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Abstract 

The purpose of this study is to examine the relations among health-related fitness 

knowledge (HRFK), physical fitness (PF), and physical activity (PA) in a college-aged 

adult population. This issue is particularly important because of the growing concerns 

over declining health and weight control and the pressing need to comprehend the 

underlying mechanisms that will lead to greater levels of fitness and adherence to 

exercise.  Participants included 191 (79 females, 112 males) college students (non-

Hispanic White; 70.2 %) with ages ranging from 18-25 years (M = 20.3). Participants’ 

HRFK (independent variable) was tested using the FitSmart Test (Zhu et al., 1999). 

Dependent variables for this study included: a) a PF composite score of seven different 

testing variables including muscular strength and endurance, cardiorespiratory endurance, 

and body composition, b) self-report PA as measured by the Leisure Time Exercise 

Questionnaire (LTEQ) and c) triaxial accelerometery.  

Results from this study point to a number of important findings.  First, college 

students’ HRFK was very low with well over half of the participants having a score of 

70% or lower. Second, analysis of data using sequential regressions indicated there was a 

significant relationship between HRFK and Fitness, ∆ R2 = .018, p = .037; and HRFK 

and Fitness without body composition (FNBC), ∆ R2 = .031, p = .009. Third, a sequential 

regression including HRFK and years of high school sports (HSS) indicated HSS was the 

strongest indicator of PF, ∆ R2 = .110, p < .001; FNBC, ∆ R2 = .169, p < .001,; and self-

report PA, ∆ R2 = .033, p = .024 while HRFK contributed to the regression model.  
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Overall, results indicate that HRFK is associated with PF levels in college-aged 

students though to a limited degree.  This modest finding, however, points to the critical 

nature of HRFK even among the youngest and most active group of adults whose past 

experience with organized sports dominates their rationale for future physical activity.  It 

seems likely that HRFK would be even more important as adults advance in age.  Future 

researchers, therefore, should continue to examine links between fitness and knowledge 

among adults in diverse stages of the life span. 
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Chapter I  

Introduction 

The obesity rate in the United States has increased to near epidemic proportions 

within the last twenty-five years (15% to 30% in adults, 5% to 18.1% in adolescents 12-

19 years, 6.5% to 19.6% in children 6-11 years) (Center for Disease and Prevention 

(CDC), 2009). This situation has prompted researchers to undertake urgent and 

comprehensive studies into the correlates of obesity.  These same researchers have 

attempted to address underlying behavioral and psychological mechanisms leading to 

continually rising obesity trajectories.  Although the underlying mechanisms of obesity 

are not well understood, a number of important recommendations have been derived from 

this work about health and physical fitness. 

Currently, 40% of adults in the United States are completely sedentary with no 

moderate to vigorous physical activity (MVPA), 60% of adults do not reach the minimum 

PA requirements, and only 27% of adults engage in muscle-strengthening activities 

(CDC, 2010).  These statistics suggest that there is a large proportion of adults who do 

not exhibit healthy levels of PA and muscle-strengthening activities behaviors.  

Current Recommendations for Physical Activity 

One approach to help decrease obesity is to increase physical activity (PA) 

behaviors (Wareham, 2007). Current PA guidelines provided by the U.S. Department of 

Health and Human Services (2008) consists of a minimum of 150 minutes of moderate-

intensity physical activity or 75 minutes of vigorous-intensity physical activity a week or 

a combination of the two. New guidelines from the Centers of Disease Control (2010) are 



Texas Tech University, Rick Ferkel, August 2011 
 

      
 

2

consistent with the recommended PA guidelines provided by the U.S. Department of 

Health and Human Services but also add the need for two days a week of muscle-

strengthening activities that include all major muscle groups. These additional 

recommendations for physical activity levels are especially important given that activity 

levels tend to decrease over time from adolescence to adulthood (Caspersen, Carl, 

Pereira, Mark, Curran, & Katy, 2000; Nader, Bradley, Houts, McRitchie, & O’brien, 

2008; Sidney, 2007). Although these recommendations address the symptoms of the 

obesity epidemic, the underlying causes of decreased PA are less well understood.  Thus, 

it is imperative to discover underlying mechanisms of why adults choose or choose not to 

exercise.  

Underlying Mechanisms Associated with Engagement in Physical Activity 

Many different factors have been found to have a positive correlation to PA, but 

as yet none have been shown to provide a complete picture as to why some individuals 

choose to stay physically active while others do not. Trost et al. (2002) conducted a meta-

analysis investigating personal, social, and environmental factors associated with adult 

PA and concluded that biological factors and demographic factors all have positive 

correlations to PA.  The most important factors appeared to be socioeconomic status, 

occupational status, and educational attainment. Interestingly, self-efficacy was found to 

be the strongest psychological predictor of PA, while lack of time, fatigue, weakness, bad 

weather, lack of facilities, and lack of exercise partners were found to be factors 

negatively associated with levels of PA. Social support was also found to have a positive 

correlation with PA in adults. All the factors identified seem to play a role in PA levels 
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but further research is needed to understand more completely the mechanisms for 

improving PA levels. 

One area of research that has been understudied in relation to improving physical 

fitness (PF) and PA is health-related fitness knowledge (HRFK). Having appropriate 

HRFK may be important for adults to be able to understand and apply principles of 

exercise in their daily lives aimed at exercise adherence and overall health. Currently, 

little is known about the contribution HRFK may play in individuals’ decisions to engage 

in PA. What is known is that HRFK among elementary students through college age 

students is very low (Barnett & Merriman, 1994; Desmond et al., 1990; Keating et al., 

2009; Kulinna, 2004; Losch & Strand, 2004; McCormick & Lockwood, 2006; Miller & 

Berry, 2000; Miller & Housed, 1998; Petersen et al., 2003; Placek et al., 2001) and the 

few studies that have investigated HRFK have revealed positive correlations among 

knowledge, activity and fitness levels (Dilorenzo et al., 1998; Ferguson et al., 1989; 

Liang, et al. 1993).  The contribution of these studies, however, is limited due to the fact 

that they utilized under-developed assessments of HRFK. 

Purpose and Significance of Study 

The purpose of this study is to examine the relations among HRFK, PF, and PA in 

a college-aged adult population. This issue is particularly important because of the 

growing concerns over declining health and weight control and the pressing need to 

comprehend the underlying mechanisms that will lead to greater levels and adherence to 

exercise. Initial levels and/or decreases in PA may result from a lack of HRFK. If an 

individual does not possess knowledge related to the importance of exercise and how to 
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structure a physical activity/fitness program, they may be more likely to discontinue PA 

as adults. Before this conclusion can be drawn, however, it is necessary to first establish 

what the relation might be between HRFK and fitness activity. 

Implications 

HRFK is provided and taught to individuals in many different modes and across 

many different age groups, but the most prominent setting in which PF instruction takes 

place is in the K-12 school setting (Dale & Corbin, 2000; Dunn, Marcus, Kampert, 

Garcia, Kohl III, & Blair, 1999; Stewart & Mitchell, 2003). At the present time, there is 

no accountability for HRFK in this setting.  If HRFK is found to be associated with PA 

and overall fitness levels, it would provide indirect evidence relating to the importance of 

teaching fundamental PF and PA knowledge to K-12 students, and could lead to 

enhanced accountability for physical educators in these settings. 

Delimitations 

This study will be delimited to the following: 

1. The participants in the proposed study will be limited to college-aged students 

ranging from 18 years to 25 years.  

2. All testing will be conducted in personal fitness and wellness (PF&W) classes at 

Texas Tech University. 

3. The study is delimited by the fact that the study sample is not demographically 

representative of the U.S. population. 
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Assumptions 

The assumptions of this study will be: 

1. It is assumed that the PA questionnaire, HRFK test, and PF testing will provide an 

accurate assessment of PA, PF, and HRFK. The evidence recommending use of 

the proposed measures will be reviewed in detail in the methods section with 

explicit attention given to evidence of validity and the reasoning behind the use of 

each measure. 

2. It is assumed that PA questionnaires and HRFK tests will be answered/completed 

to the best of a participant’s ability.  

3. It is assumed that maximum effort will be given by participants in PF testing. 

Limitations 

Potential limitations of the study are: 

1. Much of the data collected in this study will be self-report. 

2. The results are reliant on each participant’s comprehension of the questions being 

administered in the validated HRFK test and validated PA self-report 

questionnaire. 

3. Participants will only be chosen from PF&W classes implying there may be an 

added interest in PF and PA in this population. 

4. The demographics of the study participants will reflect the demographics of the 

university in that a majority of students will be non-Hispanic Whites. (Texas Tech 

University demographics as of fall 2009: White (non-Hispanic) – 72%, Hispanic – 

13%, African American – 4%, Other – 11%). 
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Hypothesis 

The following Null-hypotheses will be tested: 

1. There will be no relationship between HRFK and PF levels.  

2. There will be no relationship between HRFK and PA.  

3. There will be no difference in HRFK between gender. 

Definition of Terms 

1. Health-related fitness knowledge: knowledge relating to aspects of overall well 

being of health including; concepts of fitness (definitions, relationships to PA, 

relationships to health), scientific principles (physiological), components of 

physical fitness (cardio respiratory, muscular strength and endurance, flexibility, 

and body fat), effects of exercise on chronic disease risk factors, exercise 

prescription (frequency, intensity, duration, mode, self-evaluation, adherence to 

exercise), nutrition, injury prevention, and consumer issues (Zhu, Safrit, & Cohen, 

1999).  

2. Health-related fitness: consists of five components that include cardiovascular 

endurance, muscular strength, muscular endurance, flexibility, and body 

composition (President’s Council on Physical Fitness and Sports, n.d.). 

3. Physical activity: any voluntary movement of the body by skeletal muscle that has 

an outcome of energy expenditure (Caspersen, Powell, & Christenson, 1985). 

4. Moderate-intensity physical activity: On an absolute scale, physical activity that is 

conducted at 3.0 to 5.9 times the intensity of rest. On a scale relative to an 
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individual's personal capacity, moderate-intensity physical activity is usually a 5 

or 6 on a scale of 0 to 10. (CDC, 2010). 

5. Vigorous-intensity physical activity: On an absolute scale, physical activity that is 

conducted at 6.0 or more times the intensity of rest. On a scale relative to an 

individual's personal capacity, vigorous-intensity physical activity is usually a 7 

or 8 on a scale of 0 to 10. (CDC, 2010). 

6. Muscle-strengthening activity: Exercise that increases skeletal muscle strength, 

power, endurance, and mass. (CDC, 2010). 

7. Metabolic equivalent (MET): a physiological construct used to calculate the 

energy cost of different physical activities. At rest, 1 MET is considered the 

metabolic rate. MET values indicate levels of PA intensity and energy 

expenditure. Unlike calories in joules, METs do not factor in weight of 

individuals or other physiological factors, but instead have a comparable energy 

cost for all individuals (Ainsworth, et al., 2000).   
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Chapter II  

Review of Literature 

The urgency and need are at an all-time high for enhancing appropriate PF and 

PA levels in order to reverse increasing trends of obesity and the prevalence of other 

health-related diseases associated to physical inactivity (CDC, 2010; Kahn, Ramsey, 

Brownson, et. al, 2002; Warburton, Nicol, & Bredin, 2006). There have been many 

interventions designed to promote improvement in PA and overall health (Hillsdon, 

Foster, & Thorogood, 2005). A meta-analysis by Hillsdon, Foster, and Thorogood (2005) 

found that PA interventions had a positive effect on self reported PA (p < 0.12 to 0.50) 

and cardio-respiratory fitness (p < .09 to .70), but the results also indicated that the effect 

PA interventions had on reaching desired PA levels over time was not significant.  

Researchers have found that, overall, PA and exercise interventions have had only 

a limited impact outside of the actual intervention time frame (Hillsdon, Foster, & 

Thorogood, 2005). Thus, one underlying problem with which researchers have struggled 

is the long-term impact and sustainability of interventions. HRFK may be a key 

component for understanding current fitness levels and how to structure programs to 

reach fitness goals (Geary, 2009).  To date, there has been only limited research on 

HRFK and even less research on the relations among HRFK, PF, and PA. Researchers 

need to conduct investigations to determine if there is a link between HRFK and PA, and 

the possible effect knowledge might have on long-term improvements of PF and PA. 

This chapter is divided into three sections. The first section reviews the literature 

addressing the significance of PA to overall health and correlates of PA. The second 
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section covers health-related fitness’ historical background and its importance to overall 

health. The third section examines previous research on HRFK and the limited research 

on relations among HRFK, PF and, PA.  

Importance and Correlates of Physical Activity 

Researchers have found that 40% of adults in the United States (18-65 years) are 

completely sedentary with no MVPA, 60% do not reach the minimum PA requirements, 

and only 27% engage in muscle-strengthening activities (CDC, 2010). With 60% of the 

adult population under active by CDC (2010) PA standards, there is a great need to foster 

increased PA and fitness to maintain better health. As physical activity declines, there can 

be a possible negative effect on weight control (obesity/overweight), chronic disease, and 

emotional stability (depression, anxiety, etc.) (U.S. Department of Health and Human 

Services, 2007). The following section will describe the significance of PA to overall 

health and determinants of PA. 

Importance of physical activity. A comprehensive review of the literature 

concerning the effects of PA on overall health is beyond the scope of this chapter.  

Instead, highlights from this research will be reviewed to demonstrate the importance of 

PA to overall health. The CDC (2008) indicated that the effects of PA on the body have 

positive contributions to overall health and wellness. PA has been identified as a primary 

and secondary prevention of many chronic diseases that include: diabetes, hypertension, 

obesity, cardiovascular disease, cancer, osteoporosis; as well as premature death 

(Warburton, et al., 2006). PA has also been found to have different physiological benefits 

on the body, such as weight control, the building of lean muscle, and reducing body fat 
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(Toth, Beckett, & Poehlman, 1999). Other benefits PA has on the body include: 

maintaining healthy bones, muscles, and joints, improving mental health and mood, 

improving one’s ability to do activities of daily living, and generally increasing one’s 

lifespan (CDC, 2008).   

