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Abstract 

 

Pre-service Physical Education Teacher Attitudes toward School-based 

Health-related Fitness Testing and the Professional Preparation for 

Using Fitness Tests through Physical Education Teacher Education 

Programs 

 

Xiaolu Liu, Ph.D. 

The University of Texas at Austin, 2020 

 

Supervisor: Xiaofen Keating 

 

The primary purpose of this project was to explore pre-service physical education 

teacher (PPET) attitudes toward health-related fitness testing (HRFT). The secondary 

purpose was to examine HRFT preparation in physical education teacher education (PETE) 

programs from faculty members’ perspectives. Three studies were implemented using a 

parallel mixed-method approach. 

The first study used a survey research method to investigate American PPETs’ 

attitudes toward HRFT and the differences in demographic variables. The results from a 

total of 501 participants indicated slightly positive overall attitudes toward HRFT among 

American PPETs. Moreover, PPETs’ previous experience with fitness tests had significant 

effects on all aspects of attitudes. Senior PPETs had significantly higher scores in overall 

attitudes and belief in the importance of fitness tests than those for sophomore PPETs. 

Caucasians had a significantly lower score in the enjoyment of fitness tests than Native 

Americans. No gender difference was found.  



 vii 

The second study conducted inter-country comparisons regarding PPET attitudes 

toward HRFT. The findings from a total of 1267 participants (N Chinese = 766; N American = 

501) indicated that Chinese PPETs had more positive overall attitudes than American 

PPETs. Specifically, Chinese PPETs had higher scores in the cognitive component of 

attitude but lower scores in the affective component than their American PPETs 

counterparts. PPETs’ characteristics such as gender, year in university, and previous 

experience with fitness tests all had significant main effects on attitudes toward HRFT 

between Chinese and American PPETs. 

The third study explored PPET preparation for HRFT in PETE programs in the 

state of Texas, where Fitness testing is mandated by the state law. The perspectives from 

seven PETE faculty members through in-depth interviews, online surveys, and document 

analysis emerged in four themes: (a) Required courses are the primary means for preparing 

PPETs to use HRFT, but barriers (e.g., a lack of time devoted to HRFT content) existed; 

(b) PETE faculty members modeled the use of HRFT. However, cooperating teachers can 

negatively influence faculty’s role in HRFT preparation; (c) PPETs explored the use of 

HRFT in PETE programs through peer teaching and testing activities; and (d) field-based 

experiences in local schools for HRFT preparation were lacking. The findings of the study 

provide PETE programs with insights on how to better prepare PPETs for HRFT in the 

future.  
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Chapter 1: Introduction 

BACKGROUND 

Worldwide, over the past three decades, the increasing prevalence of obesity among adults 

and youth has been dramatic (Abarca-Gómez et al., 2017; Ng et al., 2014; Ogden et al., 2012; 

Spinelli et al., 2019). Specifically, in the US, the Centers for Disease Control and Prevention 

(CDC) (2018) reported that there was no state with an obesity rate of less than 20%, and some 

states even had a prevalence of 35% or more. Many studies have addressed the health problems 

related to obesity, such as Type II diabetes, hypertension, and coronary heart disease (Abdullah et 

al., 2011; Lobstein et al., 2004; Ogden et al., 2012; Park et al., 2012; Umer et al., 2017; World 

Health Organization [WHO], 2017), all of which could lead to declines in life expectancy (Lung 

et al., 2019; Olshansky et al., 2005). Childhood obesity, in addition, is associated with some 

psychological consequences such as depression (Quek et al., 2017; Rankin et al., 2016) and lower 

academic achievement (Caird et al., 2014; García-Hermoso & Marina, 2017).  

Among the variety of ways of combating the alarming obesity problem, experts have 

pointed out that an adequate amount of physical activity (PA) (i.e., at least 60 minutes of mostly 

moderate-to-vigorous PA) has been shown to be a low-cost way of treating childhood obesity (US 

Department of Health and Human Services, 2008). School physical education (PE), due to its 

important role in contributing to youth PA levels by providing a context for regular and structured 

PA participation, has been widely cited to address the obesity epidemic (Fairclough & Stratton, 

2005). School PE programs aim to develop physically literate individuals by giving them the 

knowledge and skills needed to lead healthy and physically active lifestyles (SHAPE America, 

2013). According to the national PE standards, health-related fitness has been given an important 

place in school PE programs (SHAPE America, 2013). The creation of the Presidential Youth 

Fitness Program (PYFP) was a major step forward for the promotion of health-related fitness 

testing (HRFT) (Mercier et al., 2016). There are three main areas in the PYFP (2014): (a) 

assessment, (b) professional development, and (c) motivational recognition, which provide a 
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model for fitness education (Corbin et al., 2014; Pate et al., 2013). As the most common form of 

assessment regarding health-related fitness, HRFT has become an essential component of school 

PE programs (Corbin et al., 2014; Keating et al., 2018; Hopple & Graham, 1995; Keating, 2003; 

Liu et al., 2017; Pate, 1989; Pate et al., 2013). Even more importantly, HRFT has been recognized 

as a way to aid students in achieving the goal of lifetime PA, when used appropriately (Silverman 

et al., 2008).  

The use of HRFT has lasted for over six decades in American schools (Keating, 2003; 

Morrow & Ede, 2009; Morrow et al., 2009; Pate et al., 2013; Plowman et al., 2006; Welk et al., 

2010). Besides the US, many countries such as China, Australia, Germany, Russia, the UK, and 

Spain have developed fitness testing batteries with periodic revisions in order to meet the goals of 

PE as well as ensure the effectiveness of fitness testing (Cale et al., 2014; Castro-Piñero et al., 

2010; Keating et al., 2018; Liu et al., 2017). China has its youth fitness test battery since 1954 

(Keating et al., 2018; Keating et al., 2003; Liu et al., 2017). For the history and evolution of youth 

fitness testing in China, refer to the study conducted by Keating, Stephenson, Liu, and Colburn 

(2019).  

Whilst the wide use of HRFT is encouraging, concerns have been expressed regarding 

ongoing issues such as the validity and reliability of testing methods and results in their 

implementation (Keating et al., 2018; Keating, 2003; Keating et al., 2019; Liu et al., 2017; 

Silverman et al., 2008; Zhu et al., 2018).  Some researchers even question the role that HRFT 

plays in PA and healthy lifestyle promotion, suggesting its removal from PE programs (Cale & 

Harris, 2009; Cale et al., 2007). However, there is still a driving force advocating the regular use 

of HRFT in PE programs (Corbin et al., 2020; Keating et al., 2020). Strategies for holding students 

accountable in assessing their own fitness (Corbin et al., 1995; Ernst et al., 2006; Keating, 2003; 

Keating & Silverman, 2004a; Silverman et al., 2008) have become much more feasible recently 

with new technologies like mobile apps (Keating et al., 2019). Moreover, given the yearly mandate 

of large-scale testing efforts in leading states and cities in the US such as California, Texas, and 
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New York City, it is very likely that HRFT will continue to be used in schools (Keating et al., 

2018; Mercier & Silverman, 2014; Silverman et al., 2008). 

 Although intending to deal with the nation’s problem of “a big waist”, physical fitness 

testing has been implemented and conducted improperly, resulting in, as emphasized by Morrow 

and Ede (2009) a decade ago, “a big waste”. Therefore, one of the essential concerns for effectively 

conducting large-scale physical fitness testing is the idea of training. This has been critically 

addressed by Morrow and Ede (2009) in two aspects: (a) training students to be aware of the 

purpose and procedures for completing fitness testing as well as to be capable in self-assessing 

their own fitness; and (b) training and preparing teachers to be qualified in teaching and 

administrating fitness testing. The major goals of fitness testing are to educate students about 

health-related fitness and to give them the skills for assessing their own fitness levels. Students’ 

competence in conducting fitness testing in turn could help achieve its goals (Corbin, 2010). 

Training teachers well in fitness testing is therefore the prerequisite for the appropriate use of 

fitness tests in K-12 students (Keating & Silverman, 2009).  

NEED FOR THE STUDY 

It is very important to note the role that teachers play in maximizing the effectiveness of 

fitness testing in PE programs (Keating, 2003). In order to help students fully understand the 

purpose, goals, and methods of the testing, PE teachers should allow sufficient opportunity for 

students to practice the test with effective instruction and clear explanation (Ernst et al., 2006; 

Keating & Silverman, 2004a; Mercier & Silverman, 2014; Silverman et al., 2008; Wiersma & 

Sherman, 2008). Therefore, training for PE teachers is critical. Otherwise, students may be driven 

away from fitness testing and fitness-related PAs if, due to ineffective teaching, they are unclear 

about the content and methods (Keating & Silverman, 2004a).  

Recognizing that teacher preparation in the knowledge and skills of fitness testing is critical 

(Keating & Silverman, 2004a; Martin et al., 2010; Morrow & Ede, 2009), professional associations  

such as the Physical Education Teacher Education (PETE) have been commonly conducting 
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teacher training (Morrow & Ede, 2009; Baghurst & Mwavita, 2014). “Preparing preservice 

physical education teachers (PPETs) to use fitness tests appropriately should be an effective 

approach to improve the implementation of fitness tests, because it is likely that PPETs will be 

responsible for using fitness tests” (Keating et al., 2001, p. 221).  

It has been well documented that student attitudes and behaviors toward fitness testing is 

affected by teacher attitudes towards it, which could ultimately affect the goal of developing a 

healthy and physically active lifestyle among students (Mercier & Silverman, 2014; Subramaniam 

& Silverman, 2007). High school students were reported with only slightly positive attitudes 

toward fitness testing, and a large number of students have both positive and negative attitudes 

(Mercier & Silverman, 2014). Teachers’ attitudes have been identified as a critical component of 

proper fitness testing administration (Ferguson et al., 2007). PPETs will be responsible for 

implementing fitness tests (Keating et al., 2002), and it is important to understand their attitudes 

toward HRFT. However, researchers reported that PPETs have only moderately positive attitudes 

towards it (Keating et al., 2002). Overall, this area of research is still scarce. 

SIGNIFICANCE OF THE STUDY 

The need for us to understand current PPET preparation for fitness testing as well as PPET 

attitudes toward it is well-documented. The potential contribution of this study to PPET attitudes 

toward HRFT and PPET preparation for HRFT through PETE program literature is twofold. First, 

investigating current PPET attitudes toward HRFT can provide important information regarding 

student learning for PETE programs, so that they may be revised with certain intervention 

programs added to improve PPET attitudes toward HRFT. Chinese PPET attitudes will also be 

investigated so that comparisons can be made between the two countries, given that HRFT in 

China has a similar history of development and evolution. Second, exploring PPET preparation 

for HRFT in PETE programs through faculty members’ perspectives can also provide important 

data for improving the quality of PETE programs. Given that PPETs are still in the university, it 

is an optimal time for PETE programs to address PPETs’ needs for HRFT preparation. Identifying 
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barriers and necessary preparation for PPET learning of HRFT in PETE programs provides 

urgently needed information for policy makers, program developers, and PETE educators to design 

and integrate specific curriculum content, field experiences, and professional development to 

improve such training.  

OVERVIEW OF THE RESEARCH DESIGN 

The present study used a parallel mixed-method approach aiming to measure PPET 

attitudes toward HRFT and examining the professional preparation of PPETs for HRFT through 

PETE programs (see Figure 1). In essence, by applying the instrument validated by Keating and 

colleagues (2001), study I examined PPET attitudes toward HRFT in the US. Study II was an inter-

country study comparing PPET attitudes toward HRFT between the US and China. Given that 

PPET attitudes toward HRFT can be affected by the training received from PETE programs 

(Baghurst & Mwavita, 2014), Study III was designed to explore PPET preparation for HRFT in 

PETE programs through a qualitative approach. Specifically, interviews were used as the main 

method of data inquiry in the study.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1:  Overview of the Parallel Mixed-method Design.  

Study I: American PPET 
Attitudes toward HRFT  

 

Study III: PPETs 
Preparation for HRFT in 
PETE Programs through 
the Views of PETE 
Faculty Members 

PPET Attitudes and Professional 
Preparation for HRFT 

 

Study II: Comparisons of 
PPETs’ Attitudes toward 
HRFT between China and the 
US 
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RESEARCH QUESTIONS  

The purposes of this study were to investigate PPET attitudes toward HRFT using a pre-

validated survey and to explore their professional preparations for HRFT in PETE programs. The 

first study examined American PPET attitudes toward HRFT. Four research questions were 

explored:  

1. What are the psychometric properties of the PPET attitudes toward HRFT scale? 

2. What are American PPETs’ overall attitudes toward HRFT? 

3. What are the effects of gender, ethnicity, year in university, and previous experience with 

fitness tests on American PPETs’ overall attitudes toward HRFT? 

4. What are the effects of gender, ethnicity, year in university, and previous experience with 

fitness tests on American PPETs’ three attitude subdomains toward HRFT? 

Comparisons were conducted regarding PPET attitudes toward HRFT between the US 

and China as the second study. Specifically, this study explored the differences in PPET attitudes 

by teacher characteristics between the two countries. The research questions were: 

1. What are the differences in overall attitudes toward HRFT between American and 

Chinese PPETs? 

2. What are the differences of PPETs’ three attitude subdomains toward HRFT between the 

US and China? 

3. What are the effects of gender, previous experience with fitness tests, and year in 

university on PPETs’ overall attitudes toward HRFT between the two countries? 

4. What are the effects of gender, previous experience with fitness tests, and year in 

university on PPETs’ three attitude subdomains toward HRFT between the two 

countries? 

The third study explored how PETE programs prepare PPETs for using HRFT by using a 

qualitative research method through the views of PETE faculty members. The overarching 

research questions was: How do PETE faculty members perceive the role of PETE programs in 

preparing their pre-service teachers for HRFT in K-12 schools?   
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Chapter 2: Review of Literature 

SCHOOL-BASED FITNESS TESTING IN THE US 

The History of Youth Fitness Testing 

Youth physical fitness testing has been commonly used in school-based PE programs for 

more than a century (Corbin & Pangrazi, 1992; Keating, 2003; Keating & Silverman, 2004a; Pate, 

1989). A plethora of literature presents that in the US, nationwide regular youth fitness tests have 

existed for more than 60 years (Corbin et al., 1995; Freedson et al., 2000; Hopple & Graham, 1995; 

Keating, 2003). A variety of fitness tests have been used by PE teachers, who determine what, 

how, and where they should be implemented (Keating & Silverman, 2004a; Keating et al., 2002; 

Mercier et al., 2016). This review only focuses on the nationally available fitness testing programs 

which have been well-documented. However, the PPET attitudes discovered and explored in this 

study should represent attitudes towards the whole concept of using fitness testing in their teaching 

practices.  

It is very evident that the nationally available fitness testing programs have been 

periodically revised and updated in regards to their titles, testing components, testing items, cut-

off values, and award systems (Corbin & Pangrazi, 1992; Keating et al., 2018; Martin et al., 2010; 

Morrow et al., 2009). Table 1 presents all national available youth fitness testing programs in the 

US. Though these tests have been independently distributed, there are a lot of similarities between 

the components and items of each. See Morrow et al. (2009) for testing components and items of 

each fitness testing program in the US.  
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Years Fitness Testing 
Programs 

Sponsors Sponsor Name Changes 

1957 Youth Fitness 
Test (YFT) 

American Alliance for 
Health, Physical Education 
and Recreation (AAHPER) 

Later American Alliance for Health, 
Physical Education, Recreation and 

Dance (AAHPERD); 
now Society of Health and Physical 

Educators (SHAPE America]) 
1980 Health-Related 

Physical Fitness 
Test (HRPFT) 

AAHPERD  

1987 President’s 
Challenge 

President’s Council on 
Youth Fitness (PCYF) 

later President’s Council on 
Physical Fitness and Sports 

(PCPFS); 
now the President’s Council on 

Sports, Fitness & Nutrition 
(PCSFNPFS) 

1988 Physical Best AAHPERD  
1988 FITNESSGRAM Cooper Institute for 

Aerobics Research (CIAR) 
 

Table 1:  Most Widely Used Fitness Testing Programs in the US. 

