receive instructions via computers 
and participate in active gaming independently or without teacher 
guidance? Should the teacher become more of a facilitator for the 
students? It may be that active gaming technology will serve as a 
conduit for increased learning and physical activity and that the role 
of the teacher in the teaching/learning process in this environment 
will change dramatically. 
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New Directions
Teacher education in physical education has incorporated 

active gaming guidelines in physical education programs and the 
National Association for Sport & Physical Education (NASPE) has 
created developmentally appropriate practice guidelines for PETE 
programs (Mears, Hansen, Fine, Lawler, & Mason, 2009). As 
active gaming becomes part of the physical education curriculum 
university physical education teacher preparation programs 
(PETE) must provide training and education to beginning teachers 
on curriculum and instruction strategies and assessment processes 
for the active gaming environment. It is necessary that PETE 
programs realize active gaming can be important in increasing 
children’s physical activity levels.

When future teachers are learning about active gaming in 
PETE programs, the cost of the equipment should be considered. 
If funding is not available for a full functioning university active 
gaming facility, acquiring several active games to include in 
teacher preparation may be sufficient if implemented appropriately. 
Active gaming should be considered a tool which teachers use to 
accomplish learning objectives. Therefore, active gaming may be 
incorporated into the method courses associated with the PETE 
program. It is important for PETE programs to assist future 
teachers in understanding the role active gaming plays in the 
physical education class and the best teaching strategies associated 
with implementing these activities. Cost of the equipment, space 
required, and setting up the environment to maximize participation 
are a few ideas teacher educators should be prepared to share with 
future teachers

Investigating student experiences in active gaming during 
physical education class is an elaborative process.  Additional 
studies using both qualitative and quantitative methods are needed.  
It is apparent that today’s youth have a strong desire to play video 
games and this desire influences the way they feel about active 
gaming experiences in physical education. In the very near future 
active gaming may clearly be a part of every physical education 
program in the country.  Active gaming is not a fad, will continue 
to grow in popularity, and certainly deserves further exploration.
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Abstract
The purpose of this study was to examine skill levels and 

performance patterns of regular players of pick-up basketball 
games. By a survey, 65 participants were identified as regular 
players and participated in the study. An observational instrument 
used to analyze game performance of the participants was developed 
and both content and construct validity of the instrument were 
established. Results indicated that the chest pass, overhead pass, 
bounce pass, and one-hand pass were frequently used passing 
skills; forward dribble, crossover dribble, and change-of-pace 
dribble were frequently used dribbling skills; and the jump shot, 
set shot, and layup were frequently used shooting skills. Hands 
up, jump and reach, two-hand catch, and box out were frequently 
observed in the games. The offensive tactics frequently observed 
were straight cut, straight drive and layup, and set screen, and 
the defensive tactics were steal intent, pressuring the dribbler, 
block intent, hand up, and defensive slide. The findings may help 
physical education teachers decide what skills and tactics should 
be taught in a basketball unit so that students can enjoy playing 
pick-up games. 

Keywords: regular player, tactics, performance

Sport-skill acquisition has long been one of the most important 
foci of school physical education in the United States. Traditionally, 
sport-skill acquisition has been advocated by physical educators 
who hold the value orientation of discipline mastery, which focuses 
on the mastery of sport skills, as well as sport-related knowledge 
(Ennis, 1992; Schrag, 1992). As obesity is increasingly becoming a 
national concern, sport-skill acquisition is considered an important 
factor contributing to children’s physical activity participation 
(Welk, 1999). It is also generally assumed that the mastery of some 
sports skills by children will contribute to their physical activity 
participation in the future, as adults (Rink, 2010). As a result, 
helping students develop movement competency in sports and 
activities has become an important outcome of quality physical 
education programs (National Association for Sport and Physical 
Education [NASPE], 2004; Rink, 2010; Silverman, 2005).  

While it is widely accepted that developing students’ 
‘movement competency’ in sports and activities will contribute to 
students’ physical activity participation, it remains ambiguous and 
uninvestigated to what extent that ‘movement competency’ should 
reach, in order to facilitate students’ physical activity participation 
as children now, and most importantly, as adults in the future. 
This is especially true for high school students, whose level of 
‘movement competency’ at graduation could well be associated 
with their physical activity level after graduation. Also, ambiguity 
in ‘movement competency’ can make physical education teachers 

uncertain when they try to decide what should be taught in physical 
education programs. When addressing this problem, Rink (2010) 
stated:

The national standards for physical education use the term 
competency to describe the expected level of performance in 
movement activities. Because this term is generally described 
but not specifically applied in the materials, teachers or 
individual states or districts would have to determine what 
exactly competency means applied to a specific activity. (p. 
243)
In fact, some physical educators in the United States experienced 

difficulties applying these national standards to their teaching 
practices. The teachers felt “the standards were too general in 
nature… did not provide teachers with practical assistance in 
developing actual lessons to help students reach benchmarks.” 
(Chen, 2006, p.137)

Consequently, uncertainty in ‘movement competency’ may 
compromise the implementation of the national standards. To 
follow the national standards, physical education scholars have 
suggested that teachers may develop program curricula by using 
the standards-based approach (Lambert, 2003; Lund & Tannehill, 
2005) or achievement-based approach (Kelly & Melograno, 2004). 
The standards-based approach requires teachers to first identify 
ultimate learning outcomes that reflect what students should achieve 
at the graduation of high school, and then use the ‘planning-down’ 
design process to determine what students should achieve at each 
grade from grade 12 to kindergarten. While this approach is intended 
to implement the national standards, and sounds more meaningful 
for students to master sports skills (Lambert, 2003), it is difficult 
to operate due to the lack of knowledge of the ultimate learning 
outcomes. We have to ask this question: Will high school students 
be competent enough in skills to regularly participate in sports 
and physical activities after graduation? Apparently, performance 
standards, with clearly defined competence levels in specific sports 
and activities, in addition to NASPE content standards, are needed 
for teachers to develop the program curricula, and to decide what 
should be taught. 

Basketball is one of the most popular sports in the society and 
public schools of the United States. Based on the most recent School 
Health Policies and Programs Study conducted by The Centers 
for Disease Control and Prevention (Lee, Burgeson, Fulton, & 
Spain, 2006), basketball ranked first in public schools as a physical 
education content area (95.6% of all public schools), an intramural 
activity (42.2% of all middle schools and 37.2% of all high schools 
that offered intramural activities), and an interscholastic sport as 
well (76.4% of all middle schools and 90.9% of all high schools 
that offered interscholastic sports). Basketball is also considered a 
lifetime physical activity due to its leisure nature and flexibility of 
play (NASPE, 2004).

For such a popular sport and lifetime physical activity, 
however, it is unclear what skill levels students should achieve 
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in order to enjoy playing basketball as a lifetime physical activity 
in adulthood. Although physical education teachers can refer to a 
variety of resources to determine what students should master in 
basketball units, these resources are either irrelevant, or seldom 
provide consistent suggestions. 

Most studies on basketball performance have focused on 
performance of elite basketball players. Research has shown that 
the variables of two-point-field goal percentage, three-point-field 
goal percentage, rebounds, steals, turnovers, and personal fouls in 
basketball games often significantly affect game results (Akers, 
Wolff, & Buttross, 1991; Leicht, Spinks, & Lukins, 2005). However, 
the results on elite basketball players may provide teachers with 
little help for preparing regular, leisure-time basketball players. 

Activity resource books that include basketball sections are 
available in the United States, and these books are popular and 
authoritative resources for physical educators to use when teaching 
specific activities and games (e.g., Fronske, 2005; Mood, Musker, 
& Rink, 2007; Schmottlach & McManama, 2006; Wissel, 1994). 
However foci on basketball skills and tactics in these books are 
different. With regard to passing skills, for example, overhead pass 
and one-hand pass were discussed in one book (Mood et al., 2007), 
but not mentioned in another (Fronske, 2005). As for basketball 
dribbling, Schmottlach and McManama (2006) included speed 
dribbling, crossover dribbling, and reverse dribbling, whereas 
Mood et al. (2007) did not cover any types of dribbling. Similar 
discrepancies occurred when addressing other basketball skills and 
tactics in these resource books. Detailed information of inconsistent 
foci among these resource books is presented in Table 1. 

In addition to basketball resource books, states and school 
districts in the United States sometimes provide their own physical 
education curriculum guidelines. Teachers in these states or in these 
school districts can use the guidelines to select teaching content. 
These resources, however, share the same problem of inconsistency 
regarding what should be taught in basketball units, and there is 
little evidence that any ultimate learning outcomes, resulting from 
empirical studies, have been used to develop these guidelines 
(e.g., California Department of Education, 2009; Madison Public 
Schools District, 2008; South Carolina Department of Education, 
1989).

As is now known, the traditional physical education programs 
that are ‘athlete-oriented’ no longer meet our students’ needs 
(Corbin, 2002). An alternative approach to teaching physical 
education, which targets the preparation of regular participants for 
physical activities, has been advocated. From the perspective of 
public health, it is desirable to investigate the competence levels 
(motor skills) our high school graduates possess, to ascertain if 
they are ready to regularly participate in physical activities in the 
future. For this reason, physical education scholars have called 
for more studies on competence levels (motor skills) in specific 
activities. As Rink and Stewart (2003) pointed out: 

What our profession most needs is a study of the skill level 
of the participant. We need to know what level of skill is 
related to continuous participation in an activity. We need to 
determine the level of skill people have, who participate in 
an activity regularly. (p. 582)
Thus, an appropriate approach, to scientifically determine skill 

levels of regular participants of basketball, is to investigate skill 
levels demonstrated by regular participants in real leisure time 
pick-up basketball games. Therefore, the purpose of this study was 
to identify skill levels and performance patterns of regular players 
of pick-up basketball games. Specifically, the study was designed to 
answer the following questions: (a) What basic skills of basketball 
are most frequently used by regular players in pick-up games? (b) 
What defensive and offensive tactics are most frequently used by 
regular players in basketball pick-up games? The intention of this 
study was to help understand the level of competency for regular 
participation in leisure-time basketball games, thus providing 
references for physical education teachers to decide what to teach, 
in order to prepare lifetime participants for basketball. 

Method
Participants

One hundred and twelve adults, who were 18 years old or older 
and played pick-up basketball games in public facilities, were 
initially recruited to participate in the study. Attempts were made 
to recruit participants from different places and times, in order to 
have the best representatives of regular players of pick-up games. 
The participants were recruited from basketball courts located in 
two parks, two universities, one church, and one large enterprise 
in three different cities in central California in the United States at 
different periods of daytime (from 5:30 a.m. to 9:30 p.m.), during 
both weekdays and weekends. 

Sixty-five players from the initial 112 participants were identified 
by survey as regular players. For the purpose of this study, the 
regular players were defined as those who played pick-up games 

Skills and Tactics are Needed to Play Basketball

 Table 1. Skills and tactics of offense and defense addressed
                  by resource books

Note: "x" = Skills or tactics addressed in resource books; "--" = skills or tactics not addressed.
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for at least 40 cumulative minutes per week for a minimum of 
one year, and these regular players were the final participants of 
the study. The remaining 47 initially recruited participants were 
excluded from the study because they failed to meet the time 
requirement as a ‘regular player’ defined above. The participants 
(N = 65) ranged in age from 18 to 64 years, with a mean age of 
33.1 years (SD = 12.2). Of the 65 regular players, approximately 
50% played in pick-up games for ten years or more; 73.8% played 
in basketball intramural programs and/or basketball teams at 
secondary school and/or college levels; and 97.4% rated their 
skill level in basketball as fair, good, or excellent. The detailed 
demographic and background information of the participants is 
presented in Table 2.

Observational Instrument 
A conceptual model was developed to help understand virtually 

all possible skills, tactics, and relevant components used in a 
pick-up basketball game and to analyze game performance of the 
participants (see Figure 1). The indicators and sub-indicators of 
skills and offensive/ defensive tactics presented in the model were 
selected from the popular basketball textbooks such as Basketball: 
Steps to Success (Wissel, 1994). There were four indicators used to 
describe basic skills (passing, dribbling, shooting, and rebounding), 

and two indicators for tactics (offensive and defensive tactics). 
Relevant sub-indicators were included under each indicator. The 
free throw and three-point shot were not included as sub-indictors 
under ‘shooting’, because not all groups of the participants used 
such shots in their games. For the sub-indicators under ‘offensive 
tactics’, only those most commonly used in one vs. one, or two vs. 
two conditions were included, such as drive, cut, give-and-go, pick-
and-roll, set screen, and fake-and-go (Wissel, 1994). Defensive 
tactics, such as zone defense and player-to-player defense, were 
not included due to the complex nature of pick-up games.

Based on the conceptual model, an observational instrument, 
containing a coding sheet and definitions of the indicators and 
sub-indicators in basketball, was also developed. Three steps were 
used to validate the observational instrument. The first step was 
to achieve the content validity of the instrument. Two college 
basketball coaches and one high school coach were invited to 
review the indicators and sub-indicators. The intention of the 
review was to help the researchers include the most critical skills 
and defensive and offensive tactics that might be frequently used 
by regular players during pick-up games. 

The second step to validate the instrument was to examine the 
construct validity of the instrument. A pilot study was conducted 
in which the instrument was used to assess videotaped game 
performance of basketball among college intramural players and 
high school players. The results of the pilot study indicated that the 
observational instrument was able to discriminate the performance 
levels of the two groups of players. A similar procedure had 
been used to validate an observational instrument in badminton 
(Blomqvist, Lutanen, Laakso, & Keskinen, 2000). In the last 
step, both intra-observer and inter-observer agreement were used 
to validate the instrument during the pilot study. Both the intra-
observer and inter-observer agreements in basic skills, offensive 
tactics, and defensive tactics were greater than 85 %.

Data collection 
Data in the study were collected from various contexts in which 

the participants played pick-up basketball games with different 
rules, formats and intensity levels. After all participants signed 
the consent forms, they were requested to play a 4-on-4 half-court 
game, or 5-on-5 full-court game for 15 minutes, depending on the 
availability of the players. One camera located at the outside of 
the court near the middle line was used to film the 4-on-4 games. 
Two cameras, placed at the outside of the court near the middle 
line, were used to film the 5-on-5 games; each camera faced a 
basket, and covered a half-court with a large angle. A total of seven 
games, two 4-on-4 games, and five 5-on-5 games, were filmed. 
There were no substitutes involved during the game play that was 
videotaped.  All participants played the game once for filming and 
coding except one participant, who played the game twice due to 
the need of players, but only one of his games was used for coding 
and analysis.

All of the videotaped game performances were coded by two 
research assistants, who had coaching basketball experience at 
the secondary school level. The assistants attended a 16-hour 
training workshop, in which they learned the coding procedures 
and practiced the coding before they actually coded the videotaped 
performances. The behaviors of the players in the games were 

 Table 2. The Demographic Information of the Participants 
                  in the Pick-Up Basketball Games
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coded based on the occurrence of the basic skills and tactical 
attempts. The original videotapes of each basketball game lasted 
15 minutes. To standardize the coding procedure, each 4-on-4 
videotaped game was coded for 10 minutes of active game play 
only, excluding any off-game activities, such as picking up the ball 
beyond the boundary lines. For the 5-on-5 games, the videotapes, 
from each camera covering one side of the court, were coded for 
five minutes of active play, resulting in a total of ten-minute coded 

performances for each game. Thirty percent of the participants’ 
performances were randomly selected and re-coded separately 
to examine the reliability of the coded performances. The results 
indicated that the inter-observer agreement was 87.8% for the basic 
skills, 90.2% for the offensive tactics, and 96.5% for the defensive 
tactics. 

Data analysis 

Figure 1
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Descriptive statistics (mean and standard deviation) were 
used to indicate frequencies of skills and tactics observed in the 
videotaped pick-up games. To obtain the mean values, the total 
numbers of observed skills or tactics were divided by the total 
number of participants. The observed skills and tactics used by the 
participants were ranked to identify those most frequently used. A 
level of 0.5 per skill and tactic was used to determine a satisfactory 
frequency.

Results
Skills Used in the Games

Means and standard deviations of basic skills observed in 
the games are presented in Table 3. While a variety of different 
skills occurred in each of the four indicators (passing, dribbling, 
shooting, and rebounding), the types of skills that were frequently 
used in each skill indicator were few. In passing, three types of 
passing skills with mean values larger than 0.5 were chest pass (M 
= 2.77), overhead pass (M = 1.20), and bounce pass (M = 1.00). In 
dribbling, three types of dribbling skills with mean values larger 
than 0.5 were forward dribble (M = 2.65), crossover dribble (M 
= .92), and change-of-pace dribble (M = .62). The remaining 
types of dribbling (retreat dribble, between-leg dribble, reverse 
dribble, inside-out dribble, behind-the-back dribble, and other) 
were used less frequently. A similar pattern was found in shooting. 
Of the seven types of shooting observed, only three of them were 
used more than 0.5 times per player on average: jump shot (M = 
1.71), set shot (M = 1.54), and layup (M = .66). The other types 
of shooting less frequently used were hook shot, dunk, and tip-
in. Rebounding appeared to be the only exception, as all of the 
four observed rebounding skills (hands up, jump and reach, two-
hand catch, and box out) were used at a relatively high frequency, 
ranging from 1.88 -1.46 in mean values.

Offensive and Defensive Tactics Used in the Games 
The corresponding descriptive statistics for observed offensive 

and defensive tactics are listed in Table 4 and Table 5, respectively. 
As indicated in Table 4, there were 16 different offensive tactics 
observed, but again few of them were used more than 0.5 times per 
player on average (straight cut, M = 1.31; straight drive and layup, 
M = 1.18; and set screen, M = .71).

With respect to observed defensive tactics (Table 5), all of 
the defensive tactics mentioned were more frequently used as 
compared to the observed offensive tactics. Specifically, seven 
defensive tactics were observed, and five (steal intent, pressuring 
the dribble, block intent, hand up, and defensive slide) were used 
from 2.43 to 1.37 times on average. 

Discussion
This study has identified the skills and tactics frequently used 

among regular participants of pick-up basketball games. The 
results reveal that some basketball skills and tactics were used 
more frequently than others by regular participants, and almost all 
the frequently used skills and tactics are basic. If M > .50 is used 
as the criterion of frequently used skills, as discussed previously, 
chest pass, overhead pass, and bounce pass are frequently used 
passing skills; forward dribble, crossover dribble, and change-of-
pace dribble are frequently used dribbling skills; and jump shot, 
set shoot, and layup are frequently used shooting skills. Among 
these three skill indicators (passing, dribbling, and shooting), there 
were other types of skills observed in the games, but used with less 

Skills and Tactics are Needed to Play Basketball

 Table 3. Mean and Standard Deviation of the Basic Skills 
                  Used in Pick-Up Basketball Games

 Table 4. Mean and Standard Deviation of Observed Offensive
                 Tactics Used in Pick-Up Basketball Games

 Table 5. Mean and Standard Deviation of Observed Defensive
                 Tactics Used in Pick-Up Basketball Games
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frequency, and many of these less frequently used skills are usually 
considered more advanced basketball skills, such as behind-the-
back pass in passing skills, between-leg dribble, and behind-the-
back dribble in dribbling skills, and tip-in and dunk, in shooting 
skills. As for rebounding skills, hands up, jump and reach, two-
hand catch, and box out were observed, and all of them were used 
with relatively high frequency. 