Physical activity is well known as a key contributor to improving physical health 

but PA behaviors also are associated with many positive psychosocial states. The effect 

that PA has on the physical body by improving image, weight control, and mood play an 

underlying role in the effect of the psychosocial state (Pawlik-Kienlen, 2007). Low self-

esteem, social discrimination, anxiety, depression, and suicide have all been linked with 

increases in percentage of body fat or unhealthy weight status (Pawlik-Kienlen, 2007). 

Overall, these findings point to the importance of PA on an individual’s physical, mental, 

and social health. However, there is limited research linking individuals’ HRFK to either 

PA or health-related fitness (HRF) behaviors.  

Correlates of physical activity. There are many possible correlates that may 

contribute to PA levels. The following section will highlight the correlates that have been 

found to be the strongest indicators of PA levels. These correlates include personal, 

social, and environmental variables that have been associated with PA. 

A meta-analysis by Trost, Owen, Bauman, Sallis, and Brown (2002) reviewed all 

research studies concerned with correlates of PA conducted from 1998-2000. The 

analyses revealed that the main positive correlates with PA include: socioeconomic 

status, occupational status, educational attainment, past exercise behavior, healthy diet, 

social support, and PA self-efficacy. Negative correlates of PA included: obesity and 

http://www.suite101.com/profile.cfm/LauriePK
http://www.suite101.com/profile.cfm/LauriePK
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being overweight, lack of time, being too tired, being too weak, bad weather, no facilities, 

and lack of exercise partners. Trost et al. indicated that the strongest correlate to PA was 

PA self-efficacy but the size of the correlation was not reported. Though many correlates 

were investigated, Trost et al. did not investigate the importance of HRFK to PA. 

To this point the importance of PA and the correlates that are associated with PA 

have been investigated. The next area that must be examined is HRF. Physical activity 

plays an intricate role in PF but HRF is its own entity and its importance to overall health 

and well being must be investigated and understood.  

Historical Background and Importance of Health-Related Fitness 

Health-related fitness. Health-related fitness consists of five components that 

include cardiovascular endurance, muscular strength, muscular endurance, flexibility, and 

body composition (President’s Council on Physical Fitness and Sports, n.d.). The 

components of HRF are used to measure overall wellbeing and to evaluate the 

functionality of the body to perform every day activities. Increasing HRF is an important 

factor in improving overall health and the prevention of chronic disease (CDC, 2010). 

The testing of HRF allows tracking of progress toward improvement in the five 

components of HRF and serves as a framework for goal setting (The President’s 

Challenge, n.d.). 

History of health-related fitness testing in youth. The following section will 

describe the formation and development of youth fitness tests that are in common use 

today. The following information is derived primarily from Morrow (2004). For over 100 

years there has been an interest in youth fitness testing, but it was not until World War II 
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that fitness was stressed as something of high importance. The fear of boys not being 

physically fit enough for military service provided a movement for improving fitness 

levels and testing those levels.  

In the late 1950’s the President’s Council on Physical Fitness and Sports (PCPFS) 

was formed to develop new ways to improve fitness. Along with PCPFS the American 

Alliance for Health, Physical Education, Recreation and Dance (AAHPER) investigated 

the improvement of fitness in youth and developed the AAHPER Youth Fitness Test 

(YFT) (YFT; AAHPER, 1958) to evaluate youth fitness levels. The test consisted of a 50-

yard dash to test speed, softball throw for distance to test full-body coordination and 

power, standing long jump used to test leg strength/explosiveness, 600-yard run thought 

to test speed and cardiovascular endurance, sit-ups to test abdominal strength, pull-ups or 

flexed arm hang to test upper body strength/endurance, shuttle run to test agility, and an 

optional swimming test that could be used for cardiovascular endurance. The 600-yard 

run, softball throw, and optional swimming test were later removed from the test battery. 

The 600-yard run was found to not be a good indicator of cardiovascular endurance 

because the distance was short enough that it relied heavily on speed and strength and 

lessened the importance of endurance. The softball throw was removed because it was 

never a reliable indicator of health-related fitness but more of an indicator of an object 

control motor skill. The swimming test was removed based on the lack of accessibility to 

an area to swim and the newly implemented running tests were considered very good 

indicators of cardiovascular endurance which made the swim test obsolete.  The optional 
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runs of 1 mile, 1.5 mile, 9 min, and 12 min were later included in the battery to test 

cardiovascular endurance (Morrow, 2004).  

In 1966, The Presidential Fitness Award program was developed to honor 

students who achieved a physical performance in the norm-referenced 85th percentile in 

all testing measurements (President’s Council on Physical Fitness and Sports, 1973, p. 

46). The test items used were sit-ups, sit-and-reach, mile run, shuttle run, and push-ups or 

pull-ups (The Presidents Challenge Program, n.d.). This test and award is still used today. 

However, the test is no longer based upon the norm-reference evaluation but has moved 

to a criterion-reference evaluation that sets minimum standards for different levels of 

fitness (The Presidents Challenge Program, n.d.).  

In the 1970’s a monumental change took place in the focus of testing which 

differentiated motor performance/skill-related fitness from HRF. The Texas Governor’s 

Commission on Physical Fitness (1970) developed the Texas Physical Fitness-Motor 

Ability Test (TPFMAT). The motor ability section of the battery included speed, agility, 

and power while the HRF section of the battery tested arm-shoulder strength, abdominal 

strength, and cardio respiratory fitness. This was the first time in a fitness test battery that 

motor ability/skill related fitness and HRF had been considered two different entities 

connoting an awareness that each served a separate purpose in fitness. Motor ability/skill-

related fitness was considered an element directly related to athletic performance while 

HRF was focused toward overall health and functionality (Morrow, 2004).  

The separation of HRF and motor ability/skill-related fitness (SRF) was further 

solidified in the 1980’s when many tests were developed that were more focused on HRF 
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and its importance to everyday functionality. The ideas and tests created in the 1980’s 

have shaped present day fitness testing and the importance of HRF. The 

FITNESSGRAM, President’s Challenge, and state-developed fitness tests seem to be the 

most prevalent batteries currently in use (Burgeson, Wechsler, Brener, Young, & Spain, 

2001). 

The use of HRF testing has evolved over the last sixty years and has been used as 

an indicator for overall PF in youth and adults. The area that has not been developed and 

has not been thoroughly investigated is HRFK. Health-related fitness knowledge testing 

instruments and evidence of its connection to PF and PA is very limited.  

Relations among Education, Physical Fitness and Physical Activity 

Research has provided evidence pointing to a strong connection between 

increased education and improved PF and PA. The report, Healthy People 2010 issued by 

the CDC and the President’s Council on Physical Fitness and Sports (2010), found that 

adults over the age of 25 with some type of schooling beyond high school (BHS) were 

much more physically active than adults over the age of 25 with a high school diploma or 

less (HSL). Results indicated 59% of HSL individuals had no leisure time PA (PA and 

movement for recreation) while only 30% of BHS individuals had no leisure time PA, 

21% of HSL individuals and 36% of BHS individuals participated in moderate PA, 12% 

of HSL individuals and 28% of BHS individuals participated in vigorous PA, and PA to 

enhance muscular strength and endurance showed that 11.5% of HSL individuals and 

23% of BHS individuals participated. The results indicate that across all levels of PA, 

individuals with schooling beyond high school were much more active.  
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Barnes and Schoenborn (2003), using the 2000 National Health Interview Survey 

(HHIS), found that adults who did not graduate from high school (14.4%) were twice as 

likely to be physically inactive compared to adults with advanced degrees (6.9%). The 

study also indicated that women with advanced degrees (26.8% with advanced degrees) 

were twice as likely to participate in high levels of PA compared to women who did not 

graduate from high school (11.2%).  

Age also is a predictor of PA levels.  Researchers have found that PA levels 

decrease with age, but that this decrease is less among individuals with higher levels of 

education.  For example, Groomers, Schrijvers, and Macke Bach (2001) conducted a 

longitudinal study of Dutch adults, reported that individuals with lower levels of 

education tended to significantly decrease in PA as they aged compared to individuals 

with vocational or university degrees. Shaw and Spokane (2008) conducted a study with 

a national sample of 7, 595 subjects from ages 54-72, and found a decline in physical 

activity amongst low-education individuals compared to higher educated individuals. In 

addition, job loss and not working decreased physical activity among low-educated 

individuals while for higher-educated individuals the opposite happened.   

The relation between education, PF, and PA described above seems to suggest 

that knowledge about fitness may play an important role in adults’ fitness-related 

decisions and actions, which in turn suggests that increased knowledge about fitness and 

physical activities may positively influence PF and PA. It is understood that, in addition 

to higher education, other factors such as socioeconomic status, job, family, resources 

may all be linked to PF and PA levels (Giles-Corti & Donovan, 2002; Stamm & 
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Lamprecht, 2005). At the present time, it is unclear whether improving levels of HRFK 

among all demographic groups in the U.S. might in turn lead to increased levels of PF 

and PA. 

Health-Related Fitness Knowledge 

Tests of fitness knowledge. The following information is derived primarily from 

Zhu et al. (1999). Since 1950 there have been numerous tests of HRFK developed for use 

with populations of secondary or college students. However, only eight tests have been 

published as being valid instruments addressing HRFK. Overall, these reports about 

measurement development vary greatly in the degree to which attention was given to the 

psychometric properties of the scores.  Given the press for strategies that will help 

address the looming health crisis associated with obesity, and the need for accurate 

information derived from measures, information about the psychometric properties is 

critically important.  The following section briefly reviews these tests in chronological 

order, with special attention given to a recently developed measure of HRFK that 

addresses many of the shortcomings of previous measurement work. 

In general, most measures of HRFK were intended for instructional purposes, and 

tended to establish content validity by using judgments of expert panels.  Little attention, 

it appears, was given to the reliability of the scores, and few efforts were made to 

establish the predictive validity of the scores generated from these measures. 

For example, Stradtman and Cureton (1950) developed a 100-item HRFK test 

designed for junior high and high school students. The test controlled for reading levels 

by developing sentence structure at the sixth grade level.  A panel of experts established 
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the content validity of the measure and test-retest reliability was .95. Walker (1965) 

developed a 180-question general knowledge test for college freshmen that was used for 

an introductory physical education class. There was no report of validity or reliability. 

Another test (282 items) for a college freshmen physical education course was designed 

by Wade (1968). This test also had no reported validity or reliability statistics. Mowen 

(1968) developed a HRFK test for high school boys (9-12) that compared performance 

scores to knowledge scores. Content validity was established through an expert panel, but 

no reliability was reported. Kanhnert (1969) constructed a test (95 items) for college men 

looking at selected components of PF and its relation to knowledge. This test had a test-

retest reliability of .76 and content validity was also established by an expert panel. A 

two-form 60-item test investigating knowledge of fitness was developed by Mood (1970).  

This test was for physical education majors at the senior level and had a content validity 

confirmed by an expert panel and test-retest reliability of .75. Kiesel (1978) designed a 

test for high school senior boys and young adult males. The physical fitness knowledge 

test had 68 items and obtained content validity from a panel of four physical education 

teachers with a test-retest reliability of .88.  Zhu et al (1999) concluded that through out 

the 80’s, 90’s, and 00’s many other HRFK tests were developed for class instruction and 

specific courses but psychometric properties tended not to be included in scholarly 

reports. Interestingly, many of the concepts that comprised early tests of HRFK have also 

changed as more recent developments in the field have rendered many of the early tests 

outdated. 
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The FitSmart assessment is currently accepted as the state-of-the art in HRFK 

testing. The developers of the FitSmart assessment (Zhu et al., 1999) appear to have 

addressed many of the shortcomings found in the previous work, and much of the 

research conducted using this assessment appears to be building toward a more 

comprehensive understanding of the relation between fitness knowledge and fitness 

behaviors. 

The FitSmart test is a validated measure of HRFK for high school students (Zhu, 

et al., 1999). Item Response Theory (IRT) (Spray, 1989) was used to calibrate the test 

and the same developing procedures used on the Graduate Record Examination and Test 

of English as a Foreign Language were implemented for the construction of the FitSmart 

test (IRT; Zhu, 2006). The FitSmart test has been designed to have both norm and 

criterion-referenced cut-off values allowing for comparisons. Reliability in IRT uses local 

precision, so IRT equating procedures are formed through mathematical models 

indicating the relation between an examinee's response and the examinee's ability. The 

reliability of scores generated from this test were established through pilot testing of 600 

students representing diversity in age (grades 9-12), ethnicity and socio-economic status.  

Content validity of the scores generated from the FitSmart assessment was 

established by a panel of experts from the physical fitness field by aligning important 

aspects of PF as defined in previous literature. Criterion-related and construct validity 

was established by taking the domain of HRFK and breaking it up into the six content 

areas: (a) concepts of fitness (20% wt.), (b) scientific exercise principles (20% wt.), (c) 

components of physical fitness (20% wt.), (d) effects of exercise on chronic disease risk 
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factors (.05% wt.), (e) exercise prescription (.20% wt.), and (f) nutrition, injury 

prevention, and consumer issues (.15% wt). A sample of items was constructed by Zhu et 

al (1999) and then distributed to a panel of experts. The panel was asked to weight the 

importance of each item for a HRFK test. The content area questions were derived from 

the validity established by the content experts. No evidence pertaining to predictive 

validity of the scores was provided by the authors.  

Research investigations concerned with health-related fitness knowledge. 

Although HRFK has commonly been a part of most rhetoric and reforms aimed at 

physical and HRF initiatives (e.g., American Association for Health and Physical 

Education, and Recreation, 1969), it has largely been overlooked when considering 

important elements of curricula, and accountability for education reform (Stewart & 

Mitchell, 2003). This oversight is unfortunate, given the likelihood that possession of 

HRFK may be important for adults as they become more independent and transition into 

self-directed fitness activities. If individuals do not understand the importance of 

maintaining a healthy weight balance, or being physically fit and/or do not have adequate 

knowledge on how to apply this knowledge to their daily lives it may affect their 

motivation to be physically active as well as their PA choices. In essence, inadequate 

HRFK may influence individuals’ capability to sustain a physically active lifestyle (Zhu, 

Safrit, & Cohen, 1999). 