YFT 

Although youth fitness testing has been used in American schools since the late 1880s, it 

was not until Kraus and Hirschland (1953, 1954)’s findings regarding American youth muscular 

fitness and health that such testing became more widespread across the nation (Keating, 2003; 

Morrow et al., 2009). Kraus and Hirschland reported (1954) that American youth performance in 

the Kraus-Weber test (nearly 60% failed at least one item) was much poorer than that of European 

youth (less than 10% failed as many as one item). This raised widespread concern and caught 

President Eisenhower’s attention (Corbin & Pangrazi, 1992; Morrow et al., 2009). As a result, the 

President ordered the creation of the PCYF in 1956 in order to promote nationwide youth fitness 

(Morrow et al., 2009).  

 However, some researchers doubted the validity of the Kraus-Weber test due to its 

limitation in measuring all critical components of youth fitness (Corbin & Pangrazi, 1992;  

Keating, 2003; Morrow et al., 2009). In response, AAHPER established the first nationwide fitness 



 9 

test program, YFT, in 1957 (AAHPER, 1958; Pate, 1989). The development of YFT led to the 

start of the standardization of fitness testing in schools, focusing on performance-related 

measurement with testing items such as shuttle run, standing broad jump, and softball throw for 

distance (Corbin & Pangrazi, 1992; Freedson et al., 2000; Keating, 2003; Morrow & Ede, 2009; 

Pate, 1989; Wiersma & Sherman, 2008). In addition, the YFT included performance awards: “Gold 

Seal” award (80th centile on all items), “Achievement” award (50th centile on all items), 

“Certificate of recognition” for participation, and “Progress” award for students who needed 

improvement (Morrow et al., 2009). In 1966, PCYF jointly sponsored YFT with the Presidential 

Fitness Award in order to reward those youth with excellent performance in YFT. The Presidential 

Fitness Award, approved by President Lyndon B. Johnson, aimed to award those students who 

achieved he 85th percentile on all of the YFT items (Morrow et al., 2009; Pate et al., 2013; Zhu et 

al., 2011). This effort yielded educational data on the status of youth fitness across the nation, and 

motivated students to achieve high levels of physical fitness (Corbin & Pangrazi, 1992; Freedson 

et al., 2000; Keating, 2003). However, the award recipients were athletically talented and 

motivated youth and only a very small number of students could achieve the award (Pate et al., 

2013). Thus, such an award method was also criticized because of the motivation issue (Corbin et 

al., 1990; Corbin et al., 1988; Zhu et al., 2011). 

 The YFT was updated in 1965 and 1976 reflecting new PE objectives (e.g., flexed-arm 

hang for girls replaced modified pull-ups in 1965; one minute sit-ups were added in 1976), but the 

tests remained predominately sports-oriented (e.g., throwing, running) (Morrow et al., 2009). 

However, the program was criticized by many scholars for its lack of valid measurement protocol 

and the limited consideration for health-related concepts. This lead to further revisions to the YFT 

with greater health consciousness at the initiation of AAHPERD in 1975 (Keating, 2003). YFT 

mainly used norm-referenced standards to evaluate student performance in fitness tests. Each 

student’s performance was compared with others under the norm-referenced evaluation framework, 

which was considered appropriate for YFT since the emphasis was on high-level achievement 

(Zhu et al., 2011).  
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HRPFT 

In 1980, the HRPFT was distributed by AAHPERD in response to the growing concern for 

health-related components in fitness testing (Morrow & Ede, 2009). The HRPFT focused on 

physiological functions and included testing components of cardiorespiratory fitness, 

musculoskeletal fitness, and body composition (Safrit, 1990; Safrit & Wood, 1986, 1987). Instead 

of using norm-referenced standards for assessing student fitness testing by YFT, HRPFT used 

criterion-referenced standards. However, the HRPFT was not well adopted by many teachers and 

administrators (Keating & Silverman, 2009; Morrow et al., 2009). 

President’s Challenge 

In 1985, after having endorsed the YFT by offering the Presidential Fitness Award for 

about 20 years, PCPFS decided to develop its own fitness test battery instead of sponsoring one 

together with AAHPERD (Morrow & Ede, 2009). Two years later, the President’s Challenge 

fitness test was introduced by PCPFS with the Presidential Fitness Award (Franks et al., 1988). 

Because of the norm-referenced award system (i.e., awarded to students above the 85th percentile) 

used in this test (Morrow et al., 2009), students were motivated to achieve and maintain high levels 

of physical fitness and to participate in more PA (Keating, 2003).  

Physical Best and Fitnessgram 

Physical Best was created by AAHPERD in 1988 as a health-related fitness education 

program replacing YFT and HRPFT (AAHPERD, 1988; Corbin & Pangrazi, 1992; Franks et al., 

1988). In the same year, the Cooper Institute for Aerobics Research (CIAR) began to sponsor 

Fitnessgram. Notably, CIAR is not a state-sponsored educational agent 

(http://www.cooperinstitute.org/). Instead, it is an independent organizational institute jointly 

sponsoring Fitnessgram with AAHPERD since 1993 (Keating, 2003). This partnership led to the 

Fitnessgram becoming the health-related fitness test battery, and the Physical Best becoming the 

education program (Keating, 2003; Plowman et al., 2006). The concept for Fitnessgram was 

developed from the physical fitness report card which school administrators and parents showed 
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interest in, and which was recognized by Charles Sterling in 1977 (Plowman et al., 2006). With 

the dawn of the computer age, software reporting aids, such as Fitnessgram, were developed to 

help teachers assess their students’ health-related fitness. These aimed to track student health-

related fitness and PA and provide personalized reports based on criterion-referenced standards, 

with the use of Healthy Fitness Zones for school administrators, parents, and children (Plowman 

et al., 2006). The benefits of integrating new technology into the fitness assessment became evident 

in the reduced time for test implementation and test result reporting. 

As the first youth fitness test battery applying criterion-referenced standards, Fitnessgram 

measures five health-related components, including aerobic capacity, body composition, muscular 

strength, endurance, and flexibility (Plowman et al., 2006). Fitnessgram, aiming to be a 

comprehensive, educational, and promotional tool for fitness and activity assessment for children 

(Meredith & Welk, 2007), has in fact become the official fitness testing program of the PYFP 

(Corbin et al., 2014; PYFP, 2014), and is now compulsory in a few states (Dauenhauer et al., 2019; 

Keating et al., 2010).   

Testing Components Shift 

The development of different fitness testing programs from YFT to Fitnessgram reflects 

the improved understanding of what characterizes physical fitness (Corbin & Pangrazi, 1992; 

Keating, 2003; Martin et al., 2010; Morrow et al., 2009). For instance, in the 1976 updated version 

of YFT, shuttle run and standing long jump were included as the tests of “proficiency of running 

and jumping” in order to “measure different components of fitness” (AAHPERD, 1976, p. 10), 

whereas health-related fitness measures were not implemented as central testing components 

(Corbin & Pangrazi, 1992; Morrow et al., 2009). YFT was eventually criticized because of its 

emphasis on individual athletic success, as reinforced by the president award system (i.e., only 

athletically gifted students achieved the 85th percentile in all six tests) (Jackson, 2006). 

Fitnessgram has been slightly updated over the years but still focuses on health-related components 

as stated above (Meredith & Welk, 2007; Morrow & Ede, 2009). It is important to note that the 
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shift of the fitness testing items from skill-related to health-related reflected the increasing concern 

about health problems related to the physically inactive lifestyles of many students, with the hope 

that health-related fitness testing would promote higher daily levels of physical activity (Corbin & 

Pangrazi, 1992; Keating, 2003; Morrow & Ede, 2009; Pate, 1989; Pate et al., 2013). Following 

this turn toward health-related fitness tests, more recently concerns regarding the testing 

components have been discussed (Keating et al., 2018; Keating, 2003; Liu et al., 2017). For 

example, Keating (2003) argued that both a cognitive component (e.g., fitness knowledge testing) 

as well as a behavioral component (e.g., PA participation) should be included in current fitness 

testing programs. A comparative study of the test batteries used in most countries by Keating and 

colleagues (2018) echoed the need for adding a cognitive component to youth fitness testing 

batteries.   

The Shift in Testing Reference Standard 

Two assessment standards, norm-referenced and criterion-referenced, have long been 

applied in evaluating student performance in fitness testing (Corbin & Pangrazi, 1992; Freedson 

et al., 2000; Morrow, 2005; Pate, 1989). It is important to point out that only criterion-referenced 

standards are used in schools in the US. The following sections review the standard development, 

benefits, and flaws of each standard. 

Norm-referenced standards 

Norm-referenced standards focus on the use of “norms” obtained from the reference group 

to measure a student’s fitness level by age and gender (Corbin & Pangrazi, 1992; Keating, 2003; 

Pate, 1989). In other words, students are compared amongst each other, and the 50th percentile 

(i.e., noting scores as below, at, or above the 50th percentile) has been the most often used standard 

for evaluating level of fitness (Corbin & Pangrazi, 1992). Among the fitness testing programs, 

YFT and President Challenge with its award system used norm-referenced standards to assess 

student performance (Pate et al., 2013). Many researchers pointed out that the use of norm-
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referenced standards and the granting of awards does motivate students to achieve higher physical 

fitness (Freedson et al., 2000; Keating, 2003).  

However, these norm-referenced standards have also been widely criticized. Pate (1989) 

indicated that the standards were “selected without consideration of its absolute biologic meaning” 

and the failure of some children to meet the standard is a “virtually certainty” (p. 292). Moreover, 

using a reference group as the standard might not accurately measure a student’s fitness level 

(Cureton & Warren, 1990; Keating, 2003). Given that a very small number of students could even 

attain to the standard, their intrinsic motivation to participate in these fitness tests would likely be 

reduced, further negatively affecting their engagement in PA (Whitehead & Corbin, 1991). Zhu 

and colleagues (2011) also discussed the three major limitations associated with the use of norm-

referenced standards: (a) updating norms regularly is difficult because of the cost, time, and 

manpower constraints; (b) the interpretation of student fitness levels is merely based on the fitness 

of the reference group, the majority of which may be unfit; and (c) students who achieve the award 

might have already been fit, which can discourage those who are not fit and could reduce their 

desire for PA participation and PE classes.  

Criterion-referenced standards 

Criterion-referenced standards have specific cut-off values (i.e., acceptable score ranges), 

as predetermined standards established by a panel of experts based on recognized data or evidence 

for each testing item (Corbin & Pangrazi, 1992; Morrow & Ede, 2009; Plowman, 1992; Welk et 

al., 2011). They have been the preferred standards in current fitness testing programs such as 

Fitnessgram because they apply physiologically relevant criteria rather than the current health 

status of a reference group (Freedson et al., 2000). Additionally, the target score ranges for the 

tested items, based on accepted meaningful measures of good health for the population, are 

achievable for a majority of students (Looney & Plowman, 1990; Pate, 1989; Pate et al., 2013). 

By providing descriptive information of an individual’s current fitness level, criterion-referenced 

standards enable students to monitor their own health-related behaviors in PA, sleep, or even diet, 
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in order to achieve a certain health level (Cureton & Warren, 1990). A major concern about 

criterion-referenced standards was presented by Plowman (1992) using the argument of “how fit 

is fit enough?” In other words, the value/criteria of passing each test remains debatable (Cureton 

& Warren, 1990; Pate, 1989; Welk et al., 2011). Therefore, Pate (1989) called for longitudinal 

studies related to “the association between fitness and long-term health outcomes” in order to set 

more scientifically based criteria (p. 292). Another drawback of using criterion-referenced 

standards is that they may limit student effort on some tests because the standards are easily 

attainable for many, and with little incentive to exceed them (Freedson et al., 2000; Keating, 2003; 

Zhu et al., 2018).  

Many researchers prefer to use criterion referencing and even take a strong position 

recommending that the norm-referenced standards should be abandoned (Keating & Silverman, 

2004a; Mahar & Rowe, 2008; Morrow & Ede, 2009; Pate, 1989). Other researchers suggest that 

the referenced standards should be updated on a regular basis to ensure the consistency between 

the standards and the pertinent testing data (Pate, 1989). However, no empirical data have been 

available to support criterion-referenced standards.  

The Use of Fitness Testing in the School Context 

It has been well documented that when fitness testing is used as an assessment, educational, 

and motivational tool, its desired benefits can be achieved (Ernst et al., 2006; Keating, 2003; Pate 

et al., 2013; Silverman et al., 2008). Specifically, fitness testing should be used as an important 

assessment tool in evaluating student performance and knowledge of health-related fitness 

(Silverman et al., 2008). Of more importance, large-scale data can be obtained through fitness 

testing so that the PE curriculum and instruction can be continuously improved based on the data 

(Keating, 2003; Silverman et al., 2008). By using fitness testing as an educational tool, students 

can be taught how to self-assess their own fitness levels on a regular basis (Ernst et al., 2006; 

Keating, 2003; Keating et al., 2019). Fitness testing has also been shown to improve student 

motivation for participating in PA (Domangue & Solmon, 2010). It also encourages students to 
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pursue long-term PA participation, by allowing them to monitor their progress towards achieving 

the goals of PE (SHAPE America, 2013). The designed objectives of youth fitness testing across 

nations are: (a) motivating students to participate in lifetime physical activity; (b) helping students 

develop personalized fitness programs; and (c) promoting students’ involvement in maintaining 

fitness for health and well-being (Corbin et al., 1990; Franks et al., 1988; Harris & Cale, 2006; 

Keating & Silverman, 2004; Martin et al., 2010; Morrow & Ede, 2009).  

There are also inappropriate uses of fitness testing in schools, and many researchers doubt 

that it can be a useful tool for increasing students fitness levels (Hopple & Graham, 1995; Pate, 

1989). Merely grading students based on their test results has been considered to be a negative use 

of fitness testing, because it might lower student motivation for participating in the tests and also 

in regular PA (Pate, 1989). Furthermore, some researchers believe that evaluating teacher 

effectiveness by student performance in fitness testing is also negative (Ernst et al., 2006), while 

others argue for such evaluation (Silverman et al., 2008).  

Benefits of the use of fitness testing in schools 

According to Morrow and associates (2008), the prevalence of fitness testing was already 

at 65% across all school levels in the US as early as 2008. While this is encouraging, it is imperative 

to understand the benefits of such use to ensure it is done properly.  

Fitness testing has been used to assess students’ current health status, identify those in need 

of improvement so that they may take action to stay healthy and fit (Meredith& Welk, 2007; Miller 

et al., 2016). In addition, students can be motivated to participate in more health-related PAs 

through fitness testing (Wiersma & Sherman, 2008). Health-related fitness testing (e.g., 

Fitnessgram) provides students with needed knowledge and skills to self-assess their fitness levels 

on a regular basis and to be more physically active in the future (Corbin, 2010). Therefore, fitness 

testing is believed to be important to help achieve the goals of PE (SHAPE America, 2013).  
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Issues in the use of fitness testing in schools 

The controversy regarding the use of fitness testing continues due to many problematic 

issues in the way they are currently carried out in schools (Keating et al., 2019). Many researchers 

question the actual role of fitness testing, as it is not well-connected with fitness education (Keating 

& Silverman, 2009; Silverman et al., 2008; Zhu et al., 2018). This has led to a limited use of fitness 

testing results in PE programs and a lack of fitness knowledge among students (Keating et al., 

2009; Kulinna, 2004). Zhu and colleagues (2018) also point out that students are often instructed 

to meet the minimum standard to be in the fitness zone and thus, they do not try their best during 

testing. In addition, the validity of the testing results is not ensured since teachers might 

compromise the test (Keating, 2003; Zhu et al., 2018), “fabricate the results” (Zhu et al., 2018, p. 

