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Abstract

The purpose of this study was to determine if health-related 
fitness (HRF) knowledge is related to self-reported physical activity 
(PA) of high school students. Students (N=165) enrolled in physical 
education from two schools in the Southwestern U.S participated. 
A 100-point HRF knowledge test was assembled, focusing on the 
HRF concepts of cardiovascular endurance, muscular-fitness, body-
composition, and flexibility, using the question bank from the Fitness-
for-Life Teachers CD-ROM. Physical activity was assessed using 
the Physical Activity Questionnaire for Adolescents (PAQ-A). The 
PAQ-A includes eight items scored on a five-point scale. The total 
activity score is the calculated mean of the eight items. One-way 
ANOVAs reported no significant difference by gender on HRF tests 
and PAQ-A scores. A Pearson correlation coefficient was generated 
to examine the strength of relationship between HRF test and PAQ-A 
scores. There was a moderate positive correlation between HRF test 
and PAQ-A scores (r(168) = .438, p < .001)  This means that those 
who scored higher on the HRF test also tended to report being more 
physically active. As a secondary analysis students who reported 
scores rounding to 1-2 on the PAQ-A were categorized as low active 
(n = 50), scores rounding to 3 as moderately active (n = 73), and 
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scores rounding to 4-5 as high active (n = 44). One-way ANOVA 
reported significant between group differences (F(2, 166) = 23.36, 
p < .001). Tukey’s post-hoc revealed significant HRF test score 
differences between the low active and moderately active groups, 
and low active and high active groups (p’s < .001), but not between 
the moderately active and high active groups (p = .352). Students 
who scored higher on the HRF test also reported higher levels of 
PA. These findings support the implementation and requirement of 
conceptually based fitness-for-life courses which may improve HRF 
knowledge and PA behavior.

 

There is a major concern regarding the prevalence of  young 
people who are at risk for overweight or overweight in the U.S. Data 
in the United States indicate that 17.1% of children and adolescents 
were considered overweight in 2003-04 (Ogden, Carroll, Curtin, 
McDowell, Tabak, & Flegal, 2006). The increasing trend of at risk 
for overweight and overweight is highlighted by the fact that from 
1999-2000 to 2003-04, the prevalence of overweight among female 
youth rose from 13.8 to 16.6%, and from 14.0 to 18.2% in male youth 
(Hedley, Ogden, Johnson, Carroll, Curtin, & Flegal, 2004; Ogden 
et al., 2006). A major factor associated with at risk for overweight 
and overweight in youth is reduced physical activity (Dencker et al., 
2006; Thomas, 2006).

The current United States Department of Health and Human 
Services (USDHHS) physical activity recommendations for children 
and adolescents are to participate in at least 60 minutes of moderate 
intensity physical activity most days of the week, preferably daily 
(USDHHS, 2005). Regular and adequate physical activity in childhood 
improves strength, endurance, and also helps build healthy bones and 
muscles (Bailey & Martin, 1994; Twisk, 2001). In addition, physical 
activity aids in the social, emotional, and psychological aspects 
of health (Biddle, Goreley, & Stensel, 2004; Paluska & Schwenk, 
2000). For people of all ages, those who are overweight are at higher 
risk for depression, eating disorders, distorted body image, and low 
self-esteem (USDHHS, 1996; USDHHS, 2007).  

Despite the fact that these benefits seem to be widely known, only 
35.8% of youth participate regularly in moderate to vigorous physical 
activity (MVPA) (Centers for Disease Control and Prevention [CDC], 
2005). In addition, research has found that low levels of MVPA are 
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most prevalent among adolescent girls (Sallis, Prochaska, & Taylor, 
2000). Although physical education seems to be the ideal place to 
counter the trend of overweight youth, the percentage of students 
who attended daily physical education dropped from 42% in 1991 
to 28% in 2003 (American Heart Association/National Association 
for Sport and Physical Education [AHA/NASPE], 2006). Further, 
research has shown that participation in both physical activity and 
physical education declines dramatically as teens age (CDC, 2005).  

 It is also concerning that AHA/NASPE (2006) reports there is no 
federal law that requires physical education in American education. 
It is up to the individual states to set minimum requirements, but 
many delegate this responsibility to the local school districts. This 
results in varying levels of physical education throughout the 
country. In addition, only 36 states require some form of physical 
education starting in elementary and continuing through high school 
(AHA/NASPE, 2006). With the different mandates and lack of 
unified direction from the state or federal level, the overweight and 
physical activity statistics do not seem likely to improve. However, 
there is hope that physical education classes at the high school level 
which focus on concepts-based physical education may be the key 
to turning the tide of teens’ inactivity.  