Researchers have focused on two main study designs when examining HRFK. 

The first type of study tends to examine levels of knowledge about fitness and physical 

activity. The second type of study tends to examine how HRFK is associated with other 
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important health and fitness behaviors. Both types of studies are important given the high 

stakes associated with the looming obesity epidemic. Findings generated from studies in 

both groups, however, have limitations associated with measurement concerns. 

Differences in extent of health-related fitness knowledge among 

subpopulations. Several researchers have compared HRFK across sub-groups of 

students and young adults based on age or race and ethnicity, and across groups of 

students with different health-related occupational aspirations.  The majority of these 

studies have found some differences, but overall the levels of HRFK were quite low 

(McCormick & Lockwood, 2006; Placek et al., 2001), even among students aspiring and 

studying in health-related fields (Miller & Housner, 1998).  

For example, a study by Desmond, Price, Lock, et al. (1990) investigated urban 

black (n =154, M = 16 years) and white (n = 93, M = 15.8 years) high school students’ 

physical fitness status and perceptions of exercise. Students answered a 70-item 

questionnaire on the Health Belief Model that contained a fitness knowledge construct. 

The results indicated that white students had higher fitness knowledge than blacks but 

both groups scored poorly. Keating, Chen, Guan, et al. (2009) likewise tested HRFK of 

urban ninth-grade Hispanic (n = 169) students. Students failed all construct areas except 

for “Effects of exercise on chronic disease risk factors”. Female students scored 

significantly higher than male students. 

Miller and Berry (2000) conducted a study looking at changes over time in allied 

health students’ (e.g., physical therapist, athletic trainers, nurses) HRFK. These 

researchers found that, from pretest to posttest, only athletic trainers scored significantly 
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higher on the posttest. In addition, athletic trainers and physical therapists scored 

significantly higher than the nurses. The authors concluded, however, that students in all 

groups scored much lower on both administrations than was expected. 

Several other studies have examined differences in HRFK among pre-service 

Physical Education Teacher Education (PETE) candidates.  For example, Barnett and 

Merriman (1994) compared levels of HRFK between PETE and non-PETE pre-service 

teachers. The authors found that PETE students scored significantly higher on the HRFK 

measure than did non-PETE students; and that, over time, PETE students levels of HRFK 

continued to increase, while non-PETE students’ knowledge remained low.  Similarly, 

Losch and Strand (2004) and Petersen et al. (2003) both reported that senior-level 

undergraduate PETE students’ knowledge of HRFK was far lower than expected when 

preparing to be a physical education teacher.   

Health-related fitness knowledge and K-12 education. Based upon the findings 

reported above, it seems that many school-aged students have a limited level of HRFK. 

Because students are often found to lack the age-appropriate HRFK, questions about 

physical education (PE), allocations of time in the instructional day, and curricular goals 

become salient.  In the United States, 47 states have PE standards but only 15 of those 

states require assessments to see if the standards are being met.  Moreover, the main 

emphasis in these assessments tends to be on levels of PA itself, and not on the 

knowledge element of PE (NASPE, 2006). In this situation, it is not surprising that 

HRFK is not given the priority in the school curriculum that it seems to merit.  
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Looking at trends in the allocation of time to PE curriculum, Lowry, et al. (2004) 

found that from 1991 to 1995 time allocation for daily PE for all students in high school 

significantly dropped from 42% to 25% with no significant change from 1995 to 2003. 

Lowry and colleagues also reported that although from 1995 to 2003 students’ daily 

participation did not change; only 25% of high school students attended PE classes daily.  

The findings reported by Lowry and colleagues suggest that both allocation of time and 

participation in PE classes is shrinking at precisely the time when educators and health 

experts should be reconsidering the important role PE may play in preparing youth for a 

healthy and fit adult life. 

At this time, there is only one study that has investigated teacher and instructional 

effects on HRFK (Stewart & Mitchell, 2003). Steward and Mitchell found in a cross-

sectional study no significant differences between high school students HRFK and 

different instructional strategies. This finding is particularly striking given the national 

need for improving knowledge and fitness levels among America’s youth. 

Studies relating health-related fitness knowledge to fitness and physical 

activity. Several researchers have also examined links between HRFK and a number of 

important health-related variables.  Studies of this type are of particular interest in the 

present context.  For example, Liang, et al. (1993) investigated first-year medical 

students’ attitudes and knowledge about health and exercise and their PF levels. 

Participants (n = 131) completed a questionnaire concerned with knowledge and attitudes 

about health promotion, disease prevention and exercise questionnaire, and also 

performed a PF test on a VO2 max treadmill.  The researchers found that students’ 
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knowledge and attitudes about health promotion and disease prevention and exercise 

were found to be predictive of PF levels.  

Similarly, Dilorenzo et al. (1998) tested HRFK of 5th and 6th graders and then 

tested the same students three years later as 8th and 9th graders (n = 54 girls, 57 boys). 

Along with HRFK many different social (i.e. mother involvement, father involvement) 

and psychological aspects (i.e. self-efficacy, enjoyment) were tested. PA was measured 

by interviews as well as a self-report questionnaire. These researchers found that exercise 

behavior was positively related to HRFK in the 8th and 9th grades but not in the 5th and 6th 

grades. The authors indicated that enjoyment of activity was the strongest indicator at the 

earlier ages.   

Likewise, Ferguson et al. (1989) tested middle school students’ (n = 603) 

knowledge about the benefits of exercise, attitudes towards physical education, and 

beliefs about one’s abilities to see if there was a relation with intent and current exercise 

behavior. These researchers found that results from multiple-regression analyses 

indicated that perceived (knowledge of) benefits of exercise, along with attitudes and 

beliefs about one’s ability shared 37% of the variance when predicting intention to 

exercise, and also shared 27% of the variance when predicting current exercise behavior.  

Given the focus of the present research it is important to note that although each 

of these studies contributes to our understanding of the relation between HRFK, PF, and 

PA; a majority of the studies used instruments that lacked adequate information about 

psychometric properties of the measures and scores and did not clearly define HRFK 

(Keating, Harrison, Chen, et al., 2009).  To date, there has been only one study that 
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examined the relation between HRFK and PA utilizing an instrument that thoroughly 

investigated HRFK (Thompson & Hannon, in press).  

In this study, Thompson and Hannon (in press) investigated HRFK and PA of 

high school students (88 males, 77 females, average age = 16) from the Southwestern 

United States. PA was measured using the self-report Physical Activity Questionnaire for 

Adolescents (PAQ-A) (Kowalski et al., 1997) and HRFK was measured by a 100-point 

test based on students’ knowledge of the five components of HRF (cardiovascular 

endurance, muscular strength/endurance, flexibility, and body composition) derived from 

the Fitness for Life teacher resource (McConnell, Corbin, & Dale, 2004). Results showed 

a moderate positive correlation between HRFK and PA, r = .438, p < .001, indicating that 

students with more HRFK reported higher levels of PA.  Post-hoc comparisons of HRFK 

were conducted across categorical levels of PA (high, medium, low).  Results from this 

analysis revealed that students in the low group reported significantly less physical 

activity than students grouped into the medium or high groups.  The authors concluded 

from this study that students with higher HRFK exhibited higher PA levels.  

To date, the Thompson and Hannon (in press) study is the most complete study 

investigating the relation between HRFK and PA.  As reviewed above, previous studies 

by researchers concerned with health-related variables have examined the link between 

HRFK and PA or PF, but these works have been marred by methodological limitations, 

the most significant of which is the use of measures that lacked evidence of validity 

related to HRFK.  So, although the findings from these studies provide insight into the 

field, the ability to generalize these findings remains limited.   
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Effects of health-related fitness knowledge interventions. A number of 

researchers have reported that comprehensive, educational programs or interventions that 

have included a cognitive element applied with PF activities have produced longitudinal 

gains in PF and PA. For example, Dunn, et al. (1999) conducted a study that 

implemented two different interventions; a lifestyle intervention (LSI) group as well as a 

traditional structured exercise (TSE) group. The LSI group learned cognitive and 

behavioral strategies that would enable them to engage in 30 minutes of moderate PA 

daily. They were taught different physical activities that would fit into their daily 

lifestyle. The TSE group was brought into a state of the art training facility and was 

trained with traditional exercise prescription but not educated on the training. Both 

groups were trained extensively for six months. At the end of six months they then went 

through a maintenance program for 18 months. During the maintenance program subjects 

were responsible for their own programs and implementation of PA in their daily lives.  

Dunn et al. (1999) reported that at the end of the six-month training period both groups 

significantly improved in PA and cardiorespiratory fitness (CF). The participants in the 

TSE group had significantly higher gains in CF (tested by a VO2 max treadmill test) than 

participants in the LSI group, with no difference in PA levels measured by a self-report 7-

day PA recall questionnaire. At the end of 24 months, however, a treatment X time 

interact effect became evident with participants in both groups continuing to exhibit 

significantly higher PA and CF compared to baseline, but the participants in the LSI 

group exhibited CF levels that were significantly higher than the TSE participants.  These 

http://jama.ama-assn.org/cgi/content/full/281/4/327#ACK#ACK
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results delineated the longer-term advantages of including a knowledge component in the 

PA intervention.  

What these results seem to suggest is that the knowledge gained by the 

participants in the LSI group enabled them to maintain their training more effectively 

over time. If the TSE group participants would have been trained but also given more 

instruction (knowledge) on how to maintain this type of training, one could speculate that 

they may have been able to also maintain their training levels without such a dramatic 

decrease. This study suggests that HRFK may contribute to improving individuals’ 

maintaining or having less of a decrease in PA levels and PF levels over time. 

Another area of research that investigated the importance of the application of 

HRFK in improving PF and PA is the study of conceptual physical education (CPE) or 

personal fitness classes (Dale & Corbin, 2000). The goal of CPE is to develop a 

“competence and a positive attitude toward activity and exercise” (p. 61) that students 

can implement over their lifetimes. CPE classes consist of instruction in a classroom 

setting where health and fitness concepts are taught along with an activity session where 

students can apply their newly acquired HRFK. The activity sessions in CPE allow 

students to learn how to develop their own programs along with giving them the tools to 

monitor and understand the functions and responses of the body in PA. 

Dale and Corbin (2000) conducted a study on PA participation of high school 

graduates following exposure to either a year long CPE or a traditional physical 

education (TPE) program taken while in high school. The participants were given a PA 

questionnaire their junior year, senior year, and 18 months after graduation. The 
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researchers reported that 18 months after graduation 65% of CPE men in the 1996 cohort 

reported being vigorously active compared to 29% of TPE men in the 1996 cohort. These 

results indicated that the CPE program may have contributed to keeping the men much 

more vigorously active then the TPE program. The largest difference in the men of the 

1995 cohort was strength activity after graduation (CPE = 55% active vs. TPE = 33% 

active). In addition, CPE participants one to three years after ninth-grade PE were found 

to be less sedentary then TPE students. Of particular importance, the authors found that 

CPE female participants were found to be significantly less sedentary that the national 

average (CPE average = 10% vs. national average = 22%). This study indicates that 

focusing on HRFK can have a long lasting effect on PA and PF. The authors recommend 

that PE needs to change from games and sports to a more applicable lifetime fitness 

curriculum.  

Adams and Brynteson (1992) conducted a similar study at the college level 

involving the curriculum of CPE. This study investigated how college PE activity courses 

affect the attitudes and exercise behaviors of college graduates. There were 3,169 surveys 

sent out to college graduates of four private colleges that differed based upon whether or 

not PE classes were a general education requirement. The surveys asked questions about 

the student’s attitudes toward PA and about their current activity level. The results 

indicated that the more PE activity courses students had taken, the more active they were 

after graduation. The colleges that required the most credit hours in their PE activity 

programs showed the most positive and active graduates in PA as they aged, as well as an 

improved perception of the importance of exercise and overall health. The authors 
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concluded that, the more students are taught HRFK and participate in different physical 

activities, the more likely they are to engage in those activities as they get older.  

A study conducted by Jenkins, et al. (2006) investigated college students’ 

perceptions of a required CPE activity course.  This is a PE activity course comprised of 

a 1-hour lecture class and a 1-hour activity class. The activity class consisted of two 

cardiovascular conditioning classes, two walking/stretching classes, two circuit training 

classes, two volleyball classes, and two badminton classes. The lecture class covered 

topics in health and wellness, PA, nutrition, destructive behaviors, diseases, and sexually 

transmitted diseases. At the end of the semester students were given a qualitative 

questionnaire concerned with student’s perceptions of the class and what they learned. 

Overall, the authors concluded that the student’s responses indicated that learning and 

then applying HRFK was very important in how they comprehended the material and 

what they took away from the lessons. The newly acquired knowledge of PF and the 

strategies, techniques, and ideas on how to improve PF levels seemed to have given 

students a more positive outlook and motivation to improve PA.  

Taken together, the main findings from these studies seem to suggest that 

acquiring HRFK has a positive impact on PF and PA levels.  However, because these 

studies did not include measures of HRFK, the exact relation among these variables 

remains unclear.   
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Chapter III  

Method 

Purpose of Study 

The purpose of this study is to examine the relations among HRFK, PF, and PA in 

a college-aged adult population. 

Participants 

A convenient sample of 191 (79 females, 112 males) college students, ages 18-25 

enrolled at Texas Tech University participated in this study. The participants were 

representative of the general population of the University, which consisted of a majority 

of non-Hispanic White (70.2%). See Table 1 for demographical characteristics of the 

participants.  



Texas Tech University, Rick Ferkel, August 2011 
 

      
 
30

Table 1 

Demographic Statistics of the Population of Study 

Variable N Percentage 

Age   

18  24.0 12.6 

19  45.0 23.6 

20  39.0 20.4 

21  41.0 21.5 

22  23.0 12.0 

22  19.0   9.9 

College Year   

Freshmen  22.0 11.5 

Sophomore  46.0 24.1 

Junior  47.0 24.6 

Senior   48.0 25.1 

Othera    6.0   3.1 

Race/Ethnicity   

Non-Hispanic 134.0 70.2 

Hispanic   32.0 16.8 

African American   17.0   8.9 

Otherb     8.0   4.1 

Note. a Fifth year senior or beyond. b Any other race or ethnicity.  
 