47), and record the results with human errors (Youm et al., 2015). Moreover, the validity and 

reliability of some testing items (e.g., push-ups) have been questioned, and the repeated use of the 

same testing items could result in negative attitudes toward fitness testing among students (Keating 

et al., 2019; Keating et al., 2018; Liu et al., 2017).  

Alternative Youth Fitness Testing Methods 

A number of researchers have attempted to solve the aforementioned problems with using 

the existing fitness tests by exploring alternative youth fitness testing means (Keating et al., 2019; 

Lester, 2015; Youm et al., 2015; Zhu et al., 2018). Technology can be used to solve some of the 

existing fitness testing issues, such as the accuracy of testing results, and privacy problems due to 

space and time limitations (Liu et al., 2017; Youm et al., 2015). Fitness self-testing, as a self-

regulated assessment toward student fitness outcomes, may not only be used to improve student 

knowledge and skills about fitness testing, but also affect student attitudes towards it (Keating et 

al., 2019). Students had more positive attitudes toward fitness self-testing and better understood 

its purpose (Graser et al., 2011). Self-testing can be used to promote both teaching and learning 

(Panus et al., 2014). According to Micán and Medina (2017), teachers can achieve effective fitness 

instruction through the use of self-testing, possibly leading the overall attitude change among PE 
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teachers toward fitness testing. More importantly, self-fitness testing could connect fitness 

education and testing as well as give students the ownership of their testing results, increasing the 

accountability of both teachers and students. 

BRIEF OVERVIEW OF FITNESS TESTING IN CHINA 

China began its first national fitness testing program in 1954, which was developed from 

the former Russian System of Labor and Defense (Keating et al., 2003; Keating et al., 2019; Liu 

et al., 2017). Table 2 presents the revisions of the national fitness testing program in 1975, 2007, 

and 2014 with the changing of program names and updating of testing components and items (Liu 

et al., 2017). In 2014, China’s National Youth Fitness Testing (CNPFT) become the only official 

national testing battery (Liu et al., 2017). Refer to Keating and colleagues (2019) for detailed 

information about the history and evolution of youth fitness testing in China.  

 
Year Program Name Sponsor 
1954 former Russian System of Labor and Defense The Ministry of Education of 

the People's Republic of 
China 1975 China's National Youth Fitness Testing 

2007 China’s National Physical Fitness Test (CNPFT) 
2014 CNPFT 

Table 2:  Development of Fitness Testing Programs in China. 

CNPFT has placed a strong emphasis on health-related fitness since 2007 and has shifted 

away from using skill-related testing components (Keating et al., 2003; Liu et al., 2017). CNPFT 

includes tests and cut-off values for students from grade through college (Chinese Student Health 

Network, 2020). In fact CNPFT is mandatory for college students (excluding students PE majors), 

and the testing results can affect their GPA, scholarships, awards and even graduation (Keating et 

al., 2003; Keating et al., 2019; Liu et al., 2017).  

Moreover, CNPFT uses criterion-referenced standards. Specifically, it uses “pass” (60-78 

points), “good” (80-85 points), and “excellent” (90-100 points) to evaluate student fitness levels 
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(Zhu et al., 2017). For example, if a girl in grade 4 does 44 sit-ups, she will be given 90 points; 

while if another girl in the same grade does 46 sit-ups, she will get 95 points. Both of the students 

would be in the “excellent” category in the sit-up test.   

Zhu and colleagues (2017) examined the 2016 prevalence of Chinese school-aged children 

meeting the CNPFT standards. Results showed about 6% of Chinese children and adolescents 

achieving an “excellent” score, 26% a “good” rating, 60% a “pass”, and about 8% received a “no 

pass”. Boys had higher “no pass” rates than girls. Children living in urban areas were more likely 

to not pass the standards than those living in rural areas. Chen (2015) questioned the validity and 

reliability of the 2014 CNPFT standards. The revisions of the standards for some tests might have 

made the test easier for girls and harder for boys to pass which may cast doubt on the accuracy of 

the standards in evaluating student fitness for maintaining sound health (Chen, 2015; Liu et al., 

2017).   

SUMMARY 

It has been more than six decades since nationwide fitness testing has been used regularly 

in American schools (Freedson et al., 2000; Keating, 2003). This began in part when President 

Eisenhower created the PCFY in response to the poor youth fitness results reported in the Kraus-

Weber study (Morrow et al., 2009). Fitness testing then entered an evolutionary period with 

periodic revisions (Keating, 2003; Morrow et al., 2009).  

Most of this evolution has been in an effort to update the testing components to be more 

health-related as opposed to skill-related, due to the increasing public awareness of health issues 

caused by a sedentary lifestyle (Keating, 2003). However, problems remain today in determining 

appropriate testing measures of good health, as well as how to obtain valid and reliable test results 

(Cale & Harris, 2009; Castro-Piñero et al., 2010; Cureton & Mahar, 2014; Keating, 2003; Liu et 

al., 2017).  

A major shift in school-based fitness testing concerns the reference standards used to 

evaluate testing data. Norm-referenced standards and criterion-referenced standards are the two 
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alternatives for interpreting testing results (Freedson et al., 2000; Morrow, 2005). Both have 

advantages and drawbacks, but many researchers prefer criterion-referenced standards (Keating & 

Silverman, 2004; Mahar & Rowe, 2008; Morrow & Ede, 2009). The main concern over the use of 

norm-referenced standards is that the passing mark given to students may not accurately represent 

their overall fitness level and may even reduce their intrinsic motivation for participating in PA 

(Keating, 2003).  

Fitness testing is not always used appropriately in school settings. It can be very positively 

used as an assessment, educational, and motivational tool to aid in the achievement of the goals of 

PE (Silverman et al., 2008). The negative use of fitness tests mainly relates to the evaluation of 

student performance (i.e., grading) and of teacher effectiveness (Ernst et al., 2006; Silverman et 

al., 2008).  

Even with the identified benefits of fitness testing in schools, many problematic issues 

remain to be solved today. Keating and colleagues (2019) have summarized issues such as the 

validity and reliability of the testing methods and results. Therefore, in order to optimize the role 

of fitness testing in the school context, many researchers are attempting to develop new approaches 

(e.g., the use of technology, fitness self-testing) to solving the challenges faced to properly 

implementing it in schools (Keating et al., 2019; Youm et al., 2015).  

China began its first fitness testing program in 1954 with a strong focus on skill-related 

fitness. Like that in western countries, the Chinese youth fitness testing battery has also been 

revised periodically and the most recent version is similar to Fitnessgram testing in the US. The 

development of the fitness testing in China included periodic revisions of program name, testing 

components and items, and testing standards. To date, CNPFT is the only nationwide fitness testing 

program for K-16 students in China.  
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ATTITUDES 

Definition 

A number of studies have discussed the concept of attitude and its influence on behavior 

(Ajzen et al., 2009; Ajzen, 2001; Ajzen & Fishbein, 2000; Balga, Antala, & Argajová, 2019; Peters 

& Slovic, 2007; Rhodes & Courneya, 2003; Silverman, 2017; Steinbach & Stoeger, 2018). No 

uniform definition of attitude has been available, according to de Boer and associates (2012). 

However, many researchers have reached a consensus of the definition of attitude, which is an 

individual’s positive or negative affect and predisposition toward an object (Ajzen, 2001; Ajzen 

& Fishbein, 2000; Balga et al., 2019; Eagly & Chaiken, 2007; Peters & Slovic, 2007; Silverman, 

2017; Steinbach & Stoeger, 2018; Subramaniam & Silverman, 2000). Researchers also indicate 

that attitude represents an overall evaluation of an object captured in bipolar dimensions such as 

good-bad, harmful-beneficial, pleasant-unpleasant, likable-dislikable, and favorable and 

unfavorable (Ajzen, 2001; Eagly & Chaiken, 2007), conceptualizing the responses in a “consistent 

evaluative manner” (Ostrom, 1969). Therefore, the definition of attitude has three essential 

features: evaluation, attitude object, and tendency (Eagly & Chaiken, 1993).  

Attitudes and Beliefs 

Evaluation involves the formation of beliefs (Ajzen & Fishbein, 2000; Pajares, 1992). 

Beliefs affect attitudes (Ajzen, 2001) and are fundamental to their development (Ajzen, 1991). 

Positive beliefs lead to positive attitudes, and negative beliefs result in negative attitudes (Ajzen 

& Fishbein, 1980; Ennis, 2011; Kulinna & Silverman, 1999). Attitudes predict intentions and 

behaviors (Silverman, 2017). For instance, if a student believes that weight-lifting is hard and is 

only for those who are muscular, he might dislike doing weight-lifting exercises. The subsequent 

behavior to that negative attitude might be not go to the weight room at all. On the contrary, another 

student may believe that weight-lifting can enhance his or her muscular strength and endurance 

and that everyone should know how to do it. These beliefs would likely lead to a positive attitude 

about weight-lifting and muscular people, and the student might go to the weight room very often. 
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An individual might have many different beliefs about an object, but only beliefs that are salient 

and readily accessible in memory influence attitude (Ajzen, 2001; Ajzen & Fishbein, 2000). 

Moreover, Fishbein and Ajzen (1975) summarized the main difference between an attitude and a 

belief: an attitude is a summary evaluation of positive and negative feelings about the object, while 

a belief represents an individual’s predisposed knowledge about the object. Therefore, belief has 

been identified as the main aspect of the cognitive component of attitude (Balga et al., 2019; 

Pajares, 1992; Silverman, 2017). Noticeably, when an individual’s beliefs toward an object has 

changed, his or her attitude toward the object might be changed as well, and thus, the stability of 

attitude has been questioned (Ajzen & Fishbein, 2000).  

Components of Attitudes 

Many researchers have discussed the components of attitudes (Balga et al., 2019; Fishbein 

& Ajzen, 1975; Ferguson et al., 2007; Keating et al., 2008; Keating & Silverman, 2004; Keating 

et al., 2002; Peters & Slovic, 2007; Rhodes & Courneya, 2003; Silverman, 2017; Steinbach & 

Stoeger, 2018; Subramaniam & Silverman, 2000; Subramaniam & Silverman, 2007).  Based on 

the number of components, attitude has been identified as a single-component, two-component, or 

three-component construct (Mercier et al., 2017; Silverman, 2017; Subramaniam & Silverman, 

2000).  

Single component 

Some researchers argue that the term of attitude is restricted to the affective dimension 

because attitude is an evaluation-related feeling, and therefore a single-, affective-component 

construct (Balga et al., 2019). An affective component is based on emotional experiences or 

preferences, which are both positively and negatively affective (Kwon & Vogt, 2010). The support 

for the single-component view of attitude is threefold: (a) the accessibility of the affective 

component is faster than that of the cognitive component to the behavior; (b) the emotional 

evaluation from the affective component is more diagnostic of the true attitude; and (c) the 
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affective component is a direct motivator of behavior (Peters & Slovic, 2007). The single-

component view of attitude, however, can only measure a part of attitude, putting the validity of a 

single-model of attitude into question. Thus, it has not gained wide acceptance in research 

(Subramaniam & Silverman, 2000; Subramaniam & Silverman, 2007).  

Two components 

Some other researchers advocate that attitude is a two-component construct, involving both 

an affective component and a cognitive component (Keating & Silverman, 2004b; Mercier et al., 

2017; Silverman, 2017; Subramaniam & Silverman, 2000, 2007). As noted, the affective 

component of attitude represents emotional preferences and measures the degree of emotional 

feelings toward an object, which are relatively stable favorable or unfavorable feelings (Ajzen & 

Fishbein, 2000; Balga et al., 2019; Leatherman & Niemeyer, 2005). The affective component is 

believed to directly impact on attitude without any change in beliefs toward an object (Eagly & 

Chaiken, 1993; Peters & Slovic, 2007). The cognitive aspect of attitude, as noted earlier, is related 

mainly to the very fundamental information process and beliefs formation toward an attitude object 

(Balga et al., 2019; Kwon & Vogt, 2010; Leatherman & Niemeyer, 2005; Mercier et al., 2017). 

The two-component model of attitude recognizes both factors, and has a higher validity and 

internal consistency than the single-component model (Subramaniam & Silverman, 2000). It has 

been used most frequently in PE research (Mercier et al., 2017; Silverman, 2017).  

Three components 

The main argument for the use of a three-component model of attitude is that in addition 

to the affective and cognitive inputs, a behavioral component (conation component) should be 

taken into account. Some researchers argue that the behavioral component deals with the 

behavioral tendency and overt actions toward an attitude object, so attitude can comprise all three 

factors (Croucamp et al., 2017; Kwon & Vogt, 2010; Leatherman & Niemeyer, 2005; Reina et al., 

2019). The three-component model of attitude has been used in many studies (e.g., Croucamp et 
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al., 2017; Kwon & Vogt, 2010; Leatherman & Niemeyer, 2005; Reina et al., 2019; Vaz et al., 

2015). However, a lack of consistent relation between the affective, cognitive, and behavioral 

components has been found (Subramaniam & Silverman, 2000; Subramaniam & Silverman, 2007), 

leading researchers to favor the two-component view of attitude, especially in PE (Keating et al., 

2008; Keating & Silverman, 2004; Mercier et al., 2017; Silverman, 2017; Subramaniam & 

Silverman, 2007).  

Different models of attitude exist and each of the models has been applied in a variety of 

research. The attitude research in PE often applies the two-component model of attitude in 

developing instruments that measure attitude using the affective and cognitive constructs (Keating 

et al., 2008; Keating & Silverman, 2004; Mercier et al., 2017; Silverman, 2017; Subramaniam & 

Silverman, 2007). This study chooses also to employ the two-component model of attitude in order 

to measure current PE teacher attitudes toward fitness testing.  

Relationship between Attitudes and Behaviors 

Attitudes have been an important part in many theories, such as the theory of reasoned 

action (TRA) (Ajzen & Fishbein, 2000), the theory of planned behavior (TPB) (Ajzen & Fishbein, 

1980; Ajzen, 2002), and the reasoned action approach (RAA) (Ajzen, 2012), all of which present 

the significant role of attitude in behavior. Though those theories have been updated by adding 

more components and changing the names of some components, attitudes have always been one 

of the influential factors, predicting the behavioral intention and actual behaviors (Silverman, 

2017). According to Ajzen and Fishbein (2000), TRA advances the idea that an individual’s 

attitude (i.e., feelings and knowledge about the object) affects the behavioral intention toward a 

behavior, while the positive or negative attitude is determined by an individual’s beliefs about the 

consequences of a specific behavior and feelings toward an object (Silverman, 2017). Moreover, 

the subject norm is associated with the social environment (e.g., social pressure), which also 

influences the formation of the behavioral intention. TPB extends TRA by adding the perceived 

behavioral control (i.e., whether an individual believes he or she can do the behavior) (Silverman, 
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2017). Therefore, the combination of attitude, subject norm and perceived behavioral control in 

TPB form an individual’s behavioral intention to engage in a behavior (Ajzen, 2002). RAA is also 

an extension of TPB, which places the beliefs (i.e., behavioral belief, normative belief, control 

belief) as a prominent factor that influences the attitude, perceived norm, and perceived behavioral 

control toward a behavior (Ajzen, 2012; Silverman, 2017) 

The relation between attitude and behavior examined by Ajzen (2012) presents that the 

formation of attitude could not strengthen or weaken the behavior directly, which supports some 

researchers’ statements that there is not always consistency between attitude and behavior 

(Kulinna, Silverman, & Keating, 2000). However, attitude does predict the behavioral intention 

through the attitudinal function (Ajzen, 2001), including the beliefs formation and affective 

evaluation (Ajzen, 2012). As noted earlier, when evaluating an attitude object, different beliefs 

formed at the same time, make up the foundation of an attitude toward an object. The affective 

feelings toward an object directly impact the responses. Thus, examining an individual’s attitude 

toward an object (e.g., fitness testing) through the cognitive aspect (i.e., beliefs) and affective 

aspect (i.e., feelings) can predict that person’s overt behaviors toward a given object (e.g., the 

implementation of fitness testing).  