The findings, in terms of frequently used basketball skills by 
regular participants of pick-up games, are not quite consistent 
with general recommendations. For example, of the four most 
popular basketball resource books listed in Table 1, only the book 
by Wissel (1994) mentions change-of-pace-dribble, a frequently 
observed skill in the study. On the other hand, baseball pass has 
been discussed in all of the four resource books, but was the least 
frequently observed passing skill in the study. 

The results of offensive tactics reflected a similar performance 
pattern to that of the skills discussed above. That is, many offensive 
tactics were observed, but few of them were used more than 0.50 
times on average by regular participants of pick-up games. Straight 
cut, straight drive and layup, and set screen were frequently (M > 
.50) used offensive tactics, and they are generally considered as 
basic offensive tactics. Interestingly, only two of the four resource 
books discuss the three most observed offensive tactics (Table 
1), and it seems that they are just ‘too’ simple to be included in 
the resource books. Conversely, some offensive tactics that have 
traditionally been highlighted in some basketball books (e.g., 
Mood, et al., 2007; Wissel, 1994), such as fake-and-go, give-and-
go, and pick-and-roll, were not frequently observed in this study. 
The possible reason for these ‘important’ offensive tactics not 
being extensively used in the pick-up games may reflect the fact 
that most of the participants playing pick-up games in the study, 
had not reached an advanced level. An alternative explanation 
could be, regular participants of pick-up games are able to enjoy, 
or are ‘competent’ enough to regularly participate in pick-up 
games without having to master more advanced offensive tactics, 
which are more frequently observed in NBA or NCAA basketball 
games. 

The results of defensive tactics also indicated that the most 
frequently used tactics were basic, and less advanced. Five of the 
seven observed defensive tactics were used with relatively high 
frequencies, and all of them are very basic (steal intent, pressuring 
the dribbler, block intent, hand up, and defensive slide). Again, 
most of the resource books (Table 1) do not cover these defensive 
tactics. 

This study was conducted in response to the lack of criteria 
for competence levels in sport skills in general, and the lack of 
consensus in what skills and tactics are needed to play pick-up 
basketball games in particular. The results of the study indicate 
that the skills and tactics frequently used among regular pick-up 
basketball players are generally basic, and relatively few in number, 
and more advanced skills and tactics are used much less frequently. 
Also, the frequently used skills and tactics identified in this study 
are inconsistent, to a large degree, with those recommended in 
popular basketball resource books, which in most cases are not 
written for regular participants of pick-up games. 

Ward and O’Sullivan (1998) suggested that the primary 
purpose of a basketball unit is to help school students “get in a 

pick-up game” (p. 203) in the future, and the notion pointed out the 
direction for basketball instruction in school physical education. As 
a step forward from Ward and O’Sullivan’s notion, this study has 
provided specific and important information regarding what skills 
and tactics are needed for regular participants of pick-up basketball 
games, and, more importantly, what skills and tactics should be 
taught in basketball units in physical education programs in order 
to develop lifetime participants of basketball games. Given the 
limited instruction time in physical education classes nationwide, 
and the ultimate goal of school physical education, for instance, 
developing lifetime physical activity participants (McKenzie, 
2003; Rink, 2010; Siedentop, 2009), it is suggested that physical 
education teachers focus on the basic skills and tactics that may 
contribute to developing regular participants of basketball pick-up 
games.

This study has some limitations due to the fact that it is an 
initial attempt to examine skills and tactics used among regular 
participants of basketball pick-up games. The sample was relatively 
small, biased in gender, and came from central California in 
the United States only, thus may not appropriately represent the 
population of regular participants of basketball pick-up players. 
Further, only limited, short (10 minutes) videotaped pick-up games 
were examined, resulting in relatively low frequencies, even for 
‘frequently’ used skills and tactics. Finally, the videotaped games 
contain 4-on-4 half-court and 5-on-5 full-court games only, and no 
examination was made for 2-on-2 and 3-on-3 half-court games, 
which are also common formats of basketball pick-up games. 
These limitations suggest caution when interpreting the results of 
the study and call for further study in the future.  
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Abstract
The purpose of this study was to evaluate the effectiveness of 

a web-based, intereactive video assessment program on teaching 
preservice physical education majors to assess the motor skill 
of kicking. The program provided component specific feedback 
through tutorial, guided practice, and competency training options. 
The 72 participants were randomly assigned to one of four groups: 
Teacher-Directed, Web-based with Time constraint, Web-based 
with No Time constraint, and No-Training. Analysis of the data 
revealed that both the web-based groups performed significantly 
better than the no-training group, but were not significantly different 
from each other or the teacher-directed group. It was concluded 
that web-based assessment training offers a viable way to provide 
preservice physical educators with 24/7 access to individualized 
assessment training.

Keywords: physical education, teacher training

States, schools, and physical educators are facing increasing 
demands for more accountability. These changes are in response 
to the ever-changing demographics of our schools, the cost 
of education, and concerns over equity and quality issues. In 
response to these changes the federal government has enacted 
legislation to address these concerns. Two of the more notable 
pieces of legislation in recent years have been the Individuals 
with Disabilities Education Act (IDEA) and No Child Left Behind 
(NCLB). The IDEA was enacted to ensure that students with 
disabilities received a free and appropriate education. The NCLB 
was enacted to improve the performance of the nation’s schools by 
establishing curriculum standards and linking school accreditation 
to the achievement of these standards. As a result of these trends, 
physical educators are faced with larger more diverse classes of 
students, increasing demands to justify their time and resources, 
and more accountability to provide evidence that their teaching 
and programs are effective and making a difference. This is in light 
of the trend that today’s youth are increasingly more overweight 
(McDowell, Fryar, Ogden, & Flegal, 2008) and less physically 
active (Lowry, Wechsler, Galuska, Fulton, & Kann, 2002) than 
they have been in the past.

Three deductions can be drawn from these current trends. First, 
instruction must be defined in terms of a curriculum that clearly 
defines standards of what students will be able to demonstrate at 
set points over time and that culminate in the attainment of specific 
goals. Second, instruction must be assessment-based in order to 
address the specific needs of the students and data are available 
to document that student learning is occurring and the curriculum 
standards are being achieved. Third, that school’s are accountable 
for addressing and documenting the achievement of all their 
students. 

To achieve these ends, schools need standards-based curricula, 
assessments that measure the curricula standards, and teachers 
who can administer the assessments, interpret the assessment 
results, design instruction based upon the assessments, implement 
their instructional plans and then evaluate them (Kelly & 
Melograno, 2004). In physical education, one of the critical skills 
in this process is the teachers’ ability to accurately assess “how” 
students perform motor skills (Davis, 1984; Gallo, Seehy, Patton, 
& Griffin, 2006; Horvat, Block, & Kelly, 2007; Wright & van der 
Mars, 2004). This form of assessment is typically characterized as 
criterion-referenced assessment where a performance is evaluated 
by comparing it to an established set of standards or qualitative 
descriptors, which define how a skill should be performed. The 
role of qualitative assessment in understanding, evaluating, and 
developing motor skills has been addressed by numerous authors 
(Barret, 1979; Brown, 1982; Hoffman, 1977; Horvat, et al., 2007; 
Kelly, Reuschlein, & Haubenstricker, 1989, 1990;  Kelly, Wessel, 
Dummer, & Sampson, 2010; Lewko, 1976; Lounsbery & Coker, 
2008; Thomas & Thomas, 1983). The performance criteria for 
qualitatively assessing a kicking skill, for example, would measure 
whether the student demonstrated the following behaviors: 

a. Stand squarely behind the ball, weight evenly distributed on 
both feet, feet shoulder width apart, eyes on the ball.

b. Step forward with non-kicking foot landing next to the ball.
c. Swing kicking leg back with hip extension and knee flexion. 
d. Swing kicking leg forward with controlled force, contacting 

below the center of the ball with instep of the foot.
e. Forward swing of arm opposite the kicking leg.
f. Weight shift first to the non-kicking foot and then back to the 

kicking foot.
g. Follow through of kicking leg toward the goal, toes of kicking 

leg pointing down.
h. Smooth integration (not mechanical or jerky) of the previous 

focal points. (Kelly, et al., 2010). 
There are two approaches for developing qualitative assessment 

skills in preservice teachers: the visual discrimination model 
(Wilkinson, 1991; 1996) and the skill specific model (Cloes, 
Premuzak, & Pieron, 1995; Morrison, Reeve, & Harrison, 1992; 
Walkley & Kelly, 1989), which this study employed. In this 
model teachers must first know the qualitative components of the 
motor skill to be evaluated and have a mental image of the correct 
performance of each component. They then must practice observing 
students performing the target motor skill, make judgments on 
the correctness of the performance of the components, and then 
receive feedback on the accuracy of their judgments. The major 
disadvantage in this process is the time required of the instructor 
to give individualized feedback to the teachers based upon their 
assessment judgments. Previous research has shown that many 
physical educators are not being adequately trained in qualitative 
assessment (Lounsbery & Coker, 2008). Veal (1988) reported that 
physical educators lacked both the content knowledge and skills 

The Effectiveness of a Web-based Motor Skill 

Assessment Training Program
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needed to measure achievement. Gallo, et al. (2006) found in their 
sample of 53 physical educators that major barriers to conducting 
assessments were conflicts with grading, time, and class size. 
Walkley and Kelly (1989) found in their sample of 27 preservice 
and 27 inservice teachers that on average they were only 63% 
accurate in assessing the qualitative performance of students 
throwing and catching. Finally, Behets (1996) concluded from his 
study of 40 preservice and 16 inservice teachers that both groups 
could benefit from special programs to enhance their observational 
skills. 

Given the large number of motor skills physical educators 
are responsible for teaching, most assessment training focuses 
on teaching the concept of how to assess rather than actually 
training teachers to competently assess each of these skills (Kelly 
& Melograno, 2004). While students can learn the qualitative 
components of skills independently, they must have access to 
immediate feedback regarding the accuracy of their judgments. 
This can come from either an expert or other sources such as a 
video tape or DVR with an answer key to learn how to accurately 
judge these components (Stroot & Oslin, 1993). Assessment is 
traditionally taught using a group instructional method where the 
instructor shows a video of a child performing a skill, the students 
observe and record their assessment, and then the instructor reveals 
and discusses the correct assessment. Instructor time is a crucial 
element in training preservice physical education majors how to 
assess motor skills (Nielson & Beauchamp, 1992).

There is a wealth of evidence showing that computer-based 
instruction (CBI) based on behavioral learning principles, which 
was commonly referred to as computer assisted instruction 
(CAI) in the 1980’s, can be as effective if not more effective than 
traditional teacher-directed instruction in teaching foundational 
knowledge skills (Jenks & Springer, 2002). Kulik and Kulik 
(1991) performed a meta analysis of 254 non-physical education 
studies involving CBI and found that CBI generally produced 
positive results (i.e., a moderate but significant effect size of 0.30) 
for all participants ranging in age from kindergarten through adult. 
Similar positive outcomes have been reported in two meta analyses 
in health education and on interactive video instruction.  Cohen 
and Dacanay (1992) compared 47 studies in health professions and 
found CBI generally superior  (medium effect size of 0.41) to other 
conventional methods of instruction. McNeil and Nelson (1991) 
reviewed 63 studies involving interactive video instruction and 
cognitive achievement and found an overall mean effect size of 
0.530. Physical educators can be trained using this media and in fact 
the use of CBI was as effective (Kerns, 1989; Williams &Tannehill, 
1999) and in some cases more effective than traditional teacher 
directed instruction (Walkley & Kelly, 1989). The problem with 
the technology used in these early studies was that it was unique 
and expensive. Each application was implemented on a component 
system built around a unique computer, interactive laser video 
player, graphic card, touch screen, and software program. In order 
for the application to be used by others the entire system had to be 
duplicated which made it prohibitively expense to bring to scale. 
Over the years the speed and memory capacity of computers has 
continued to increase. As a result, it is now possible to develop an 
interactive video application employing streaming video that can 
be supported on a host server and used by anyone who has access 

to a computer with internet access.
Given the recent advances in web-based technology and  the 

previous evidence on the effectiveness of CBI, the purpose 
of this study was to evaluate the effectiveness of a web-based 
interactive video assessment program, called the Motor Skill 
Assessment Program (MSAP), in training preservice physical 
education majors how to assess the motor skill of kicking. This 
study replicated the research design used by Walkley and Kelly 
(1989) with the exception that it used two versions of MSAP. The 
two MSAP applications were compared to the traditional teacher-
directed (TD) training approach and a no-training (NT) group 
which served as a control. Two versions of MSAP were used to 
control for user access and time. One MSAP group had access and 
control of all the MSAP program options, but could only use the 
program during the same three hour block that the TD and NT 
groups received their training. The second MSAP group was given 
the same access and control as the first MSAP group but was given 
a week to use the program when it was convenient for them for a 
maximum of three hours. The null hypothesis was that there would 
be no significant differences between the four group’s post-training 
motor assessment scores. The MSAP was developed based upon 
behavioral and adult learning theory and used the instructional 
design created by Kelly, Walkley, & Tarrant (1988) for creating 
an interactive videodisc application that was modified to take 
advantage of the recent advances in web-based technology.

Method
Sample

Participants for this study were 72 preservice physical education 
majors attending a university in the northeastern United States. 
Participants were recruited via an invitation e-mail that was sent to 
their department and then distributed to all the physical education 
majors. Majors interested in participating were informed when and 
where to meet for the study. 

Instrumentation
MSAP was designed to provide individualized assessment 

training and was the primary intervention used in this study.  MSAP 
was a web-based application that could be accessed by anyone via 
the internet that had the appropriate URL, account, and password. 
The program had three main options: Tutorial, Guided Practice, 
and Competency Assessment. The Tutorial was designed to teach 
the participant the focal points of the skill.  For the purposes of this 
study, kicking a stationary ball as defined in Everyone CAN (Kelly 
et al., 2010) was used as the skill. In the tutorial the participants 
were taught the focal points of the skill and then shown video 
clips of the correct performance of each focal point to learn and 
develop a mental image of exactly how each focal point should 
be performed.  The tutorial also provided video clips of common 
errors that participants might see when assessing each focal point.  
The guided practice option allowed the participants to practice 
assessing video clips. Under the guided practice option, participants 
could view a given clip an unlimited number of times and in either 
real speed or slow motion before entering their assessment. After 
they entered their assessment, the program provided immediate 
feedback on the accuracy of their assessment of each focal point, 
gave an explanation of the correct assessment, and the option to 
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view the clip again to see their errors. After every five practice 
clips the participants were provided a report that summarized 
their overall performance as well at their performance by focal 
point. Suggestions were then provided based on their performance 
of how to maximize the efficiency of their remaining practice.  A 
dedicated pool of clips was used for the guided practice option 
and five clips were selected at random for each practice set. The 
competency assessment option allowed the participants to evaluate 
their ability to assess under conditions similar to assessing in the 
schools. Under this option, the participants were shown 10 clips of 
students performing the target skill. They could only view each of 
these clips three times and only in real speed. After 10 clips were 
evaluated, they were provided summative information regarding 
their competency. For this study, the competency assessment 
served as the post-test for all conditions and could only be taken 
once by each participant at the end of their treatment. The clips 
used in the competency assessment were the same clips used in the 
pre-assessment.

The design of MSAP was based on behavioral and adult learning 
theory. Behavioral learning theory was used because it was 
determined to be the best match between the nature of the content 
to be learned (i.e., foundational knowledge involving learning 
facts, paired associations, discrimination, and associations) and 
the strengths of this theoretical approach (Jonassen, 1991; Smith 
& Ragan, 1993). This match can be illustrated by applying the 
basic principles of operant conditioning (i.e., the relationship 
between antecedents, operant responses, and consequences) to 
shaping the learner’s ability to observe the correct performance 
of the focal points of motor skills. For example, the focal points 
of the skill are defined and shown to the learner in the tutorial 
part of the program (i.e., antecedent cues). The learners then 
observe a student performing the skill and make a response by 
indicating whether they think the student performed a given 
focal point correctly or not (i.e., operant responses). The program 
then provides them immediate feedback on their response, either 
reinforcing their judgment if they were correct or providing them 
corrective feedback if they were incorrect (i.e., consequences). 
Adult learning theory proposes that adults have different learning 
needs than children and accumulate knowledge and skills best 
when they play an active role in the process and have choices 
in the learning process (Cercone, 2008). The most cited adult 
learning theory is “Andragogy” developed by Knowles (1968). 
Andragogy outlines five assumptions for designing instructional 
applications for adult learners: (1) adults are independent, self-
directed and desire autonomy over their learning, (2) adults bring 
a wealth of experience which can enhance their ability to learn, 
(3) their readiness to learn is related to changing social roles, (4)  
their orientation to learning is problem-centered and based on 
immediate application of knowledge, and (5) they are internally 
motivated to learn (Knowles, 1968; 1980; Merriman, 1987; 2001). 
MSAP was designed to capitalize on the strengths of both of these 
theoretical approaches by engaging the learner individually not 
only by presenting the content in a highly motivating fashion (e.g., 
use of video clips) and providing immediate feedback to their 
judgments but by also providing the learner control over the pace 
(e.g., how much time they have to review the definitions of the 
focal points or how many times or at what speed they watch the 

performance before making a judgment) and the learning sequence 
(e.g., the ability to move back and forth between the program 
options). This user control operationalizes what Skinner (1968) 
described as the role of the learner. The learner “does not passively 
absorb knowledge from the world around him but must play an 
active role” (p.5) … “learning by doing emphasizes the response; 
learning from experience, the occasion upon which the response 
occurs; and learning by trial and error, the consequences” (p.8). 

Procedures
When the participants arrived at the designated time and place 

for the study, they read and signed an IRB consent form and then 
were randomly assigned to one of four groups. Each group was then 
taken to a separate classroom where their treatment was explained 
and implemented. The four treatment conditions were: Teacher-
Directed (TD), Web-based with Time constraint (WT), Web-based 
with No Time constraint (WN), and No-Training (NT). At the start 
of each condition, the participants completed a pre-assessment 
and a 10-item survey. The pre-assessment involved watching and 
evaluating 10 video clips of students kicking. The 10 item survey 
collected descriptive information about the sample’s education 
and experience in physical education related to assessment. After 
completing the pre-assessment and survey, the intervention was 
applied

The TD group received three hours of group instruction on how 
to assess kicking using the same behavioral learning principles 
used in the MSAP program. They followed the same sequence and 
viewed the same video clips as the web-based groups (e.g., tutorial, 
guided practice, competency assessment). The only difference 
was that movement through the program options was controlled 
by one of the investigators who served as the teacher and guided 
instruction based upon the group’s performance. For example, the 
investigator would show the video for the correct performance of 
one of the focal points and then ask the group if they were ready to 
move on or would they like to see the video again. 

The WT and WN groups were given access to the MSAP program 
and were allowed to use the program independently. The only 
difference between these two groups was that the WT was taken to 
a computer lab and given only three hours (i.e., time constrained to 
match the TD group) to use the program while the WN group was 
encouraged to use the program for approximately three hours but 
was allowed to use the program when they wanted for one week 
(i.e., no time constraint). One of the potential advantages of web-
based instruction is that students can choose when it is optimal for 
them to learn. The WN group was added to evaluate the impact of 
not constraining when the students used the program, which was 
the case for the WT group.