Measures 

Ten measures were used in the study (7 PF, 2 PA, 1HRFK) in order to examine 

whether HRFK is related to PF and PA levels. 

Health-related fitness knowledge test (HRFK).  The FitSmart test (high school 

edition; Zhu et al., 1999) was used to test HRFK (see Appendix A). The paper-pencil test 

of Form 1 was used and included 50 weighted multiple-choice questions for each content 

area. The test was graded by computer software provided by Human Kinetics (Zhu, 

Safrit, & Cohen, 1999). The weights for each of five fitness constructs are indicated with 

the following content specifications: (a) concepts of fitness (20% wt.), (b) scientific 

exercise principles (20% wt.), (c) components of physical fitness (20% wt.), (d) effects of 
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exercise on chronic disease risk factors (5% wt.), and (e) exercise prescription (20% wt.). 

Additional FitSmart content areas including nutrition, injury prevention, and consumer 

issues were not used as part of the final score as they did not specifically pertain to 

HRFK. 

The FitSmart test is a validated measure of HRFK for high school students (Zhu, 

et al., 1999). Item Response Theory (IRT) (Spray, 1989) was used to calibrate the test. 

Similar development procedures used on the Graduate Record Examination and Test of 

English as a Foreign Language were utilized to construct the FitSmart test (IRT; Zhu, 

2006). Reliability in IRT uses local precision, so IRT equating procedures were formed 

through mathematical models indicating the relationship between an examinee's response 

and the examinee's ability. The reliability developed for this test was constituted through 

pilot testing of 600 students ranging from grades 9-12 with different ethnic identifications 

and socio-economic status’.  

A panel of experts from the physical fitness field established content validity by 

aligning important aspects of PF as defined in literature with the test items. Content 

validity was established by taking the overall domain of HRFK and breaking it up into 

the five content areas previously listed. A sample of items was constructed by the current 

authors (Zhu et al., 1999) and was subsequently distributed to a panel of experts. The 

panel was asked to weight the importance of each item for a HRFK test.  

Physical activity self-report questionnaire. Leisure time exercise questionnaire 

(LTEQ) (Godin & Shepard, 1985) (see Appendix B) was used to assess self-reported PA.  

The LTEQ asked participants “How many times in a typical 7-day period do you engage 
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in the following kinds of exercise for at least 20 continuous or intermittent minutes?” 

Participants answered by indicating how many units of 20-minute bouts of PA they 

execute on an average week in three different categories: a) strenuous, b) moderate, or c) 

mild exercise. An exercise index was calculated by multiplying number of times per 

week by level of exercise (strenuous x 9, moderate x 5, mild x 3), and then added 

together to assess total PA for an average week (Godin & Shepard). The level of intensity 

of exercise (9, 5, 3) is based on metabolic equivalents (MET). A MET is a physiological 

construct used to calculate the energy cost of different physical activities. At rest, 1 MET 

is considered the metabolic rate. MET values indicate levels of PA intensity and energy 

expenditure. Unlike calories in joules, METs do not factor in weight of individuals or 

other physiological factors, but instead have a comparable energy cost for all individuals 

(Ainsworth, et al., 2000). 

The LTEQ has high test-retest reliability (r = 0.74) and validity for 

cardiorespiratory endurance. Validity of the questionnaire was established against 

maximal oxygen uptake (VO2 max) and established with body fat percentage predicting 

69% of fit and 66% of unfit individuals (Godin & Shephard, 1985). Kriska and Caspersen 

(1997) indicated that construct and predictive validity of the instrument was established 

with objective measures of activity monitor (r = .45). In addition, fitness tests have been 

shown to have moderate relation to the LTEQ (r = .56). Limitations of this questionnaire 

include the lack of actual monitoring of PA and only moderate relations with objective 

PA measures. In addition, the LTEQ is a subjective measure that is evaluated solely on 

the perception of the individual answering the questionnaire.  
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Physical activity counts. ActiTrainer accelerometers (Actigraph Inc., Ft. Walton 

Beach, FL) were utilized with a subsample of the participants (n = 119) as a secondary 

measure to provide an objective measure of PA. The ActiTrainer accelerometer was used 

to objectively assess current PA with time spent in moderate PA and vigorous PA. The 

ActiTrainer has a correlation of r = .87 with VO2 max and a test-retest reliability of r = 

.98. The main limitation to accelerometers is the reliability of participants wearing the 

device throughout all daily routines. Participants can alter the data by deciding when they 

wear it or when they do not wear it. Other limitations include the amount of time the 

device was worn and the limited ability to correctly record different types of PA. The 

accelerometers do not accurately record certain PA (e.g. biking, elliptical training, weight 

lifting, swimming), which can underestimate PA data on active participants.  

ActiTrainers were initialized with a time stamp and a 15-s epoch (National Health 

and Nutrition Examination Survey (NHANES), 2005). The activity counts recorded were 

interpreted using empirically based cut points for adults: moderate (2020-5998 cts) and 

vigorous (> 5999 cts) (NHANES, 2005). A minimum of 5 entire days (10 hours/day) of 

data was required for data analysis (NHANES, 2005). Subjects were asked to wear the 

ActiTrainer on the waistband of their clothes for seven continuous days, which included 

both school and leisure time PA.  Instructions were given to participants on how to wear 

the ActiTrainer. Instructions included: device must be worn on the right hip and the 

device is to be worn at all times except when sleeping or in water. At the end of the seven 

days, subjects returned the ActiTrainer to the primary investigator. Daily emails were 

sent out to participants as a reminder to wear the ActiTrainer. The primary investigator 
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attended the participant class periods to verify participants were wearing the device and 

to answer any questions about the ActiTrainer usage.  

Moderate to vigorous physical activity (MVPA) was averaged for all full days 

completed (≥10 hours) with a minimum of 5 days needed. If five full days of data was not 

recorded, there was a make up period the following week to collect the days needed to 

make five full days. A random sample of 90 participants with an over sampling of 10% 

was the desired goal for the study.  

Physical fitness testing. The President’s Challenge Adult Fitness Testing 

(PCAFT) was utilized for the PF testing element of this study. The tests included: 1.5-

mile run, push-ups, half sit-ups (crunches), sit-and-reach test, and body mass index 

assessments (BMI). The PCAFT was created for individuals to test their aerobic fitness 

(cardiovascular endurance) (1.5-mile run), muscular strength/endurance (push-ups, half 

sit-ups), flexibility (sit-and-reach test), and body composition (BMI). Additional 

measures of fitness also included vertical jump and waist circumference assessments. 

1.5-mile run. The 1.5-mile run is a test of an individual’s aerobic capacity. The 

objective of the 1.5-mile run is for participants to finish the distance in the fastest time 

possible. The 1.5-mile run is considered a valid test for aerobic capacity with a strong 

correlation (r = .86) to VO2 max. The test has a strong test-retest reliability (Intraclass 

reliability coefficient) of .93 (Larsen, George, Alexander, Fellingham, Aldana, & Parcell, 

2002). The 1.5-mile run is used by the Cooper Institute for law enforcement agencies, 

public safety officials, and the military, as well as the ACSM, PCAFT, and other fitness 

testing programs.  
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Participants were asked to run 12.5 laps (1.5 miles) around the pre-measured 

course in the lower gymnasium at the Texas Tech University recreational center. 

Participants were separated into groups of 16-24 people depending on the number of 

participants in a class. The running groups were started with a signal by the primary 

investigator or research assistant. Research assistants were assigned 4 or 5 participants 

per group and counted all laps and recorded times as participants finished. After all 

participants in one group had finished, the next group was then lined up and the protocol 

was repeated.  

Maximum push-up test. The maximum push-up test was used to test upper-body 

muscular strength/endurance. The Cooper Institute (2010) and ACSM (2004) have both 

considered the push-up a valid field test measure of functional upper-body 

strength/endurance.  The maximum push-up test is administered with male participants 

up on their toes with hands pointing forward and under the shoulder, back straight, head 

up. Female participants were instructed to be on their knees with hands shoulder width 

apart, knees flexed, back straight, and head up. Participants were instructed to lower their 

body to the floor demonstrating elbow flexion approximately 90 degrees. They then 

raised the body to the initial position by straightening the elbows, all while keeping the 

back straight. Participants performed this motion until they were unable to continue or 

were unable to maintain proper technique. At this time the test was be stopped and their 

score was reverted back to the last push-up completed with proper form (ASCM, 2010; 

PCAFT, 2010).Test administrator(s) counted all participants repetitions individually, 

checked for proper form, and recorded all participants’ repetitions.  
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Half sit-up (curl-up/crunch) test. The half sit-up (curl-up/crunch) test was used 

to test abdominal endurance. The ACSM (2004), Cooper Institute (2010), and YMCA of 

the USA (2000) have all considered the half sit-up as a valid functional assessment of 

abdominal endurance. The half sit-up protocol required participants to lie flat on their 

back with knees bent at 90 degrees and feet flat on the floor. The palms of the hands were 

flat on the ground with fingers touching one edge of a 4.5 inch measuring strip. 

Participants were instructed to lift their shoulders and upper trunk off the ground while 

the fingers moved across to the other side of the measuring strip. When participants’ 

fingers reached the other side of the measuring strip they were then to lower back down. 

Participants performed the half sit-up as many times as they could for one minute 

(YMCA of the USA, 2000). The ACSM (2010) protocol differs in that the movement is 

initiated off of a metronome. By using a metronome the maximum half sit-ups can only 

be 25. The PCAFT using the YMCA of the USA (2000) testing protocol was found to be 

more beneficial for this study, allowing individuals to complete as many repetitions as 

possible with no ceiling effect; which allowed for a more discriminating measure and 

aligned with the original PCAFT evaluations. The test administrator(s), which were 

assigned to two participants, signaled the participants to start, counted repetitions, and 

made sure fingers crossed the measuring strip.  

Sit-and-reach test. The sit-and-reach test was used as the measurement for 

hamstring and lower back flexibility. Participants completed a short warm-up and 

stretching routine (modified hurdler’s stretch, seated toe touch stretch; middle, left, and 

right) prior to their trials. Participants were seated at the sit-and-reach box with their 



Texas Tech University, Rick Ferkel, August 2011 
 

      
 
37

shoes off, heals against the box and placed two cm within the measuring line. Participants 

were instructed to keep their knees fully extended with fingers interlocked and placed on 

the measuring line. Participants then reached out as far as they could keeping hands 

parallel and on the box, knees extended, and held their position at the farthest reaching 

distance for two seconds. The best of three trials was recorded (ACSM, 2010). Research 

assistants administered the protocol and measured each participant individually.  

Body Mass Index (BMI). BMI was one of the two measurements used to assess 

body composition. BMI assesses weight relative to height (ACSM, 2010), but does not 

distinguish between body fat, muscle mass, and bone. BMI was calculated by dividing 

body weight in kilograms by height in meters squared.  Obesity-related health problems 

have been shown to increase for most people with a BMI > 25 and the associations of 

increased risk of hypertension, total cholesterol/high-density lipoprotein (HDL) 

cholesterol ratio, coronary disease, and mortality with BMI > 30 kg*m2 (Rimm, 

Stampfer, & Giovannucci, 1995). BMI has a large standard error when compared to 

estimated body fat percentage (+/- 5%) (Lohman, Houtkooper, & Going, 1997).  

Waist circumference. Waist Circumference was used as the second body 

composition assessment. Waist circumference is the measurement of an individual’s 

abdominal circumference and can be used alone as a health risk indicator based on 

abdominal obesity (ACSM, 2010). Abdominal obesity is an indicator for increased risk of 

hypertension, metabolic syndrome, type 2 diabetes, dyslipidemia, coronary artery disease, 

and premature death compared to testing hip and thigh circumferences (Folsom, Kaye, 

Sellers, et al., 1993). The ACSM (2010) indicates a minimum BMI or waist 
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circumference should be used for risk stratification, but it is recommended to use both 

measures for a more accurate assessment of weight status. Waist circumference was 

measured by taking a tailor’s tape and measuring around the bare abdomen (just above 

the iliac crest) making sure the tape was snug and parallel to the ground (National 

Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), 2008).  

Vertical jump. The vertical jump was the measurement of leg strength and power. 

The Cooper Institute (2010) considers the vertical jump to be predictive of functional leg 

strength explosiveness and is used in The Cooper Institute Recommended Fitness Test 

Battery. The vertical jump is considered a valid instrument for functional leg strength and 

is strongly correlated to closed kinetic chain (barbell squat) and open kinetic chain 

(concentric isokinetic knee extension) leg strength measures (r = 0.722) (Blackburn & 

Morrissey, 2000). 

The vertical jump was tested using a vertec device. The vertec device is an 

apparatus that has swinging bars that are pushed back as the participant jumps and hits 

the row of bars. Reach height was initially measured for each participant. Participants 

then stood to the side of the vertec device and jumped off two feet without taking a step. 

Three trials were performed and the best of the three trials was recorded. The highest bar 

reached was subtracted from reach height to calculate height of jump in inches.  

A vertical jump power index was made to evaluate leg power by factoring in the 

weight of the participant. The power index equation is the “square root of weight * square 

root of the vertical jump height” (Stodden & Galitski, 2010). 

http://www.depts.ttu.edu/content/faculty/facultypage/dstodden.php
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Fitness constructs and physical activity variables development. The Fitness 

construct was comprised of the five specific physical domains of health-related fitness 

(muscular strength, muscular endurance, flexibility, cardiovascular endurance, and body 

composition) (Stodden, et al., 2009). Based on the premise that health-related fitness 

levels are an indicator of functional and long term health (CDC, 2009), the 

comprehensive construct of PF, as produced by the seven fitness measures (push-ups, 

half-sit-ups, sit-and-reach, vertical jump power index, 1.5-mile run, BMI, and waist 

circumference) was used for statistical analyses.  