Measurement of Attitudes 

Attitudes have been identified as a latent psychological construct and thus, it is 

unobservable (Lovelace & Brickman, 2013). Instead of direct observation, attitude can be inferred 

from the direct measurement of theoretically related variables (Borsboom et al., 2003). It should 

be noted that there is not necessarily one optimal way to measure attitude accurately (Krosnick et 

al., 2005). The most common attitude measurement is using direct self-reports with multiple self-

report items (e.g., Likert scales) that have strong validity and reliability (Krosnick et al., 2005; 

Rubenking & Appelbaum, 2017). A scale is composed by multiple purposefully constructed items 

with tested validity that can be used to uncover an individual’s internal state of beliefs or 

perceptions through self-responding (Carifio & Perla, 2008). Specifically, the self-report is the 
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process in which individuals indicate their preference through their degree of agreement with each 

statement (i.e., item) on a scale (Lovelace & Brickman, 2013). It has been recommended that a 

minimum of six to eight items should be included in scale to provide for adequate considerations 

of generalizability, reliability, and validity (Cronbach et al., 1972).   

SUMMARY 

There has been agreement regarding the definition of attitude, which is an individual’s 

positive or negative beliefs and feelings toward an object (Ajzen, 2001; Ajzen & Fishbein, 2000; 

Balga et al., 2019; Eagly & Chaiken, 2007; Peters & Slovic, 2007; Silverman, 2017; Steinbach & 

Stoeger, 2018; Subramaniam & Silverman, 2000). The use of belief and attitude are sometimes 

interchangeable given the important role of belief in behavior (Ajzen, 2012; Silverman, 2017). 

However, differences between belief and attitude can still exist. An individual’s belief can be his 

or her knowledge toward an object, which is fundamental to the formation of an attitude (Ajzen & 

Fishbein, 2000; Balga et al., 2019; Steinbach & Stoeger, 2018; Subramaniam & Silverman, 2000). 

There can be many beliefs, however, only those salient and readily accessible beliefs can influence 

attitude (Ajzen, 2001; Ajzen & Fishbein, 2000). In addition, an individual’s attitude toward an 

object can be changed when his or her beliefs change (Ajzen & Fishbein, 2000). Belief is the main 

aspect of the cognitive component of attitude (Balga et al., 2019).  

Different component models of attitude have been discussed. Single-component, two-

component, and three-component attitude models have been used in a variety of studies. The main 

argument about these is whether a behavioral component should be considered. Many researchers 

argue that there is a lack of a consistent relationship between the affective, cognitive, and 

behavioral components (Subramaniam & Silverman, 2000; Subramaniam & Silverman, 2007), and 

thus, the two-component model of attitude has been used most frequently, especially in PE 

research (Mercier et al., 2017; Silverman, 2017).  

Some discrepancy in the relationship between attitude and behavior exists. Some 

researchers indicate that there is such a relationship, with attitude predicting behavioral intention 
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and affecting behavior (Ajzen & Fishbein, 2000). Other researchers argue that there is not always 

consistency between attitude and behavior, and that many other contextual factors should be 

considered when examining this relationship (Kulinna et al., 2000).  

Attitude is a construct which cannot be measured directly. Instruments using a Likert scale 

with acceptable reliability and validity are a commonly employed to measure attitude.  

ATTITUDES IN PE 

Teacher Attitudes and Teaching Behaviors in PE 

Many studies have emphasized the important role of teacher attitudes in their behaviors 

and student learning, specifically in the PE subject (Ferry, 2018; Kulinna et al., 2000; Mercier et 

al., 2017; Morgan, 2008; Silverman, 2017; Suhranianiam & Mercier, 2017). Silverman (2017) 

reviewed the attitude research in PE and stated that teacher attitudes can be background variables 

that influence student attitude and perceived behavioral control in PE, such as the participation in 

PA and fitness testing. The author pointed out that PE teacher attitudes relate to their curriculum 

decisions. For example, when a PE teacher has a positive attitude toward teaching PA classes, he 

or she is more likely to frequently provide a variety of programs (Morgan, 2008). In addition, 

teachers tend to use fitness tests more often when their attitudes towards it are positive (Ferguson 

et al., 2007; Keating & Silverman, 2009; Silverman, 2017). Other researchers emphasize that 

teacher attitudes about the content in PE could impact student attitudes and behavior toward PE 

(Bernstein et al., 2013; Suhranianiam & Mercier, 2017). Suhranianiam and Mercier (2017) argue 

that it could be a “win-win” situation for both teachers and students when the “attitudes matter 

approach” is applied in PE (p. 28).  

However, the relationship between attitude and behavior is not always consistent, even 

though it is unclear why the inconsistency exists. Kulinna and colleagues (2000) indicate that the 

relationship between teacher attitude (i.e., belief system) and teaching behavior may not always 

be in line with each other. Specifically, a teacher may have a positive attitude (i.e., high belief 

system) toward PA and fitness but not have the teaching behaviors that are consistent with his or 
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her attitude. Observing this contradiction between attitude and behavior, Kulinna and colleagues 

(2000) discussed the impact of contextual variables such as the class size and space, equipment, 

and teachers’ knowledge and self-efficacy related to teaching specific content, and teachers’ 

decisions toward their actions. Beamer and Yun (2014) also reported a contradictory relationship 

between teacher attitudes and behaviors, noting that prior experience obtained from related 

coursework and training in teacher preparation programs could significantly predict their behaviors 

(Beamer & Yun, 2014).   

Overview of Research on PE Teacher Attitudes  

A search of literature in PE teacher research reveals clusters of available studies, including 

PE teachers’ attitudes on (a) teaching PE (Daum & Woods, 2015; Matanin & Collier, 2003; 

Soytürk & TepeköylüÖztürk, 2019), (b) inclusion of diverse students in PE (Baglama et al., 2019; 

Lautenbach, 2019; Mangope et al., 2013; Taliaferro et al., 2015), (c) PE profession (Fan et al., 

2018; Ferry, 2018a; Keating et al., 2020), (d) technology (Kalemoglu Varol, 2014; Semiz & Ince, 

2012), (e) teacher preparation (Hill & Brodin, 2004; Kwon et al., 2018; Robinson & Melnychuk, 

2009; Webster et al., 2016), and (f) fitness tests (Ferguson et al., 2007; Keating et al., 2001; Keating 

et al., 2002; Keating et al., in press; Mercier & Silverman, 2014; Miller et al., 2016). A more 

detailed review of attitude research in PE can be found in Silverman (2017). In addition, it should 

also be noted that the body of research on PE teacher attitude is not as large as that on student 

attitudes (Silverman, 2017).  

Previous research on in-service PE teacher attitudes toward fitness testing 

A handful of studies probed in-service PE teachers’ attitudes toward fitness testing. As for 

in-service PE teachers in the US, Ferguson and colleagues (2007) reported that teachers’ overall 

attitudes and three subdomains of attitude (e.g., usefulness of fitness test results, enjoyment of 

implementing fitness tests, and enjoyment of using fitness test results) toward HRFT (e.g., 

Fitnessgram) were slightly higher than a neutral attitude, indicating that teachers marginally agreed 
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that the test results were useful. Moreover, gender and ethnicity had significant effect on PE 

teachers’ attitudes toward HRFT. Females had significant lower positive overall attitude scores 

than males, and Latinos had more positive overall attitude scores than other ethnic group except 

for Caucasians with no difference. As for the subdomains, no significant differences were found 

by age and gender, but only for ethnicity. The Latino group had significant higher scores in the 

enjoyment of fitness tests than other groups, and the Caucasians and Latinos had significantly 

higher scores in the belief in the usefulness of test results. Profession-related variables such as 

years of teaching, class size, organization membership, and grade level taught were also examined 

for the differences. It was reported that only class size and grade level taught had significant impact 

on teacher attitudes. Specifically, teachers teaching smaller class sizes and high school teachers 

had significantly higher attitude scores than other groups. Miller and colleagues (2016) also 

examined PE teacher perceptions of Fitnessgram, however, only the variable of gender had a 

significant effect on teachers’ attitudes toward Fitnessgram, with males being more positive than 

females.  

Mercier and colleagues (2016) also examined the relationship between teachers’ attitudes 

and their use of fitness tests. The results presented that PE teachers often do not implement fitness 

tests as recommended, and their attitudes toward fitness tests vary in their use of fitness tests. 

Specifically, teachers with more positive attitudes used fitness tests more frequently.   

Guan and colleagues (2005) also examined Chinese K-12 PE teachers’ attitudes toward 

teaching fitness (improving student levels of health and physical fitness). Even though this study 

did not directly address teachers’ attitudes toward fitness testing, it was still important to 

understand teachers’ attitudes toward teaching fitness for students, which might affect their 

perceptions of fitness testing. It was reported that Chinese PE teachers had a significantly higher 

score in their attitudes toward teaching fitness compared to teaching motor skills and social 

development goals. Therefore, Chinese PE teachers might believe more in the importance of 

fitness and fitness testing than other aspects of PE. No significant gender, teaching level, or years 

of teaching experience difference was found in their attitudes.  
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Previous research on PPET attitudes toward fitness testing 

PPETs are responsible for implementing fitness testing in schools in the future (Keating et 

al., 2001; Keating et al., 2002). Given the relationship between attitude and behavior, it is 

important to understand PPET attitudes toward fitness testing, because that will influence their 

actual use of it (Keating et al., 2001; Keating et al., 2002). Given that PPETs are still in university 

programs, effective interventions can be implemented through related coursework and learning 

experiences in the PETE programs to change their attitudes before they graduate and become 

teachers (Keating et al., 2001). The investigation of PPET attitudes toward HRFT can also provide 

important student data for PETE programs so that effective actions can be taken to support student 

learning (Robinson & Melnychuk, 2009). However, only a handful of studies were found 

examining PPET attitudes toward fitness testing (e.g., Keating et al., 2001; Keating et al., in press). 

In order to obtain PPETs attitudes, a valid and reliable instrument is essential to measure the 

important psychological and social characteristics of PPETs (Keating et al., 2001; Walma van der 

Molen & van Aalderen-Smeets, 2013).  

By using the initial scale developed by Keating et al., (2001), Keating and colleagues (2002) 

presented that PPET attitudes toward fitness tests were only slightly positive in the US. No 

significant differences in attitudes by type of tests or membership in professional associations were 

found. A significant factor influencing PPET attitudes was that those who had positive previous 

experience had higher affect toward fitness tests. In addition, however, a majority of PPETs did 

not believe they were important or useful, which is not encouraging. Given that it has been about 

20 years and that only one study has been done on this topic, more studies should be conducted to 

examine American PPET attitudes toward fitness testing in the future. 

Researchers also examined Chinese PPET attitudes and found results similar to those in 

the US (Keating et al., in press). Specifically, Chinese PPETs had only slightly positive attitudes 

toward fitness testing. Significant gender differences in both overall attitudes and the three 

subdomains (i.e., belief in the importance of fitness testing, enjoyment of fitness test 

implementation, and enjoyment of using fitness test results) were found in Chinese PPETs. Keating 
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and colleagues (in press) also state that year in college was not significant, nor was the interaction 

between gender and year in college in terms of PPET attitudes toward HRFT in China. Therefore, 

it is suggested that PETE programs in China have little effect on improving PPETs’ attitudes 

toward fitness testing (Keating et al., in press).  

Though no significant differences were found in PPET attitudes by years in university, 

PPET attitudes in the 1st and 2nd year were higher than those in the 3rd and 4th year (Keating et 

al., 2002). It turns out that PETE programs did not have an impact on fostering PPETs’ positive 

attitudes toward fitness tests (Keating et al., 2002; Keating et al., in press). Therefore, researchers 

called for further research to discover how current PETE programs prepare teachers for 

administrating the tests and for more research on PPET attitudes toward them (Keating et al., 2002; 

Keating et al., in press).  

Therefore, the previous research on PPET attitudes in China and the US provides a basis 

for comparison by nationality. The data on PPET attitudes between the two countries can be 

utilized by many other countries to pay attention to their PPET attitudes toward fitness testing and 

modify their PETE programs. Moreover, the comparisons of PPET attitudes may help both 

countries make informed decisions regarding PETE program modifications in different cultural 

and social contexts.  

SUMMARY 

In PE, teacher attitudes affect their curriculum decisions, and thus impact teacher behaviors 

and student learning (Ferry, 2018; Kulinna et al., 2000; Mercier et al., 2017; Morgan, 2008; 

Silverman, 2017; Suhranianiam & Mercier, 2017). For example, when a teacher has a positive 

attitude toward fitness testing, he or she tends to use it more and provide more related programs in 

order to promote student fitness. Therefore, teacher attitudes matter in PE (Suhranianiam & 

Mercier, 2017).  

There is a scarcity of research in both in-service PE teacher and PPET attitudes toward 

fitness testing both in the US and China. PPETs have only slightly positive attitudes toward fitness 
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testing (Keating et al., 2002; Keating et al., in press), and some contextual factors such as previous 

experience with the tests also affects their attitudes (Keating et al., 2002), which was similar to the 

findings reported in in-service PE teachers (Ferguson et al., 2007; Miller et al., 2016). It is possible 

to compare PPET attitudes toward HRFT in the US and China given that similar results were found 

by researchers.  

PPETS’ PREPARATION FOR HRFT 

Teacher Preparation 

Teaching, as a complex and multidimensional process, requires teachers to have essential 

knowledge, skills, and habits of mind for quality teaching (Darling-Hammond, 2005; Hollins, 

2011; Kent et al., 2003). The No Child Left Behind Act requires schools employ only those highly 

qualified teachers (Darling-Hammond, 2005; Darling-Hammond et al., 2005; Harris & Sass, 

2011), because the quality of pre-service teachers could highly affect the learning outcomes of K-

12 students (Hollins, 2011; Liu, 2015). Researchers have quoted the following description of 

qualified teachers:  

“I hire them for their high level of professionalism and for their willingness to engage in 
serious conversations about children, their needs, and their potential. For me, it is 
important that they are able to balance the development of serious curriculum while 
paying attention to the needs of students in a diverse population.” (Darling-Hammond et 
al., 2000, p. 11-12). 

Therefore, teacher preparation does matter (Greenberg et al., 2013). It is crucial to provide 

PPETs with vital opportunities to learn how to teach, by reflecting the needed practices for teaching 

in K-12 schools in teacher preparation programs (Hollins, 2011).  

Definition and types of teacher preparation programs 

A teacher preparation program, as defined by the Department of Education, is “a state 

approved course of study, the completion of which signifies that an enrollee has met all the State's 

educational or training requirements for initial certification or licensure to teach in a K-12 schools” 

(Kuenzi, 2018, p. 3). There are different routes or pathways to train teachers in teacher preparation 
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programs, including both traditional and alternative routes (Boyd et al., 2009; Kuenzi, 2018). 

According to the report presented by Kuenzi (2018), 70% of the teacher preparation programs are 

contained within schools of education at institutions of higher education, which are also defined 

as the traditional teacher preparation programs. Variation of the extent of graduates’ feelings of 

preparedness does exist among different types of teacher preparation programs (Darling-

Hammond et al., 2002; Harris & Sass, 2011). According to Darling-Hammond and colleagues 

(2002), teachers who were trained in teacher education programs were significantly better prepared 

than those who went through alternative programs or without teacher training (Xu et al., 2011). As 

stated by Darling-Hammond (2000):  

This is not surprising, given the substantial evidence that teachers without preparation for 
teaching are generally rated more poorly and produce lower levels of student learning 
than those who have had the opportunity to learn how to teach. It is common sense that if 
all students can learn, surely all teachers can, too. Thus, effective long-term solutions to 
the problems of teacher supply rest on strategies that prepare teachers well” (p. 21). 

Program requirements 

The current models of teacher preparation, designed with a dynamic and evolving process, 

include a wide range of learning and experience throughout different learning stages in the program 

(Stevens, 2002). To facilitate continuous learning, program requirements usually include certain 

types and amounts of coursework and field experiences. Both are the central mechanism affecting 

PTs learning and teaching experiences in a teacher preparation program (Preston, 2017). 