The NT group was used to control for the participants learning 
about the concept of qualitative assessment. The participants 
in this group attended a three hour lecture that focused on why 
teachers needed to be competent in qualitative assessment. During 
this session the participants reviewed and discussed two articles 
on qualitative assessment and viewed some sample video clips of 
students kicking to illustrate the assessment process, but were not 
provided any training or practice on how to actually assess the 
focal points of the kick.  

After each group completed their assigned treatment, they 
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completed a post-test evaluation. The post-test was the same as 
the pre-test and involved evaluating the same10 clips of students 
kicking. 

Data Collection
Pre and post assessment data were collected using the Everyone 

CAN (Kelly et al., 2010) motor skill assessment item for kicking 
a stationary ball. This item consisted of eight focal points that 
defined the key components of the skill each of which was rated on 
a binary scale (1 or 0) depending upon whether the focal point was 
correctly performed or not. Since the kick assessment item was 
composed of eight focal points and there were a total of 10 clips 
in the pre and post assessments, the maximum score that could be 
achieved on each test was a score of 80. The participants’ scores 
were calculated by dividing the number of focal points assessed 
correctly by 80 and then multiplying the quotient by 100. The pre 
and post assessments for the WT and WN groups were administered 
by MSAP and the data were captured and recorded electronically. 
For the NT and TD groups the pre and post assessments were 
conducted in the treatment groups by one of the investigators. For 
these groups the MSAP competency assessment program was used 
with a ceiling mounted projector in each classroom to display the 
video clips. The participants watched the clips in their respective 
groups and recorded their individual responses for each clip on 
paper and pencil score sheets.

A pre and post assessment accuracy score was calculated for 
each participant by comparing their ratings against the criterion 
ratings assigned to each clip by a panel of five motor assessment 
experts. The criterion assessment was created prior to the study by 
having the panel of experts independently rate each of the clips 
using repeated slow-motion and real speed analysis. The results 
were then compiled, viewed, and discussed with the experts. After 
the review the experts were asked to rate the clips again which 
produced an over agreement of 98% for the clips. 

Data Analysis
Descriptive statistics were calculated for all variables included 

in the study. The post-assessment performance of the four groups 
was analyzed by one-way fixed effects ANCOVA using the pre-
assessment scores as the covariate. Tukey post hoc tests were used 
to interpret a significant main effect for group and the Cohen d 
statistic was calculated to determine effect sizes. An alpha level of 
.05 was used for all statistical analyses.

Results
Descriptive characteristics of the sample are shown in Table 

1. All of the participants reported they were majoring in physical 
education with 71 reporting they were pursuing their bachelor’s 
degree and one reported pursuing a master’s degree. Participants 
were asked several questions to describe their experience related 
to teaching and using technology. With regard to the number of 
hours of teaching experience, 27.8% reported 0-20 hours, 13.9% 
reported 21-50 hours, 45.8% reported 51-100 hours, and 12.5% 
reported more than 100 hours. When asked about the number of 
hours of formal training in assessment, 29.2% reported none, 44.4 
% reported 1-10 hours, 18.1% reported 11-25 hours, and 8.3% 
reported more than 25 hours. When asked how important the 

participants felt it was for physical educators to be competent in 
assessing, 15.3 % said it was important and 84.7% said it was very 
important. When asked how competent they felt they currently 
were in assessing, 1.4 % reported they were not competent, 38.9% 
reported they were somewhat competent, 15.3 % reported they 
were unsure, and 44.4% reported they were competent. In terms 
of their comfort level using technology, 1.4% reported not being 
comfortable, 13.9% reported being somewhat comfortable, 5.6% 
were unsure, 45.8% were comfortable, and 33.3% were very 
comfortable. When asked about their preference for learning new 
skills via a computer, 18.1% reported low, 16.7 % reported unsure, 
47.2% reported high, and 18.1% very high.

Pre and post training assessment accuracy scores were obtained 
for all participants. Table 2 shows the group (NT, TD, WT, WN) pre 
and post assessment performance means and standard deviations. 
The hypothesis tested was that there was no significant difference 
between groups on their motor skill post assessment accuracy 
scores. Even though the participants were randomly assigned to 
groups, pre-assessment scores were used as a covariate to control 
for any potential differences on the pre-assessment performance 
and adjusted post means were used to interpret the results of the 
statistical analyses. A one-way fixed effects analysis of covariance 
was applied to the participants’ post assessment scores.

Results of the ANCOVA revealed a significant main effect 
for group: F(3,66) = 2.80, p = 0.047. To determine which groups 
differed significantly from each other, Tukey post hoc tests were 
employed on the adjusted post assessment means of the groups. 
Post hoc results of the Tukey analyses, shown in Table 3, revealed 
that the WT group (adj. mean = 62.75) was significantly better 
than the NT group (adj. mean = 58.39; d = 0.82) but not different 
from either the TD group (adj. mean = 59.71; d = 0.60) or the WN 
group (adj. Mean = 62.32; d = 0.08). The WN group (adj. Mean = 
62.32) also performed significantly better than the NT group (adj. 

 Age Years of college completed Gender
-------- ---------------------------- ---------------------
Ranges Freq.   (%) # Years Freq.   (%) Option Freq.   (%)
18-20 24 (33.3) 1 6 (8.3) Male 38 (52.8)
21-23 41 (56.9) 2 16 (22.2) Female 34 (47.2)
24-26 1 (1.4) 3 30 (41.7)
27-29 3 (4.2) 4+ 20 (27.7)
30+ 3 (4.2)
Totals 72   72   72

 Table 1. Sample Descriptive Characteristics

Group N Pre Post
No-Training 18 57.50 (4.40) 58.22 (5.45)
Teacher-Directed 20 57.40 (4.55) 59.50 (4.98)
Web-Timed Constraint 17 58.06 (5.77) 62.76 (5.14)
Web-No Time Constraint 17 58.82 (4.75) 62.63 (6.01)

 Table 2. Pre and Post Mean (Standard Deviation) Unadjusted
                  Assessment Accuracy Scores by Treatment Group
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mean = 58.39; d = 0.68) but not different from the TD group (adj. 
mean = 59.71; d = 0.47). The results also revealed that there was 
no significant difference between the NT (adj. mean = 58.39) and 
TD (adj. mean = 59.71) groups, d = 0.25. 

Discussion
The present results indicate that the use of the web-based 

treatments resulted in significantly greater assessment competency 
gains than the NT condition (ES = .82 and .68 respectively for WT 
and WN groups) and approached significance when comparing 
the web-based timed (p = .079, ES = .60) and the web-based 
untimed (p = .146, ES = .47) conditions to the teacher-directed 
approach. Given the known limitations related to instructor time in 
the teacher-directed approach (Nielson & Beauchamp, 1992) and 
the access advantages of web-based training this is an important 
finding. Knowing that preservice students can learn as effectively, 
if not more effectively given the magnitude of the effect sizes, 
would support that web-based training via MSAP is a viable way to 
address the development of assessment competency in preservice 
students. 

The medium to large (i.e., 0.47 – 0.82) effect sizes found for 
the web-based groups in this study are also consistent with the 
findings reported in previous meta analyses on CBI in non-physical 
education applications. Small to medium effect sizes documenting 
the superiority of CBI have been reported by Kulik and Kulik 
(1991) ES = 0.30, Cohen and Dacanay (1992) ES = 0.41, and 
McNeil and Nelson (1991) ES = 0.53. The current findings are also 
consistent with previous research using CBI in physical education 
(Walkley & Kelly, 1989) and non-computer based assessment 
training (Gangstead & Beveridge, 1984; Morrison & Harrison, 
1985; Morrison & Reeve, 1986, 1988; Neilsen & Beauchamp, 
1992; Wilkinson, 1996) that have shown that generally specialized 
training leads to improvement in teachers’ ability to qualitatively 
assess and/or detect errors in motor skills.

While significant, the current results should still be interpreted 
cautiously due to the small performance gains achieved by the 
participants in the treatment groups. It is important to note that 
the goal of the treatment phase of this study was not to train the 
students to full competency, but to evaluate the effectiveness of 
the different treatments over a specified period of time. Based 
upon previous research (Walkley & Kelly, 1989) it was shown that 
teachers made measureable gains in assessment competency after 
2-5 hours of training using a computer assisted training program 

that focused on throwing and catching. The current study limited 
the amount of time the students had to develop their competency 
to approximately three hours. For three of the groups (TD, WT, 
NT) the investigators terminated the training after three hours. 
For the WN group, that was allowed to use MSAP independently, 
they were asked to use the program for only three hours. Within 
this three hour time period, all the students also had to read and 
agree to the IRB consent agreement, take the pre-assessment test, 
complete the demographic survey, and take the post-assessment 
evaluation. In addition, the two web-based groups had to learn how 
to use and navigate around the MSAP program, learn the process 
of qualitative assessing, and develop competency in assessing 
the kick. Additional research is therefore warranted to determine 
the amount of time needed to train students to an established 
competency level (e.g., 80%) using this web-based application. 
Research is also needed to investigate how much time is spent 
learning to use MSAP versus the time needed to understand the 
assessment process and then develop competency in assessing the 
motor skill being learned.

Given the number and scope of skills physical educators 
need to develop competency in assessing, web-based instruction 
offers many potential advantages over traditional teacher-directed 
training. Some of these advantages are: 1) it is available 24/7 when 
it is convenient for the learner; 2) it can provide the learner with 
controls over both the rate and in many cases the path of instruction; 
3) it can provide both immediate formative feedback after each 
trial as well as summative feedback across practice trials; 4) it can 
be performed in a environment compatible with the learners needs; 
and 5) it can automatically collect and manage the performance data 
of the learners. Given these advantages, equivocal results found in 
this study between web-based instruction and traditional teacher 
directed instruction actually favors web-based instruction. Web-
based instructional applications appear to offer the potential for the 
delivery of relatively low cost assessment training applications that 
can be easily accessed by both preservice and inservice teachers 
via the internet. Additional research is warranted to evaluate 
the effectiveness of this medium with additional motor skills 
controlling for skill complexity and skill type (e.g., locomotor, 
body management, physical fitness). Additional research is also 
needed to investigate the degree to which competency developed 
with web-based training transfers to assessing students in actual 
teaching settings.

Given the current economic constraints being placed on state 
and local governments and the subsequent impact on public 
schools and universities, there is likely to be an even greater 
emphasis in the future on developing and implementing various 
forms of computer-based distance education courses and programs. 
Using technology may initially appear to be a quick fix for this 
problem, but comes with a host of challenges (Pepi & Scheurman, 
1996; Silverman, 1997; Van Dusen & Worthen, 1995). While this 
movement will hopefully stimulate the development of innovative 
electronic teaching applications, it is imperative that we field 
evaluate and validate these new tools to ensure quality control 
over future preservice and inservice instruction provided online. 
The development and validation of applications like MSAP is a 
promising first step in addressing these emerging needs.

Mean Differences (Significance)
 No-Training Teacher-Directed Web-Timed Web-Not Timed
Adjusted 
Means 58.39 59.71  62.75  62.32

No-Training -------- -1.31 (.44) -4.36 (.015)* -3.88 (.033)*

Teacher-Directed    -3.04 (.079) -2.57 (.146)
Web-Timed      0.476 (.793)
Web-Not timed      ----------

 Table 3. Post Hoc Tests Comparing Treatment Group 
                  Adjusted Means

*Significant (p<.05)
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Abstract
The practice of enhancing athletic performance through the 

use of ergogenic aids or by extraneous artificial means is as old 
as competitive sport itself. Although the abuse of such substances 
has been historically problematic, very little research assessing 
the attitudes of strength/power athletes concerning ergogenic aids 
exists. As national anti-doping organizations (NADOs) adopt 
preventative measures to complement detection-based deterrence 
methods, understanding athlete attitudes towards drugs in sport 
will take on a new importance. This study was conducted to 
measure athlete attitudes in the sport of track and field (specifically 
throwers) toward performance enhancing drug (PED) use and drug 
testing.   The results suggest that both attitude (mean = 1.20 ± 
0.91) and behavioral intent (mean = 1.27± 1.5) of throwers in 
the United States are supportive of the anti-doping movement. 
However, the score on subjective norm (mean = -0.18 ± 1.03) was 
negative suggesting that track and field throwers perceive doping 
as a problem in elite-level (professional or post-collegiate) track 
and field. The conclusions of the present study support previous 
research findings:  negative attitudes towards doping and positive 
attitudes in support of drug testing.

Key words: Competition, Doping, Anabolic Steroids

Introduction
Currently one cannot open a major newspaper without 

frequently reading about human growth hormone, anabolic 
steroids, or testosterone use by well-known "branded" athletes 
(Kraska, Bussard, & Brent, 2009; Noakes, 2004; Sandomir, 2005). 
Fan support for the establishment of new drug testing procedures 
and policies, combined with congressional involvement reinforced 
the perception of public disagreement with the use of performance 
enhancing drugs (PEDs) in the United States (Hoffman, et al., 
2009; Kraska, et al., 2009). According to the International Olympic 
Committee's (IOC's) official statistics, annually 1—2% of all 
doping tests are found positive for illegal drug use (Mottram, 1999). 
It is possible that the real prevalence of doping among athletes is 
considerably higher than this (Bents, Tokish, & Goldberg, 2004; 
Laure, 1997; Mottram, 1999; Scarpino, et al., 1990; Yesalis & 
Bahrke, 1995). 

Studies concerning children and adolescents report a doping 
prevalence between 3 and 5% (Laure, 1997). Wroble, Gray, and 
Rodrigo, (2002), conducted a survey of 1,553 pre-adolescent (10 
to 14 year-old) athletes from 34 states and found a much lower 
anabolic steroid (AS) usage percentage among 10-14 year olds 
(0.9% male) and (0.2% female). In an investigation by Stigler and 
Yesalis, (1999), that surveyed 873 Indiana high school football 
players, 6.3% admitted to using AS. Among adult athletes, in self-

reported-use studies, doping prevalence has been estimated to be 
5—15% (Laure, 1997). However, projected-use studies, where 
subjects have been asked about the practice of other athletes, report 
a mean prevalence of 15—25% (Laure, 1997; Yesalis, Buckley, 
& Anderson, 1990). While estimates of actual PED usage vary, it 
appears to be an intensifying concern in athletics from the high-
school level and beyond (Gough, 1989; Stigler & Yesalis, 1999).

Numerous studies have reported that an athlete's drug use 
in sport could be credited to a complex interaction of personal 
and environmental factors (Dodge & Jaccard, 2007; Nicholson 
& Agnew, 1989; Tricker, Cook, & McGuire, 1989). Possible 
contributing environmental factors include attitudes of peer 
group, parents, coaches, accessibility to drugs, and cultural norms 
and values (Polich, Ellichson, Reuter, & Kahan, 1984; Tricker 
& Connolly, 1997). In a 1991 study by Anshel, interviews were 
conducted with elite athletes to try to understand the possible reason 
or reasons why they might choose to use a PED.  Anshel reported 
three categories of reasoning: (1) physical, (2) psychological/
emotional and (3) social. The physical reasons identified by 
athletes were pain reduction, rehabilitation from injury, heightened 
energy/arousal, relaxation/lower arousal, and weight reduction. 
The psychological/emotional reasons they cited included a fear 
of failure and combating low self-confidence. Finally, the social 
reasons included modeling after sport heroes and gaining support 
among their peers (Anshel, 1991; Oriard, 1982).  

Fuller and LaFountain (1996) conducted an investigation into 
the motivation and justification of athletes who admitted to steroid 
use. Fifty athletes ages 15 to 40 years old participating in weight 
lifting, football, wrestling, and bodybuilding revealed how they 
rationalized the use of performance-enhancing drugs, breaking 
the law, and exposing their bodies to health risks. Athletes' self-
reported reasons for taking PEDs included fears that competitors 
have a chemically or medically enhanced, unfair advantage.

A later study by Strelan and Boeckmann (2003) expounded 
on this data by further delineating deterrents (costs) and benefits 
(enhanced performance) to PED use by athletes. They postulate that 
use of the theory of criminal decision making (deterrence theory) 
is as applicable in doping situations as it is to understanding why 
people disobey the law. Athletes, akin to criminals, are likely to 
use a cost-benefit analysis. Through their research, they developed 
the Drugs in Sport Deterrence Model (DSDM), and presented it as 
a platform for a more systematic understanding of what influences 
the decisions of elite athletes in deciding whether or not to use 
PEDs. 

Athletes cited teammates/peers and coaches as the most 
important sculptors of attitudes toward the use of PEDs. This 
finding is in alignment with the idea of "significant others" as 
presented by Coakley (2007). "Significant others" can influence 
athletes' behavior regardless of their personal disapproval of PED 
use. For example, coaches are viewed as having a strong influence 
in regulating athletes' attitudes and behavior (Anshel, 1991; Orlick, 
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1990). Gould, Diffenbach, and Moffett, (2002), suggested that 
coaches play crucial roles in developing achievement goals for 
athletes and mentoring athletes' development while also having the 
potential to indirectly model the positive skills and characteristics 
athletes need for success.  Coaches could be one of the more 
important agents in preventing drug use among athletes (Dubin, 
1990; Fung, 2003). Laure, Thouvenin, and Lecerf (2001) found 
that 98.1% of surveyed track and field coaches in France believed 
they have a role in preventing doping.

Attitudes of Athletes Towards PED Use and Drug Testing
One's attitude toward a given issue or entity can be impacted 

by personality traits, previous experiences, environmental factors, 
and characteristics of the attitude object (McGuire, 1985).  In a 
study by Alaranta, et al., (2006), over 90% of the athletes thought 
sport performance can be improved by using banned substances. 
However, the vast majority of the athletes were not in favor of 
doping. Almost all the athletes (96.9 %) believed that it is possible 
to make it to the international top in their sport without doping. In 
the same study, the authors found that the risk of doping appears 
to be highest in speed and power sports and lowest in sports 
emphasizing motor skills. 

Diacin, Parks and Allison (2003) conducted interviews with 
NCAA Division I and Division III male athletes to measure their 
attitudes toward drug use and drug testing. The athletes were 
asked open-ended questions, as opposed to collecting data using 
an ordinal instrument, so that a more complete understanding of 
the athletes' opinions could be gathered. The results of that study 
supported the findings of previous studies indicating that most 
athletes have a negative attitude toward drug use (Schneider & 
Morris, 1993; Tricker & Connely, 1997). However, the validity of 
such surveys has been called into question as many athletes may 
have feared expressing their true feelings, even if anonymity and 
confidentiality were guaranteed (Alaranta, et al., 2006; Pope, Katz, 
& Champoux, 1988).

In regard to attitudes toward drug testing, previous studies have 
also shown inconsistent results (Gaskins & deShazo, 1985; Schneider 
& Morris, 1993). Abdenour, Miner, and Weir, (1987), reported that 
PED testing was a deterrent to drug usage among intercollegiate 
football players, but that players remained concerned about the 
accuracy of the tests. Participants in Diacin et al.'s (2003) study 
supported athlete drug testing and identified factors that influenced 
their perceptions of the use of performance-enhancing substances. 
Their data showed that female athletes were more supportive of 
testing programs than males, testing by schools and the NCAA 
was supported but conference-wide testing programs were not and 
finally that in general the athletes questioned were indifferent to 
drug testing. Additional themes were privacy issues related to drug 
testing and negotiating the meaning of fairness. Analysis revealed 
ambiguities and contradictions between athletics and academics, 
areas in which intercollegiate athletes simultaneously function. 
From the interviews conducted, three themes emerged: (1) factors 
influencing athletes' perception of drug use, (2) privacy issues 
related to drug testing, and (3) negotiating the meaning of fairness 
(Diacin, et al., 2003).