Another fitness construct (FNBC) was developed using the same normalizing 

process and all the same elements of the Fitness construct except with no body 

composition (BMI and waist circumference). The rationale to examine two different 

fitness constructs was predicated on the idea that nutrition, diet, and other weight control 

variables were not factored into this study. Since these elements were not investigated, it 

is viable to say that body composition could be a misleading variable in overall fitness 

when considering HRFK.  

This study also examined the FNBC construct as research indicates being fit while 

being overweight can still be a deterrent of chronic diseases compared to being unfit and 

lean or overweight. A study by Lee, Blair, and Jackson (1999) found that “lean and unfit” 

individuals were twice as likely to die of all-causes and cardiovascular disease (CVD) 

than “lean and fit” individuals (relative risk: 2.07, p < .01). Lee et al. also indicated that 

“lean and unfit” individuals had a higher risk of all-cause mortality and CVD as 
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compared to “fit and obese” individuals. These data provided appropriate rationale to 

investigate the concept of fitness with and without body composition. 

The two PA measurements, self-report PA (SRPA) and accelerometer MVPA, 

were calculated in two different ways (SRPA weekly, MVPA daily average) to evaluate 

PA levels. Self-report PA was calculated in METs by the intensity level of exercise bouts 

(strenuous = 9 METs, moderate = 5 METs, mild = 3 METs) in an average seven day 

period. For example, six strenuous bouts, eight moderate bouts, and four mild bouts of 

exercise for the given week would equal 106 METs (6*9 + 8*5 + 4*3 = 106). MVPA was 

calculated adding the mean of moderate PA (MPA) (total MPA divided by valid days) to 

the mean of vigorous PA (VPA) (total VPA divided by valid days). By summing the two 

daily means, MVPA was derived.  

Covariate information. A demographic and background questionnaire (see 

Appendix C) was given to participants to collect information on gender and race/ethnicity 

along with possible covariates including: college year (CYR), age, number of exercise 

science classes taken (ESS), years of high school sports (HSS), and socio-economic 

status (SES).  

The five covariates (CYR, age, ESS, HSS, SES) chosen for this study were based 

on previous research that indicates education (Barnes & Schoenborn, 2003; CDC & 

President’s Council on Physical Fitness and Sports, 2010), previous PA experience 

(Malina, 1996; Taylor, et al., 1998), age (Caspersen et al., 2000; Groomers et al., 2001; 

Nader et al., 2008; Shaw & Spokane, 2008; Sidney, 2007), and socio-economic status 
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(Giles-Corti & Donovan, 2002; Stamm & Lamprecht, 2005) all contribute to increased 

PF and PA (Trost, et al., 2002).  

The covariates of CYR and ESS were used to evaluate both general (overall 

education) and specific (HRFK) education received and how it may associate with levels 

of PF and PA. The covariate of HSS was used as a basis for examining the relationship 

between previous PA experience and current PF and PA levels (National Center for 

Education Statistics (NCES), 2005).  

Procedures 

The following section will cover the procedures of recruitment, testing protocol, 

and the finishing of testing protocol. 

Recruitment procedures. Individuals were recruited from Personal Fitness and 

Wellness (PF&W) classes held at the Texas Tech University recreation center. PF&W 

classes used in this study included; weight training (n = 21), volleyball (n = 23), jogging 

(n = 37), basketball (n = 24), and walking (n = 86). The PF&W class environment was 

chosen based on the availability of appropriate testing facilities and the functionality of 

data collection for a large number of students. The specific PF&W classes were chosen 

on the premise of involving a variety of different skill activities, intensity levels, and 

encompassed a wide range of students with different lifestyles and interests.  

Permission from the PF&W director, Jeff Key, as well as PF&W class instructors 

were obtained prior to conducting the study. Participants were recruited in person by the 

primary investigator during PF&W class periods using a written script (see Appendix D). 

Students that agreed to participate in the study were then asked to sign a consent form 
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(see Appendix E) approved by the Texas Tech University IRB Human Subjects 

Committee. All questions about the study were answered at that time. Participants that 

signed the consent form (99.5% response rate) were then asked to fill out the LTEQ and 

the demographic and background questionnaire. All materials were collected at the end of 

the class period. Participants were informed that fitness testing would occur in 

subsequent class periods.  

The following two class periods were used to conduct the PF testing with 

consenting participants. The primary investigator and a team of graduate research 

assistants that had been trained on fitness testing protocols conducted all PF testing. 

Consenting participants were tested in all elements of the PF protocols. Individuals who 

were absent on any of the testing days completed their testing during subsequent class 

periods.  

The participants consenting to wear accelerometers (n =119) were broken up into 

two groups. The first group of participants (n = 75) were given the device following the 

class period and after consents had been signed. The second group of participants (n = 

44) were given the device ten days later. Two groups of accelerometers were given out on 

the basis of only having 75 devices while having 119 participants consenting. The 

accelerometers were collected one week after being assigned the device. Accelerometer 

data was graphically previewed for sufficient wearing time. The graphic preview was 

performed using the Actilife software program that constructs daily graphs showing the 

amount of activity participants’ engaged in throughout the given days worn. Participants 

that did not have visually sufficient data were asked to wear the accelerometer for another 
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weekend or a specific number of week-days depending on the amount of remaining data 

needed. Participants had the opportunity to refuse to wear the accelerometer or 

discontinue wearing the device at any time during the study. 

Order of testing. On the first day of testing, participants were equally divided 

into two groups and were directed to one of two stations. Before participants began the 

allotted station they were taken through a warm-up routine directed by trained research 

assistants. The first station was the 1.5-mile run and the second station included height, 

weight and a self-determination questionnaire. After 22 minutes participants were 

directed to the next station. The first group of accelerometers were given out at the end of 

the first session. For the second day of testing, participants were separated into five eight 

minute stations: a) push-ups, b) vertical jump, c) sit-and-reach, d) half sit-ups, and e) 

waist circumference measurement. A minimum of four minutes of rest was provided 

before performing the next fitness test to minimize anaerobic fatigue. Four to five 

minutes of rest has been shown to allow ATP and CP system to adequately recover 

allowing for maximum effort for subsequent tests (National Strength and Conditioning 

Association (NCSA), 2010). On a subsequent day, the FitSmart test was administered to 

participants. Any missing data that had not been collected in the initial three testing days 

was collected by the primary investigator in subsequent classes. Data collection was 

completed in a total of 10 class days.  

Finishing of testing protocol. After data collection was complete, participants 

were given the opportunity to ask any additional questions they may have had about the 

study. Participants were also offered the opportunity to receive their final test data. 
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Participants were given the email address of the primary investigator and were informed 

that they may email the primary investigator if they desired to have their individual data 

and the results of the study. Normative data was available to participants approximately 

one month after data collection. All data was double entered by the primary investigator 

or research assistant to maximize reliability of data input. 

Data Analysis Plan 

Data analysis was conducted using SPSS 18.0. The data management goals were 

to ensure that data was accurately entered and documented. One-third of the data was 

scanned twice as a check on the accuracy of data entry. Preliminary statistical analyses 

were conducted to test for data normality, skewness, and homogeneity of variance after 

data was cleaned. Descriptive statistics were calculated to ensure the quality of the data 

(check distributions, examine outliers, etc.) and to describe the sample (e.g., age, 

race/ethnicity, education). 

Sample size was calculated a-priori for multiple regression analyses using seven 

parameters (PF predictors), an alpha level set at .05, an R2 of .15 (medium effect size), 

and a power level of .8 (Soper, 2010). A sample size of 87 participants was derived and 

then doubled to account for gender resulting in a total sample size of 174. Oversampling 

of 10% was further added to account for the possibility of missing data resulting in a 

final, total goal sample of 191. The same a-priori power calculation was computed for 

accelerometer data with an alpha level set at .05, an R2 of .15 (medium effect size), and a 

power level of .8 (Kinnear & Gray, 2010). A sample size of 45 participants was 

calculated and then doubled to account for gender totaling a needed sample of 90. 
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Oversampling of 10% was factored in to account for missing data establishing a sample 

goal of 99 participants.  

Pearson’s bivariate correlations among all dependent, independent, and possible 

covariates were examined to gain preliminary insight on the relations among all 

variables. Multivariate analysis of variance’s (MANOVA) were run to give a more 

thorough understanding of the data set. The dependent variables used for the 

MANOVA’s were HRFK, Fitness, FNBC, and SRPA. The individual independent 

variables used in the analysis included gender, HSS, and the PF&W class taken during 

data collection. Sequential regressions were run with HSS and HRFK. The sequential 

regressions were run based on the preliminary investigation of correlates to PF and PA.  

The fitness measures were normalized and then added together to create the 

composite Physical Fitness (PA) variable before running the analysis. The normalization 

of the variables was conducted by the mean being subtracted from the observation and 

the difference being divided by the standard deviation, giving each measure a mean of 0 

and standard deviation of 1. Before being added to the Fitness variable, the normalized 

scores of the 1.5-mile run, BMI, and waist circumference were multiplied by negative 

one because of their inverse effect on positive and negative fitness outcomes. That is, a 

high 1.5-mile run, BMI, and waist circumference score is a negative indicator of fitness 

while a low score is considered a positive indicator of fitness. For the fitness measures to 

be congruent with one another, high scores equaling high fitness and low scores equaling 

low fitness, this inverse process was implemented. 
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Chapter IV 

Results 

A total of 216 individuals were recruited from the Texas Tech University PF&W 

classes with 215 consenting to participate. Out of the 215 participants consenting, 191 

completed all measures required for the test (88% response rate). Participants consenting 

to wear the accelerometer device totaled 119 with 64 of those participants returning with 

acceptable data for the study’s 5-day/10 hour requirement (53% response rate).  

Sample Descriptive Data 

Descriptive statistics by gender on HRFK, PF measures, self-report PA (SRPA), 

and accelerometer MVPA data are reported in Table 2. All data was normally distributed.  

Mean fitness scores from this sample, compared to normative data provided by 

the Cooper Institute (2010), indicated fitness scores were generally poor to very poor, 

excluding push-ups. Of the following fitness scores: push-ups, curl-ups, sit and reach, and 

1.5-mile run, only male (M = 29.61) and female (M = 20.78) push-ups were above the 

40th percentile (Fair rating). Data from this study indicated that 53% of students were 

over weight (BMI 25.0–29.9 kg/m2) or obese (BMI ≥30.0 kg/m2), which differs greatly 

from research that indicates 30% of college students are overweight or obese (American 

College Health Association National College Health Assessment, 2006). 
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Table 2 

Descriptive Statistics of Health-Related Fitness Knowledge (HRFK), Fitness Measures, 
and Physical Activity Levels by Gender 

                    Females                  Males    

Variablea Mean SD Mean SD 

HRFK (%) 66.70   9.07 67.48 10.38 

SRPA (METs) 48.52 26.39 63.30 30.38 

MVPAb (minutes) 46.57 20.54 46.43 19.07 

Push-ups 20.78 12.62 29.61 14.38 

Curl-ups 23.04 11.46 28.24 10.84 

Power Index 29.81   5.22 39.80   5.45 

Sit & Reach (cm) 32.57   8.56 26.27   7.80 

Run (minutes) 17.47   3.23 13.82   3.03 

BMI 26.12   5.52 26.60   5.05 

Waist Cir. (cm) 87.17 14.30 89.41 12.62 
Note. SRPA = self-report physical activity. MVPA = moderate to vigorous physical activity. cm = 
centimeters. a n = 79 females and 112 males for all variable except MVPA. b n = 34 females and 30 males. 
 

The SRPA data indicated the sample for this study was above recommended 

weekly averages of 36 METs (females M = 48.52, males M = 63.30). The weekly 

recommended average of 36 METs was based off of the minimum of 150 minutes of  

moderate-intensity physical activity (MPA) or 75 minutes of vigorous-intensity physical 

activity (VPA) a week or a combination of the two (U.S. Department of Health and 

Human Services, 2008) (USDHHS). Calculation of METs was derived by taking the 

standard 20 minute exercise bout from the LTEQ, divided into the USDHHS 

recommendations, multiplied by the equivalent METs for MPA (5 METs) and VPA (9 

METs), and then averaging the two PA scores together (MPA [150/20]*5 = 37.5; VPA 

[75/20]*9 = 33.75; [37.5+33.75]/2 = 36). 
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Accelerometer MVPA derived from daily averages was found to be well above 

the recommended weekly guidelines. The observed power for the full sample of 

participants wearing accelerometers was .427 with a needed power of .8 for a normative 

sample. 

The HRFK averages did align with previous research indicating average scores of 

70% or below (Barnett & Merriman, 1994; Losch & Strand, 2004; Petersen et al., 2003). 

Initial Correlation Data  

Pearson’s bivariate correlations were calculated to evaluate possible relations 

among variables (see Tables 3 and 4). Health-related fitness knowledge correlated with 

Fitness, r = .151, p = .037, FNBC, r = .190, p = .009, college year, r = .167, p = .021, 

push-ups r = .146, p = .044, and curl-ups r = .240, p = .001. Out of the anticipated 

covariates of high school sport years (HSS), exercise sport science classes (ESS), college 

year (CYR), age, and socio-economic status (SES), HSS was found to have the strongest 

correlations with PF and PA while the other covariates were not significantly correlated 

or had small correlations. High school sport years correlated with SRPA, r = .194, p = 

.007, Fitness, r = .337, p < .001, FNBC, r = .414, p < .001, and multiple fitness measures. 