Historically, physical education has lacked an emphasis on 
cognitive learning, especially related to health-related fitness 
(HRF) knowledge (Stewart & Mitchell, 2003). Physical education 
classes have traditionally focused on skill acquisition and sport 
performance (Hannon, Holt, & Hatten, 2008). However, over the 
past decade there has been a shift in focus toward concepts-based 
lifetime fitness courses (Hannon et al., 2008). The nature of this type 
of class includes a classroom/lecture component of fitness concepts 
and then time to apply those concepts in an activity/lab setting (Dale, 
Corbin, & Cuddihy, 1998). Past research investigating the effects of 
conceptually based physical education courses, although positive, 
was based on perceptions and attitudes and did not measure HRF 
knowledge and how it relates to physical activity (Adams, Graves, 
& Adams, 2006). However, recent studies have shown that fitness 
knowledge can help young people regularly engage in more physical 
activity (Keating, 2007).  

At the time of the 2006 Shape of the Nation report, nine states 
required a concepts-based lifetime fitness course to graduate and 41 
states offered this kind of course but not as a graduation requirement 
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(AHA/NASPE, 2006; Hannon et al., 2008). There are many different 
titles for the course but they usually include the terms fitness for life, 
or lifetime fitness. No matter what it is labeled, it is assumed that 
these types of physical education classes will increase the student’s 
chances of achieving and maintaining certain levels of physical 
fitness over the course of their lifetime (Ermler & Kovar, 1993). 
The fundamental theory for these classes is that if students have the 
necessary foundational knowledge they will adopt positive attitudes 
about physical activity that will lead to more active lifestyles (Adams 
et al., 2006). Based on the five components of health-related fitness 
(NASPE, 2005), lifetime fitness classes should be ideal to increase 
student’s HRF knowledge, and to counter many of the negative 
lifestyle behaviors associated with adolescence, including poor 
nutrition, limited physical activity, and stress (Adams et al., 2006).

These types of conceptual physical education classes may 
have a positive long-term effect on knowledge, attitude, and 
activity (Ermler & Kovar, 1993; Slava, Laurie, & Corbin, 1984).  
Experiences that have long-term value (such as health-related fitness 
knowledge) can create a foundation for an active lifestyle. However, 
limited research is available identifying the effects of these curricula 
on student health-related fitness knowledge, and physical activity. 
Do conceptually based physical education classes increase students 
HRF knowledge, and/or physical activity behavior? The purpose of 
this study was to examine students’ health-related fitness knowledge 
and relate it to their self-reported physical activity level. 

Method

Participants
Participants were recruited from two high schools in a 

predominantly (93%) white suburban area of the southwestern 
United States. All the potential participants were enrolled in a 
sophomore “Fitness-for-Life” class required by the school district; 
as a result, 98.6% of the potential participants were in the 10th grade. 
Over 300 parental consent documents were initially dispensed. Only 
those students who returned a form signed by a parent were allowed 
to participate in the study. Those students who returned a parental 
permission form were also required to sign a participation assent 
form. Two students were 18 years old and therefore classified as 
adults and signed an informed consent document. The final sample 
consisted of 167 participants (88 males, 77 females, two unidentified). 
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The study protocol and procedures were examined and approved by 
the University Internal Review Board and the school district prior to 
recruitment and data collection. 

Instrumentation
A 100-item, multiple-choice HRF knowledge test (see Figure 1) 

was administered along with a physical activity survey (see Figure 
2). The knowledge test was assembled from the “Fitness-for-Life” 
Teacher Resources and Materials CD-ROM, 5th Ed. (McConnell, 
Corbin, & Dale, 2004).  The test was designed to cover the HRF 
concepts of cardiovascular endurance, muscular fitness, body 
composition, and flexibility. This served as a comprehensive exam 
to assess the participants HRF knowledge. The test is considered 
a valid instrument for measuring HRF knowledge because it was 
developed by the creators of the Fitness-for-Life curriculum and 
thus had high content and face validity. 

The physical activity survey used in this study was the Physical 
Activity Questionnaire for Adolescents (PAQ-A). The PAQ-A has 
been used in previous research with adolescents and has demonstrated 
good internal consistency and acceptable validity (Janz, Lutuchy, 
Wenthe, & Levy, 2008; Kowalski, Crocker, & Kowalski, 1997). 
The PAQ-A includes eight items, each scored on a 5-point scale (1’s 
being the least active behavior to 5’s being the most active). The 
total activity score of the PAQ-A is the calculated mean of the eight 
items.

Data-Collection Procedures
All data were collected at the end of a semester, presumably after 

students had been exposed to lifetime fitness concepts. Additionally 
data were collected during regular class time in two sessions in each 
participating class. During the first session, the participants were 
informed of the purpose of the research, as well as benefits, risks, 
and their rights as a participant and were given a parental permission 
form to take home.  