Why is Attitude Measurement Important to Drugs in Sport?

The primary rationale for why attitude measurement is important 
to understanding drug use in sport is that attitudes become a 
surrogate for otherwise unobservable behavior (Judge, Gilreath, 
& Bellar, 2010). Detection-based deterrence, where the risk of a 
positive test is meant to deter use (secondary prevention), is difficult 
and costly due to the diversity of molecular structure testosterone-
related drugs and is rapidly becoming obsolete with the danger 
of undetectable gene-doping (Mazanov, 2006; Miah, 2004). Gene 
doping adds new genes or manipulates an athlete's own genes that 
control muscle growth and development of strength, for example. 
New genes could be added to cells and tissues using a targeted 
virus or other delivery method but researchers are also preparing 
for the possibility that an athlete's own genes could be modified by 
treatment with genetic elements or even drugs. Another substance 
that may already be escaping the drug testing policy is Human 
Growth Hormone (HGH); this substance is especially problematic 
because it is currently being used by athletes while gene doping is 
still just a looming trend. HGH detection is unreliable because of 
its natural occurrence in the body (Unal & Unal, 2004).    

The current anti-doping policy has received much criticism 
for its elite focus, sanction-based approach and associated costs 
(Savulescu, Foddy, & Clayton, 2004). The alternative is to deter 
use by stopping it before it starts by primary prevention; referred 
to by Mazanov, (2006) as prevention-based deterrence. The World 
Anti-Doping Agency (WADA) has invested over $7 million in 
research to develop gene-doping screening tests (WADA, 2008), 
but also supports an extensive education and outreach program to 
warn athletes and their coaches about the risks of using fledgling 
genetic technologies without medical supervision. Attitudes 
therefore become one mechanism towards explaining drug use 
behavior in sport. That is, it is the relationship between attitude 
and behavior that makes attitudes attractive to drug use in sport 
research (Mazanov, 2006). Goldberg, et al., (1996), demonstrated 
the effectiveness of prevention based deterrence with a peer-taught, 
team-based approach that was an effective avenue to improve 
adolescent behaviors and reduce drug use risk factors.

The Importance of Measuring the Attitudes of Track and Field 
Throwers

The sport of track and field and the throwing events in particular 
has had more than its fair share of doping offenses since Olympic 
testing programs started during the 1960's. For an extended period 
of time, doping violations became a trend.  Some notable violators 
amongst throwers within the United States include: 1999 world 
shot put champion C. J. Hunter, 1992 Gold medalist in the shot put 
Mike Stulce, 1992 shot put silver medalist Jim Doehring, current 
American record holder in the discus Ben Plucknett and 1996 
Gold medalist in the shot put and current American record holder 
Randy Barnes.  Other violators include: Scott Boothby (hammer), 
John McEwen (hammer), Marcus Clavelle (shot put), Melissa 
Price (hammer), Kevin Toth (shot put), Gregg Tafralis (shot put) 
and Serene Ross (javelin) just to name a few (USATF, n.d).  The 
question is why have so many American throwers utilized PEDs? 

During the time of East Germany's state-sponsored drug 
program, their research indicates that the lone use of AS can have 
significant effects on speed and power events like the throws in 
track and field.  Their research shows that AS can have a significant 
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impact on performance, especially when one considers that at 
the elite level medals are determined sometimes by centimeters. 
The potential impact of AS is as follows: shot put (2.5-5 meters), 
hammer throw (6-10 meters), javelin (8-15 meters) and discus (10-
20 meters) (Franke & Berendonk, 1997).  From the data we can see 
that the intrinsic (sense of accomplishment and being the best one 
can be) and extrinsic (sponsorships, prize money, medals) rewards 
that would be associated with AS use would be substantial. Thus, 
the risk of doping appears to be highest in speed and power sports 
like throwing (Alaranta et al., 2006)  High school athletes could 
use PEDs to earn future scholarship money, junior college athletes 
could use PEDs to earn future Division I scholarship money, and 
collegiate athletes could use PEDs to advance to the Olympic 
and professional level.  Data indicates that the population at risk 
of PED use is much broader than previously believed (Buckley, 
Yesalis, Friedl, Anderson, & Streit, 1988). 

Currently, there is a paucity of social science research on 
the issues of drugs in sport (Mazanov, 2006). Many gaps in the 
literature still exist; little data concerning the attitudes of specific 
groups of athletes on the topic of PED use and testing is presently 
available (Diacin, et al., 2003). A better understanding of how 
specific sport groups think in terms of doping, especially in a sport 
with such high doping violation presence is important. The purpose 
of the present study is to examine the attitudes and perceptions of 
track and field throwers in the United States on PED use and drug 
testing.

Method
Participants

Participants were 240 track and field athletes (throwers) from 
the United States representing the sport at all levels from high 
school to the professional/elite level (Table 1). Track and field 
throwers participate in: the shot put, discus, javelin, hammer and 
weight throw events. The elite level athletes participating in the 
study were post-collegiate and ranked in the top 50 in the world by 
the International Athletics Association Federation (IAAF) annual 
descending order list. The subjects range in age from 18 to 29. The 
sample is comprised of 141 males and 99 females (mean age = 
20.7 ± 2.6 yr) from high school to professional. Among ethnicity, 
11.7% of the participants were African American (n = 28), 83.3% 
were Caucasian (n = 200), 3.3% were Hispanic (n = 8) and less 
than 2% (n = 4) were Middle Eastern. Of the 240 throwers, 164 
represented the sport at the NCAA Division I level. A total of 28 
athletes represented the NCAA Division II, NCAA Division III and 
Junior College (NJCAA) levels. A total of 48 athletes represented 
the sport at either the high school (24) or elite/professional (24) 
levels.  There was a high degree of uniformity (i.e. no difference) 
in the attitudes of the participants towards doping, thus for the 
present investigation results will be reported for the total sample. 
Instrument

A survey of 35 questions was formulated to assess favorable 
attitudes, unfavorable attitudes, unfavorable subject norm, 
favorable intent behavior, unfavorable intent behavior, and drug 
testing attitudes.  In developing this study and in constructing the 
questionnaire for data collection, the Theory of Planned Behavior 
(Ajzen & Fishbein, 1988; Fung, 2003) was used as a guiding 
framework. Preliminary demographical information was assessed 
through five questions representing the first section of the survey 
labeled "default section." The questionnaire was designed to gather 
basic as well as specific information. A peer researcher who had 
experience in this exact line of inquiry first reviewed the instrument.  
Subsequently, the survey was reviewed for clarity and content 
validity by a four-member panel of experts and practitioners.  The 
instrument was then piloted on a group of 40 track and field club 
athletes and demonstrated good construct validity (Chronbach's 
Alpha >0.750).  These research questions have also been previously 
used on a group of track and field coaches and demonstrated good 
construct validity. A post-hoc principal component factor analysis 
performed on the results of the present investigation revealed 
high construct validity within grouped questions. Responses to 
all questions, excluding preliminary demographical information, 
were achieved through a 5-point likert scale (strongly disagree, 
disagree, no comment, agree, and strongly agree). All procedures 
were approved by the university's IRB prior to the collection of 
any data.

Procedure
  An email explaining the study was sent to 279 male and female 

throws coaches in the United States with a hyperlink to the online 
survey.  The throws coaches were asked to forward the survey 
to their athletes.  In order to improve response rates, a second 
reminder was emailed two weeks following the initial contact. 
Questionnaires were anonymous and informed consent was 
implied upon submission. Responses were recorded online through 
the Survey Monkey online survey tool (www.surveymonkey.com). 
In an effort to increase the number of responses to the survey, a 
global group was created via www.facebook.com called "On the 
Juice." The description of the group on its web page explained to 
invited members a general idea of the purpose of the study and 
the content of the survey. A bulletin was also posted on a second 
social networking website, www.myspace.com, with the exact 
same description as was provided on Facebook to the invitees of 
the "On the Juice" group.

Data Analysis
Data were collected for the duration of one month, upon 

the conclusion of which 240 surveys were completed in full. 
Incomplete surveys were filtered out using built-in data analysis 
features on www.surveymonkey.com. Means and standard 
deviations of the key constructs were calculated and Spearman's 
rho correlation coefficients were run among the key constructs 
of the study. The raw score from each category was transformed 
to allow for parallel comparison. Scores on key constructs were 
achieved through converting Likert scaling strongly disagree (-2), 
disagree (-1), no comment (0), agree (1), and strongly agree (2) to 
numbers. The level of significance for all statistical analyses was 
set apriori at alpha < 0.05.  All statistical analyses were performed 
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 Mean SD Minimum Maximum
Age (yrs.) 20.71 2.69 18 29
Competitive 5.56 3.55 1 15
Experience (yrs.)

 Table 1. Demographic Data

N=240
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with a modern statistical software package (SPSS version 17.0 for 
Macintosh).

Results
Scores on attitude, subjective norm, and intent behavior were 

calculated. Positive scores reflected support for the anti-doping 
program. Negative scores, on the other hand, supported the use of 
doping to gain an advantage over other athletes. The mean scores 
for attitude, subjective norm, and behavioral intent were 1.20 ± 
0.91, -0.18 ± 1.03, and 1.27 ± 1.5, respectively (Table 2). Both 
attitude and behavioral intent of throwers in the United States were 
supportive of the anti-doping movement. The score for subjective 
norm was negative and suggests the subjects in the present study 
perceive doping as a problem in the track and field community. 
Spearman's rho (rs) correlation coefficients were run among the key 
constructs of the study (Table 3). Behavioral intent is significantly 
correlated to attitude (rs =0.334, p = .000) but not to subjective 
norm (rs = .056, p = .483). 

Tables 4-6 show the response pattern of participants to questions 
on attitude, subjective norm, and behavioral intent, respectively. 
For all questions measuring attitudes toward performance 
enhancing drug use, the majority of all participants displayed 
unfavorable attitudes toward performance enhancing drug use 
(81.6%) (Table 4). The second section of the survey labeled 
"unfavorable subjective norm" captured the perceived prevalence 
of drug use in the throwing events (Table 5).The subject perception 
was that drug use had not saturated the sport (61.7%), although the 
majority (73.4%) either agreed or strongly agreed that doping is 
a serious problem in international sports. In the "favorable intent 
behavior section," results suggested that athletes would report 
known drug users (58.3%) regardless of their relationship with 
the abusers (49.2%). The section for "unfavorable intent behavior" 
(Table 6) measured the overall likelihood that an athlete would use 
a banned substance and the likelihood they would use drugs under 
the influence of various situational variables that might affect their 
decisions such as if their teammates used drugs, they perceived their 
competition was using drugs, or in the absence of threats against 
use (no testing program/no sanctions for use). In this section, all 
participants showed strong moral character in their unwillingness 

to use performance enhancing drugs regardless of the situational 
variables (over 80% unwillingness to use PEDs for each situational 
variable presented). But, it was also noted that (84.1%) of the 
subjects admitted to using creatine, a legal substance with some 
research supporting its ergogenic effects regarding strength and 
performance.  The majority of participants (70.5%) in this study 
identified strength as the most important factor for success in the 
throwing events.

Attitudes Toward  PED Use

 Attitude Subjective Behavioral
  Norm Intent
Mean of Raw Score 1.20 —0.18 1.27
Standard Deviation of 0.91 1.03 1.52
Raw Score

 Table 2. Means and Standard Deviations Major Constructs

  Attitude Subjective Behavioral
   Norm Intent
Attitude rs --- .002 .334*  
Subjective  rs .002 --- .056  
Norm

 Table 3. Correlations among Major Constructs

*Significant correlation at p < .001

     Items Strongly Agree No Disagree Strongly
 Agree % % Comment % Disagree
   %  %
Favorable Attitudes
Doping is not only  18.30 56.70 6.70 11.70 6.70
a problem in sport  
but a social problem
Sanctions imposed 20.00 41.70 15.00 21.70 1.70
on doping cases 
are not stringent 
enough now a days
Unfavorable Attitudes
Athletes can use 1.70 13.30 3.30 38.30 43.30
drugs to enhance 
performance if it 
does not hurt his/her health
Refusal to take 3.30 3.30 1.70 23.30 68.30
performance enhancing 
drugs equals to refraining
from being an elite athlete
Scientific research 6.70 15.00 16.70 23.30 38.30
should develop drugs 
that can pass tests of 
doping control

 Table 4. Thrower's Attitudes on Doping

     Items Strongly Agree No Disagree Strongly
 Agree % % Comment % Disagree
   %  %
Unfavorable
Subject 
Norms
Most 6.70 23.30 15.00 45.00 10.00
achievement 
records in 
sport are 
related to 
doping
Doping is a  26.70 46.70 16.70 8.30 1.70
serious 
international 
problem 
in sports
Doping is a 10.20 47.50 11.90 22.00 8.50
serious 
problem in 
American 
sports

 Table 5. Subjective Norms on PED use
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The results for the last section, "drug testing attitudes," 
contained athlete perceptions about current drug testing programs. 
Most of the participants (67.8%) did not report a belief that 
the current protocols for which athletes get tested are fair.  An 
interesting dichotomy of this section showed that overwhelmingly, 
athletes felt that drug testing was the most effective method of 
preventing/controlling PED use in sport (Figure 1), yet in the very 
next question, an even larger majority agreed that drug testing does 
not catch all athletes who cheat (Figure 2). From this section, we 
can also gather that participants don't believe that drug testing is 
an invasion of privacy (81.4%) and accept drug testing as a part of 
participation. Lastly, athletes also favored the first time offender 
two-year ban (56%) and supported the second positive test life 
time ban (71.2%). 

Figure 1: Drug Testing is the Most Effective Method of 
Preventing/Controlling Performance Enhancing Drugs in Sport

Figure 2: Drug Testing Catches All Athletes that Cheat

Discussion
An athlete's decision to use PEDs in sport has been credited 

to a complex interaction of personal and environmental factors 
(Nicholson & Agnew, 1989; Tricker, et al., 1989) that make the 
problem a difficult one to study.  Self-reported questionnaires, and 
limited comparable data combined with the secrecy that surrounds 
a prohibited practice creates difficulty in assessing result reliability 
(Alaranta et al., 2006). Investigations done in the area of PED use 
in sport illustrate that most of the athletes have a strong attitude 
in opposition to the use of drugs in sport (Alaranta et al., 2006; 
Mugford, 1993), however, some experts suppose that these 
attitudes may be the consequence of social desirability (Petroczi, 
2007; Petroczi & Nepusz, 2006). That is, the athletes are reporting 
what they think NADOs want to hear rather than their true attitude 
towards drugs in sport issues. Survey research investigating a 
prohibited practice has limitations: answers may be intentionally 
false as the subjects questioned may not wish to reveal their true 
feelings, even if anonymity and confidentiality are guaranteed by 
the investigators. Thus, these results should be interpreted with 
caution. 

The results of the present study are in partial agreement with the 
Theory of Planned Behavior (Ajzen & Fishbein, 1988), namely that 
the level of intentions to perform a particular behavior depends on 
the individual's attitude towards the behavior (Ajzen, 1991). This 
theory has been successfully used to predict intentions to use PEDs 
among collegiate athletes in a similar study (Allemeier, 1996). 
However, the relationship between subjective norm and behavioral 
intent was not significant in the present study. A plausible reason 
for the discrepancy is that the participants were mostly collegiate 
athletes who may not perceive themselves as having any significant 
influence or involvement with the doping problem more commonly 
found in and associated with elite level athletes. The three survey 
items utilized to gather data on the subjective norms in our study 
were focused towards drug use among elite level athletes and 
failed to capture the subject's opinions on drug use issues in their 
present level of competition.  These questions should be refined 
for future study. 

Although the majority of participants (70.5%) in this study 
identified strength as the most important factor for success in 
the throwing events (Franke, & Berendonk, 1997) and (84.1%) 
admitted to using creatine (a legal substance), they supported the 
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     Items Strongly Agree No Disagree Strongly
 Agree % % Comment % Disagree
   %  %
Favorable Intent 
Behavior
I would take 5.10 44.10 22.00 18.60 10.20
positive actions 
against friends or 
relatives who are 
on a banned 
substance 
Unfavorable
Intent Behavior
I would work with  1.70 5.10 5.10 22.0 66.10
a medical team to 
produce a high 
quality banned 
substance 
I would find  0.00 3.40 3.40 22.0 71.20
ways to assist my 
friends, relatives, 
or significant 
other to get a hold 
of a banned substance

 Table 6. Athletes' Behavioral Intent
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anti-doping movement. This is based on their attitude (mean = 1.20 
± 0.91) and behavior intent (mean= 1.27 ± 1.5) scores. It appears 
the throwing athletes utilized legal ergogenic aids like creatine to 
help improve performance.   But, using nutritional supplements 
have been found to increase the likelihood of subsequent doping 
(Laure & Binsinger, 2007). 

The majority of the athletes interviewed did not believe that drug 
testing was an invasion of privacy, a change from 10 years earlier 
(University of Colorado v. Derdeyn, 1993) when the University 
of Colorado lost its appeal to reinstate its drug testing program 
after a lower court enjoined them based on the 4th Amendment 
right of reasonable search and seizure. In contrast to previous 
research (Diacin, et al., 2003) and (Donovan, Egger, Kapernick, 
& Mendoza, 2002), the participants in the present study indicated 
that their decision to use PEDs would not be influenced by their 
teammates or competitors (reference groups). This conclusion 
could be a result of several factors. Participants in the present 
study could: (1) consider PED use unnecessary because they are 
happy with their level of performance, regardless of who close to 
them might use or condone, their use, (2) they could have all been 
optimists/inner-directeds (Donovan et al., 2002), (3) or perhaps 
they were not completely honest. Further investigation is needed 
to uncover the source of these perceptions.   

A final point of discussion in the present study versus previous 
investigations lies in our subjects' response to a single question: 
"If you knew you would not get caught, would you use a banned 
performance enhancing drug?"  In 1995 a poll was conducted in 
which 198 athletes of either Olympic caliber or aspiring Olympians 
were asked if they would use a banned performance enhancing 
drug given the guarantees of not getting caught and winning. Only 
3 of those athletes said they would not use a drug (Bamberger 
& Yaeger, 1997). One half of that question was proposed to the 
participants in the present study, leaving the guarantee of winning 
out, and 81.3% said they would not use the drug. The discrepancy 
in this data could be explained by the demographic of the survey 
sample; the majority of the subjects are college athletes who may 
not have athletic aspirations beyond graduation. A second reason 
for this difference could be our underestimation that the power of 
guaranteed success (winning) might have on this decision. 

Through this research we definitely gain a snapshot of the 
attitudes track and field throws athletes have toward PEDs; 
specifically: attitudes for and against use, perceived prevalence of 
use, and issues related to drug testing.  The results show a negative 
attitude in favor of PED use and a positive attitude against use, 
perceived prevalence of use is low, and drug testing is viewed as 
an acceptable practice. 