The covariates college years and age both had a significant negative correlation to 

Fitness, r = -.146, p = .044; r = -.161, p = .026 respectively, but did not correlate with 

FNBC, SRPA, or MVPA. 
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Table 3 

Correlations Table for Health-Related Fitness Knowledge, Physical Activity Measures, 
Fitness Measures, and Covariates 

Variables HRFK SRPA MVPA Fitness HSS  ESS C Yr. SES 

HRFK 1.00        

SRPA  .035 1.00       

MVPA  .084  .258* 1.00      

Fitness  .151*  .270**  .292* 1.00     

HSS  -.004  .194** -.440  .337** 1.00    

ESS   .062  .083  .082  .024  .165* 1.00   

C Yr.  .167*  .116 -.218 -.146*  .076  .313** 1.00  

SES -.045 -.022  .173  .015  .095  .014  .139 1.00 

Age  .134  .040 -.205 -.161*  .080  .325**  .667** -.092 

Push-ups  .146*  .333**  .212  .677**  .409**  .073 -.023 -.083 

Curl-ups  .240*  .099 -.026  .530**  .211** -.014  .009 -.196** 

LPI  .102  .205**  .147  .123  .304**  .073  .051 -.104 

S & R  .051  .002  .095  .471**  .073 -.053 -.123  .114 

Run -.047 -.352** -.314* -.667** -.398** -.088  .030 -.021 

BMI -.017 -.155* -.086 -.566**  .013 -.015  .152* -.019 

WC  .001 -.163* -.150 -.683** -.067 -.002  .177* -.034 

Note. HRFK = Health-related fitness knowledge. SRPA = Self-reported physical activity. MVPA = 
Moderate and vigorous physical activity. HSS = High school sport years. ESS = Exercise sport science 
classes. C Yr. = College year. SES = Socio-economic status. LPI = Leg power index. S & R = Sit and 
reach. Run = 1.5-mile run. BMI = Body mass index. WC = Waist circumference. a p = .054. * p < .05. ** p 
< .01. 
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Table 4 

Extended Correlations from Table 2 for Health-Related Fitness Knowledge, Physical 
Activity Measures, Fitness Measures, and Covariates 

Variables Age PU CU LPI S&R Run BMI WC 

Age 1.00        

Push-ups -.009 1.00       

Curl-ups -.007  .419** 1.00      

LPI  .188**  .378**  .221** 1.00     

S & R -.150*  .081  .173* -.202** 1.00    

Run -.047 -.541** -.260** -.393** -.016 1.00   

BMI  .165* -.156* -.087  .357** -.082  .439** 1.00  

WC  .243** -.312** -.121  .329** -.164*  .439**  .894** 1.00 

Note. PU = Push-ups. CU = Curl-ups. LPI = Leg power index. .S & R = Sit and reach. Run = 1.5-mile run. 
BMI = Body mass index. WC = Waist circumference. HRFK = Health-related fitness knowledge. SRPA = 
Self-reported physical activity. MVPA = Moderate and vigorous physical activity. HSS = High school sport 
years. ESS = Exercise sport science classes. C Yr. = College year. SES = Socio-economic status. * p < .05. 
** p < .01. 

 
Examination of Group Differences  

Multivariate analysis of variance (MANOVA) was run using the dependent 

variables of HRFK, Fitness, FNBC, and SRPA with the independent variables of Gender, 

HSS, and the PF&W class taken during data collection, to further explain the data 

sample. 

Results from the MANOVA with the independent variable of gender with the 

three dependent variables (see Table 5) indicated a statistically significant multivariate 

effect, Pillai's Trace = .067, F(1, 189) = 3.35, p = .011, partial η2 = .07. Univariate results 

indicated a significant difference for SRPA, F(1, 189) = 12.21, p = .001, partial η2 = .06, 
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but not significant differences in HRFK, Fitness, or FNBC. Males reported significantly 

higher levels of PA, p = .001. 

Table 5 

Univariate Effects for Gender 

Dependent 
Variables  

 
F (1, 189) 

 
Gender / (N) 

 
Means 

 
SD 

HRFK     .294 Female (79) 

Male (112) 

66.70 

67.48 

9.07 

10.38 

Fitness     .000 Female (79) 

Male (112) 

.00 

.00 

3.97 

3.97 

FNBC     .000 Female (79) 

Male (112) 

.00 

.00 

3.17 

2.99 

SRPA 12.207* Female (79) 

Male (112) 

48.52 

63.30 

26.39 

30.38 

Note. Pillai's Trace = .067, F(1, 189) = 3.35, p = .011, η2 = .07. * p < .05. ** p < .01. 

The independent variable of HSS (see Table 6) was found to have a statistically 

significant multivariate effect, Pillai's Trace = .258, F(4, 186) = 3.21, p < .001, η2 = .07. 

Univariate results indicated a difference with Fitness, F(4, 186) = 7.18, p < .001, partial 

η2 = .13, and FNBC, F(4, 186) = 11.15, p < .001, partial η2 = .19, but no differences with 

HRFK or SRPA. Bonferroni post-hoc analysis indicated a significant difference in 

Fitness among HSS, zero years of HSS to three years (p = .002) and zero years to four 

years (p < .001), as well as differences in FNBC and HSS, from zero years to one (p = 

.018), three (p = .007), and four years (p < .001) of HSS. 
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Table 6 

Univariate Effects for High School Sport Years 

Dependent 
Variables 

 
F (4, 186) 

 
HSS / (N) 

 
Means 

 
SD 

HRFK       .154 0 (31) 

1 (16) 

2 (12) 

3 (16) 

4 (116) 

66.74 

68.37 

68.08 

66.00 

67.16 

9.72 

11.03 

6.90 

9.98 

10.07 

Fitness   7.178** 0 (31) 

1 (16) 

2 (12) 

3 (16) 

4 (116) 

-3.10 

-.41 

-.57 

1.21 

.78 

4.27 

3.23 

4.03 

2.81 

3.71 

FNBC 11.153** 0 (31) 

1 (16) 

2 (12) 

3 (16) 

4 (116) 

-2.87 

-.16 

-.62 

.08 

.84 

2.62 

2.51 

3.03 

2.29 

2.88 

SRPA    2.157 0 (31) 

1 (16) 

2 (12) 

3 (16) 

4 (116) 

45.26 

48.63 

61.67 

61.63 

60.48 

32.20 

27.58 

22.39 

26.61 

29.61 

Note. Pillai's Trace = .258, F(4, 186) = 3.21, p < .001, η2 = .07. * p < .05. ** p < .01. 
 

The results from the MANOVA investigating the relations amongst the PF&W 

class taken during data collection (basketball, jogging, volleyball, weight training, 

walking) and the dependent variables (see Table 7) found a significant multivariate 

effect, Pillai's Trace = .153, F(4, 186) = 1.85, p = .022, η2 = .04. Univariate results 

indicated a differences in SRPA, F(4, 186) = 5.60, p < .001, partial η2 = .11, but no 

differences with HRFK, Fitness, or FNBC. Bonferroni post-hoc analysis indicated 
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significant differences in SRPA when comparing basketball to jogging (p = .001), 

volleyball (p = .006), and walking (p = .046), as basketball SRPA was much higher. 

Weight training participants were also significantly higher than jogging (p = .044).   

Table 7 
 
Univariate Effects for Personal Fitness and Wellness Class Taken 

Dependent 
Variables 

 
F (4, 186) 

 
PF&W / (N) 

 
Means 

 
SD 

HRFK       .801 Jogging (36) 

Volleyball (23) 

Walking (87) 

Basketball (24) 

Weight Training (21) 

65.61 

66.61 

67.20 

67.04 

70.38 

9.65 

7.52 

10.07 

12.39 

8.16 

Fitness      .115 Jogging (36) 

Volleyball (23) 

Walking (87) 

Basketball (24) 

Weight Training (21) 

.20 

-.50 

.04 

-.04 

.08 

3.78 

4.90 

3.79 

3.77 

4.34 

FNBC      .223 
Jogging (36) 

Volleyball (23) 

Walking (87) 

Basketball (24) 

Weight Training (21) 

-.08 

-.15 

.07 

-.38 

.43 

2.98 

3.57 

3.03 

3.30 

2.64 

SRPA   5.602** Jogging (36) 

Volleyball (23) 

Walking (87) 

Basketball (24) 

Weight Training (21) 

45.67 

46.83 

56.97 

75.67 

68.10 

23.65 

30.57 

29.26 

29.69 

27.31 

Note. Pillai's Trace = .153, F(4, 186) = 1.85, p = .022, η2 = .04. * p < .05. ** p < .01. 
 

After evaluation of the MANOVA data analysis, there were no meaningful 

differences found between the independent variables and HRFK. The amount of HSS, the 
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particular PF&W class taken during data collection, or gender did not affect participants 

HRFK. 

Sequential Variable Regressions 

Sequential regressions (results in Table 8, 9, 10) were run using the predictor 

variables of HSS and HRFK on fitness variables. High school sport years was selected as 

a predictor variable because of the relation to the fitness variables. Health-related fitness 

knowledge was selected as a predictor variable in order to test the hypotheses of this 

study. The model of HSS and HRFK explained 12.8% of the variance for Fitness, 20.0% 

for FNBC, and was not significant with MVPA. The HSS and HRFK model was 

significant with SRPA but HRFK weakened the ∆ R2 by .03 (.032 to .029).  

High school sport years was used based on the findings from the descriptives that 

were run to determine what variables (HSS, age, SES, CYR, and ESS) correlated the 

most with PF and PA. High school sports correlated with Fitness, FNBC, SRPA, and 

many of the fitness variables as well as having far stronger correlations with the different 

variables and constructs. This study did not use the covariate of age in the sequential 

regression based on its lack of significance with FNBC, SRPA, MVPA, and many of the 

fitness measures.  

The results from these sequential regression analyses seem to suggest that HRFK 

contributed to the prediction of fitness variables, but did not contribute to self-reported 

physical activity.   
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Table 8 

Sequential Regression Analyses with the Model of High School Sport Years and Health-
Related Fitness Knowledge Predicting Fitness 

Variables Fitness 
(DV) 

 
1 

 
2 

 
B 

 
β 

sr2 
incremental 

1 HSS         .34** 1.00  .85       .338    .114**  
2 HRFK         .15* -.004 1.00 .06       .152     .023** 
     Intercept = -6.577 

Mean         .00 2.89 67.16 R2 .137**  
SD       3.96 1.57 9.84 ∆ R2 .128**  

    R .370**  
Note. * p < .05. ** p < .01. 
 
Table 9 

Sequential Regression Analyses with the Model of High School Sport Years and Health-
Related Fitness Knowledge Predicting FNBC 

Variables Fitness 
(DV) 

 
1 

 
2 

 
B 

 
β 

sr2 
incremental 

1 HSS         .41** 1.00  .81       .415 .171** 
2 HRFK         .19** -.004 1.00 .06       .191 .037** 
     Intercept = -6.326 

Mean         .00 2.89 67.16 R2 .208**  
SD       3.96 1.57 9.84 ∆ R2 .200**  

    R .456**  
Note. FNBC = Fitness variable with no body composition. * p < .05. ** p < .01. 
 
Table 10 

Sequential Regression Analyses with the Model of High School Sport Years and Health-
Related Fitness Knowledge Predicting SRPA 

Variables Fitness 
(DV) 

 
1 

 
2 

 
B 

 
β 

sr2 
incremental 

1 HSS         .19** 1.00      3.66          .194  .037* 
2 HRFK         .04 -.004 1.00   .11          .036             .002 
     Intercept = 39.323 

Mean         .00 2.89 67.16 R2 .039*  
SD       3.96 1.57 9.84 ∆ R2 .029*  

    R .197*  
Note. SRPA = Self-report physical activity. * p < .05. ** p < .01. 
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Chapter V  

Discussion 

This study was among the first to comprehensively investigate the relation 

between health-related fitness knowledge (HRFK) and physical fitness (PF). The findings 

from this study indicate that HRFK significantly predicts PF levels. Health-related fitness 

knowledge, however, appears to have little relation with current physical activity among 

this sample of college-age students.  Interestingly, participants in this study exhibited low 

levels of HRFK, and no differences were found based on gender, or the type of ESS 

class. High-school sports, on the other hand, was moderately correlated with multiple 

aspects of PF and PA and was the single best predictor of PF and PA.  

Overall, the results suggest that HRFK does contribute to fitness, but this 

contribution may be masked by participants’ recent involvement with organized athletic 

programs in high school.  These findings contribute to the exercise and sports science 

field and extends findings from studies investigating HRFK and its relations to PF and 

PA. The findings from this study also provide a more comprehensive examination of the 

contribution of HRFK to fitness, and indicates the need for further research in this area on 

multiple levels.  

Health-Related Fitness Knowledge, Physical Fitness, and Physical Activity 

Health-related fitness knowledge relations to physical fitness. The results from 

this study indicated that HRFK is significantly related to PF in this 18-25 year-old 

population. This finding is in agreement with the Liang et al. (1993) study that found 

students’ knowledge about health promotion and disease prevention and exercise to be 
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predictive of cardiorespiratory fitness levels. If students are able to increase their HRFK, 

results from this study along with others (Dilorenzo et al., 1998; Ferguson et al., 1989; 

Liang, et al., 1993; Thompson & Hannon, in press) suggest that they will have a greater 

opportunity to improve their fitness levels. However, the results of this study also showed 

that HRFK only explained a small portion of the variance (1.8% of all Fitness and 3.1% 

of FNBC). Though the explained variance was low, this study does point to the 

desirability of improving HRFK as a means to improving PF.  

Addressing other known behavioral correlates of PF in this specific age range, 

however, may have a stronger acute impact on PF. One plausible underlying factor that 

better predicts PF levels at this age and has fairly strong support is previous PA behaviors 

and its relation to PF (Trost et al., 2002).  The strongest predictor of PF found in this 

study was previous participation in high school sports, which specifically relates to 

previous PA behaviors. 

Health-related fitness knowledge relations to physical activity. When 

investigating PA, the findings of this study found no significant relation between HRFK 

and PA among participants, but some notable and promising differences were identified 

among the female participants.  Among these participants, HRFK did appear to be more 

closely related to levels of physical activity, though limitations with available data 

caution over interpretation of this finding.  

The general lack of a relation between HRFK and the fitness variables may be 

explained by two factors, both pointing to a possible developmental trajectory for the 

importance and influence of HRFK.  First, the number of participants who took part in 
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high-school sports was quite high.  The participants in this study had recently graduated 

from high school (12% freshmen, college year M = 2.6 (Junior), age M = 20.4) and the 

majority of them took part in HSS (84%). With the large number of participants in this 

study participating in HSS, their skill levels and their desire to continue in recreational 

sports activities (e.g. intramurals) could still be present. These developed skill sets and 

fitness levels obtained through participation in high-school sports provided a basis for 

individuals to continue to successfully engage in PA into their collegiate years (Stodden 

et al., 2009), which minimizes the potential role of HRFK might play in fitness decisions 

and status. 