During the second session, the students who had parental 
permission were informed about voluntary participation, 
confidentiality and withdrawal from the research, and then given 
a participation assent form. Once the assent form was signed and 
collected, the HRF knowledge test with accompanying scantron 
form and survey packet was dispersed. The procedure for filling out 
the packet was explained orally as well as in written format in the 



76	 High School Students’ Fitness Knowledge

Figure 1. Sample Health-Related Fitness Knowledge Test Questions
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Figure 1. Sample Health-Related Fitness Knowledge Test Questions
Figure 1. Sample Health-Related Fitness Knowledge Test Questions 
(cont.)
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Figure 1. Sample Health-Related Fitness Knowledge Test Questions (cont.)
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Figure 2. Physical Activity Questionnaire for Adolescent (PAQ-A)

Figure 1. Sample Health-Related Fitness Knowledge Test Questions (cont.)
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Figure 2. Physical Activity Questionnaire for Adolescent 
(PAQ-A) (cont.)
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Figure 2. Physical Activity Questionnaire for Adolescent 
(PAQ-A) (cont.)

Figure 2. Physical Activity Questionnaire for Adolescent 
(PAQ-A) (cont.)
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test and survey packet. Students were urged to accurately, and to 
the best of their knowledge fill out the packet.  It is possible that 
some participants did not take their participation seriously, but for 
the purposes of this study, it was assumed the students did their best 
work on each item.

The HRF knowledge test and PAQ-A survey took approximately 
30 to 60 minutes to complete. When students were finished they 
turned in their packet and scantron form to the researcher and 
returned to regular class activities.

Data Analysis
Statistical analysis for all data in this study was conducted using 

SPSS version 16.0 software (SPSS, Inc., Chicago, IL, USA). Data 
were initially entered into an excel spreadsheet and confirmed by 
another researcher to assure accuracy of the numbers prior to being 
imported into SPSS. Descriptive statistics were used to determine 
the participant’s demographic characteristics. One-way ANOVA’s 
were used to test for differences by gender in HRF and PAQ-A 
scores. A Pearson correlation was generated to examine strength 
of relationship between HRF test and PAQ-A scores. Finally, as a 
secondary analysis students who reported scores that rounded to 
1-2 on the PAQ-A were categorized as low active (n = 50), scores 
rounded to 3 as moderately active (n = 73), and scores rounded to 
4-5 as high active (n = 44). One-way ANOVA with Tukey post hoc 
tests were generated to examine between group differences on HRF 
scores. An alpha level of 0.05 was used for all statistical tests. 

Results
     
The majorities of participants in this study are Caucasian (83.4%), 

16 years old (70.8%), and enrolled in the 10th grade (83.9%). The 
final sample included 88 males, 77 females, and two unidentified. 
The average score on the HRF knowledge test was 42.39 ± 15.21 
out of 100 points, meaning that on average students failed the 
examination. The average score on the PAQ-A was 2.93 out of 5 
points, meaning students reported, on average, being moderately 
active.  

One-way ANOVA’s reported no significant differences by gender 
on HRF knowledge tests (Males: 43.34 ± 15.88; Females: 41.30 ± 
14.45; p = .391) and PAQ-A scores (Males: 2.85; Females: 3.03; p 
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= .175), thus gender was not factored into the final analysis. There 
was a moderate positive correlation between HRF knowledge test 
and PAQ-A scores (r(166) = .438, p < .001). This means that those 
who scored higher on the HRF knowledge test also tended to report 
being more physically active based on the PAQ-A. 

One-way ANOVA reported significant HRF knowledge test 
score differences between low (31.64 ± 12.67), moderate (45.59 ± 
12.06), and high (49.16 ± 16.45) active groups (F(2, 166) = 23.36, 
p < .001). Tukey’s post hoc revealed significant differences between 
the low active and moderately active groups, and low active and 
high active groups (p’s < .001), but not between the moderately 
active and high active groups (p = .352). 

Discussion 

The purpose of this study was to examine the relationship between 
HRF knowledge and physical activity levels of students enrolled 
in fitness-for-life physical education classes. The results may have 
implications for the teaching of fitness-for-life type classes. There 
were no gender-related differences in HRF test scores or PAQ-A 
scores, both male and female participants demonstrated similar 
knowledge and relative physical activity levels. These results are 
in contrast to previous studies which have indicated that adolescent 
females are less active than adolescent males (Taymoori & Lubans, 
2008; Trost, Pate, Sallis, Freedson, Taylor, Dowda, & Sirard, 2002; 
USDHHS, 1996). Given the reported trend of decreased physical 
activity among adolescent females it is encouraging that the females 
in this study, on average, reported a similar moderate level of 
physical activity as males. Despite most students failing the HRF 
knowledge test; a positive relationship was indicated between their 
HRF test score and physical activity levels. In addition, there were 
significant differences between the low, moderate, and high active 
groups. This means that the students with greater HRF knowledge 
reported higher physical activity levels.             