Recommendations
New anecdotes of PED use and the associated ramifications 

including public admonishment, suspension, the stripping of 
Olympic medals, and even jail may have altered PED usage, 
but it is still widespread in sports.  Throwers in track and field 
understand the importance of strength in their performance (Franke 
& Berendonk, 1997) and are willing to use legal ergogenic aids 
like creatine to improve their performance. This research supports 
an unwillingness of throwers to engage in the use of PEDs and the 
acceptance of drug testing as a valid means of policing the sport. 

This investigation hopes to act as a springboard for future analysis 
as it represents only a modest beginning point for a further and 
far more sophisticated dialogue on the notion of PED use in all 
sports. 

The threat of new "undetectable" performance enhancers, 
which are entering the market daily, underlines the importance 
of further research directed at understanding the perceptions of 
competitive athletes.  The trend of PED use in sport is likely to 
continue far into the future.  The WADA has already outlined their 
definition of gene doping, which will likely be a serious concern 
in the future as science comes closer to being able to cure genetic 
illness through gene therapy (Unal & Unal, 2004).  Gene doping 
would replace the need for athletes to use performance enhancing 
drugs by an introduction of genes that would help the body produce 
the performance enhancing effects of these drugs on its own.  
Examples include the gene for erythropoietin (EPO), insulin-like 
growth factor-1 (IGF-1) and others.  This type of doping would 
avoid detection by current testing measures by duplicating genes 
that are naturally present in the human body, much the same way 
that HGH detection is currently at best unreliable because of its 
natural occurrence in the body (Unal & Unal, 2004).   

Professional organizations and national governing bodies are 
scrambling to modify current practices and develop new PED 
testing policies and procedures. Sport governing bodies are also 
designing and implementing educational programs to target varying 
groups from elite athletes to young emerging talents focusing on 
the principles of performance enhancement and fair play (Petróczi 
& Aidman, 2008). The existing anti-doping policy has received a 
great deal of criticism for its elite focus, sanction-based approach 
and associated costs (Petróczi & Aidman, 2008). The issue merits 
further investigation of the attitudes of elite athletes to see how the 
incentives (money, fame, etc.) associated with being successful at 
the elite level would likely change these attitudes (Judge, et al., 
2010). 

Deterrence starts with understanding the probable reason or 
reasons why athletes might decide to use a PED. Further research 
should be performed by evaluating motives from different 
demographical groups of athletes, specifically elite athletes. 
Longitudinal research to investigate the attitudes of athletes toward 
PED use and drug testing over the period of their athletic career 
would be beneficial. 

Barring a cultural shift that would change the societal view 
of athletes as moral heroes with so much financial gain (Oriard, 
1982), the truth is we are not likely to stop this epidemic of PED 
use in sport unless multiple factors that contribute to their use are 
addressed. The literature reveals a few options: (1) increase testing 
so that the perception of getting caught is greater, (2) remove the 
substantial rewards associated with a high level of success, (3) 
decriminalize PED use in sport, and/or (4) remove dirty coaches/
programs from the sport for life (Dixon, 2008).  However, none of 
these positions alone would completely eliminate doping in sports 
as different things motivate people, and the temptations to use 
PEDs come from many angles.  Until we are ready to remove the 
substantial rewards (prize money, recognition/fame, etc.), we can 
improve existing doping control programs by increasing the number 
of people being tested, increasing the legitimacy of the selection 
process by testing a variety of athletes in all sports, and imposing 
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sanctions on coaches/clubs that have a legacy of doping (Judge, 
et al., 2010). It is clear that better testing methods and programs 
must be developed for strength/power athletes to have complete 
confidence that the playing field is level. But, controlling doping 
only by tests is not sufficient. It is through education and research 
that we can mitigate the abuse of PEDs by athletes (Hoffman, et 
al., 2009). A profound change in the attitudes is needed, which 
have to be monitored frequently.
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Abstract
The purpose of this investigation was to examine factors 

influencing college selection by NCAA Division I, II and III 
lacrosse players. The Influential Factors Survey for Student-
Athletes-Revised was used to collect data from 792 male and 
female collegiate lacrosse players. Descriptive statistics showed 
the most influential factors were: career opportunities after 
graduation, academic reputation of the university, overall reputation 
of the university, availability of academic program or major, and 
reputation of academic major or program. Descriptive analysis 
further revealed the academics category to have the greatest overall 
influence in the college selection process. A MANOVA revealed 
significant differences in the college selection process by gender 
and NCAA Division (p < .05). Recommendations for collegiate 
lacrosse coaches and athletic department personnel as well as for 
future research are discussed.

Keywords: Coaching, recruiting, student-athletes

Participation in National Collegiate Athletic Association 
(NCAA) championship sports has grown substantially in the past 
25 years with current participation levels in NCAA championship 
sports at an all-time high for both male and female student-athletes 
(NCAA, 2010a). The greatest growth has come from women's 
participation, which has ballooned from 64,390 in 1981-1982—the 
year the NCAA started governing women's collegiate sports—to 
180,347 in 2008-2009 (NCAA, 2010a). However, there are still 
more male student-athletes (57.2%) than female student-athletes 
(42.8%) participating in championships sports (NCAA, 2010a).

Of the 20 most popular NCAA sports for men and women, 
lacrosse currently ranks eighth for men and tenth for women in the 
number of participants. Specifically, the number of men playing 
NCAA lacrosse has increased from 4,193 in 1981-1982 to 9,266 
in 2008-2009 while the number of women playing has increased 
from 2,648 in 1981-1982 to 7,219 in 2008-2009 (NCAA, 2010a). 
Relevant NCAA lacrosse participation statistics for number 
of teams, number of athletes, average squad size, and athletic 
scholarship allotment appear in Table 1, organized by gender (male 
and female) and NCAA division (I, II, and III). The current NCAA 
participation statistics show lacrosse to be the fastest growing 
sport over the last eight years at the NCAA level (NCAA, 2010a; 
US Lacrosse, 2010). 

The sport of lacrosse has also experienced tremendous growth 
at the scholastic and youth levels. It is estimated there are currently 
more than 227,000 high school players and almost 300,000 players 
at the youth level (US Lacrosse, 2010). The previously mentioned 
participation statistics signify the sport of lacrosse to be one of the 
fastest growing youth team sports for boys and girls in the United 
States (US Lacrosse, 2010). At the scholastic level, lacrosse has 
experienced the largest growth rate (208%) for girls and the second 

largest growth rate (175%) for boys over the past 10 years. 
The increasing participation of lacrosse has fueled the growth 

of lacrosse at all levels (youth, scholastic, and collegiate) for both 
boys and girls. The increasing participation in lacrosse also has 
direct implications for American collegiate athletic programs 
and NCAA schools trying to recruit lacrosse players. Above all, 
the competition for American coaches and universities to attract 
highly desirable student-athletes, with often limited resources (i.e., 
athletic scholarships) (NCAA, 2010b), has greatly increased. As 
famous coaches such as Pat Summit, John Wooden, Joe Paterno, 
and Dean Smith have observed, a team needs a high level of talent 
to be successful (Packer & Lazenby, 1999), though it is not the 
only factor. Building or sustaining an American collegiate lacrosse 
program requires a similar emphasis on recruiting skilled players, 
so it would be helpful for lacrosse coaches to understand what is 
important to potential student-athletes in choosing a college or 
university. American college coaches and athletic departments 
armed with this knowledge could significantly enhance their 
recruitment outcomes, since they could tailor their efforts to 
meet the needs and desires of prospective athletes. Such targeted 
approaches are likely to save substantial time, energy, and money.

To date, there is no published research evaluating the factors 
influencing the selection of a college by male and female lacrosse 
student-athletes. A few published studies have investigated the 
decision-making process by a specific sport (Bouldin, Stahura, & 
Greenwood, 2004; Kraft & Dickerson, 1996; Pauline, Pauline, & 
Stevens, 2004) but none have included both male and female athletes 
from all levels of the NCAA. To increase knowledge in this area, 
the author conducted a study focused on lacrosse athletes in NCAA 
Division I, II, and III programs at schools in the Northeast region 
of the United States. The major objectives of the investigation were 
(a) to examine the relative importance of specific factors and major 
categories (academic, athletic, social, coaching, and financial) that 
influenced these athletes' college selection decision, (b) to explore 

Factors Influencing College Selection by NCAA 
Division I, II, and III Lacrosse Players

   Average Scholarship
Division Teams Athletes Squad Size Allotment
Men 
    I 57 2598 45.6 12.7
    II 35 1334 38.1 10.8
    III 155 5334 34.4  0.0
    Total 247 9266 37.5
Women 
    I 86 2341 27.2 12.0
    II 48 1058 22.0 9.9
    III 185 3820 20.6 0.0
    Total 319 7219 22.6

Note. Adapted from "NCAA Sports Sponsorship and Participants Rates 
Report," 2010, February, http://www.ncaapublications.com

 Table 1. NCAA Lacrosse Participation Statistics
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any differences between male and female lacrosse players, and (c) 
to explore any differences among Division I, II, and III players. 
An additional objective involved adapting and utilizing a revised 
version of a survey instrument which had been originally designed 
and previously used with college baseball and softball players, for 
use with lacrosse student-athletes.

Review of the Literature
Most influential factors. The overall body of published literature 

regarding factors influencing a student-athlete's college selection 
process is limited but continues to grow. Four factors appear to 
have the most influence in an athlete's choice of which college or 
university to attend:  (a) athletics (e.g., opportunity to play) (Bouldin, 
et al., 2004; Pauline et al., 2004); (b) academics (Baumgartner, 
1999; Bukowski, 1995; Mathes & Gurney, 1985; Pauline, Pauline, 
& Allen, 2008; Skaff, 1992;); (c) amount of financial aid (e.g., 
athletic scholarship) (Doyle & Gaeth, 1990; Ulferts, 1992); and 
(d) head coach (Slabik, 1995). A comprehensive review of the 
literature showed survey research to be the most commonly 
employed research methodology for authors investigating factors 
influencing college choice by student-athletes.   

Sport specific teams. The majority of published investigations 
involving specific sport teams have mostly included male student-
athletes (Bouldin et al,, 2004; Klenosky, Templin, & Toutman, 
2001; Konnent & Gieser, 1987; Kraft & Dickerson, 1996; Pauline 
et al., 2004). A limited number of studies involving female student-
athletes in general (Conley, 1981; Cook, 1994; Nicodemus, 1990) 
and female student-athletes by specific sport teams have also 
been conducted (Baumgartner, 1999; Heilman, 1988; Kankey & 
Quarterman, 2007; Pauline et al., 2008; Reynaud, 1998; Speer, 
1992; Widdison, 1982). None of the previously mentioned 
investigations compared male and female student-athletes from 
the same sport across the three NCAA divisions. 

Male and female student-athletes. There are a few studies 
comparing male and female student-athletes across a variety of 
sports. An earlier investigation by Mathes and Gurney (1985), 
surveyed 231 athletes (155 men and 76 women) with either full 
or partial athletic scholarship from revenue and non-revenue 
producing sports. Mathes and Gurney found athletes from both 
revenue and non-revenue sports to rate academic characteristics 
and the coach as more important than the campus, athletics, and 
friends. The results also revealed no significant difference between 
male and female athletes. Doyle and Gaeth (1990) conducted 
the first descriptive study to focus on NCAA Division I male 
and female student-athletes from comparable sports (baseball 
and softball). The findings did not reveal significant gender 
differences, but scholarship, athletic team, team atmosphere, 
location, and academic major were important to this group of 
student-athletes. Howat (1999) employed a qualitative research 
design and interviewed 47 (31 males and 16 females) freshmen 
student-athletes at East Tennessee State University. Howat 
determined no trends could be identified between male and 
female student-athletes. However, 63% of the females indicated 
housing was influential in their decision making process. Walker 
(2002) used a descriptive research design to examine male and 
female scholarship athletes from Mississippi State University, a 
NCAA Division I institution. There were no statistical significant 

relationships for gender, scholarship status, or sport affiliation. 
Both male and female athletes indicated the team and situational 
factors to be the most important factors when selecting a university. 
However, female athletes did rank academics higher in importance 
than male athletes. A more recent investigation by Davis (2006) 
utilized a descriptive survey research design to investigate 49 
male and 39 female freshmen student-athletes from both revenue 
and non-revenue sports at Virginia Tech University. Davis found 
females to report education as the most important factor, while 
males endorsed coaches as the most important factor. 

The latest study (Sander, 2008) included nearly 300 male 
and female student-athletes, representing 17 men's and women's 
teams (not including football) from seven universities in the 
Mid-American Conference, revealed some interesting findings. 
Surprisingly, Sander found "the majority of athletes said they had 
little exposure to the academic side of campus life, such as meeting 
with professors or sitting in on classes, during their campus visits" 
and "more than half of the athletes surveyed, in fact, said on their 
own official recruiting trips (those the colleges paid for), they had 
spent 12 or more hours with prospective teammates, attending 
games or going out for meals". It is important to note none of 
the previously mentioned investigations (Davis; Doyle & Gaeth; 
Howat; Mathes & Gurney; Sander; Walker) compared male and 
female student-athletes from the same sport across the three 
NCAA divisions. This is a void in the previous research that will 
be addressed by the current investigation.

Due to the continued increases in collegiate sports participation 
for men and women (NCAA, 2010a), coaches and athletic 
department personnel need more information about how potential 
student-athletes choose the college or university they want to attend, 
with a particular focus on specific sports and NCAA divisions. 

Methods
Participants

The participants were 792 male and female NCAA lacrosse 
student-athletes who participated on teams located in the Northeast 
and Mid-Atlantic regions of the United States. Most of the NCAA 
lacrosse programs are located in the Northeast region of the 
United States so the Northeast was the area of focus. Of the 792 
respondents, females accounted for 54.7%, while males accounted 
for 45.3%. In this sample, 36.9% attended NCAA Division I 
schools, 30.6 % attended Division II schools, and 32.6% attended 
Division III. The average age was 19.70 years (SD = 1.16). Nearly 
all of the participants (94.2%) classified themselves as Caucasian; 
1.8% classified themselves as African American, 1.5% classified 
themselves as Hispanic, and 1.3% as Asian or other. The athletes 
had played lacrosse for an average of 8.34 years (SD = 2.94). Of 
the 792 respondents, freshmen accounted for 32.6%, sophomores 
31.1%, juniors 20.4%, and seniors 15.9%. 

Instrumentation
To address the purposes of this study, participants completed 

a revised version of the Influential Factors Survey for Student 
Athletes (IFSSA) (Pauline et al., 2004) the Influential Factors 
Survey for Student Athletes — Revised (IFSSAR). The IFSSA 
was originally developed by Pauline et al. to evaluate factors 
influencing the college choice of collegiate baseball student-
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athletes. Based on the results of two previous investigations which 
utilized the IFSSA (Pauline et al., 2004, Pauline et al., 2007), 
seventeen questions were added to the original IFSSA to better 
address all categories of the survey and three questions were 
modified to better relate to lacrosse student-athletes. The IFSSAR 
consisted of 53 items with the responses on a 5-point Likert-type 
scale ranging from 1 (not important) to 5 (extremely important). 
Items on the survey were separated into five categories: athletic, 
academic, social atmosphere, coaching staff, and financial aid. 
Participants also completed general demographic questions (i.e., 
age, gender, race, class standing, and number of years playing 
lacrosse) and one question related to the ability of the instrument 
to assess their college decision making process.

Procedures
The research team made initial contact, via email, with all 

head lacrosse coaches at NCAA Division I, II, and III institutions 
throughout the Northeast at the beginning of their competitive 
seasons. The email provided coaches with a detailed explanation 
of the study and requested their team's participation. Once coaches 
indicated interest, they received an email confirmation thanking 
them for their willingness to participate, and then a survey 
packet by mail. The packet included a cover letter signed by the 
researchers, surveys for all of the student-athletes on the team, a 
self-addressed stamped envelope for the return of the completed 
surveys, and a letter to the coach explaining how to administer the 
survey. The instructions were for the coaches to explain the purpose 
of the study, inform the team their participation was voluntary and 
confidential, and administer the survey to the entire team at the 
same time. Head coaches were also instructed not to have any 
members of the coaching staff present, including themselves, 
during survey completion to limit the influence they might have 
on the participants' responses. Each team was identified by a code 
number, which only the researchers knew, to ensure anonymity 
of the participants. Neither university nor individual names were 
included on the survey, only the code number, so no one could link 
the responses with a particular lacrosse team, coach, or individual 
student-athlete. The data collection took approximately ten weeks 
to complete. 

Statistical Design and Analysis
This investigation was a descriptive cross-sectional non-

probability survey designed to provide information about the 
factors influencing lacrosse student-athletes' selection of a college 
in the Northeast. Means and frequencies were calculated for 
each survey question and for each of the five major categories 
of the survey. A multivariate analysis of variance (MANOVA) 
compared male and female NCAA Division I, II, and III lacrosse 
student-athletes on the five categories (athletic, academic, social 
atmosphere, coaching staff, and financial aid) of the survey. The 
MANOVA model assumptions were check and found to be within 
acceptable limits. The independent variables (gender and NCAA 
division level) were categorical in nature and the dependent 
variables (athletic, academic, social atmosphere, coaching staff, 
and financial aid) were continuous variables. The data appears 
to follow a normal distribution with no extreme outliers and no 
missing values. The variance between groups was equal and was 

Factors (in rank order)                                            Category M SD
Career Opportunities AC 3.99 1.02
Academic Reputation of College/University AC 3.99 0.91
Overall Reputation of College/University SA 3.96 .877
School Offers Your Specific Major of Interest AC 3.84 1.01
Reputation of Academic Program/major         AC 3.81 1.00
Social Environment at University SA 3.78 0.89
Social Atmosphere of the Team SA 3.76 0.96
Campus SA 3.74 0.83
Head Coach's Personality/Style CS 3.69 1.03
Academic Facilities
(i.e., library, computer labs, classrooms) AC 3.63 0.99
Campus Visit SA 3.59 0.99
Parents SA 3.51 1.26
Reputation of Coaching Staff CS 3.47 1.07
Opportunity to win Conference/National Title AT 3.43 1.19
Overall Cost to Attend the University FA 3.41 1.34
Opportunity to Play Early in Career AT 3.40 1.14
Athletic Department Facilities/Resources AT 3.35 0.95
Size of the University SA 3.26 0.87
Means and Standard Deviations for Each Factor on the IFSSA-R
Factors (in rank order) Category  M SD
Coaching Staff's Time Spent Recruiting You CS 3.24 1.18  
Amount of Playing Time AT 3.20 1.10
Tradition of Team AT 3.19 1.08
NCAA Division (I, II, III) Affiliation AT 3.15 1.21
Team's Win/Loss Record AT 3.09 1.07
Proximity/Distance of University from Home SA 3.09 1.26
Tradition of Athletic Department AT 3.08 1.03
Sport Specific Facilities/Resources AT 3.08 1.09
Graduation Rate of Student-Athletes AC 3.07 1.33
Regional Location of University SA 2.99 1.06
Promises Made by Coaches During Recruiting CS 2.96 1.26
Housing SA 2.96 1.12
Opportunities for Financial Aid FA 2.91 1.43
Support Services for Student-Athletes AC 2.87 1.14
Faculty at the University AC 2.84 1.18
Total Amount of Financial Aid Offered FA 2.83 1.44
Assistant Coach(es) AT 2.82 1.13
Amount of Academic Scholarship Offered FA 2.77 1.49
Conference Affiliation of Team AT 2.67 1.08
Extracurricular Activities
(i.e., sororities/fraternities, intramurals, clubs) SA 2.65 1.16
Means and Standard Deviations for Each Factor on the IFSSA-R
Factors (in rank order) Category  M SD
Team's Schedule AT 2.58 1.10
Fan Support of Team AT 2.57 1.08
Team Travel Locations AT 2.56 1.04
High School Coach CS 2.55 1.36
Athletic Department or Team Website AT 2.40 1.04
Amount of Athletic Scholarship FA 2.40 1.36
Affiliation of the University
(i.e., religious, private, public) SA 2.35 1.14
Head Coach's years at Institution CS 2.30 1.03
Team Sponsorships AT 2.17 1.17
Have Friends at the University SA 2.16 1.25
Know Athletes at the University SA 2.13 1.18
Ethnic and/or Gender Ratio of the University SA 2.10 1.14
Media Coverage AT 2.00 0.99
Know Athletes on the Team SA 1.49 1.09
Number of Alumni in Professional Sports AT 1.49 0.85
Key:      AC = Academic     FA = Financial Aid 
AT = Athletic          SA = Social Atmosphere          CS = Coaching Staff

 Table 2. Means and Standard Deviations for Each Factor 
                  on the Influential Factors Survey for 
                  Student-Athletes Revised (IFSSA-R) [N = 792]
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indicated by an insignificant value of Levene's test. Follow-up 
univariate tests and Scheffe's post hoc tests were calculated when 
appropriate. The level of significance was set at p < .025 for all 
research question testing. The level of significance was set at p < 
.05 for post hoc testing.