Specifically, a teacher preparation program usually includes five categories of coursework 

including subject matter, pedagogy, foundations of education, technology, and other required 

courses (e.g., research methods). In addition, early field experiences and student teaching are 

typical (Preston, 2017; Phelps & Keating, 2020; Reba & Inamullah, 2014). However, due to the 

uncertainty as to what types and amounts of coursework should be beneficial for teacher 

development (Wilson et al., 2002), some researchers doubt the importance of program settings of 

teacher preparation programs (e.g., student teaching) in shaping PTs beliefs about effective 

teaching (Harris & Sass, 2011; Ng et al., 2010; Valencia et al., 2009). 
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Evaluation of the effectiveness of teacher preparation programs 

Evaluating the effectiveness of a teacher preparation program requires evaluating the extent 

to which PPETs are prepared with important knowledge and skills by these programs (Feuer et al., 

2013). A single measurement is insufficient. Many factors, such as faculty qualifications, course 

content as seen in the course syllabi (document review), and field experiences of learning to teach 

PE should be evaluated (Boyd et al., 2009; Coggshall et al., 2012).  

PETE 

There are more than 600 undergraduate PETE programs in the US, which are designed to 

prepare PPET development of knowledge and skills in teaching K-12 PE (Ayers & Housner, 2008; 

Bahneman, 1996; Hetland & Strand, 2010; Napper-Owen et al., 2008; Taliaferro et al., 2017). 

Highly qualified PE teachers will be certified to teach by having completed an accredited PETE 

program (Napper-Owen et al., 2008). A qualified PE teacher, according to the National Standards 

for Initial Physical Education Teacher Education (SHAPE America, 2017), should (a) demonstrate 

an understanding of PE content and foundational knowledge (i.e., comment content knowledge, 

specialized content knowledge, motor development theory, and physical education issues); (b) be 

skillful in PE content areas (e.g., sports and activities) and health-related fitness; (c) incorporate 

knowledge and skills to plan and implement learning objectives and outcomes for K-12 physical 

education (e.g., using technology to meet students’ diverse needs); (d) be able to effectively use 

pedagogical skills to deliver instructions and manage student behaviors; and (e) apply appropriate 

assessment to monitor students’ learning. Therefore, PETE programs should facilitate PPETs 

progress toward being deemed “highly qualified” so that PPETs can be capable to promote K-12 

learners’ psychomotor, cognitive, and affective development, as well as be passionate in promoting 

lifelong fitness, PA, and PE (Bulger et al., 2001; Chróinín & Coulter, 2012; Herold & Waring, 

2011; Hill & Brodin, 2004; McCullick, 2000; Napper-Owen et al., 2008; Robinson & Melnychuk, 

2009; Tsangaridou, 2008). 
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Research on PETE programs 

Unfortunately, to the best of our knowledge, there are not any published studies on PPETs’ 

preparation concerning attitudes toward fitness tests. Therefore, the literature review focuses on 

key elements related to PPET preparation in order to shed new light on the design of the current 

study. To understand the current status, structure, and effectiveness of PETE programs, collecting 

data directly from the PETE programs, PPETs, or faculty members have been the main techniques 

(McCullick, 2000). The assessment of PETE programs have been mostly conducted by examining 

how PETE programs meet the national standards, descriptively (Ayers & Housner, 2008; 

Bahneman, 1996; Capel & Blair, 2007; Hetland & Strand, 2010; Melnychuk et al., 2011; Taliaferro 

et al., 2017; Ward et al., 2011). Another way of assessing the effectiveness of PETE programs is 

to examine the views and experiences of PPETs (Chepyator-Thomson & Liu, 2003; Kwon et al., 

2018; Lorente-Catalán & Kirk, 2016; Robinson & Melnychuk, 2009; Scrabis-Fletcher et al., 2016), 

faculty members (Daum & Woods, 2015; Gallo et al., 2015; Johnson, 2012; Lavay et al., 2012; 

Maurer & Jordan, 2006; Webster et al., 2016a, 2016b), PETs (Hardin, 2005; Hill & Brodin, 2004; 

Ishee & Downes, 2005), and even cooperating teachers (CTs) (McCullick, 2000). Gathering 

perspectives, experiences, and observations of PPETs or faculty members on PETE programs is 

helpful for program improvement (Robinson & Melnychuk, 2009; Webster et al., 2016a, 2016b) 

PETE program requirements. Many researchers have explored the programmatic 

demographics/profile, structures, requirements, and practices of the undergraduate PETE 

programs across the US by using a survey (Ayers & Housner, 2008; Hetland & Strand, 2010; 

Lavay et al., 2012; Taliaferro et al., 2017). As for the PETE credit hours for licensure, Ayers and 

colleagues (2008) presented that the investigated PETE programs include courses in PE majors, 

the disciplines of sport and PE (e.g., motor learning, anatomy), pedagogical studies (e.g., 

curriculum, teaching methods), sport skills and PA (e.g., tennis, basketball), and professional 

issues (e.g., introductory courses). Besides those courses, curriculum issues in observations, field-

based experiences, and student teaching in elementary, middle, and high schools are also provided. 

Moreover, the most frequently used curricular models were sport education (52%), skill themes 
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(33%), and fitness education (25%). However, it was also reported that PETE programs are lacking 

in the following important elements: diversity, a curricular model emphasis, single-course 

integration of technology, and multicultural opportunities (Ayers & Housner, 2008a).  

Similar curriculum content and program structure was reported by Hetland and colleagues 

(2010) when focusing on the PETE programs in the central region of the US. They also presented 

other curricular areas incorporated into PETE programs such as behavior management, 

administration, fitness education, and assessment. Focusing on the behavioral management 

practices and courses in PETE programs, Lavay and coauthors (2012) reported that the majority 

of PETE programs included a behavior management unit within at least one PE method courses. 

However, the time for behavior management instruction was limited in the programs. Taliaferro, 

Ayers, and Housner (2017) then specifically analyzed the undergraduate PETE program 

application of the NASPE standards by following the recommendations made by Ayers and 

colleagues (2008). PETE programs utilize a variety of methods to address the standards for the 

preparation of PPETs, and most of the programs have at least one technology course and cultural 

diversity course/field experience (Taliaferro et al., 2017). Therefore, it is believed that PETE 

programs will further improve if they continue to embrace national standards into teacher 

preparation (Taliaferro et al., 2017).  

PPET perceptions and experiences. Researchers have examined PPETs’ perceptions, 

reflections, and experiences within PETE programs in aspects such as student teaching experiences 

and their preparation for certain knowledge and skills. This has mainly been through survey, focus 

group interviews, formal interviews, and other documentary resources (Chepyator-Thomson & 

Liu, 2003; Hardin, 2005; Herold & Waring, 2011; Kwon et al., 2018; Robinson & Melnychuk, 

2009; Tsangaridou, 2008). Overall, PPETs indicated a lack of hands-on experience in many areas 

such as the implementation of a Comprehensive School Physical Activity Program (CSPAP) 

(Kwon et al., 2018) and teaching  specific sport skills (Chepyator-Thomson & Liu, 2003) in 

PETE programs. In addition, PPETs also perceived a limited pedagogical course such as inclusion 

provided in PETE programs (Hardin, 2005). However, PPETs also presented positive perceptions 
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regarding training in PETE programs. For example, through the accumulation of subject 

knowledge in a variety of settings and practices provided by PETE programs, PPETs demonstrated 

a transition from a content-focused predisposition to a more learner-centered status (Herold & 

Waring, 2011). PPETs also believed that the method courses and teaching experienced provided 

in the PETE programs reinforced their beliefs about quality teaching (Tsangaridou, 2008). To 

ensure the promising role of PETE programs in teacher preparation, by gathering the perspectives 

from the PPETs, Robinson and Melnychuk (2009) recommended “(a) improving a focus on 

knowledge of diverse learners and contexts; (b) supporting collegial interactions and addressing 

the theory-practice gap; and (c) increasing and improving the field experience” (p. 19).  

Faculty perspectives. To examine the perspectives from PETE faculty members on PETE 

programs, by using survey and interview, Webster and co-authors (2016a, 2016b) examined PETE 

faculty members’ beliefs concerning the effectiveness of PETE programs in preparing PPETs for 

CSPAP. Results presented that PETE faculty members believed that their PETE programs 

effectively prepared PPETs for a broad range of CSPAP roles (Webster et al., 2016a). Webster 

and colleagues (2016b) explored this more deeply and discovered that the field experience in PETE 

programs enabled PPETs’ long-term engagements in promoting PA through CSPAP, however, 

adjustments and goals should also be made in accordance to contextual changes and challenges in 

order to better prepare PPETs (Webster et al., 2016b). Richards and colleagues (2013) summarized 

the needed teaching strategies for PPET preparation in PETE programs: (a) Providing PPETs with 

lived experience of school and community policies, role conflict, and structural constraints to 

teaching PE; (b) preparing PPETs for the induction in schools by incorporating discussions and 

instructions about the reality of school environments and organizational contexts and addressing 

common concerns of marginalization, isolation, and role conflict through curricular activities and 

experiences; (c) PETE faculty should encourage and assist PPETs to exercise their sense of agency, 

critically examine their experience as children in school, and to develop subjective warrants for 

the role of PE teacher in training PPETs’ teaching and coaching orientations; (d) teaching PPETs 
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to anticipate isolation and marginalization and developing strategies for coping; and (e) helping 

PPETs to understand the influence of state and federal policies impacting their teaching careers.  

Fitness Testing in PETE Programs  

Rationale for PPET preparation for HRFT 

The national PE standard 3, “the physically literate individual demonstrates the knowledge 

and skills to achieve and maintain a health-enhancing level of PA and fitness” (SHAPE America, 

2013), places HRFT as an important part in a PE program. The reason is that PE teachers, as the 

content instructors and test implementers, are held accountable for helping students fully 

understand the content regarding HRFT with effective instruction and clear explanation (Ernst et 

al., 2006; Keating & Silverman, 2004; Mercier & Silverman, 2014; Silverman et al., 2008). As 

such, PE teachers need to use fitness tests to measure and/or monitor their students, to achieve and 

maintain a health-enhancing level of fitness. Besides the necessary skills and knowledge of HRFT, 

PE teachers need to be active and fit in order to serve as role models for K-12 learners (Hill & 

Thornburg, 2016; Petersen et al., 2003). Therefore, PPETs’ preparation for HRFT is crucial 

(Martin et al., 2010; Morrow & Ede, 2009). 

Research on PPET preparation for HRFT 

The following sections review the research on PETE program requirements and curriculum 

related to HRFT (e.g., Physical Best), PETE faculty members’ perspectives of PPET preparation, 

and PPETs’ experiences in PETE programs. 

PETE program requirements. Many researchers have examined PETE programs including 

program requirements and curricula (Ayers & Housner, 2008a; Hetland & Strand, 2010). It is 

reported that only about 21% of the PETE programs require students to pass fitness tests in courses 

and about 5% of the programs made fitness tests a requirement for graduation (Ayers & Housner, 

2008; Hetland & Strand, 2010; Taliaferro et al., 2017). However, Baghurst and Mwavita (2014) 

reported an increasing trend in the use of fitness testing in PETE programs, with various methods 
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of fitness assessment and passing standards. Zhu and colleagues (2010) found that PE teachers 

reported completing some types of Fitnessgram training but with negative experiences related to 

the testing.   

Physical Best curriculum. Physical Best is a comprehensive health-related fitness 

education program developed by physical educators (SHAPE America, 2020). Physical Best 

curriculum has been designed to support existing PE programs by incorporating health-related 

physical fitness concepts to promote lifelong PA and fitness for youth (Bulger et al., 2001; Deutsch 

& Christianson, 2014). It also provides quality resources and professional development for 

educators (Deutsch & Christianson, 2014). Physical Best is so far the only health-related fitness 

curriculum which can be infused into a preexisting curriculum (Deutsch & Christianson, 2014). 

As a result of the participation in Physical Best courses, PETE students are eligible to take the 

Physical Best Health-Fitness Specialist exam and earn certification (Bulger et al., 2001). However, 

Deutsch and Christianson (2014) state that many PETE programs do not use the Physical Best 

curriculum, which may be due to the low quality of their primary PETE curriculum.   

PETE faculty’s perspectives of HRFT in PETE programs. Faculty members are the ones 

who determine the progression of students learning experiences throughout the curriculum (Corbin 

& Cardinal, 2008). Therefore, it is important to include faculty voices when examining the 

effectiveness of a program. Some PETE faculty believe that it is important for PPETs to have the 

experience and deeper understanding of the same fitness tests that they will one day administer to 

students (Baghurst & Bryant, 2012). Hill and Thornhurg (2016) conducted an action research into 

the HRFT standards for PPETs. They argued that faculty members should stress the positive effect 

of fitness testing on raising levels of professionalism and credibility in K-12 PE programs when 

introducing mandatory HRFT requirements to PPETs so that PPETs can support the tests (Hill & 

Thornburg, 2016). However, there has been no study examining PETE faculty views concerning 

the preparation of PPETs for HRFT.  

PPETs perspectives of the preparation in PETE programs. Gathering the perspectives, 

observations, and experiences of PPETs is especially important and helpful for program reforms 
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(Robinson & Melnychuk, 2009). However, it is surprising that no study has examined PPET 

preparation for HRFT from the perspective of PPETs themselves. Kwon and co-workers (2018) 

have examined PPET perspectives and experiences of preparation for CSPAP in their PETE 

programs. In this study, 14 PPETs from six different universities were recruited and shared their 

experiences. By using a short survey, one formal interview, field images, document gathering (e.g., 

syllabus, lesson plans, assignments, reflections), and a follow-up open-ended survey, PPET 

learning experiences with CSPAP in their PETE programs were explored in-depth through a 

constructivism lens. Results of this study showed that (a) courses are the primary way for PPETs 

to learn CSPAP implementation in schools; (b) hands-on field experience for CSPAP preparation 

is deficient; and (c) interpersonal skills such as communication and cooperation are lacking as 

well. Overall, there is a lack of sufficient practical opportunities for PPETs to learn how to 

implement a CSPAP in PETE programs. Based on the limitations of this study, as the authors 

suggested, future research on similar topics should (a) recruit PPETs from different years of 

programs or different PETE programs, and (b) examine PPET preparation from multiple 

viewpoints such as PETE faculty perceptions or experiences (Kwon et al., 2018).   

Overall, current available literature of HRFT in PETE programs includes mainly 

descriptive studies which use surveys as the main method to explore the PETE curricula in HRFT. 

Very limited research has been done on PPET and faculty member perspectives regarding the 

HRFT preparation in PETE programs. Specifically, no qualitative study has been done on this 

topic, despite the fact that faculty members are the ones who determine the curricula and deliver 

the course content in PETE programs (Bulger et al., 2001). This study aims to explore the PPET 

preparation for HRFT in PETE programs by using a qualitative research method from the 

perspectives of PETE faculty members. Future study on this topic can examine the effectiveness 

of PETE programs from the views of PPETs. It is hoped that this study can shed new light for the 

improvement of PETE programs with regard to preparing PPETs for HRFT.  
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SUMMARY 

It is recognized how important it is to provide opportunities for PE teachers to learn how 

to teach K-12 students (Greenberg et al., 2013). Both traditional and alternative routes can be used 

to train teachers based on the standards required by the National Council for the Accreditation of 

Educator Preparation (Boyd et al., 2009; Kuenzi, 2018). Program requirements include different 

types and amounts of coursework and field experiences which are the keys for teacher preparation 

(Preston, 2017). The effectiveness of teacher preparation programs can be evaluated by examining  

faculty qualifications, course content as presented in the course syllabi (document review), and the 

extent and quality of PPETs’ field experiences (Boyd et al., 2009; Coggshall et al., 2012).  

PETE programs prepare PPETs who are capable to teach K-12 PE according to the 

National Standards for Initial Physical Education Teacher Education (SHAPE America, 2017). 