Second, the affordances of the college environment may also minimize the 

relation between HRFK and fitness.  Being in a college environment allows students to 

continue to stay active in the sports that they had played in high school as well as 

allowing them to play other sports that they may not necessarily had time to participate in 

high school.  The availability of many different PA opportunities provided in the college 

environment allows for maintenance of PA without necessarily needing a foundational 

base of HRFK. Physical activity has been found to decrease during the college years and 

continues to decrease as individuals’ age (Caspersen, et al., 2000; Nader, et al., 2008; 

Sidney, 2007). However, the accessibility of many different programs and PA 

opportunities provided to college students can possibly diminish the differential impact of 

HRFK compared to adults beyond the college age span, who may not necessarily have 

the same directed PA opportunities but must engage in PA in light of decreased time 

available for PA (e.g. full time job, family).  
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Overall, then, available time for leisure PA, coupled with the promotion of PA in 

many different forms in the college environment, may diminish the predictive strength of 

HRFK among college-enrolled populations. Based on these two factors, the need for 

HRFK to help students develop PA fitness plans and lifestyles, and understand the health-

related benefits of PA may be limited in this type of environment.  

High School Sports and its Role on Physical Fitness and Physical Activity 

High school sports compared to the other variables (ESS, age, CYR, SES) in this 

study demonstrated the strongest correlations with both the PF and PA measures as well 

as having the most explained variance with both. With 60% of the participants in the 

study playing four years of HSS and only 16% playing no high school sports, a clear 

indicator of the importance of HSS to PF and PA was demonstrated. When entered into 

the model with HRFK, HSS explained nearly 17% of the variance in FNBC while HRFK 

still explained only 3% of the variance with FNBC. By developing the model with the 

predictor variables of HRFK and HSS, a stronger model fit explained 20% of the 

variance in PF and also 3 % in PA. 

The relation between HSS, PF and PA can be explained by research indicating 

prior experience in PA is a contributing factor in future PF and PA (Malina, 1996; 

Taylor, et al., 1998; Trost et al., 2002). Malina (1996) conducted a review to evaluate 

research conducted from 1940 to 1995 tracking PF and PA levels from childhood through 

adulthood. Malina found in his review that higher PF and PA levels during childhood 

lead to higher PF levels in adolescents and adults. The review also indicated that 

physically active adults had higher PF levels as children and adolescents then inactive 
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adults. Findings from this study parallel the patterns of other studies (Taylor, et al., 1998; 

Trost et al., 2002) that indicated previous exercise behaviors play a role in PF and PA 

levels in college students. A study conducted by the National Center for Education 

Statistics (NCES) (2005) indicated that high school students who participated in athletics 

were two to three times more likely to participate in fitness activities, group sports, and 

recreation activities then non-athletes as they aged into their twenties. Results of this 

current study indirectly confirmed the result of the previously mentioned studies and 

others. 

College Students’ Health-Related Fitness Knowledge 

The current findings of this study are consistent with many other studies 

indicating that HRFK is relatively low among college-aged students (Barnett & 

Merriman, 1994; Losch & Strand, 2004; Miller & Berry, 2000; Petersen et al., 2003) as 

well as other age levels including; elementary (Kulinna, 2004), middle school (Placek et 

al., 2001), and high school (Desmond et al., 1990; Stewart & Mitchell, 2003). 

The FitSmart test was used as the instrument to test HRFK in this study. This test 

was validated as a test that is formulated to understand individual’s fundamental HRFK 

and is based on the National Association for Sport and Physical Education standards (Zhu 

et al., 1999). Results found in the current study indicate that many college students do not 

possess adequate HRFK that may assist in the promotion of continued health-related 

fitness and PA behaviors. This is a concern, not only for college-aged individuals, but 

also alludes to the understanding of what high school students are being taught, or not 

taught, in their physical education and health classes. If students do not have the proper 
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knowledge, it may be more difficult for them to truly understand aspects of fitness and 

how they may apply this knowledge in future physical activities.  

The relation between HRFK and ESS classes (includes all classes taken at the 

college level in exercise science, physical education, and PF&W) taken by college 

students in this sample was analyzed to investigate the importance of ESS classes on 

HRFK. Interestingly, results indicated that there was no correlation between the number 

of ESS classes taken and HRFK, as well as no mean differences between the individual 

number of classes taken (range of 0 to 4) and HRFK. These findings indicate that 

students taking college-level courses that probably include at least some aspect of HRFK 

content and principles (44% of the sample) did not have higher HRFK then students not 

taking the classes. However, this does not take into consideration if HRFK was improved 

(i.e. knowledge learned) because of these classes.  The fact that ESS classes do not seem 

to be developing students’ HRFK may be a concern for the field. The very individuals 

that are being educated to teach and apply fitness knowledge to others in some area of 

exercise science (e.g. personal trainers, physical education teachers) may not have the 

knowledge or skills to adequately provide/teach HRFK. These results parallel those from 

previous research with pre-service physical education teachers who demonstrated a lack 

of adequate HRFK (Barnett & Merriman, 1994; Losch & Strand, 2004; Petersen et al., 

2003) and allied health students HRFK (Miller & Berry, 2000).  

As students generally became more educated over the course of their college 

education, their HRFK improved. This may be accounted for statistically by education 

and not by age as there was no correlation between age and HRFK. From these findings 
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one might deduce that increased education leads to increased HRFK, which in turn leads 

to higher fitness levels. This has been demonstrated in previous literature with education 

and fitness. Research has shown that education level has been positively associated with 

fitness levels (Barnes & Schoenborn, 2003; CDC, 2010; Groomers, et al., 2001; 

President’s Council on Physical Fitness and Sports, 2010; Shaw & Spokane, 2008). 

Alternatively, experience with physical fitness activities may, itself, be a source of 

HRFK, or it may be that past activity predicts future activity.  At the present time, the 

mechanisms by which HRFK influences fitness is not well understood, and the current 

study has no satisfactory explanation as to why advancing in education correlates with 

HRFK while advancing in ESS classes does not.  

Limitations 

There were four limitations to this study mostly related to the study sample with 

which the current research was conducted.  These limitations, however, point to 

opportunities for future research. First, the sample in this study was not representative of 

18-25 year old adults in the United States. The sample was limited to only college 

students, thus, findings from our college population cannot be generalized to the entire 

adult population.  

Second, using a sample of students derived only from PF&W classes was a 

limitation because of the number of students with previous sport and physical activity 

backgrounds, which a PF&W environment generally attracts. Out of 191 participants, 

60% played four years of HSS and 83% played some HSS, indicating that participants 

already had a demonstrated history and interest in PF and PA. As previously mentioned, 
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the relative similarity of HSS participation in the majority of participants could have 

impacted the current relations among HRFK, PF and PA results by decreasing the need 

for HRFK.  

Third, the sample of participants with which this study was conducted exhibited a 

restriction in the range of HRFK making analysis of variance techniques particularly 

ineffective. It is understood that the scores reflected in this study are congruent with 

previous scores but being limited to lower scores does not allow for a thorough 

investigation and delineation of the relation higher HRFK has with PF and PA.  

Finally, although the FitSmart test is a validated HRFK assessment, it does not 

address all of the national physical education standards indicated by the National 

Association for Sport and Physical Education (2004); including reasons to participate in 

PA, effects of PA on PF, fitness assessment, time management, and further enhancement 

of exercise prescription. Therefore, the missing elements on the FitSmart test could alter 

the measurement of HRFK and may suggest that as constructed, the current measure is 

not a valid indicator of PF or PA. 

Recommendations for Future Research 

Based on the results of this study, the following recommendations and 

implications can be brought to the attention of the field of exercise and sports science. 

First, more research must be conducted to examine the role of HRFK in representative 

adult population samples beyond the college years. Specifically, adult populations over 

the age of 30 would be recommended. Examining the role of HRFK on PF and PA in an 

adult population that is not in a college environment provides an opportunity to examine 
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a more normal adult lifestyle. The adult population at large is not as easily provided with 

opportunities to associate with organized sports and the free time and accessibility to 

many different physical activities as in the college atmosphere. Instead, an older adult 

population has a lifestyle where work, family, and other responsibilities require the 

majority of time and energy (Trost et al., 2002). At this developmental stage of life, 

HRFK could possibly play a more vital role because the opportunity for sports and the 

availability of leisure time for various physical activities is diminished. Acquiring HRFK 

could provide the individual autonomy required to be successful in improving PF and PA 

(Biddle & Nigg, 2000; Landry & Solomon, 2002). Admittedly, however, there is limited 

evidence to support this assertion. 

Second, further research should include multiple PA measures including a larger 

sample which objectively measures PA; as the sample size in which objective PA 

(MVPA) was measured in this study did not provide adequate power. Not having the 

power needed in MVPA could have possibly masked the strength of the relations among 

the variables.  

Finally, appropriate HRFK instruments need to be designed and validated to more 

comprehensively address and examine the knowledge required to develop individuals’ 

ability to be autonomous in staying physically active and physically fit. Research should 

investigate and delineate HRFK that convey a comprehensive understanding that will 

help promote a physically active lifestyle that increases PF levels. This process of 

developing the appropriate HRFK measure will be very tedious and difficult but very 
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important. As experts in the field of exercise science and pedagogy must determine what 

must be taught and evaluated to best provide the HRFK to improve PF and PA.  
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Appendix A 
 

FitSmart Test 
 

FitSmart Test Form 1 
 

1. The most accurate indicator of cardiorespiratory fitness is 

A. percent body fat. 

B. maximal oxygen uptake. 

C. resting heart rate. 

D. vital capacity. 

2. Which of the following principles about physical fitness is the most accurate? 

A. It is reversible and needs continuous exercise through moderate to vigorous 
activity. 

B. It is a permanent quality which carries over from youth into adulthood. 

C. It is maintained through heavy exercise. 

D. It is maintained through a person’s normal lifetime activities. 

3. What is the relationship between physical fitness and health? 

A. People who are highly fit are always healthier; people who have poor fitness 
are always unhealthier. 

B. People who are moderately fit typically enjoy good health. 

C. The relationship is more important for children than adults. 

D. There is no relationship between physical fitness and health. 

4. An individual’s heart rate immediately after exercise indicates 

A. the recovery rate of the heart. 

B. the strength of the heart. 

C. the intensity of the exercise. 

D. all of the above. 

5. Which of the following occurs to muscle fibers with regular weight training? 

A. Increase in number 

B. Increase in size 

C. Increase in length 

D. Increase in fat 
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6. Threshold of training refers to the effort needed to increase fitness. It applies to which 
of the following? 

A. Minimum effort required 

B. Maximum effort required 

C. Level of effort when fitness begins to decline 

D. Level of effort associated with decreasing intensity of exercise 

7. Which value of diastolic blood pressure is viewed by physicians as too high? 

A. 100 

B. 85 

C. 75 

D. 65 

8. After several months of endurance training, a person’s heart rate is expected to 

A. increase. 

B. decrease. 

C. remain unchanged. 

D. become irregular. 

9. Which of the following is characteristic of the blood of highly fit individuals? 

A. Greater blood volume and more red blood cells. 

B. Greater blood volume and fewer red blood cells. 

C. Less blood volume and more red blood cells. 

D. Less blood volume and fewer red blood cells. 

10. With regular moderate activity, such as walking half an our, one can maintain 

A. sufficient health fitness. 

B. sufficient performance but not health fitness. 

C. continual improvement in performance.  

D. neither performance nor health fitness.  

11. Which of the following exercises will most likely lead to an increase in muscle size? 

A. Weight lifting 

B. Walking 

C. Running 

D. Bowling 
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12. Identify this principle: Only those body systems stressed by exercise will benefit from 
exercise. 

A. Overload 

B. Intensity 

C. Specificity 

D. Frequency 

13. Which one of the following types of activities burns the most calories?  

A. Resistance exercises 

B. Stretching exercises  

C. Calisthenics 

D. Aerobic exercises  

14. Which two physiological systems are involved initially when a person encounters a 
stressor? 

A. Nervous and endocrine 

B. Muscular and circulatory 

C. Skeletal and circulatory 

D. Digestive and respiratory 

15. Which of the following reactions to stress is most likely to occur following a single 
bout of exercise? 

A. Less need for sleep 

B. A temporary distraction from the stressor 

C. Better adaptation to the stressor 

D. Reduction of chronic stressor 

16. To effectively increase muscular strength, use a resistance that can be lifted a 
maximum of  

A. 1 to 2 times 

B. 6 to 8 times  

C. 20 to 25 times 

D. 30 to 35 times 
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17. Which of the following is LEAST likely to be an aerobic activity? 