Results
The first major objective was to examine the relative importance 

of specific factors in the college selection process by lacrosse 
student-athletes at NCAA Division I, II, and III institutions. From 
a descriptive analysis, the ten most influential factors in rank order 
were: career opportunities after graduation, academic reputation 
of the university, overall reputation of the university, availability 
of academic program or major, reputation of academic major or 
program, social environment at the university, social atmosphere of 
the team, campus, head coach's personality or style, and academic 
facilities (i.e., library, computer labs, classrooms). The five least 
influential factors in descending order were: knowing athletes at 
the university, ethnic/gender ratio at the university, media coverage 
of the team, knowing someone on the lacrosse team, and number 
of alumni in professional lacrosse. Table 2 displays a summary of 
the means and standard deviations for each survey question.

Overall mean and standard deviation scores were also calculated 
for each of the five major categories (athletic, academic, social 
atmosphere, coaching staff, and financial aid) of the survey. From 
a descriptive analysis, the academic category had the highest 
mean, followed by coaching staff, social atmosphere, financial aid, 
and athletic (see Table 3). This finding indicates academic factors 
were most important to male and female lacrosse players across all 
three NCAA divisions.

The second purpose of the investigation was to examine any 
differences in the college selection process among male and 
female lacrosse players. The results of the MANOVA showed 
significant differences in three of the major areas of the survey 
[Wilk's  = .870, F(5, 782) = 23.46, p < .001]. A test of between-
subjects effects was significant for athletic [F(1, 786) = 19.52, p < 
.001], coaching staff [F(1, 786) = 3.46, p < .05], and financial aid 
[F(1, 786) = 37.87, p < .001]. Athletic factors and coaching staff 
were viewed as more influential in the college decision process 
for male lacrosse players than female players. However, female 
lacrosse players considered financial aid to be significantly more 
important than male lacrosse players. See Table 4 for means and 
standard deviations for each IFSSA-R category by gender and 
NCAA division level.

The third purpose of the investigation was to examine any 
differences in the college selection process among lacrosse players 
at the various NCAA Division institutions (I, II, and III). The 
results of the MANOVA showed significant differences in three of 
the five major areas of the survey [Wilk's  = .643, F(10, 1564) = 
38.72, p < .001]. A test of between-subjects effects was significant 
for academic [F(2, 786) = 6.95, p < .01], coaching staff [F(2, 786) 
= 7.68, p < .001], and financial aid [F(2, 786) = 21.51, p < .001]. 

Scheffe's post hoc multiple comparisons tests revealed 
specific statistically significant differences (p < .05) among the 
three NCAA divisions. Student-athletes from Division II and III 
indicated academics to be relatively more important than Division 
I athletes. Division II lacrosse players viewed coaching staff as 
more influential than those from Division III. Lastly, financial aid 
was considered more significant to Division II players than players 
from Division I or III and Division I athletes viewed financial aid 
as more important than Division III athletes. See Table 4 for means 
and standard deviations for each IFSSA-R category by gender and 
NCAA division level.

Discussion
The first major objective was to examine the relative importance 

of specific factors that influenced the college choice for lacrosse 

Category M SD
Academic 3.52 0.70
Coaching Staff  3.01 0.78
Social Atmosphere 2.99 0.53
Financial Aid 2.86  0.66
Athletic 2.79 0.65

 Table 3. Means and Standard Deviations for the Five 
                  Categories of the IFSSA-R

Category Division Male Female
  M SD M SD

Academic I 3.31 .68 3.39 .69
 II 3.55 .65 3.69 .75
 II 3.66 .77 3.56 .63
 Total 3.51 .71 3.53 .70
Coaching Staff I 3.15 .83 2.88 .82
 II 3.22 .67 3.08 .69
 III 2.88 .79 2.88 .75
 Total 3.09 .78 2.93 .77
Social 
Atmosphere I 3.02 .56 2.95 .47
 II 2.99 .49 3.08 .62
 III 2.86 .51 3.05 .50
 Total 2.96 .53 3.02 .54
Financial Aid I 2.62 .57 2.87 .59
 II 3.63 .72 3.90 .71
 III 1.71 .75 2.43 .77
 Total 2.67 .66 3.02 .68

Means and Standard Deviations for each Category of the IFSSA 
by Gender and NCAA Division Level

Category Division Male Female
  M SD M SD

Athletic I 3.04 .69 2.53 .63
 II 2.90 .54 2.84 .66
 III 2.76 .68 2.72 .60
 Total 2.91 .65 2.68 .64

 Table 4. Means and Standard Deviations for each Category 
                  of the IFSSA by Gender and NCAA Division Level
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student-athletes from all three NCAA Divisions. The top-ranked 
factor in this study, career opportunities, is from the academic area. 
Furthermore, four of the five highest ranked factors are related to 
academics. These findings are not surprising when compared to 
the outcomes of other studies.

There are a number of previous investigations with comparable 
findings to the current study (Baumgartner, 1999; Johnson, 1985; 
Kankey & Quarterman, 2007; Mathes & Gurney, 1985; Pauline, 
et al., 2008; Skaff, 1992). Most recently, Pauline et al. (2008) 
found university offers specific major of interest to be the highest 
rated factor for NCAA softball players. Similarly, Kankey and 
Quarterman along with Skaff found the availability of academic 
major as the most important factor for female softball student-
athletes and a variety of male student-athletes respectively. When 
looking at the broader category of academics, Baumgartner 
(1999), Johnson (1985), Mathes and Gurney (1985), and Pauline 
et al. (2008) found academics ranked first in importance to 
student-athletes, which again match the findings in the present 
investigation. The similarities of these findings are interesting 
because the importance of academic factors seems to span across 
gender, as well as many different sports including both revenue 
and non-revenue sports programs.  

Despite the parallel findings with previous research regarding 
college selection, this study found some surprising differences. 
In the current study, lacrosse student-athletes ranked the athletic 
category last in importance regarding college selection. Other 
previous investigations (Bouldin et al., 2004; Doyle & Gaeth, 
1990; Kent, 1987; Pauline et al., 2004; Stotlar, 1976) have found 
athletic factors (rather than academic factors) to be most important 
in athletes' college selection. For example, Bouldin et al. and 
Stotlar both found the opportunity to play early in the student-
athletes' career to be the most influential factor, for baseball and 
football respectively. Pauline et al. found a winning program 
was most important for baseball student-athletes. Furthermore, 
studying several different collegiate sports, Doyle and Gaeth found 
athletic scholarship and athletic team to be the most significant 
determinants, while Kent found the recruiting visit and relationship 
with coach to be the top priorities of Division I football players.  

The lack of consistent findings between the present and 
previous investigations may be due to the sport of the student-
athletes. The previous investigations (Bouldin et al., 2004; Doyle 
& Gaeth, 1990; Kent, 1987; Pauline et al., 2004; Stotlar, 1976) 
with different findings from the current study were conducted 
with student-athletes who participated in sports having thriving 
high-profile professional leagues (e.g., National Football League, 
National Basketball Association, or Major League Baseball). 
When athletes have promising professional opportunities to 
continue their athletic career, this can significantly influence their 
perspectives on the relative importance of athletic and possibly 
coaching factors compared to academic factors. In contrast, the 
student-athletes in the current study were male and female lacrosse 
players, a sport with limited professional opportunities to extend 
athletic careers for males [National Lacrosse League (NLL) and 
Major League Lacrosse (MLL)] and no opportunities for females 
(US Lacrosse, 2010). The majority of male lacrosse players in the 
NLL (top salary of $25,000) and MLL (average salary of $13,000, 
while rookies average about $6,500) do not earn enough money 

to make a living by only playing lacrosse (Becker, 2004). Due to 
the limited opportunities and small salaries, it is likely the student-
athletes in the current investigation felt they must place top priority 
on their academic education, being a student first and an athlete 
second even if they would prefer an athletic career.

Another possible justification for the differences might be 
related to the availability of football, basketball, and baseball at the 
grassroots (youth) level across the nation. Developmental youth 
programs for football (i.e., Pop Warner football), basketball (i.e., 
Amateur Athletic Union), and baseball (i.e., Little League baseball) 
can be found in every state in the United States. Furthermore, these 
youth programs also have a long history, with Pop Warner football 
being established in 1929 (Pop Warner, 2010) and Little League 
Baseball established in 1939 (Little League Baseball, 2010). Even 
with lacrosse's tremendous growth over the past ten years, it does 
not have youth programs in every state (US Lacrosse, 2010) and 
the national governing body of lacrosse (US Lacrosse) was recently 
established in 1998 (US Lacrosse, 2010). Hence, lacrosse does not 
have a long history at the grassroots level as other organizations 
such as Pop Warner or Little League Baseball or as widespread 
participation. These facts may also have had a significant influence 
on the athletes' perspective of the relative importance of athletic 
and possibly coaching factors compared to academic factors. 
While lacrosse is not played in every state, it is played in most 
regions in the United States including the Northeast, Southeast, 
Midwest, Northwest, and West (National Federation of State High 
School Associations, 2010).

The second major objective was to examine any differences in the 
college selection process among male and female lacrosse players. 
Male lacrosse players were found to place more importance on 
athletic factors and coaching staff, while female athletes indicated 
financial aid to be more influential than male athletes. It is important 
to note when comparing male and female student athletes from the 
same sport the existing published literature is limited in its ability 
to provide a broad and comprehensive understanding of factors 
influencing college choice. The reason for the differences between 
males and females is mostly likely attributed to professional 
playing opportunities. As previously stated, there are opportunities 
for male collegiate lacrosse players to continue their playing 
career at the professional level in the National Lacrosse League 
and Major League Lacrosse. Currently, there are no professional 
playing opportunities for female lacrosse players. Therefore, with 
males having the opportunity to continue their playing career 
they are sensitive to the areas (i.e., athletic factors and coaching) 
most likely to improve their athletic skills and thus improve their 
opportunity to play at the professional level.

The third major objective was to examine the differences in 
lacrosse players' college selection factors across the three NCAA 
Divisions. The results revealed the NCAA Divisions significantly 
differed on three categories. It is important to note only two 
published studies, Pauline et al. (2004) and Pauline et al. (2008), 
compared student-athletes from the same sport (i.e., baseball and 
softball respectively) across all three NCAA Divisions.

Both Division II and III lacrosse players identified academic 
factors to be more influential in the university selection process 
than Division I players. This result is not surprising based on 
findings from previous investigations and the philosophy stated by 
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the NCAA for Division I institutions (NCAA, 2010b). Furthermore, 
the importance of academics is consistent with the NCAA Division 
II and III philosophy (NCAA, 2010b). 

With respect to coaching staff, the results revealed another 
difference between the NCAA Division levels. Division II student-
athletes viewed coaching as more important than Division III 
student-athletes. NCAA Division II athletes are more likely to 
attend college with the goal of enhancing their athletic performance 
and skills than Division III athletes due to the higher level of skills. 
The process of improving athletic performance and skills is the 
focus of most collegiate coaches. Furthermore, Division II athletes 
spend up to 20 hours per week with their respective coaches 
striving to become better at their sport. Since these athletes expect 
to have a high level of interaction with their coach, the match 
of personalities between athlete and coach is important for the 
foundation of a good working relationship. Therefore, the coach 
becomes a significant factor in the college selection process for 
many student-athletes attending Division II institutions.

Financial aid was more important to Division II lacrosse 
players than to either Division I or Division III lacrosse players. 
At the NCAA Division I level, lacrosse is often referred to as an 
"equivalency sport" which usually means the coaches can share 
their allocation between a large numbers of players. Sports like 
football and basketball are "head count sports" which means all 
of the players are on full scholarships (no partial scholarships). 
The differences between Division II and III can be explained by 
the fact Division III student-athletes cannot receive athletic-based 
financial aid of any kind (NCAA, 2010b). Most student-athletes 
choosing to attend a Division III university are aware the NCAA 
does not allow Division III institutions to provide athletic based 
scholarships; therefore it is not an important factor in their decision 
making process. It is also possible some student-athletes choosing 
a Division II university could only attend college with some type 
of athletic-based financial aid, which might rule out attending a 
Division III institution (NCAA, 2010b). A plausible explanation for 
the differences between Division I and II is most student-athletes 
want to play at the top-tier Division I level, so many student-athletes 
might be willing to accept a greater financial burden (i.e., less or 
no scholarship) to be able to complete at the highest collegiate 
level. The scholarship allotment for lacrosse at the NCAA Division 
I and II levels is not much different. NCAA Division I schools 
are allowed 12.7 scholarships for men and 12 for women while 
Division II schools are allowed 10.8 and 9.9 for men and women 
respectively (NCAA, 2010b). However, many Division I men's 
lacrosse programs have over 40 players, while women's programs 
average about 27 players (NCAA, 2010a) consequently most of the 
players at the DI level are not receiving full scholarships. Division 
II lacrosse programs tend to have significantly fewer players on a 
team than Division I programs due to less financial resources to 
support the team (i.e., travel, equipment, etc.). However, having 
few players on a team may allow some Division II programs to 
offer a larger percentage of athletic scholarship to some members 
of the team than Division I programs. 

A secondary objective of the current investigation involved 
utilizing a revised version of the Influential Factors Survey for 
Student-Athletes (Pauline et al., 2004). The original version of the 
survey had been designed and used previously with collegiate male 

baseball players and collegiate softball players. Ninety-six percent 
of the participants indicated the instrument provided an excellent 
or very good assessment of the factors influencing their college 
choice process. This outcome provides beginning evidence the 
instrument can be utilized effectively with both male and female 
student-athletes from all three NCAA Divisions.

Recommendations for NCAA Lacrosse Coaches and Athletic 
Department Personnel

The findings from the current investigation can be useful for 
coaches involved in the recruitment of potential NCAA Division 
I, II, or III lacrosse players. Coaching staffs should focus on 
promoting the academic strengths and resources at their university. 
Specifically emphasizing their university's academic strengths and 
career opportunities available to graduates from their institutions 
will greatly enhance the recruiting efforts of collegiate lacrosse 
coaches.

Involving lacrosse recruits in meaningful academic-related 
activities during the recruiting process and campus visits would 
appear to be very valuable across all NCAA divisions. First and 
foremost, the coaching staff should identify the desired major 
or academic area of interest of their athletes. Then they should 
arrange for the students to meet with faculty from this area during 
the recruiting visit, sit in on classes, tour the academic facilities, 
gather information about the academic requirements for the major, 
and career opportunities upon graduation. NCAA lacrosse coaches 
aware of the importance of meeting the academic needs of potential 
student-athletes will greatly enhance the likelihood of attracting 
highly desirable student-athletes to their respective programs.

Based on our findings in this study, the authors also offer some 
specific recommendations for coaches of male and female lacrosse 
programs. Coaches of male collegiate lacrosse program schools 
ought to emphasize the athletic resources available to their players. 
They also need to recognize coaching styles and personalities have 
a great impact on college choice of male lacrosse players. It is 
important for male lacrosse recruits to feel comfortable with the 
coaching staff so every attempt should be made to recruit players 
who fit with and accept the coaching staff's personality and style. 
Coaches of female collegiate lacrosse programs should focus on 
the academic strengths of their school while also maximizing 
the financial support available to the potential player. In regards 
to both male and female programs, an awareness of the diverse 
factors influencing a student-athlete's college selection is helpful, 
and asking appropriate questions can guide coaches in presenting 
their program's resources and their school's opportunities to match 
a recruit's expressed interests. The authors of this study have also 
provided some recommendations for NCAA lacrosse coaches of 
Division, I, II, and II lacrosse players. Division II and III coaches 
should emphasize the academic strengths of their institution. In 
addition to academic strengths, Division II coaches should also 
attempt to maximize financial aid support.

Limitations and Recommendations for Future Research
This investigation had some limitations. First, the participants 

were drawn from players attending institutions in the Northeast, 
so the results may not be generalizable to other collegiate lacrosse 
athletes in other geographic areas. A second limitation was the 
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utilization of non-probability and convenience sampling. Without 
the utilization of some type of probability sample the generalizability 
of the results is further limited. A final limitation was the inclusion 
of under classmen (freshmen) and upper classmen (sophomores, 
juniors, and seniors) in the sample. The upper classmen were more 
than a year removed from the college selection process, so their 
recall of the factors influencing their college choice may have been 
influenced by time and their experiences at the university. Based 
on these limitations, caution should be taken in generalizing the 
results of the current study to lacrosse student-athletes in other 
regions of the country and to other student-athletes competing in 
different sports. 

Nevertheless, this investigation provides some useful findings, 
and we offer a few recommendations to further investigate the 
factors influencing the college selection process of collegiate 
student-athletes. The first recommendation is to replicate the 
study utilizing probability sampling techniques. Stratified random 
sampling would be helpful in obtaining adequate representation 
from all NCAA divisions, regional areas, racial groups, and levels 
of play, which would enhance the generalizability of the results. 
Second, we suggest employing a qualitative approach: an inductive 
method may uncover influential factors related to the college 
selection process not addressed by the current survey. Third, we 
recommend future investigations to evaluate the influence of 
admission counselors and the admission process on the college 
selection process. Lastly, we suggest a more detailed examination 
of student engagement opportunities (i.e., learning communities) 
on American college campuses and their influence on the college 
selection process.

Conclusions
This investigation has increased the understanding of factors 

influencing the college choice of lacrosse student-athletes from 
NCAA Division I, II, and III in the Northeast. Based on the results 
of this study, the authors believe academic factors have the greatest 
influence on collegiate lacrosse players when they are deciding 
what university to attend. It is also vital for coaches to understand 
not every male and female recruit will be exactly the same and the 
coach should attempt to meet the particular needs and interests 
of individual athletes. For those individuals (i.e., head coaches, 
assistant coaches, and administrators) involved with the recruitment 
of NCAA lacrosse student-athletes being aware of such factors will 
help them to be more successful in the recruitment process. 
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Abstract
The purpose of this study was to investigate Singaporean 

consumers' decision-making styles (shopping styles) for sports 
products.  This study used a scale of the Purchaser Style Inventory 
for Sport Products (PSISP) to identify if the scale was reliable.  
An instrument, consisting of 42 items under 9 dimensions, was 
administrated to 234 college students in Singapore.  This study 
computed data factor analysis and alpha coefficients for scale 
reliability.  The results indicated the generality of some consumer 
decision-making styles.  Some similarities and differences as 
well as managerial implications for marketing research will be 
discussed. 