Assessing the program requirements as well as PPET learning experiences and perspectives can 

be used to assess the effectiveness of PETE programs (Ayers & Housner, 2008; Kwon et al., 2018; 

Webster et al., 2016a, 2016b). The structure of a PETE program follows the framework of national 

standards to prepare PPETs, however, researchers have presented that there is a lack of hands-on 

field experience in many aspects such as CSPAP, behavior management, diversity, and technology 

(Ayers & Housner, 2008; Hetland, 2010; Kwon et al., 2018).  

PPETs preparation for HRFT is important in PETE programs because PPETs not only need 

to implement the HRFT but also should be role models of being physically fit and active 

themselves for K-12 learners (Hill & Thornburg, 2016; Petersen et al., 2003). An assessment of 

the effectiveness of PETE programs in preparing PPETs for HRFT is especially important given 

the current PE teachers’ negative attitudes toward fitness testing (Ferguson et al., 2007; Keating et 

al., 2002; Martin et al., 2010; Mercier et al., 2016) and the lack of knowledge of health-related 

fitness (Castelli & Williams, 2007).  

Researchers have assessed the PETE curricula and found that there is currently a lack of 

program requirements in HRFT, including both coursework and field experience (Ayers & 

Housner, 2008; Hetland & Strand, 2010). However, limited study is available to assessing program 
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effectiveness through the eyes of PETE program coordinators. This type of study has only been  

done on PPET preparation for CSPAP (Kwon et al., 2018).  
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Chapter 3: American Pre-service Physical Education Teacher Attitudes 
toward Health-related Fitness Testing—Study I 

RESEARCH AIMS, QUESTIONS, AND HYPOTHESES 

The primary purpose was to explore the differences in American PPET attitudes by teacher 

characteristics including gender, ethnicity, previous experience with fitness tests, and year in 

university. Four research questions explored are presented below, followed by the related 

hypotheses.  

1. What are the psychometric properties of the PPET attitudes toward HRFT scale? 

2. What are current American PPET overall attitudes toward HRFT? 

Hypotheses 1: American PPETs have slightly positive overall attitudes toward HRFT. 

3. What are the effects of gender, ethnicity, year in university, and previous experience with 

fitness tests on American PPET overall attitudes toward HRFT? 

Hypotheses 2(a): American PPETs’ overall attitudes toward fitness testing is significantly 

different by gender, ethnicity, year in university, and previous experience with fitness tests. 

Hypotheses 2(b): There are interaction effects of gender, ethnicity, year in university, and 

previous experience with fitness tests on the overall attitude of American PPETs toward fitness 

testing. 

4. What are the effects of gender, ethnicity, year in university, and previous experience with 

fitness tests on American PPET three attitude subdomains toward HRFT? 

Hypotheses 3(a): American PPETs’ three attitude subdomains toward fitness testing is 

significantly different by gender, ethnicity, year in university, and previous experience with fitness 

tests. 

Hypotheses 3(b): There are interaction effects of gender, ethnicity, year in university, and 

previous experience with fitness tests on the three attitude subdomains of American PPET toward 

fitness testing. 
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CONCEPTUAL FRAMEWORK 

The two-component model of attitude, affective and cognitive, was applied as the 

conceptual framework for this study (Figure 2), which has been used in a number of published 

studies (i.e., Keating & Silverman, 2004; Mercier et al., 2017; Silverman, 2017; Subramaniam & 

Silverman, 2000, 2007). In this study, the affective component of attitude measures PPETs’ 

emotional preferences and feelings (e.g., enjoyment) toward fitness testing (Ajzen & Fishbein, 

2000; Balga et al., 2019; Keating et al., 2008; Leatherman & Niemeyer, 2005). While the cognitive 

component of attitude measures teachers’ beliefs and understanding about fitness testing (e.g., 

importance of fitness testing) (Balga et al., 2019; Keating et al., 2008; Mercier et al., 2017; 

Silverman, 2017). This attitude model has a higher validity and internal consistency than other 

models of attitude (i.e., one-component, three-component) (Subramaniam & Silverman, 2000). 

Moreover, a majority of PE research employed the two-component of attitude in developing 

instruments to measure attitude (Mercier et al., 2017; Silverman, 2017).  

 
 

 

 

 

Figure 2:  Two-component Model of Attitudes toward HRFT. 

RESEARCH DESIGN 

This study applied a cross-sectional design (Setia, 2016) to examine PPET attitudes toward 

HRFT. According to Setia (2016), cross-sectional study design aims to measure the outcome and 

the exposure(s) in the population and may study their association. In a cross-sectional study design, 

participants are recruited based on inclusion and exclusion criteria, and by studying the exposure 

and outcome at the same time, the prevalence of the outcome can be estimated. Moreover, a cross-
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Importance of fitness tests 
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sectional study can be used for population-based surveys (Setia, 2016). Some strengths have been 

identified regarding cross-sectional study by Setia (2016): (a) the study can be conducted relatively 

fast and inexpensively; (b) information about the prevalence of outcomes or exposures can be 

obtained from this study design; and (c) this study design may be useful for planning, monitoring, 

and evaluation. It should be noted that PPETs from different years in university were all included 

in this study. 

Study Context 

This study was conducted during the coronavirus disease (COVID-19). The COVID-19 

pandemic has resulted in worldwide use of social distancing in order to prevent the spread of the 

virus through social contact (Sekulic et al., 2020). Because of that, schools closed and university 

courses were conducted virtually in the US (Rundle et al., 2020). Moreover, adults had negative 

changes to their PA and sleep during the pandemic, which were associated with higher depression, 

anxiety, and stress symptoms (Stanton et al., 2020). It should also be noted that some factors (e.g., 

psychological distress, the lack of field-based experience due to K-12 school closings, and limited 

lab experimentations in university virtual courses) caused by the COVID-19 pandemic might have 

affected PPETs attitudes toward HRFT in this study.  

Participants Recruitment and Procedure 

Institutional Review Board (IRB) approval was obtained before the recruitment and data 

collection in the US. Before the recruitment, G*Power 3.1 was used to calculate a total sample size 

of 434, generating the statistical power of 0.95 with a small effect size.  

Amazon’s Mechanical Turk (MTurk) was employed to recruit PPETs in the US to secure 

a large sample size. MTurk, started in 2005, is an international crowdsourcing web service that has 

been widely used as a method of gathering data to support education research (Bartneck et al., 

2015; Follmer et al., 2017; Holden et al., 2013; Johnson & Borden, 2012). There are two main 

types of individuals engaged in MTurk: (a) requesters who post tasks to be completed; and (b) 
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workers who browse, select, and complete certain tasks, for which they are paid (Follmer et al., 

2017). The researcher of this study positioned as a requester on MTurk and posted the survey of 

PPET attitudes toward HRFT for completion. In terms of potential worker composition, there are 

over 500,000 workers from about 190 countries who are able to complete various tasks, with more 

than 75% of them in the US (Paolacci & Chandler, 2014). 

Tasks on MTurk are referred to human intelligence tasks (HITs), and workers are paid 

upon successful completion (Paolacci et al., 2010). In educational and psychological research, 

HITs include completion of questionnaires, surveys, and experiments (Follmer et al., 2017). To 

ensure quality responses, requesters often set up predefined criteria (e.g., location, gender, age, 

occupation, etc.) to restrict the visibility of tasks to workers, and only workers who meet the 

qualifications can access the HITs (Paolacci et al., 2010). Moreover, requesters can either approve 

or reject workers’ assignments, even declining payment for work that is below a desired standard 

(e.g., low quality, incomplete). This allows for data screening (Follmer et al., 2017).  

In this study, the researcher published the survey link on MTurk to recruit PPETs as 

workers on MTurk. The restrictions of this task were workers who are identified as PPETs and 

resident in the US only. Workers had to verify that they were PPETs in order to take the survey.  

A minimal 10 cent payment was made to workers who met the criteria and fully completed the 

task at the desired quality level. Survey responses with incorrect survey code were discarded, 

which provided a way for the researcher to eliminate invalid surveys and screen data. There are 

many advantages of using MTurk as a source of research data, including: (a) the ability to obtain 

a more diverse sample (Buhrmester et al., 2011); (b) the ability to collect large sample size quickly 

and at low cost (Jognson & Borden, 2012; Paolacci & Chandler, 2014); and (c) the ability to obtain 

reliable data from participants on MTurk (Rouse, 2015).  

Participants 

A total of 675 American PPETs took the survey. After data screening, 501 American PPET 

responses were used for the data analysis. The average age was 28.12 ± 7.335. Participants were 

grouped by gender, ethnicity, year in university, and previous experience with fitness tests. More 
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than half of the participants were male (56.5%). Students were mainly Caucasian (40.9%), Asian 

American (17.4%), African American (15.2%), Native American (11.4%), and Hispanic/Latino 

(10.4%). About half of the participants were seniors in college (45.5%), with juniors around 20%. 

Survey results showed that the vast majority of responding American PPETs, over 65%, had at 

least a somewhat enjoyable experience with fitness tests when they were in K-12 schools. See 

Table 3 below for detailed response data. 

 
 N % 

Gender Male 283 56.5% 
Female 218 43.5% 

Ethnicity African American 76 15.2% 
Asian American 87 17.4% 
Caucasian 205 40.9% 
Hispanic/Latino 52 10.4% 
Native American 57 11.4% 
Bi-Racial 
Multi-Racial 

8 
7 

1.6% 
1.4% 

Missing 9 1.8% 
Year in 

University 
Freshman 42 8.4% 
Sophomore 67 13.4% 
Junior 96 19.2% 
Senior 228 45.5% 
Other 52 10.4% 
Missing 16 3.2% 

Previous 
Experience 
with Fitness 

Tests 

Very unenjoyable 5 1.0% 
Unenjoyable 12 2.4% 
Somewhat unenjoyable 28 5.6% 
Neither enjoyable nor unenjoyable 40 8.0% 
Somewhat enjoyable 92 18.4% 
Enjoyable 136 27.1% 
Very enjoyable 98 19.6% 
Missing 90 18.0% 

Table 3:  American PPETs’ Demographics in Study I. 

The locations (city and state) of participants was retrieved by Qualtrics and gathered into 

an excel file. Then Tableau Desktop 2020.1 was applied to visualize the US geographical 
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distribution of participating PPETs. As presented in Figure 3, participating PPETs were mainly 

from the East, West, South, Central and Northeast regions, including a total of 31 states.  

 

 

Figure 3:  Geographical Distribution of Participating PPETs.  

Instrument 

This study used the instrument developed by Keating and colleagues (2001) to measure 

PPET attitudes toward fitness tests in schools based on the two-component model of attitude 

(Appendix A-1). Table 4 presents the cognitive domain and affective domain of the instrument 

with their subdomains and items. Specially, this instrument includes an affective component with 

“enjoyment of fitness tests” as the subdomain and a cognitive component with two subdomains of 

“belief in the importance of fitness tests (four items in total) and belief in the usefulness of fitness 

test results (six items)”.  
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The strength of attitude was measured by a total of 16 items with a 7-point Likert scale, 

with 1 representing “strongly disagree”, 7 representing “strongly agree”, and 4 representing 

“neutral”. Both positive and negative items were included to avoid participant bias. Examples of 

items are: “Fitness tests are interesting”, and “I dislike fitness tests”. The mean score of the 

affective and cognitive components measured the overall attitude. Thus, a high score indicates a 

positive attitude.  

The instrument has acceptable levels of reliability and validity. Specifically, the construct 

validity for the instrument from the confirmative factor analysis (CFA) indicated acceptable 

goodness-of-fit indices (root mean square error of approximation [RMSEA] =0.08, Goodness of 

Fit Index [GFI] = 0.998, root mean square of residual/discrepancy [RMSR] = 0.05). In addition, 

the overall instrument has high internal consistency reliability (G-C alpha = 0.92, omega = 0.94). 

The factor loading for each item on the scale was greater than 0.30, ranging from 0.35 to 0.93, 

confirming those items to be good indicators of the components being measured.  

Demographic information such as gender, ethnicity, year in university, and experience with 

fitness tests (e.g., types of fitness tests they participated in, nature of the experience) was collected 

at the end of the survey (Appendix B-1). This information was used to test the influence of the 

most commonly used demographic factors on teacher attitudes (Keating & Silverman, 2004; 

Keating et al., in press). 
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Domain Subdomain Items 
Affective Enjoyment of fitness tests A3: Fitness tests are boring. 

A5: I dislike fitness tests. 
A7: Fitness tests are interesting. 
A8: My experiences associated with fitness tests have 
been enjoyable. 
A14: Fitness tests are fun. 
A16: I like fitness tests. 

Cognitive Importance of fitness tests C1: Time spent on fitness tests is well worth it. 
C2: Fitness tests are an important component of 
physical education. 
C10: Fitness tests should be highly stressed in 
schools. 
C12: Fitness tests are a waste of time. 

Usefulness of fitness test 
results 

C4: The results of fitness tests help students 
understand their health-related fitness status. 
C6: The results of fitness tests help teachers develop 
better lesson plans for their future physical 
activity/fitness instruction. 
C9: The results of fitness tests motivate students to 
participate in physical activity on a regular basis. 
C11: The results of fitness tests can help teachers 
effectively evaluate students’ health-related physical 
fitness. 
C13: The results of fitness tests can be used to assess 
the effect of a teacher’s physical activity/fitness 
instruction. 
C15: The results of fitness tests inaccurately reflect 
what students learned in physical activity/fitness 
instruction. 

Table 4:  PPET Attitudes toward Fitness Testing Scale (Keating et al., 2001). 

Note: A: affective domain; C: cognitive domain; the number of the question represents the order 

of the question on the survey.  

Data Collection 

The survey was created online using Qualtrics. The survey is relatively short, with 

participants needing about five minutes to complete it. Participants could complete the survey 

using either a computer or a mobile phone. There was a cover page to the survey including an 
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informed consent form and the instructions for filling it out anonymously (Appendix C-1). 

Specifically, PPETs were informed that their responses would remain anonymous and 

participation was strictly voluntary and would have no bearing on their academic success. Before 

potential respondents proceeded to the survey, they were asked to click on the “Yes” button on the 

front page to give their informed consent to participate in this study. No written consent forms 

were used since the survey did not ask any personal information. 

The survey link was posted on MTurk which was available for three weeks from 3/13/2020. 

This HIT was titled “PPET attitudes toward HRFT”, and workers were paid $0.10 for the task 

completion. The HIT was visible only to workers resident in the US. On the cover page, workers 

were required to confirm that they were PPETs in order to take the survey, and the PPET was 

defined as “undergraduate students major in physical education who will teach physical education 

classes in K-12 schools”. In addition, there was a survey code set up at the end of the survey for 

the verification of survey completion. In other words, if a worker posted a wrong code, the 

researcher could refuse to pay the worker and the HIT would been reopened to other workers.  

Data Analysis  

Data screening was conducted prior to data analysis to eliminate cases with more than 50% 

missing values (Meyers et al., 2017). Extreme outliers were excluded from the data set to ensure 

normal distribution. A number of data analytic procedures were applied to test each research 

question and its corresponding hypotheses.  

Factor analysis explains the internal structure of observed variables by a small set of factors 

with a number of corresponding items, thus determining the items to be included in a scale (Stevens, 

2012). In this way, construct validity of the given scale can be examined through factor analysis 

to understand the extent to which the relationships among items in the instrument are consistent 

with the theory and concepts (Waltz et al., 2010). As a deductive approach, CFA was used to 

determine if the hypothesized theoretical structure fits the data. Given that the same instrument 

was translated and used to collect both American and Chinese data, CFA was conducted in IBM 
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SPSS Amos 26 Graphics to examine the relationship between the two attitude components and 

their corresponding items. A set of statistical indices were evaluated to examine the model fit, 

including standardized root mean square residual (SRMR), root mean square error of 

approximation (RMSEA), goodness of fit index (GFI), normed fit index (NFI), and comparative 

fit index (CFI). In particular, indications of a good model fit include: (a) a SRMR value of 0.08 or 

less; (b) a RMSEA value of 0.08 or less; (c) a GFI value of over 0.95 or more; (d) an NFI value of 

0.95 or more; and I a CFI value of 0.95 or more (Meyers et al., 2017).  