A. Jogging 

B. Rope skipping 

C. Weight lifting 

D. Swimming 

18. How can a quick index of the capacity of the cardiorespiratory system be obtained? 

A. Measuring the heart rate immediately after vigorous exercise 

B. Running a long distance and measuring the time 

C. Measuring the workload while riding a bicycle ergometer 

D. Measuring maximum respiratory capacity during vigorous exercise 

19. Shortness of breath after moderate physical activity most likely indicates limitations 
in 

A. body composition. 

B. muscular fitness.  

C. cardiorespiratory fitness.  

D. speed.  

20. Isometric exercise, in which muscles work against stationary object or body part, 
contribute mostly to 

A. strength. 

B. agility. 

C. flexibility. 

D. balance. 

21. Exercising your muscles repeatedly against a resistance requires 

A. strength. 

B. flexibility. 

C. coordination. 

D. muscular endurance. 
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22. The best definition of muscular strength is 

A. the ability to run the fastest, jump the highest, and throw the farthest. 

B. the maximal amount of force that a muscle or a group of muscles can exert in a 
single contraction. 

C. the ability to carry out heavy workloads over extended periods of times.  

D. the maximal power released within a unit of time.  

23. What is the ability to move a body part through all or part of the full range of motion? 

A. Endurance 

B. Strength 

C. Flexibility 

D. Agility 

24. Which of the following exercises may contribute to low-back problems? 

A. Half-knee bend 

B. Bent-knee curl-up 

C. Bent-knee leg-raises 

D. Straight-leg sit-ups 

25. Which of the following limits flexibility? 

A. Tendon length 

B. Body weight 

C. Muscle density 

D. Bone density 

26. People who exercise for six to eight weeks may actually gain weight because of an 
increase in  

A. appetite. 

B. muscle size. 

C. body fat. 

D. metabolism. 

27. Which of the following is NOT a way to measure body fat? 

A. Dynamometer 

B. Skinfold caliper 

C. Bioelectrical impedance 

D. Hydrostatic weighing 
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28. After participating in exercise for a long time, fat is used from 

A. all the fat cells in the body. 

B. recently stored fat cells. 

C. fat cells in the waist and hips. 

D. fat cells in the buttocks. 

29. Which health problem is associated with obesity (a high percent of body fat)? 

A. Diabetes 

B. Hypertension 

C. Lower exercise tolerance 

D. All of the above. 

30. What is the highest level of cholesterol recommended for young adults to avoid heart 
disease? 

A. 240 

B. 220 

C. 200 

D. 180 

31. How frequently should flexibility exercises be performed for maximum benefit? 

A. Daily 

B. Every other day 

C. Twice a week  

D. Weekly 

32. Exercise activities such as baseball, volleyball, badminton, walking, or tennis all 
differ in 

A. frequency. 

B. intensity. 

C. duration. 

D. mode. 
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33. Which activity best fits a 5 day a week, 30 minutes a day exercise schedule to 
maintain minimal good health? 

A. Golf 

B. Bowling 

C. Walking 

D. Archery 

34. The primary purpose of circuit training, a systematic approach to rotating the muscle 
groups in weight training, is to 

A. maintain variety in the exercise program. 

B. make the training enjoyable. 

C. provide an unique program of exercise. 

D. delay the onset of fatigue. 

35. The pulse on the wrist is found on the  

A. thumb side when the palm is turned down. 

B. thumb side when the palm is turned up. 

C. little finger side when the palm is turned down.  

D. little finger side when the palm is turned up. 

36. Which of the following is a varied program of conditioning exercises? 

A. Endurance training 

B. Circuit training 

C. Interval training 

D. Strength training 

37. Which of the following statements about exercise for the average woman is true? 

A. Physical activity causes iron deficiency.  

B. Exercise should be avoided during menstruation.  

C. Exercise causes cessation of the menstrual cycle. 

D. Women can safely participate in vigorous sports.  
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38. Jane has had difficulty sleeping since she started a regular exercise program. To take 
care of this problem, Jane should 

A. increase the intensity and duration of her exercise program. 

B. reduce the intensity and length of her exercise program.  

C. avoid eating for at least two hours before exercising.  

D. stop exercising immediately and quit her exercise program.  

39. Your physical activity index is best determined by  

A. frequency X activity. 

B. intensity X activity. 

C. intensity X frequency. 

D. intensity X duration X frequency.  

40. Which one of the following activities would be LEAST helpful to someone whishing 
to alter his or her body composition? 

A. 30 minutes of bowling 

B. 30 minutes of weight training 

C. 30 minutes of basketball 

D. 30 minutes of bicycling 

41. What two substances supply most of the body’s energy during vigorous physical 
activity? 

A. Vitamins and proteins 

B. Proteins and fats 

C. Carbohydrates and fats 

D. Fats and vitamins 

42. The American Heart Association recommends that dietary cholesterol be limited to 
not more than 300 mg per day because cholesterol 

A. is constipating.  

B. is fattening.  

C. isn’t essential to the body.  

D. may be a risk factor in heart disease. 
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43. The best way to stick to your daily food calorie goals is to 

A. change your daily schedule.  

B. stay out of the kitchen.  

C. plan your weekly menus in advance.  

D. don’t think a lot about food.  

44. Muscle stretching should be undertaken 

A. before exercise only.  

B. after exercise only.  

C. both before and after exercise.  

D. either before or after exercise, if muscle stiffness is felt.  

45. If nausea is experienced after exercise, one should  

A. extend the warm-up period and maintain the intensity of exercise.  

B. extend the warm-up period and reduce the intensity of exercise.  

C. reduce the intensity of exercise and increase the cool-down period.  

D. increase the intensity of exercise and increase the cool-down period.  

46. During exercise, the mineral iron is important for transport of  

A. oxygen.  

B. vitamins.  

C. fat.  

D. protein.  

47. Drinking water during exercise is considered 

A. desirable.  

B. undesirable.  

C. pointless.  

D. toxic.  

48. Headache and a sick feeling in the stomach during exercise usually indicate that one 
should 

A. avoid all kinds of exercises.  

B. try harder to overcome this feeling.  

C. lie down immediately and call for medical aid.  

D. decrease the intensity of the exercise.  
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49. Which of the following is the appropriate way to prevent muscle soreness?  

A. A proper warm-up  

B. Progressive increases in workload 

C. No bouncing or jerking movements 

D. All of the above.  

50. The best time to visit a health club you are thinking of joining is 

A. when a salesperson has the time to see you.  

B. at the hour at which you plan to use it.  

C. when it looks its best.  

D. after you have made the decision to join.  
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Appendix B 
 

Leisure Time Exercise Questionnaire 
 

Leisure Time Exercise Questionnaire 
 

We are interested in your typical physical activity history. Below is a 
simple questionnaire that asks you to consider how much you exercise 
in a typical 7-day period (a week). Therefore, how many times in a 
typical 7-day period do you do engage in the following kinds of exercise 
for at least 20 continuous or intermittent minutes?  

Strenuous exercise - Heart beats rapidly  

 

Examples are: running, jogging, hockey, football, soccer, squash, basketball, x-country 
skiing, judo, roller skating, vigorous swimming, continuous weight lifting with little rest 
that holds an increased heart rate, vigorous long distance bicycling, etc. 

 

_________ Times per week 

 
 
Moderate exercise - Not exhausting  
 
Examples are: walking, baseball, tennis, easy bicycling, volleyball, badminton, easy 
swimming, alpine skiing, popular and folk dancing, weight lifting with rest and low heart 
rate, etc.  
 
 
_________ Times per week 

 
 

Mild exercise - Minimal effort 
 

Examples are: yoga, archery, fishing from river bend, bowling, horseshoes, golf, snow-
mobiling, easy walking, etc. 

 
 
_________ Times per week 
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Appendix C 
 

Demographic and Background Information 
 

Demographic & Background Information 
 
1. Gender  A. Male B. Female 
 
2. Race/Ethnicity A. Asian B. Black C. Hispanic D. White   E. Other 
 
3. Class  A. Freshmen B. Sophomore C. Junior D. Senior  E. Senior +                        
 
4. Age:                   years 
 
5. How many previous college Personal Fitness and Wellness (PF&W), Physical 
Education, and Exercise and Sport Science (ESS) classes have you taken prior to this 
semester? (Does not include Spring 2011 semester) 
 
  A. 0  B. 1  C. 2  D. 3  E. 4 or more 
 
6. How many years did you play competitive high school sports/club sports? 
 
  A. 0  B. 1  C. 2  D. 3  E. 4  
 
7. How would you characterize your family's economic status while you were in high 
school? 
 
  A. Upper Income B. Middle Income C. Lower Income 
 
8. Where is your fitness knowledge level at presently? 

 
Very Low       Very High 
1 2 3 4 5 6 7 8 9 10 

 
9. Where is your overall fitness/health level at presently? 
 

Very Low       Very High 
1 2 3 4 5 6 7 8 9 10 

 
10. If you had more fitness knowledge your work-out frequency would increase. 
 
 A. Strongly Agee   B. Agree C. Not Sure D. Disagree E. Strongly Disagree 
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Appendix D 
 

Oral Recruitment Script 
 

 
 

Exercise Sciences Center  Sport Studies Center 
Box 43011   Box 43011 
Lubbock, TX  79409-3011  Lubbock, TX  79409-3011 
(806) 742-3371   (806) 742-3361 
Fax:  (806) 742-1688   Fax:  (806) 742-0877 

 
ORAL PRESENTATION RECRUITMENT SCRIPT 

 
Good morning. My name is (investigators name) and I am here to speak with you about 
participating in a research study being conducted in the department of health, exercise, and sport 
sciences. The purpose of the research being conducted is to understand the relationship among 
health-related fitness knowledge, physical fitness, and physical activity. There are four parts to 
the current study that we will be asking you to participate in. The following four measures 
include: 
 

• Health-related fitness knowledge test: The first part of this study will involve you taking 
a health-related fitness knowledge test. This test will inquire about your knowledge of 
fitness. We ask that you answer all questions to the best of your ability.  

 
• Physical Activity Self-Report Questionnaire: The second part of this study you will be 

asked to fill out a questionnaire investigating how often you participate in strenuous, 
moderate, or mild exercise.  

 
• Physical Fitness Testing: The third part of this study involves six physical fitness tests 

including: push-ups, curl-ups, 1.5-mile run, vertical jump, waist circumference, height 
and weight. These tests will be included as your mandatory class requirement. 

 
• ActiTrainer Accelerometers: The fourth part of this study will involve wearing an 

accelerometer for seven days. The device will be worn at all times except when sleeping 
or emersion in water. Participants can do the rest of the study without consenting to wear 
the accelerometer.  

 
This study is completely voluntary and will not affect your class grade. You may refuse to 
participate and at any time you may stop participating in the study with no consequences. Risks 
of this study are limited to loss of confidentiality and possible injury from every day physical 
movement in fitness testing.  
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If you are willing to participate in this study we are asking that you consent to allowing the use of 
all data collected from the HRFK test, PA self-report questionnaire, and fitness testing. The 
testing will be done during regular class time as mandated for the requirements of the class. The 
accelerometers will be given to you the next class period and will need to be worn until the 
following week. You can still participate in the study without consenting to wear the 
accelerometer.  
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Appendix E 
 

Consent Form 
 

 

 
 

Exercise Sciences Center  Sport Studies Center 
Box 43011   Box 43011 
Lubbock, TX  79409-3011  Lubbock, TX  79409-3011 
(806) 742-3371   (806) 742-3361 
Fax:  (806) 742-1688   Fax:  (806) 742-0877 

 

Consent Form 
 
The research project you are being asked to participate in is entitled: “Relationship among 
Health-related Fitness Knowledge, Physical Fitness, and Physical Activity” 
 

Purpose 
 
Understanding the relationship among health-related fitness knowledge, physical activity, and 
physical fitness. 
 
Procedures 

 

• Health-related fitness knowledge test: The first part of this study will involve you taking 
a health-related fitness knowledge test. This test will inquire about your knowledge of 
fitness. We ask that you answer all questions to the best of your ability.  

 

• Physical Activity Self-Report Questionnaire: The second part of this study you will be 
asked to fill out a questionnaire investigating how often you participate in strenuous, 
moderate, or mild exercise.  

 

• Physical Fitness Testing: The third part of this study involves six physical fitness tests 
including: push-ups, curl-ups, 1.5-mile run, vertical jump, sit and reach, waist 
circumference, height and weight. These tests will be included as your mandatory class 
requirement. 

 

• ActiTrainers Accelerometers: The fourth part of this study will involve wearing an 
accelerometer for seven days. The device will be worn at all times except when sleeping 
or emersion in water. Participants can do the rest of the study without consenting to wear 
the accelerometer.  

 

• Consent for the study: If you are willing to participate in this study we are asking that you 
consent to allowing the use of all data collected from the HRFK test, questionnaires, and 
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fitness testing. The testing will be done during regular class time as mandated for the 
requirements of the class. The accelerometers will be given to you the next class period 
and will need to be worn until the following week. You can still participate in the study 
without consenting to wear the accelerometer.  

 
Risks / Confidentiality 
 
Risks are limited to loss of confidentiality and possible injury from every day physical movement 
in fitness testing. To limit the risk of loss of confidentiality participants names will be assigned an 
identification number after testing is completed and analysis is began. To limit risk of injury all 
participants will have signed a health safety questionnaire mandated by the PF&W class to check 
for the ability to physically participate. Participants will also be instructed on proper form and 
technique of fitness testing protocol.   
 

Benefits 
 

1. If you are interested in knowing your health-related fitness knowledge you will be able to 
request your test scores by contacting the investigator. 

2. This studies finding could eventually provide better educational opportunities to 
enhancing health-related fitness knowledge which in turn could possibly lead to increased 
physical activity. 

 

Rights and Information about Consent 
 
Voluntary participation: You may refuse to participate in this study without affecting your grade 
in this course. 
 
Withdrawal: If you choose to participate in the study, you may discontinue participation at any 
time without affecting your grade in this course. 
 
Contact Information: 
 

• For questions about the study or the procedures, contact Dr. Kent Griffin Professor in the 
Department of Health, Exercise, and Sport Sciences at Texas Tech University, 806-742-
1685, Ext. 224; email kent.griffin@ttu.edu or Rick Ferkel Doctoral Student of the 
Department of Health, Exercise, and Sport Sciences at Texas Tech University, 419-957-
8436; email is rick.ferkel@ttu.edu. 

 
• For information related to injuries or insurance, contact Dr. Kathleen Harris, Senior 

Associate Vice President for Research, (806) 742-3884, Room 203 Holden Hall, Texas 
Tech University, Lubbock, Texas 79409. 

 
• For information about your rights as a subject, contact the Texas Tech University 

Institutional Review Board for the Protection of Human Subjects, Office of Research 
Services, Texas Tech University, Lubbock, Texas 79409. Or you can call (806) 742-
3884. 

 
Mr. Ferkel has explained the purpose of the study and described the procedures to you. He has 
also informed you about how much time you will put into this study along with explaining there 

mailto:kent.griffin@ttu.edu
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is no class credit involved for participating. He has explained the risks and confidentially 
involved in the study. 
 
Mr. Ferkel described your rights as a subject and told you who to contact with questions you may 
have. He explained that your participation is totally voluntary and how your participation might 
be ended by you at anytime.  
 
 
 
 
Signature of Subject (Consent for Questionnaires, Test, and Fitness Testing) Date 
 
 
 
Signature of Subject (Consent to wear Accelerometer)    Date 
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