Keywords: Sports marketing, shopping styles

Consumers' decision-making styles (shopping styles) have 
become one of the most important and interesting areas in 
sport and business consumer-behavior studies.  Many previous 
studies have shown that consumers frequently display consistent 
decision-making styles to direct their decision-making when they 
shop (Durvasula, Lysonski, & Andrews, 1993; McDonald, 1993; 
Evans, Christiansen, & Gill, 1996).  Moreover, their decision-
making styles are often altered by friends or relatives (Evans et al., 
1996).  Also, consumers generally demonstrate different shopping 
patterns due to differences in consumers' needs and wants as well 
as differences in personalities, attitudes, and economic situations.  
For example, some consumers may buy expensive brands or high-
quality products, whereas others may buy inexpensively priced, 
non-brand, or even low-quality products.  Therefore, many factors, 
such as brand, quality, price, habit, recreation, confusion, impulse, 
and fashion combine to determine an individual's unique shopping 
habits (Sproles & Kendall, 1986).

Since businesses are globalized, many researchers have 
focused consumers' decision- making studies nationally and 
internationally. Previous studies on consumer decision-making 
styles, in general, have tested young populations and have been 
conducted in a wide range of countries: New Zealand (Durvasula 
et al., 1993); China (Fan & Xiao, 1998; Hiu, Siu, Wang, & Chang, 
2001); Korea (Hafstrom, Chae, & Chung, 1992); Greece, India and 
New Zealand (Lysonski, Durvasula, & Zotos, 1996); the United 
States (Sproles & Kendall, 1986);  Hong Kong (Tai, 2005); and 
Germany (Walsh & Vincent, 2001).  These studies showed that 
most consumers have different kinds of decision-making styles 
relating to shopping factors. According to the aforementioned 
studies, it can be said that a study of consumers' decision-making 
styles is very important to consider when attempting to identify 
and understand the consumers' shopping behavior and motivation, 
especially in the apparel market.  

Consumer Behaviors in Singapore 
National and international marketing and advertising companies 

have been focusing on the global youth market because the market 
size, homogeneity and purchasing power have been growing 
(Ferle & Chan, 2008).  Currently, Singapore is one of the top ten 
wealthiest Asian countries (Wikipedia. org, 2009).  However, 
a study of consumer decision-making styles in Singapore has 
rarely been treated as an important issue in a sport area.   During 
2005, almost 9 million foreigners visited Singapore from Africa, 
North and South America, Europe, East/Oceania Asia, Southern 
Asia, and Western Asia (United Nations, 2007).  According to 
the results of the National Sports Participation Survey in 2005 
(Singapore Sports Council, 2005), just over 40% of the population 
participating in sporting activities are female, and almost 60% are 
male.  In addition, about 70% of those in the 15-19 age group 
regularly participate in sport activities, while the 20-39 age group 
has increased to 38% from 2001.  The younger group, ages 15 to 
24 are the main consumers of branded goods (Tai & Tam, 1996). 

According to Giges (1991), consumers around the world ages 
14 to 34 showed similar lifestyles and consumption behaviors in 
soft drinks, beer and footwear.  Specifically, many young business 
markets have been treated as an important target market for 
products and social ideas in Asia (Leong, 2000; Nugent, 2006).  Of 
the 2 billion consumers aged between 10 and 24, almost 1 billion 
are Asian (Nugent, 2006). Singapore is one of the top-10 wealthiest 
countries in the world with regard to per capita income in 2009, 
which was US $50,300 (Central Intelligence Agency, 2009), 
as well having one of the busiest ports in the world (Wikipedia. 
org, 2009).  Besides, Singapore is following the pattern of many 
western style industrialized counties, since it has been affected by 
various countries, due to its strategic location in Asia (Tai & Tam, 
1996). Within this region, Singapore is an important market with its 
strong economy, central location, and the presence of international 
companies (Milligan, 2004).    

The population of Singapore has reached almost 5 million 
including non-residents (Wikipedia.org, 2009).  Of those, more 
than 500,000 people are between 15 to 24 years old (Singapore 
Department of Statistics, 2009).  Because they have high disposable 
income from parents, grandparents, and part-time jobs (Marti, 
1998; Wang 2006), they are seen as a major consumer of branded 
goods.  With these generous allowances, they place a high value on 
image and their lifestyles are being augmented with special goods 
(Tai & Tam, 1996).  Young, Singapore consumers are spending 
almost $180 million annually without their parents support 
(Leong, 2000).  Marti (1998) found that they are mostly interested 
in purchasing clothes, followed by jewelry and computer software 
with their pocket money.  Among those purchasing items, many 
spent more than $70 on a single piece of clothing (Wong, 1998).  

The lifestyle of Singaporean consumers is typically home-
oriented, family-oriented, and focused on environmental concerns.  
Moreover, they are satisfied with their current job, pursue a 
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higher degree of education, show a positive relationship and 
attitude toward current advertising, and are interested in higher 
quality products, rather than price (Tai & Tam, 1996).  According 
to AC Nielsen (2007), advertising expenditures in Singapore 
reached almost $1.4 billion in 2006. Due to the effectiveness of 
advertising in the Singapore market, young-adult consumers are 
closely bound to the mass media.  Tai and Tam (1996) mentioned 
that they are socially conscious and care about the well-being 
of society.  In fact, female Singapore consumers are affected by 
family members or friends during shopping.  Not only do peers 
have an effect on their friends' preference for store selection, brand 
product selection, mass media and television programming (Ferle 
& Chan, 2008), they also like to undertake social comparison of 
possessions and are materialistic (Chan & Zhang, 2007).  Through 
the powerful emotions and favorable attitudes toward media (La 
Ferle & Choi, 2005), young consumers prefer to follow celebrity 
idols (entertainers or famous athletes) and their idealized self-
image (Ferle & Chan, 2008; Lafferty & Goldsmith, 1999).  Ferle 
& Chan (2008) found that there were positive correlations between 
advertising and perceptions.  Moreover, young consumers are 
willing to purchase impulse items (Wang, 2006) and to desire more 
fashion brands of western origin than of eastern origin (O'Cass & 
Lim, 2002).  Therefore, the purpose of this study was to identify 
Singaporean consumers' shopping styles for sport products with 
the PSISP scale.  This study was consistent with the stream of 
research that addresses cross-cultural generalization of consumer 
shopping behavior measurements and procedures (see Bae, Lam, 
& Jackson, 2009).   

Theoretical framework
As modern individual decision-making styles are more complex 

and more important for individual consumers than in the past 
(Hafstrom, Chae, & Chung, 1992), many national and international 
studies have focused on identifying general decision-making styles 
(Durvasula et al., 1993; Hafstrom et al., 1992; Hiu et al., 2001; 
Shim & Gehrt, 1996; Sproles & Kandall, 1986; Walsh, Mitchell, 
& Hennig-Thurau, 2001; Tai, 2005) as well as discovering specific 
shopping styles for sports products (Bae et al., 2009; Bae & Miller, 
2009).  Each dimension in consumer decision-making styles 
explains individual consumer's shopping choices or purchasing 
behaviors.  According to Bae et al. (2009), these dimensions are an 
important concept in consumer decision-making styles, especially 
when relating to the shopping behaviors of sports products.

Most previous studies used a scale of Consumer Style Inventory 
to find individual consumer-decision making styles for general 
products.  The scale was originally modified from the Consumer 
Style Inventory (CSI) developed by Sproles and Kendall (1986).  
The scale of Sproles and Kendall approached three different ways 
to characterize consumer styles: "the psychographic/lifestyle", "the 
consumer typology" and "the consumer characteristics approach" 
(p. 268).  Of these approaches, the consumer character approach 
is one of the most important, defining the mental orientation of 
consumers in making decisions.  Finally, Sproles and Kendall 
defined 40 items under eight central decision-making dimensions: 
Perfectionism/high-quality, Brand, Novelty-fashion, Recreational/
hedonistic, Price/value for the money, Impulsiveness, Confusion 
by overchoice, and Habitual/ brand-loyal consciousness.  

To identify individual consumer's decision-making styles for 
sport products, Bae et al. (2009) developed a scale of the Purchase 
Style Inventory for Sport Products (PSISP).  One dimension, 
endorsement consciousness, was added in the scale.  Celebrity 
endorsements have an apparent effect on consumer's decision 
making because of recognition and trust (Brooks & Harris, 1998; 
McCracken, 1989).  As a celebrity has an ability to assist consumers 
in identifying products, celebrity endorsements have been used as 
a form of advertising in mass media (Bearden, Ingram, & Forge, 
1998).  Even though celerity endorsement is an important factor in 
making decisions, previous studies did not apply or treat celebrity 
endorsement as an important issue.  Through two different reliability 
tests with two different samples, Bae et al. (2009) defined the 
celebrity-endorsement consciousness as an important dimension 
in a consumer shopping behavior study in sports.  Finally, PSISP 
is composed of 42 items under nine dimensions: Quality (8 items), 
Brand (4 items), Fashion (5 items), Recreation (5 items), Price (4 
items), Impulse (3 items), Confusion (4 items), Habit (3 items) and 
Endorsement (6 items) consciousness, explaining a total variance 
of 54.22%.  

A previous study focused on college consumers' decision-
making styles for sports apparel (Bae & Miller, 2009).  After the 
authors performed a reliability test with a modified CSI model on 
American college students (N=822), they found 27 items under 
seven dimensions: brand (6 items), quality (4 items), recreation (5 
items), confusion (3 items), impulse (3 items), fashion (4 items), and 
price (2 items) consciousness.  The Cronbach's alpha coefficients 
for quality (  = .91), recreation (  = .85), confusion (  = .76), 
fashion (  = .79), price (  = .66), and brand (  = .87) consciousness 
indicated satisfactory levels of reliability.  However, impulse 
consciousness dimension (  = .45), showing low reliability with 
the alpha coefficient, indicated an unsatisfactory level of reliability 
on consumer shopping characteristics.  Even though previous 
authors (Brooks & Harris, 1998; Pitts & Stotlar, 2002; Veltri, 
1996) discussed how the importance of celebrity endorsers affects 
consumers' decision-making, the previous study (Bae & Miller, 
2009) did not apply a celebrity endorsement dimension.  Besides, 
little attention has been given to apply consumers' decision-making 
styles in sports products nationally and internationally.  

Method
Participants

The population consisted of students attending a large 
university in western Singapore. Of the total 234 participants, 
183 were deemed as usable data after excluding 51 questionnaires 
due to incompleteness and non-citizenship.  This provided a 78% 
response rate.  Specifically, a breakdown of participants by gender 
is composed of 75% male (N= 137) and 25% female (N=46).  
Moreover, the majority of participants were between the ages of 22 
and 25 (72.1%), followed by 18 and 21(13.7%), 26 and 30(9.8%), 
& non-specified ages (4.4%).  For reasons of sample homogeneity, 
the authors intentionally selected college student samples.  
According to Calder, Phillips and Tybout (1981), using a relatively 
homogeneous group minimizes random error that might occur by 
using a heterogeneous sample such as the general public. 

Using a convenience sampling method, the samples were 
recruited from various colleges within the university, such 
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as the National Institute of Education, Schools of Chemical 
& Biomedical Engineering, and the School of Mechanical & 
Aerospace Engineering during the fall semester of 2009. After 
receiving lecturers' approval, one of the authors attended each class 
and explained the purposes of the study and the procedures of data 
collection. The participants were informed that there were no right 
or wrong answers, assured of the confidentiality of their responses, 
and encouraged to ask questions if necessary. The participants were 
also informed that they were allowed to withdraw from taking part 
in the survey any time they chose. The research procedures for the 
study were cleared by the university ethical review committee. 

Instrument
The questionnaire consisted of two different sections: PSISP 

developed by Bae et al. (2009) and demographic questions.  Since 
the samples in Singapore were fluent in the English language, there 
was no translation needed for the questionnaire.  The instrument 
in the first section contained 42 Likert-scale items scored from 1 
(Strongly Disagree) to 5 (Strongly Agree) under nine shopping 
conscious dimensions: Quality (8 items), Brand (4 items), 
Fashion (5 items), Recreation (5 items), Price (4 items), Impulse 
(3 items), Confusion (4 items), Habit (3 items), and Endorsement 
consciousness (6 items).  The analysis employed statistical 
procedures identical to those dimensions used by Bae et al. (2009).  
To identify dimensions of the PSISP, Bae et al. used two different 
reliability tests with two different samples to discover a better scale.  
From the two different tests, they found similar results.  Of those 
results, the authors decided to keep 42 items under nine dimensions 
for the PSISP scale.  The second part of the questionnaire consisted 
of 10 questions, providing data concerning the demographics of 
respondents.  The demographic questions addressed nationality, 
gender, age, ethnicity, marital status, income sources, store 
preference, major information source, shopping companion, and 
brand preference. All demographic questions were administered 
as open-ended questions.

Data analysis
The analysis of this study was very similar to Bae et al. (2009).   

To examine the applicability of the instrument, this study performed 
item reduction (factor analysis) and computed scale (reliabilities of 
each dimensions) from PASW Statistics 17.0 package for Windows.  
According to Gerbing and Anderson (1988), the dimensionality of 
the scale was examined by examining the factor solution.  The 
method of factor analysis was used with the principle component 
analysis with varimax rotation (Kim & Mueller, 1978).  Then, the 
Cronbach Alpha Coefficiency Test was performed to identify the 
reliability of the items.  After performing the first test, descriptive 
analysis for Singaporean consumers' decision-making styles for 
sports products was carried out to explain nationality, gender, age, 
ethnicity, marital status, income sources, store preference, major 
information source, shopping companion, and brand preference. 

Results
The frequencies and percentages of summary for demographic 

characteristics are displayed in Table 1.  In this study, Chinese-
Singaporean (89.6%) had more dominant participation than 
Malaysian-Singaporean (4.9%), Indian-Singaporean (3.3%) or 

other (2.2%).  Most participants were single (96.2%), followed 
by married (3.3%) and divorced (0.5%).  Generally, over 50% of 
students said they receive their personal expenses from their parents.  
The rest of students responded that they receive their money via 
a part-time job (13.7%), a scholarship (7.1%), a full-time job 
(6.6%) or others (22.4%) who did not indicate their income.  The 
participants were more likely to visit specialty stores (47%) than 
sporting goods stores (28.4%) or department stores (17.5%).  To 
find product information for sports products, the students preferred 
to use the Internet (40.7%), followed by magazines (18.6%), 
television (18%), newspapers (6%), and others (7.7%) who did not 
indicate their source.  With respect to shopping companions, they 
indicated that they shop with their friends (72%), by themselves 
(21.9), with their parents (3.8%) and other (2.2%).  Lastly, they 
also showed that their favorite brands were Adidas (47%), Nike 
(24%), no preference (17.5%), and others (11.5%) such as Puma, 
New Balance and Oakley. 

Exploratory Factor Analysis (EFA) was performed to identify 
Singaporean consumer shopping dimensions.  Items loading 0.5 or 
higher on each dimension were reported.  The results of a principal 
component factor analysis with varimax rotation are depicted in 

Consumer Decision-Making Styles for Singaporean College Consumers

Demographic  Frequency Percentage 
Information
Ethnicity Chinese 164 89.6
 Malaysian 9 4.9
 Indian 6 3.3
 Other 4 2.2

Marital status Single 176 96.2
 Married 6 3.3
 Divorced 1 0.5

Income source Full-time 12 6.6
 Part-time 25 13.7
 Scholarship 13 7.1
 Parent(s) 92 50.3
 Other 41 22.4

Store preference Department 32 17.5
 Discount 5 2.7
 Specialty 86 47.0
 Sporting goods 52 28.4
 Other 8 4.4

Information source Television 33 18.0
 Magazine 34 18.6
 Newspaper 11 6.0
 Internet 91 49.7
 Other 14 7.7

Shopping preference Parent(s) 7 3.8
 Friend (s) 132 72.1
 Alone 40 21.9
 Other 4 2.2

Brand Preference Adidas 86 47.0
 Nike 44 24.0
 Others 21 11.5
 None 32 17.5

 Table 1. A summary of the Demographic Characteristics 
                 of Singaporeans
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Table 2.  From this analysis, 35 item-loadings, arranged from 
0.58 to 0.91 under nine factors, emerged after analyzing the 42 
items.  Nine dimensions with eigenvalues greater than unity were 
generated.  Those that met the Kaiser criterion accounted for 68.49% 
of total variance.  After inspecting the factor solution and the item 
loading, seven items (item 6 and 7 from Quality, item 4 and 5 from 
Fashion, and item 1, 2 and 5 from the Recreation dimensions) 
were removed from original PSISP scales.  Those items exhibited 

relatively low loading (  < 0.4; the same criterion was used for the 
U.S. sample), indicating that they are relatively poor measures of 
the corresponding factors.   Consequently, 35 variables loaded on 
one of the nine statistically resolved dimensions without double 
loading: Quality (6 items), Brand (4 items), Fashion (3 items), 
Recreation (2 items), Price (4 items), Impulse (3 items), Confusion 
(4 items), Habit (3 items), and Endorsement (6 items).  The results 
seemed to indicate that some of the items are not applicable in 
describing shopping styles in Singapore. Those items may not be 
able to tap any single construct and, therefore, could be removed in 
further scales purification processes (Gerbing & Anderson, 1988).  

Table 3 displayed the internal consistency tests of scale 
reliability.  According to Table 3, reliability alpha coefficients for 
each dimension ranged from 0.68 to 0.91 in the Singapore sample.  
They were considered modest and acceptable for an exploratory 
study (Cronbach, 1951; Nunnally, 1978).  Cronbach's alpha 
coefficient was used to assess the internal consistency among the 
set of items on each dimension.  It was apparent that six out of 
eight dimensions such as Brand, Price, Impulse, Confusion, Habit 
and Endorsement consciousness were the most stable dimensions, 
when comparing Singapore data to the U.S., as most of the items 
explaining these dimensions loaded on correct dimensions.  
However, Quality ( =0.89) and Recreation consciousness 
( =0.75) dimensions in the Singapore sample exhibited much 
higher coefficient alpha than dimensions ( =0.59; =0.35) in 
the American study, suggesting that those two scales might be 
affected by cultural differences or different economic situations.  
Therefore, the two dimensions should need further improvement 
due to unstable reliability scores.