Descriptive statistics including means and standard deviations for all the attitude variables 

(e.g., overall attitude, three subdomains of attitude) were calculated using SPSS V26.0. Negative 

items in the instruments were reverse-coded so that a high score reflected a positive attitude. The 

affective component was measured by the average of all the items in the affective subdomain (i.e., 

enjoyment of fitness tests), while the cognitive component was the average of all cognitive 

subdomain items in the cognitive two subdomains (i.e., belief in the importance of fitness tests, 

and belief in the usefulness of fitness test results). The overall attitude was the average of the 

affective and cognitive components. Moreover, teacher characteristics in the instrument, including 

gender, ethnicity, previous experience with fitness tests, and year in university were converted into 

categorical data and the percentage and the mean of each category were computed.  

The dependent variables were overall attitude and three subdomains of attitude (i.e., belief 

in the importance of fitness tests, belief in the usefulness of fitness testing results, and enjoyment 

of fitness tests). The independent variable was teacher characteristics including gender, ethnicity, 

year in university, and previous experience with fitness tests. Individual main effect and interaction 

effects of these variables were examined. Given that the dependent variables in multivariate 

analysis of variance (MANOVA) must be independent of each other (Meyers et al., 2017), the 

overall attitude cannot be used in MANOVA. Therefore, a four-way MANOVA was conducted to 

investigate differences in the three subdomains of attitude by teacher characteristics. Post hoc test 

was performed for significant MANOVA to identify where the differences were. Similarly, a four-

way analysis of variance (ANOVA) was performed to test differences in overall attitudes by 
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teacher characteristics. For significant ANOVA tests, a follow-up test (i.e., Tukey HSD) was 

performed to determine how the variables of ethnicity, year in university, and previous experience 

with fitness tests contributed to the differences. A follow-up independent sample t-test was 

conducted to explore the significant differences contributed by gender.  

RESULTS 

Construct Validity of the Instrument 

A CFA (N total = 1267, N American PPETs = 501, N Chinese PPETs = 776) was performed aiming to 

verify the proposed factors identified in a hypothesized conceptual framework. The original model 

fit indices were not within the acceptable ranges (see Table 5 & Figure 4). Therefore, model re-

specification was deemed necessary. One way that can be used to improve model fit is to trim it 

by deleting non-significant coefficients (Meyers et al., 2006). Accordingly, in this study, based on 

the modification indices, three items (i.e., A3, A5, C12) with a factor loading lower than 0.3 were 

removed. Additionally, according to Meyers and colleagues (2006), “the unique variance (error 

variance) can be related due to the possibility existed that this variance may be systematic and thus 

interpretable” (p. 548). Accordingly, four pairs of related unique variance (error variance) were 

added to increase the model fit according to the modification indices, and the added pairs were: (a) 

e12 and e9; (b) e14 and e9; (3) e13 and e8; and (4) e14 and e16 (see Figure 5).  

Overall, three items were removed, and four pairs of related unique variance (error variance) 

were added to achieve best model fit. The re-specified model with 13 items was illustrated in 

Figure 5. The re-specified model achieved good model fit (i.e., RMSR = .078, RMSEA = .066, 

GFI = .956, NFI = .957, CFI = .964) (see Table 5) between the 2-factor structure and the data in 

this study. Therefore, the data analysis in the following sections used data without the three unfitted 

items.  
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Factor Model RMSR RMSEA GFI NFI CFI 

Proposed .406 .139 .781 .757 .764 
Re-specified .078 .066 .956 .957 .964 

Table 5:  Model Fit Indices for Confirmatory Factor Analysis. 

Note: RMSR: standardized root mean square residual; RMSEA: root mean square error of 

approximation; GFI: goodness of fit index; NFI: normed fit index; CFI: comparative fit index. 

 

 

Figure 4:  Structural Diagram for the Proposed Model of PPET Attitudes toward HRFT. 
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Figure 5:  Structural Diagram for the Re-specified Model of PPET Attitudes toward HRFT. 

Overall Attitudes and Differences in Gender, Ethnicity, Year in University, and Previous 
Experience with Fitness Tests 

One-way ANOVA was first used to briefly examine group differences of American PPETs’ 

overall attitudes by gender, ethnicity, year in university, and previous experience with fitness tests. 

The average attitude score of each group is presented in Table 6. In general, sophomores in college 

had the lowest average attitude score, and the difference was only significant comparing to those 

in their senior year (p = .049). PPETs who had very enjoyable experiences with fitness tests had 

the highest attitude score among all the other groups, and the difference was significant. Overall, 

PPETs who had more enjoyable experiences with fitness tests had significantly higher attitude 

scores than those who had negative previous experiences [F(6,404) = 19.85, p < .001]. Although 

gender and ethnicity had no significant effect on PPETs’ overall attitudes, females tended to have 
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a slightly higher average attitude score than males, and Caucasians had a lower score than other 

groups. There was no interaction effect.  

 
 Overall Attitude 

M(SD) 
Gender Male 5.07 (0.91) 

Female 5.09 (0.88) 
Ethnicity  African American 5.11 (0.88) 

Asian American 5.21 (0.85) 
Caucasian 4.95 (0.96) 
Hispanic/Latino 5.19 (0.82) 
Native American 5.31 (0.77) 
Bi-Racial 
Multi-Racial 

4.46 (0.81) 
4.75 (0.75) 

Year in University Freshman 4.99 (0.83) 
Sophomore  4.85 (0.93)* 
Junior 4.96 (0.95) 
Senior  5.19 (0.86)* 
Other 5.15 (0.99) 

Previous 
Experience with 
Fitness Tests 

Very unenjoyable 4.04 (1.19) 
Unenjoyable   3.58 (1.38) 
Somewhat unenjoyable 4.26 (0.75) 
Neither enjoyable nor 
unenjoyable 

4.40 (0.72) 

Somewhat enjoyable 5.17 (0.65) 
Enjoyable 5.20 (0.70) 
Very enjoyable    5.81 (0.91)*** 

Table 6: American PPET Overall Attitudes by Groups. 

Note: *** indicates significant difference at p < .001 level; * indicates significant difference at p 

< .05 level. 

Three Subdomains of Attitude and Differences in Gender, Ethnicity, Year in University, 
and Previous Experience with Fitness Tests 

Means and standard deviations of the two subdomains of cognitive component of attitude 

and the affective component of attitude were reported in Table 7. Simple MANOVA was first used 
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to briefly examine group differences by gender, ethnicity, year in university, and previous 

experience with fitness tests. Then a four-way MANOVA was conducted to examine the effect of 

gender, ethnicity, year in university, and previous experience with fitness tests on all three aspects 

of attitude toward HRFT.  

 
 Affective 

Enjoyment  
Cognitive  

Importance Usefulness Subtotal 
M(SD) M(SD) M(SD)  

Gender Male 5.25 (1.13) 5.22 (1.14) 4.87 (0.86) 4.99 (0.89) 
Female 5.30 (1.11) 5.20 (1.04) 4.91 (0.83) 5.01 (0.84) 

Ethnicity  African American 5.41 (1.05) 5.16 (1.11) 4.89 (0.81) 4.98 (0.85) 
Asian American 5.39 (1.03) 5.37 (1.07) 5.02 (0.80) 5.14 (0.83) 
Caucasian 5.06 (1.21)* 5.07 (1.16) 4.81 (0.91) 4.89 (0.93) 
Hispanic/Latino 5.41 (1.05) 5.32 (1.07) 4.97 (0.78) 5.09 (0.80) 
Native American 5.59 (1.05)* 5.54 (0.92) 5.02 (0.74) 5.19 (0.71) 
Bi-Racial 
Multi-Racial 

4.69 (0.90) 
4.93 (0.85)  

4.83 (0.97) 
4.81 (1.07) 

4.13 (0.93) 
4.59 (0.77) 

4.36 (0.87) 
4.67 (0.84) 

Year in 
University 

Freshman 5.24 (1.06) 5.17 (1.04) 4.72 (0.84) 4.87 (0.81) 
Sophomore 5.09 (1.15) 4.85 (1.23)** 4.68 (0.82) 4.74 (0.89) 
Junior 5.13 (1.14) 5.04 (1.14) 4.80 (0.92) 4.88 (0.93) 
Senior 5.36 (1.09) 5.36 (1.06)** 5.00 (0.80) 5.11 (0.82) 
Other 5.25 (1.27) 5.21 (1.11) 4.98 (0.92) 5.11 (0.92) 

Previous 
Experience 
with 
Fitness 
Tests 

Very unenjoyable 4.30 (1.45) 3.93 (1.19) 3.93 (1.37) 3.94 (1.29) 
Unenjoyable 3.50 (1.64) 3.42 (1.57) 3.71 (1.38) 3.61 (1.37) 
Somewhat 
unenjoyable 

4.23 (1.01) 4.36 (1.02) 4.22 (0.60) 4.27 (0.68) 

Neither enjoyable nor 
unenjoyable 

4.44 (0.89) 4.40 (0.98) 4.38 (0.72) 4.39 (0.72) 

Somewhat enjoyable 5.31 (0.90) 5.35 (0.93) 4.99 (0.63) 5.11 (0.65) 
Enjoyable 5.33 (0.91) 5.43 (0.81) 4.99 (0.70) 5.14 (0.67) 
Very enjoyable 6.19 

(0.73)*** 
5.94 
(0.94)*** 

5.49 
(0.79)*** 

5.64 (0.76) 

Table 7:  Three Attitude Subdomains of American PPETs by Groups. 

Note: *** indicates significant difference at p < .001 level; ** indicates significant difference at 

p < .01 level; * indicates significant difference at p < .05 level. 

Two subdomains of the cognitive component 
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The results of the one-way MANOVA using gender as the independent variable suggests 

that gender has no significant effect on belief in the importance and usefulness of fitness tests. A 

similar result was found for ethnicity.  

Year in university had a significant effect [Wilk’s Lambda = .955, F(4,484) = 1.834, p = 

.039]. The univariate test indicated differences in belief in the importance of fitness tests [F(4,484) 

= 3.768, p = .005]. Specifically, sophomores had the lowest belief in the importance of fitness 

tests, and the difference was significant when compared to seniors (p = .007).  

Previous experience with fitness tests also had a significant effect [Wilk’s Lambda = .600, 

F(6,410) = 12.508, p < .001]. The univariate test indicated differences in belief in the importance 

of fitness tests [F(6,410) = 28.890, p < .001], and usefulness of the testing results [F(6,410) = 

24.166, p < .001]. Specifically, PPETs who had a very enjoyable experience with fitness tests had 

the highest belief in both the importance and the usefulness of fitness tests (p < .001). 

The four-way MANOVA presented no interaction effect on belief in the importance and 

usefulness of fitness tests. Previous experience with fitness tests had an individual effect [Wilk’s 

Lambda = 0.602, F(6,404) = 7.303, p < .001]. The univariate test indicated that previous 

experience with fitness tests had a significant effect on belief in the importance of fitness tests 

[F(6,404) = 15.568, p < .001], and usefulness of the testing results [F(6,404) = 11.461, p < .001]. 

Specifically, PPETs who had a very enjoyable experience with fitness tests had the highest belief 

in both the importance and the usefulness of fitness tests of all groups (p < .001). 

Affective component: Enjoyment of fitness tests 

The one-way MANOVA presented that gender had no effect on the enjoyment of fitness 

tests. A similar result was found for the variable of year in university.  

Ethnicity had a significant effect [Wilk’s Lambda = .931, F(7,494) = 1.681, p = .028]. The 

univariate test indicated differences in the affective component of attitude [F(7,494) = 2.519, p = 

.015]. Native American PPETs had the highest affective score of all groups, but a significant 

difference only exists when comparing to Caucasians (p = .035).  
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Previous experience with fitness tests also had a significant effect [Wilk’s Lambda = .600, 

F(6,410) = 12.508, p < .001]. The univariate test indicated differences in the affective component 

of attitude [F(6,410) = 37.058, p < .001]. Specifically, PPETs who had a very enjoyable experience 

with fitness tests had the most positive feelings toward HRFT (p < .001). 

No interaction effect on the affective component of attitude toward HRFT was found. 

Previous experience with fitness tests had an individual effect [Wilk’s Lambda = 0.602, F(6,404) 

= 7.303, p < .001]. The univariate test indicated that previous experience with fitness tests had a 

significant effect on the affective component of attitude [F(6,404) = 20.621, p < .001]. Specifically, 

PPETs who had a very enjoyable experience with fitness tests had the highest affective score of 

all groups (p < .001).  

DISCUSSION 

School-based HRFT has been an imperative part in fitness education programs and PE. 

However, it has not been used effectively to promote student health-related fitness (Corbin et al., 

2014). Early debates in the use of fitness assessment led many experts to question the role and the 

utility of HRFT, but today there is a clear consensus by scholars in this field concerning the 

importance of the appropriate use of HRFT in school PE (Keating et al., 2019; Mahar & Rowe, 

2008; Silverman et al., 2008; Zhu, 2018). Furthermore, research has identified how important PE 

teacher attitude is in their use behaviors with HRFT (Keating et al., 2001; Kulinna et al., 2000; 

Mercier et al., 2017, Silverman, 2017) Nevertheless, research on PPET attitudes toward HRFT has 

been greatly neglected, and much remains to be explored. PPETs will be required to administrate 

HRFT in K-12 schools in some states in the future (Keating et al., 2002; Keating et al., in press; 

Petersen et al., 2003). Thus, it is extremely important to better understand PPET attitudes toward 

it so that proper interventions can be implemented in PETE programs when they are still in 

university. Notably, this study updates our understanding specifically about American PPET 

attitudes. The following sections address the findings of this study more deeply, followed by a 

discussion of possible implications.  
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Construct Validity of the Instrument 

After eliminating three items from the primary instrument, the re-specified model of PPET 

attitude toward HRFT had an acceptable construct validity for both American participants and 

Chinese participants. Future studies targeting international populations should always reexamine 

the model fit of the instrument in order to generate appropriate results. Moreover, the added pairs 

of unique variances in the cognitive component of attitude indicated that the subdomains (belief 

in the importance of fitness test, belief in the usefulness of fitness testing results) share some 

variance that is not explained by the cognitive component, which means that the loadings were not 

high enough. Therefore, more research should be conducted to revalidate the instrument to 

improve the model fit of the survey structure.  

Overall Attitudes and Differences in Previous Experience with Fitness Tests, Year in 
University, Gender, and Ethnicity 

Previous experience with fitness tests 

American PPETs’ previous experience with fitness tests significantly affected overall 

attitudes toward fitness testing, which is consistent with the findings reported by Keating and 

colleagues (2002). As expected, positive previous experience with fitness testing resulted in 

positive attitudes toward it. It should be noted that PPET beliefs and attitudes formed from their 

K-12 PE experiences might be persistent and continuous through their PETE training phase. This 

study retained the hypothesis because PPETs who had very enjoyable experiences with fitness 

tests in K-12 schools had the highest attitude scores comparing to other groups. This is very 

important information to in-service PE teachers that they should create a positive environment and 

experience for students when implementing fitness testing.  

Year in university 

Different from what has been reported by other researchers (Keating et al., 2002), PPETs 

in their senior university year had the highest attitude scores, and the difference was statistically 

significant compared to sophomores. Moreover, PPETs in their 3rd and 4th year had higher attitude 
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scores than those in their 1st and 2nd year, indicating that time spent in a PETE program does affect 

PPET attitudes. Current PETE programs might be having more success in improving PPET 

attitudes than at the time when the previous research was done. Researchers state that student 

attitudes can be changed through well-planned interventions (Mercier et al., 2017). Therefore, 

more research is warranted into the existence and type of intervention actions used in PETE 

programs for preparing PPETs for fitness testing.  