Previous studies have indicated that conceptually based physical 
education classes have been effective in increasing HRF knowledge 
(Adams et al., 2006; Slava et al., 1984). However, these studies did 
not address the physical activity levels of the participants. Data from 
this study indicate that a by product of HRF knowledge could be 
increased physical activity levels, a result both teachers, parents 
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and policy makers should be encouraged to hear. Although this 
finding is very encouraging, it is important to note this correlation 
does not demonstrate a cause and effect relationship. It is possible 
that students who were already more physically active were more 
knowledgeable prior to taking the class or were more inclined to be 
interested in the course content, thus scoring higher on the exam. 
While the results of this study are generally supportive towards the 
implementation of conceptually based physical education classes 
at the high school level, further experimental studies are needed to 
evaluate the change in physical activity relative to HRF knowledge 
and participation in concepts based physical education classes.

Although the relationship between HRF knowledge and physical 
activity was an encouraging finding it was troubling that most of 
the participants failed the HRF knowledge test (82% achieved a 
score of less than 60). This finding is however in agreement with 
previous investigations. Desmond, Price, Lock, Smith and Stewart 
(1990) used a 70-item questionnaire to study fitness conceptions of 
high school students and found that a large percentage of students 
held misconceptions of fitness. In addition, Stewart and Mitchell 
(2003) reported a state-wide average score for students of 57% on 
a cognitive test of fitness concepts. A possible reason for the low 
scores on the HRF knowledge test in this study is variability in 
what was taught and how the conceptually based physical education 
classes are taught. This is likely a result of a general lack of teacher 
accountability for meeting performance standards in fitness-for-life 
classes (Stewart & Mitchell, 2003). The investigators did not look 
into how or what was taught in the classes, only that their stated 
purpose was to teach the fitness-for-life curriculum. The HRF 
knowledge test was a standardized test and therefore, participants 
may not have been taught some of the concepts covered in the test. 
It is also possible that some participants did not take the test or 
questionnaire seriously as there was no benefit to their participation. 
This would likely result in lower scores on the HRF knowledge test 
and over reporting on the PAQ-A. In future studies it may be helpful 
to provide incentives to help motivate students to participate.

 Strengths of this study included the use of a valid and reliable 
physical activity self-report instrument and the use of previously 
designed valid test questions related to the fitness-for-life curriculum. 
In addition, data was collected at the end of a semester, after students 
had presumably been exposed to lifetime fitness (HRF knowledge) 
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concepts. Some limitations of this study are the lack of data on what 
was taught and how the physical education classes were taught.  
Experimental and longitudinal studies looking at the change in 
knowledge and physical activity would be helpful in explaining 
the low HRF knowledge scores as well as offering more support 
to the hypothesis of increased knowledge leading to increased 
physical activity. Future studies should consider testing student 
HRF knowledge and physical activity at the start of the semester and 
examine the change scores over the course of a semester. Further, 
this study has a relatively small and predominately White sample 
size, which potentially limits generalizability of the results. Future 
studies should be conducted with larger sample sizes and in more 
ethnically diverse populations.

Implications and Conclusions

The results of this study suggest that the fitness-for-life curriculum 
could be an important tool in the effort to stem the tide of inactivity 
in youth. Requiring conceptually based physical education is 
valuable and is directly linked to two national standards for physical 
education: Standard 3—Participates regularly in physical activity; 
and Standard 4—Achieves and maintains a health-enhancing 
level of physical fitness (NASPE, 2004). Although no teaching 
observations or content analysis was done in this study, the finding 
that on average students failed the HRF knowledge exam highlights 
the importance of requiring some form of accountability from the 
teachers, as well as the schools and school districts’ regarding what 
is taught and the quality of teaching in their fitness-for-life courses. 
Just as math and science teachers are required to demonstrate the 
success of students in regards to mandated concepts, so should 
physical education teachers be held accountable for student learning 
of the fitness concepts in a lifetime fitness class.  

Further research is needed in the areas of assessment and 
effectiveness of Lifetime fitness classes to determine if accountability 
would improve instruction and therefore HRF knowledge and 
consequently student’s physical activity levels. Longitudinal studies 
could also examine the changes in knowledge, attitude towards 
physical activity, current physical activity levels, and future intent 
to be physically active among students in fitness-for-life classes 
in which teachers are held accountable for student learning versus 
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students enrolled in fitness-for-life classes in which teachers are not 
held accountable for student learning.  

Other directions for future studies could include how the 
lifetime fitness curriculum is structured and what structure works 
best for knowledge retention and increased physical activity. 
Continued experimental research is necessary to confirm the results 
of this study as well as to demonstrate the value of implementing 
conceptually based physical education classes in an effort to help 
America’s youth make educationally informed lifestyle choices and 
live healthy, active lives.
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