Discussion
This study identified Singaporean consumers' shopping styles 

based on the Purchaser Style Inventory for Sport Products (PSISP) 
scale.  The final version of PSISP for Singaporean data comprised 
35 items under nine dimensions: Quality (6 items), Brand (4 items), 
Fashion (3 items), Recreation (2 items), Price (4 items), Impulse 
(3 items), Confusion (4 items), Habit (3 items), and Endorsement 
(6 items) consciousness.  Construct reliability indicated that all 
consciousness dimensions for this study were at an applicable level 
of reliability.  Also, this study showed that the total variance of 
the Singaporean shopping style study explained 68.49%, whereas 
total variance of previous studies accounted for 54.22% (Bae et al., 
2009).  The previous study (Bae et al., 2009) also displayed low 
reliability on recreation from sample one and quality consciousness 
dimension from sample one and two.  However, the current study 
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Consciousness Loading
Quality
1. High quality is very important for me. 0.71
2. When it comes to purchasing athletic clothing, 
    I try to get the high quality. 0.83
3. I usually try to buy the best quality athletic clothing. 0.91
4. I make special effort to choose the best quality athletic clothing. 0.91
5. My expectations for athletic clothing I buy are very high. 0.78
8. I carefully consider material of athletic clothing. 0.58

Brand 
1. The higher price of the product, the better its quality. 0.70
2. Nice department and specialty stores offer me the best product. 0.69
3. I prefer buying the best selling product. 0.72
4. Advertised athletic clothing in window or catalog is usually 
    good choices. 0.65

Fashion
1. I usually keep wardrobe up-to-date with the changing fashions. 0.83
2 Fashionable and attractive styling is very important to me. 0.73
3. I usually have one or more outfits of the very newest style. 0.86

Recreation
3. I make my shopping quickly. 0.86
4. I don't waste my time just for shopping. 0.85

Price
1. I buy as much as possible at sale prices. 0.65
2. I usually choose the lowest price athletic clothing. 0.77
3. I save money as much as I can during shopping. 0.77
4. I usually use coupon to save money. 0.61

Impulse
1. I should plan my shopping more carefully than I do. 0.72
2. I am impulsive when I purchase athletic clothing. 0.74
3. Often I make careless purchases I later wish I had not. 0.72

Confusion
1. Many brands often make me feel confused when I shop. 0.81
2. Sometimes, it‚Äôs hard to choose which store to shop. 0.80
3. All information I get on different products confuses me. 0.84
4. The more I learn about athletic clothing, the harder it 
    seems to choose the best. 0.73

Habit
1. I buy my favorite brands over and over. 0.88
2 Once I find a product or brand I like, I stick with it. 0.87
3. I go to the same stores each time I shop. 0.76

Endorsement
1. A celebrity endorser is very important for me. 0.87
2. Endorsed clothing is always positive. 0.81
3. I always choose clothing worn by celebrated athletic endorsers. 0.81
4. Celebrated athletic endorsers come to mind when I go to the 
    athletic clothing store. 0.72
5. A celebrity athletic endorser is a very important part of 
    decision-making when I shop. 0.86
6. I believe an athletic-endorsed product is greater than non 
    athletic-endorsed product. 0.74

 Table 2. Factor Loading of Singapore Samples

Dimension Singaporean American
Quality 0.89 0.59
Brand 0.78 0.74
Fashion 0.85 0.81
Recreation 0.75 0.35
Price 0.68 0.64
Impulse 0.67 0.63
Confusion 0.84 0.80
Habit 0.79 0.65
Endorser 0.90 0.92

 Table 3. A Comparison of the Alpha Reliability of 
                  Singaporean and American Samples
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showed higher reliability scores of quality and recreation than 
previous studies such as the American study (Bae et al., 2009) and 
the Indian study (Lyonski et al., 1996).  The items loading on each 
dimension are quite similar even though they are not exactly the 
same from the previous study (Bae et al., 2009).

Item 6 and 7 were removed from the Quality Consciousness 
dimension.  The item 6 "I really don't give my purchases much 
thought or care" and item 7 "I shop quickly, buying the first product 
or brand I find that seems good enough" had loaded negatively on 
the dimension.  Due to the cultural differences between Singapore 
and America, young-adult Singaporeans possibly interpret different 
ways to understand these questions as well as they might think the 
brands represent better quality.  Moreover, these questions might 
be related to impulse or recreation consciousness items because 
product quality represents better brand and price in their culture 
(Sproles & Kendall, 1986).  According to Fan and Xiao (1998), 
quality information in some countries such as Korea and the U.S. 
might be a more important consideration factor than another 
country such as China.  Therefore, they might not carefully answer 
those two items.

Item 4 "It's fun to buy something new and exciting" and 5 "For 
fashion, I shop different stores and choose different brands" were 
removed from the fashion consciousness dimension.  Item 4 was 
displayed in quality consciousness dimension in the China study 
(Fan & Xiao, 1998) as well as the Korean study (Hafstrom et 
al., 1992).  Moreover, Item 5 was shown in habit consciousness 
dimension in the Korean study and the New Zealand Study 
(Durvasula et al., 1993).  Since many young-adult consumers in 
Singapore receive an allowance from their parents, they may not 
waste their money on buying new stuff while shopping.  Therefore, 
these two questions might be unstable items in making decisions in 
Singapore because these items were relatively low loaded.  

Lastly, item 1 "I shop just for fun", item 2 "Going shopping is 
one of the fun activities for my life" and item 5 "Shopping is not 
a pleasant activity" were removed from recreation consciousness 
dimension.  Young-adult Singaporean consumers might not 
consider shopping as a recreational activity because their lifestyle 
might be too busy or they may not have enough time to shop just 
for fun.  In previous studies of Chinese consumer decision-making 
styles (Fan & Xiao, 1998), fashion and recreation consciousness 
items were moved to the quality and time consciousness 
dimension.  Also, the recreation dimension was removed from 
the German study (Walsh et al., 2001) as well as was transformed 
to time consciousness in the Chinese study (Fan & Xiao, 1998).  
Therefore, those aforementioned items might be inaccruable and 
unstable questions in the Singaporean culture.  

Due to different cultures, economic structures, political 
situations, and social systems, sports marketers need to investigate 
and understand individual consumers' shopping behaviors among 
different countries.  While young Singaporean consumers have 
more generous allowances and incomes from parents and perhaps 
a part-time job, they might be familiar with or might feel a strong 
attraction to brand names.  Besides, they are willing to purchase 
celebrity idols' props for their self-images (Lafferty & Goldsimth, 
1999; Ferle & Chen, 2008) due to high disposable income (Wang 
2006).  Specifically, as the consumers have a positive relationship 
and attitude toward mass media and media celebrity (La Ferle 

& Choi, 2005), sports marketers, therefore, should find the right 
celebrity athlete for young-adult Singaporean consumers to 
promote specific goods and services through mass media: Internet, 
television, or magazine.  

Since Singaporean young adults are home and family-oriented, 
they might be affected or recommended about their purchases by 
their parents before and during shopping.  As a result of this study, 
on the contrary, they prefer to go shopping with their friends, so 
they may be influenced by their friends when they are selecting 
a product.  Moreover, they like to use specialty and department 
stores for sports products.  With that result, sport marketers might 
need to display attractive athlete endorsers on flyers, on television 
or in store entrances or store windows so they can be attracted to 
the products.  Not only did young-adult Singaporean consumers 
collect useful product information from television or magazines, 
they also prefer to discover knowledge from the Internet since the 
Internet has indeed contributed to the globalization of sports (Ch'ng, 
Kwon, Pyun, & Chew, 2009).  While mobile technology has been 
approached to young-adult consumers as a large repetitive market, 
the company might also develop a precise promotion through the 
e-sport business marketing.   In particular, the speed, color, or size 
of the word in the business might be considered, as a mobile phone 
consumer operates on a small screen.  Accordingly, sport apparel 
companies should be more focused on e-business with pop-up 
advertisements or email advertisings on the Internet and mobile 
phones.

Conclusion
This study focused on identifying young-adult Singaporean 

consumers' shopping behaviors for sports product.  As young-
adult consumers become more aware of sports, the participation 
rates have been raising almost 54%, which account for 38% of 
the growth rate from 2001 (Singapore Sports Council, 2005).  
The finding of this study might be useful to sports marketers who 
extend the coverage of their products to Singapore.  Especially, 
demographic information might be helpful to understand various 
consumer segments and to develop target positioning with specific 
marketing strategies.  

Managerial Implication and Limitations
Information found in this study will be useful for corporations 

targeting the young-adult Singaporean consumer market.  Even 
though Singapore is one of the top ten wealthiest countries among 
Asian countries, a study of consumer decision-making styles has 
rarely been treated as an important issue in the sports marketing 
arena.   Also, as sports continue to become globalized, sport 
marketers should focus on targeting the international market.  
Especially, national and international marketing and advertising 
companies have been interested in global youth markets due to the 
growth of the market sizes, homogeneity and purchasing powers. 
Therefore, this study will provide a meaningful way to identify 
and understand young-adult Singaporean consumers' shopping 
behaviors.  Furthermore, this study will help international 
sports marketers develop marketing segmentation, targeting and 
positioning in Singapore. 

The finding of this study also helps consumer researchers and 
educators understand more clearly about young-adult Singaporean 
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shopping behaviors.  As previous studies mentioned, shopping 
characteristic dimensions are important areas in consumer 
decision-making styles.    Therefore, this study may be used as 
a guideline of consumer decision-making styles in Singapore 
consumer education.  This study can also be used as a conceptual 
background for consumers in the future relating to the shopping 
behaviors of sports products.

This study has several limitations however. First, this study 
only used one university in Singapore to define college consumers' 
shopping styles for sports products whereas a previous study (Bae 
et al., 2009) used three different school samples to find different 
shopping styles.  Therefore, further studies are needed to analyze 
and treat specifically with different populations.  Second, as the 
questionnaire was developed from American college consumers, 
some dimensions or items may not be applied to identify individual 
consumer's shopping styles in Singapore because of the cultural 
and economic differences among the two countries.  Therefore, 
future studies are needed to develop new items and dimensions in 
order to improve the PSISP scale.  Lastly, young-adult Singaporean 
consumers prefer to use the Internet for sports product information 
according to the results of the study.  Since Internet popularity has 
been growing, finding an Internet shopper's characteristics would 
be very important when developing Internet marketing strategies 
and products, considering e-commerce growth.  Therefore, a 
study of Internet consumers' shopping characteristics should be 
conducted in the future. 
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THE RULES & REVIEW PROCESS

A. Submission of Manuscripts

(a) Manuscripts must be submitted to ICHPER·SD headquarters 
at the following address: 1900 Association Drive, Reston, VA 20191-
1598, USA (for hard copy submissions only); ichper@aahperd.org 
(for electronic submissions only).

(b) Each hard copy submission must consist of: i) 2 original 
hard copies of the manuscript; ii) 2 computer CD’s – (Microsoft 
Word®); and iii) A self-addressed and U.S. stamped envelope 
(9“ by 12”) for manuscripts sent from the United States, but for 
manuscripts sent from outside the United States – only a self-
addressed envelope (9” by 12”).

(c) Each electronic submission must consist of three files: i) 
cover page including senior author’s contact information (i.e. 
name of institution, email, phone number, and mailing address). 
ii) abstract and manuscript, and iii) tables, charts, and pictures, 
etc. In addition, one computer CD – (Microsoft Word®) consisting 
of all three files (i.e. i, ii & iii) must be mailed to ICHPER·SD 
headquarters.

B. Manuscript Guidelines for Authors

(a) Manuscripts should be typed, double-spaced, 12-point 
font, and include line numbers to facilitate the review process. 
Manuscripts should be saved as a  WORD document. 

(b) Papers should not exceed 28 pages of text, including abstract, 
references, tables, and figures.

(c) Author(s) should provide an abstract of no more than 200 
words on a separate page and at the bottom include up to four key 
words from the manuscript that are not also part of the title, for 
indexing purposes.

(d) Manuscripts must conform to the Publication Manual 
of the American Psychological Association (APA), 5th edition. 
Manuscripts deviating from the recommended format will neither 
be reviewed nor returned. 

(e) Manuscripts submitted to JR may not be concurrently 
submitted to another journal.  

(f) Author(s) should consult and abide by the Guidelines for 
Contributors published in each issue of the journal and available 
on the ICHPER·SD Web site. 

(g) For the purposes of blind review, author(s) should i) remove 
any author-identifying information from manuscript submissions, 
such as location of study, author notes, name of research program, 
etc., ii) a separate cover page should include title, first author’s 
correspondence information (i.e., name, institution, email, phone 
numbers, and mailing address), iii) abstract, iv) manuscript 

(i.e., pages must be numbered and line numbering included), v) 
reference section at the end of the manuscript, vi) tables, charts, 
and photos at the end of the manuscript, vii) use APA style Manual 
(latest edition) for proper formatting.

(h) When citing equipment or software used in the study, authors 
must include the manufacturer’s name, city, and state (or country) 
the first time the equipment is mentioned.

(i) In the Author’s Notes, authors must mention grant support 
and identify the source of any funding. 

(j) Descriptive categories such as those used for gender, race, 
ethnicity, culture, special populations, etc., should be labeled with 
valid terms that can be documented as accepted, current, and 
professional. Publication in JR does not indicate editorial sanction 
of construct labels used by authors. 

(k) The senior author must be a member of ICHPER·SD. 
When there are more than 3 authors of the submitted manuscript, 
the senior author plus one author (i.e. at least 2 authors) must be 
members.

C. ICHPER·SD Headquarters

(a) Responds with one of the actions below via e-mail to the 
senior author who must be a member of ICHPER·SD. When there 
are more than 3 authors of the submitted manuscript, the senior 
author plus one author (i.e. at least 2 authors) must be members.

•Sends an acknowledgment of receipt if he/she is a member 
within 5 working days.

•Sends a notice of membership requirement and membership 
application if he/she is not a member and retains the article with-
out processing until the author(s) complies with the membership 
requirement within 30 days from the date of the notice.  Headquar-
ters discards the manuscript and material after 40 days from the 
date of notice if the membership requirement is not met.

•Sends a notice of noncompliance if the submitted material is 
not in compliance with the material guidelines for authors. 

(b) Hard Copy Submission Processing Procedures: Sends the 
submitted material — one original hard copy of the manuscript 
and a computer CD, large self-addressed envelope (stamped, for 
US submitters) and accompanying senior author’s letter — to the 
JR Editor via regular 1st class mail only within 7 working days 
from the date of receipt, and keeps one original hard copy and one 
computer CD in the headquarters file.

(c) Electronic Submission Processing Procedures: Sends the 
submitted three files (i.e. cover page; abstract & manuscript; tables, 
charts, and pictures, etc.) to the JR Editor electronically within 7 
working days. ICHPER·SD headquarters keeps one original CD 
– (Microsoft Word®) for its file.
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D. Review Process under the Editor

After receiving the manuscripts and materials from ICHPER·SD 
headquarters, the Editor determines whether the manuscript war-
rants further review (meets APA Style Manual [latest edition]).

Review of Manuscripts

(a) JR is a peer-reviewed publication; all manuscripts undergo 
review prior to acceptance for publication. Three or more external 
reviewers and/or section editors, the Associate Editor and the 
Editor are part of the review process. The Editor-in-Chief makes 
the final decision on manuscript publication.

(b) Manuscript review follows a double-blind review process. 

(c) Qualified reviewers in the appropriate sub-disciplines review 
manuscripts deemed suitable to the mission of JR. Submitted 
manuscripts will be referred to the most appropriate section for 
review, and those that blatantly do not fit any section will be 
rejected out-of-hand.

(d) Appropriate sub-disciplines include, but are not limited to:

•Biomechanics
•Dance
•Epidemiology 
•History and Philosophy
•Martial Arts
•Measurement and Evaluation
•Motor Control and Learning
•Motor Development
•Pedagogy
•Psychology
•Recreation and Leisure Studies
•Recreation and Sport Therapy
•Sociology and Cultural Anthropology
•Sport Finance and Marketing
•Sport History
•Sport Law and Governance
•Sport Management
•Sport Medicine
•Sport Sociology

(e) Author(s) are usually advised of the decision on their 
manuscripts within 75-90 days.

(f) Normally no more than two and rarely three versions are 
permitted before a manuscript is accepted or rejected.

(g) Author(s) who are invited to revise and resubmit their 
manuscript for reconsideration will be permitted a maximum of 60 
days to resubmit their manuscript.

E. Ethical Issues

(a) Guidelines for ethics in publishing conform to the 
Publication Manual of the American Psychological Association 
(APA), 5th edition. Authors submitting manuscripts for publication 
are expected to know and abide by these guidelines, including 
plagiarism, fragmented studies, dual publication, etc.

(b) Author(s) must disclose the potential for a conflict of interest 
in their research, which will appear in the journal.

(c) Author(s) indicate whether their manuscript is part of a 
larger study and how the current manuscript is distinct from other 
papers that are published, under review, or in press. Authors are 
encouraged to submit manuscripts that are part of a larger study 
for the editor’s evaluation. 

(d) Author(s) should take appropriate steps to obtain the 
informed consent of human research participants, regardless of the 
country’s regulations under which the research was conducted. 

(e) The ICHPER·SD Journal of Research Editorial Policy Board 
will review violations of ethical guidelines, and an appropriate 
penalty or sanction will be imposed.

F. Manuscripts Accepted for Publication

(a) The senior author will receive page proofs for correction 
about 4 weeks before publication from the Editor-in-Chief. The 
author(s) bear responsibility for proofreading the manuscript and 
should, therefore, be extremely thorough.

(b) Author(s) should return page proofs to the Editor-in-Chief 
within 7 days of the deadline stated in the cover letter provided 
with the page proofs.

G. Permissions for Author(s) and Non-Author(s)

(a) All materials contained in this publication are the property of 
ICHPER·SD.  ICHPER·SD holds the copyright for JR. In keeping 
with copyright law (P.L. 94-553) all authors must, whenever 
legally possible, assign the copyright of accepted manuscripts 
prior to publication to ICHPER·SD so that both the author(s) and 
the Council are protected from misuse of copyrighted materials.

(b) On receipt of legitimate written requests, permission is 
granted by ICHPER·SD, through the Chair of the ICHPER·SD 
Editorial Policy Board, for use of brief quotations (about 500 
words) in published works.

(c) Permission is automatically granted to authors to use their 
own articles in other published work.

(d) Permission to reprint entire articles, figures, or tables for 
inclusion in publications offered for sale, is granted only on 
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payment of fee to JR payable to “ICHPER·SD” and receipt of 
legitimate written requests. In these instances, the Chair of the 
Editorial Policy Board requests that permission be obtained from 
the senior author as well.

H. Subscriptions

(a) All ICHPER·SD constituent members (i.e., individual and 
Life, national and institutional organizations, affiliated international 
organizations and libraries) receive a copy of JR on a bi-annual 
basis (i.e., Spring & Summer issue and Fall & Winter issue) and 
any special JR issues whenever published. 

(b) Non-ICHPER·SD members may subscribe to JR for an annual 
fee as established by the ICHPER·SD headquarters secretariat with 
the approval of the ICHPER·SD Executive Committee. 

(c) Senior authors will receive one additional copy (total of 2 
copies) when their articles are published.

(d) A complementary copy may be provided to selected 
individuals and organizations (e.g., UNESCO, WHO, IOC, NOCs, 
IFs) that are in a partnership or are officially and/or directly 
associated with the mission of ICHPER·SD.

(e) Members or subscribers should report address changes 
at least 8 weeks in advance to ICHPER·SD headquarters in the 
United States.

I. Publication Schedules and Glossary of Terms.

(a) The JR spring/summer issue will be published during the 
month of May/June and the fall/winter issue will be published 
during the month of November/December.  By 2012, JR will 
be expanded to a quarterly journal published in March, June, 
September, and December.  Further, the Journal will be moving to 
electronic publication within the next five years.

(b) The ICHPER·SD Journal of Research does not publish a 
glossary of terms. 
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