Gender 

Although gender had no significant effect on American PPET overall attitudes, this study 

presents a slightly higher overall attitude score for females than males. This finding was different 

from what was found by Miller and colleagues (2016) and Keating and colleagues (in press), who 

reported that males had a more positive and significant overall attitude. It was reported that female 

students had a better physical fitness level than their male counterparts in a university setting in 

China (Hao et al., 2015). More research is needed to explore gender differences in American PPET 

attitudes toward HRFT.  

Ethnicity 

No significant effect of ethnicity on PPETs’ overall attitudes was found. This finding was 

different from the finding from a sample of in-service PE teachers (Ferguson et al., 2007), which 

reported that the Latino American group had more positive overall attitudes than other groups, but 

the difference was not significant comparing to Caucasians. Caucasians had lower overall attitude 

scores than Latino group, which was similar to Ferguson and colleagues (2007)’s findings. 

Unfortunately, there is no available data to explaining what produces attitude differences by 

ethnicity. Further study in this direction is needed.  

Differences in Attitude Subdomains by Previous Experience with Fitness Tests, Year in 
University, Gender, and Ethnicity 

Previous experience with fitness tests 



 61 

American PPETs who had very enjoyable previous experiences with fitness tests also had 

the highest attitude scores in all three subdomains. Since PE teachers are responsible for 

implementing fitness testing in K-12, the important role of quality PE teachers should be 

recognized. To ensure students have positive experiences and attitudes toward fitness testing, PE 

teachers should not merely focus on the validity and reliability of the tests. PE teachers should give 

students enough autonomy so that students can actively engage in the testing. Moreover, PE 

teachers should be capable to give students appropriate feedback and support based on their testing 

results and help students build a daily PA routine. In this way, students can truly identify the value 

of fitness testing and thus, have positive feelings toward it. This aligns with the Fitness for Life 

model advocated by Corbin and colleagues (2020). This model helps build a stairway for students 

to be independent and active decision makers toward lifetime fitness (Corbin et al., 2020a; Corbin 

et al., 2020b; Zhu, 2018). Therefore, professional development for in-service PE teachers and 

PETE trainings for PPETs relevant to fitness testing should apply a broader perspective grounded 

in the Fitness for Life model.  

Year in university 

Year in university impacted PPET belief in the importance of fitness tests. Specifically, 

senior PPETs had the highest scores in this regard, which was significantly different from those in 

their 2nd year. This is very useful information. The reason may be because senior PPETs have had 

field teaching experience including student teaching, which helped them realize the importance of 

fitness testing. If so, PETE programs should plan earlier field experience specifically related to 

HRFT so that PPETs in earlier years can gain more positive hands-on experience with it in K-12 

school contexts. It is also noted that all PPETs in different years had very low scores in the belief 

in the usefulness of fitness test results comparing to other subdomains. This may be trace back to 

the PPET’s personal experience as children in K-12, when their testing results were rarely used, 

interpreted or explained for them to understand the value of the results (Keating & Silverman, 

2009). If so, PETE programs should have courses and practices to teach PPETs how to interpret 
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and use fitness testing results to identify student strengths and weaknesses so that appropriate 

fitness-enhancing PA can be implemented.  

Gender 

Gender had no significant effect on all three subdomains of attitudes. However, females 

had slightly higher scores for affective component (enjoyment of fitness tests) and belief in the 

usefulness of fitness tests, which was different from the results presented in earlier studies 

(Ferguson et al., 2007; Keating et al., 2002; Keating et al., in press; Miller et al., 2016). Previous 

research reported male PPETs believed more so than females that health and PE teachers should 

maintain a fit and healthy body to be role models to their students (Yager et al., 2020), which might 

result in higher attitude scores among males. Therefore, it is puzzling why females in this study 

had higher attitude scores. More research should be conducted to investigate gender differences in 

attitudes toward HRFT in university settings.  

Ethnicity 

As for the ethnicity differences, only the significant difference between Native American 

PPETs and Caucasians in the affective component was found. Given that Caucasians had a lower 

affective component score than other ethnic groups, it suggests that this group of PPETs dislikes 

fitness testing more than others, which also contributed to the lower overall attitude scores for 

Caucasians. This finding is consistent with what has been reported in Ferguson and colleague 

(2007)’s study using an in-service PE teacher sample. However, no data are available to explain 

what resulted in attitude differences by ethnicity specifically in the affective domain. Further 

studies on this topic are needed. 

LIMITATION 

It should be noted that the data collection was conducted during the COVID-19 pandemic, 

which resulted in nationwide school closings as well as learning and teaching virtually in 

university settings in the US. Thus, for PPETs, the lack of field-based experience in K-12 schools, 
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and limited lab experimentations of HRFT might have affected their attitudes toward HRFT in this 

study. Moreover, only PPETs with a MTurk account could have the opportunity to participate in 

the study and the percentage of PPETs have a such account is still unknown in the US. In addition, 

the average age of American PPETs in this study is too high to the PPET population in the US. 

Cautions should be exercised when generalizing the findings to its population.  

CONCLUSIONS 

Overall, American PPETs had slightly positive attitudes toward HRFT. Specifically, 

PPETs’ previous experiences with fitness tests had significant effects on overall attitudes and all 

three subdomains of attitude. Senior PPETs had a higher overall attitude score than PPETs in other 

years, and the difference was significant when comparing to sophomores. Differences in belief in 

the importance of fitness tests contributed to the differences in the overall attitudes by year in 

university. Caucasians had lower scores in all three subdomains of attitude, and the score in the 

affective component of attitude was significantly lower than Native Americans. No significant 

gender difference was found but females had a slightly higher overall attitude score than males. 

Ensuring all PPETs have more positive attitudes is challenging, but is a goal worth setting, and 

accomplishing it requires collaborations. More research on gender and ethnicity differences in 

PPET attitudes is warranted. 
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Chapter 4: Comparisons of Attitudes toward Health-related Fitness Testing 
between American and Chinese Pre-service Physical Education Teachers—

Study II 

 

RESEARCH AIMS, QUESTIONS, AND HYPOTHESES 

The primary purpose of this study is to compare PPET attitudes toward HRFT between the 

US and China. Three research questions were explored, followed by related hypotheses.  

1. What are the differences in overall attitudes toward HRFT between American and Chinese 

PPETs? 

Hypotheses 1: Chinese PPETs have a significantly higher overall attitude score than 

American PPETs.  

2. What are the differences in three attitude subdomains toward HRFT between American 

and Chinese PPETs? 

Hypotheses 2(a): Chinese PPETs have a significantly higher score in the enjoyment of 

fitness tests than American PPETs.  

Hypotheses 2(b): Chinese PPETs have a significantly higher score in the belief in the 

importance of fitness tests than American PPETs.  

Hypotheses 2(c): Chinese PPETs have a significantly higher score in the belief in the 

usefulness of fitness testing results than American PPETs.  

3. What are the differences in gender, year in university, and previous experience with fitness 

tests on PPETs’ overall attitudes toward HRFT between the two countries? 

Hypotheses 3(a): PPETs’ overall attitudes toward fitness testing are significantly 

different by gender, year in university, and previous experience with fitness tests between the 

two countries. 

Hypotheses 3(b): There are interaction effects of gender, year in university, and 

previous experience with fitness tests on PPETs’ overall attitudes toward fitness testing 

between the two countries. 
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4. What are the differences in gender, year in university, and previous experience with fitness 

tests on PPETs three attitude subdomains toward HRFT between the two countries? 

Hypotheses 4(a): PPETs’ three attitude subdomains toward fitness testing are 

significantly different by gender, year in university, and previous experience with fitness tests 

between the two countries. 

Hypotheses 4(b): There are interaction effects of gender, year in university, and 

previous experience with fitness tests on PPETs’ three attitude subdomains toward fitness 

testing between the two countries. 

METHODS 

Participants Recruitment and Procedure 

This study applied cross-sectional design to examine PPET attitudes toward HRFT. 

Whereas Institutional Review Board (IRB) approval was obtained before the recruitment and data 

collection in the US, it was not required in China, but common IRB procedures were followed 

when recruiting Chinese PPETs. Different strategies were used to recruit PPETs in China and the 

US. Before the recruitment, G*Power 3.1 was used to calculate the sample size, and a total sample 

size of 470 was suggested in order to generate the power of 0.95 of the statistics.  

Chinese PPET Participants 

To recruit Chinese PPETs, a convenience sampling strategy was used. According to 

Mertens (2015), convenience sampling has been used frequently in psychological research, and 

participants are chosen based on their availability and their voluntary participation in the study. In 

this study, only the individuals who had connections with the researcher were contacted. However, 

Mertens (2015) emphasized the need of addressing the limitations of the sampling at the end of 

the study, because the results should not be generalized beyond the given population pool.  

A list of universities that have the connections with the researcher was generated, and a 

recruitment email was sent to the PETE program coordinators or professors at each university, 
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asking if they would allow their undergraduate PETE candidates to participate in the study. The 

email included the purpose of the study, request for participation, contact information of the 

principle investigator, and a survey link. As a result, 11 Chinese universities agreed to cooperate 

with the study, and a total of 1012 PPETs participated in the survey.  

After data screening, a total of 766 Chinese PPET responses were used for the data analysis. 

Overall, the average age of Chinese PPETs was 21.39± 2.00. More than a half of the participants 

were male (66.6%). Moreover, 37.3% of them were sophomores in college, and the percentage of 

freshmen, juniors, and seniors were 27.9%, 21.9%, and 12.8%, respectively. Regarding their 

previous experience with fitness tests as a K-12 student, 31.2% of them indicated a very enjoyable 

experience, 14.5% an enjoyable experience, and 20.9% a somewhat enjoyable experience. Please 

see Table 8 for detailed information of Chinese PPETs’ profiles.  

 
 N % 
Gender Male 510 66.6% 

Female 256 33.4% 
Year in 
University 

Freshman 214 27.9% 
Sophomore 286 37.3% 
Junior 168 21.9% 
Senior 98 12.8% 

Previous 
Experience 
with Fitness 
Tests 

Very unenjoyable 27 3.5% 
Unenjoyable 23 3.0% 
Somewhat unenjoyable 49 6.4% 
Neither enjoyable nor unenjoyable 157 20.5% 
Somewhat enjoyable 160 20.9% 
Enjoyable 111 14.5% 
Very enjoyable 239 31.2% 

Table 8:  Chinese PPETs’ Demographics in Study II. 

American PPET Participants 

The sample of American PPETs was the same as in study I. The researcher published the 

survey link on Mturk to recruit PPETs who were the workers on Mturk. The restrictions of this 

task were workers who are identified as PPETs and US residents only.  Workers had to give 
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confirm that they were PPETs in order to take the survey. 10 cents were paid for those workers 

who met the criteria and fully completed the task with the desired quality. After data screening, 

501 American PPET responses were used for the data analysis.  

In general, the average age of American PPETs was 28.12 ± 7.335. Students were grouped 

by nationality, gender, ethnicity, year in university, and previous experience with fitness tests. The 

percentage of female American PPETs was 43.4% and the percentage of their male counterparts 

was 56.5%. In addition, 40.9% of the participants were Caucasian, and the percentage of Asian 

American, African American, Native American, and Hispanic/Latino was 17.4%, 15.2%, 11.4%, 

and 10.4%, respectively. 45.5% of the participants were college seniors, and the percentage of 

freshmen, sophomores, and juniors was 8.4%, 13.4%, and 19.2%. Concerning participants’ 

previous experience related to fitness tests, 27.1% of them had an enjoyable experience and 19.6% 

of them had a very enjoyable experience, indicating a majority of US PPETs had at least somewhat 

enjoyable experience with fitness tests when they were in K-12 schools. Detailed information 

regarding US PPETs’ demographics was presented in Table 3. 

Instrument 

The primary instrument (Keating et al., 2001) used in this study consists of an affective 

domain with six items and a cognitive domain with 10 items as presented in Table 4. The strength 

of attitude was measured with a 7-point Likert scale, with 1 representing “strongly disagree”, 7 

representing “strongly agree”, and 4 representing “neutral”. Both positive and negative items are 

included to avoid participant bias. Examples of items are: “Fitness tests are interesting”, and “I 

dislike fitness tests”. The mean score of the affective and cognitive components measured the 

overall attitude. Thus, a high score indicates a positive attitude.  

The primary instrument has acceptable levels of reliability and validity. Specifically, the 

construct validity for the instrument from the CFA indicated acceptable goodness-of-fit indices 

(root mean square error of approximation [RMSEA] =0.08, Goodness of Fit Index [GFI] = 0.998, 

root mean square of residual/discrepancy [RMSR] = 0.05). In addition, the overall instrument has 



 68 

high internal consistency reliability (G-C alpha = 0.92, omega = 0.94). The factor loading for each 

item on the scale was greater than 0.30, ranging from 0.35 to 0.93, confirming those items to be 

good indicators of the components being measured.  

Demographic information such as gender, year in university, and experience with fitness 

tests (e.g., types of fitness tests participated in, nature of the experience) was collected at the end 

of the survey (Appendix B-2). This information was used to test the influence of the most 

commonly used demographic factors on teacher attitudes (Keating & Silverman, 2004; Keating et 

al., in press).  

Data Collection 

The survey was created online using Qualtrics. Both English and Chinese versions of the 

survey were available (Appendix A-2). The survey was first translated into Chinese by the 

researcher. Then three Chinese-born professionals in the field of PE who are working in the US 

universities were invited to double check the accuracy of the translation. Minor revisions were 

made based on the feedback from the three experts.  

The survey is relatively short, and the participants only needed about five minutes to 

complete it. Participants could complete the survey using either a computer or a mobile phone. 

There was a cover page of the survey including an informed consent form and instructions on how 

to fill it out the anonymously. Specifically, PPETs were informed that their responses would 

remain anonymous and participation was strictly voluntary and would have no bearing on their 

academic success (Appendix C-2). Before potential respondents proceed with the survey, they 

were asked to click on the “Yes” button on the front page to give their informed consent to 

participate in this study. No written consent forms were used since the survey did not ask any 

personal information. 

As for Chinese PPETs, the survey link was sent to the PETE program coordinators or 

instructors in 11 universities and they sent the link to their PETE students in China. These 

universities are located in the East, South, West, North and middle regions of China. Participants 
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were given about two weeks to complete the survey. No follow-up emails were sent because a 

relatively large sample size was secured.  

For American PPETs, the survey link was posted on Mturk and was available for three 

weeks. This HIT was titled “PPET attitudes toward HRFT” and workers were paid $0.10 for the 

task completion. The HIT was visible only to workers resident in the US. On the cover page, 

workers were required to confirm that they were PPETs in order to take the survey, and the PPET 

was defined as “undergraduate students major in physical education who will teach physical 

education classes in K-12 schools”. In addition, there was a survey code set up at the end of the 

survey for the verification of survey completion. If a worker posted a wrong code, they researcher 

could decline payment and the HIT would been reopened to other workers. Those survey responses 

with incorrect survey code were discarded.  

Data Analysis  

Data screening was conducted prior to the data analysis. It should be noted that study I re-

specified the model of the instrument (see Figure 5) with acceptable model fit indices (see Table 

5). Specifically, in order to have acceptable construct validity for the current sample, two items 

(i.e., A3, A5) were removed from the affective subdomain of “enjoyment of fitness tests”, and one 

item (i.e., C12) was removed from the cognitive subdomain of the “belief in the importance of 

fitness tests”. Therefore, the data analysis in this study also used the data without the three unfitted 

items (i.e., A3, A5, C12).  

Then descriptive analysis was performed with the means and standard deviations of 

components calculated, followed by testing the assumptions for ANOVA and MANOVA using 

SPSS V26.0. All negative items in the instruments were reverse-coded so that a high score reflects 

a positive attitude. The affective component was measured by the average of the four items in the 

affective subdomain (i.e., enjoyment of fitness tests), while the cognitive component was the 

average of nine cognitive subdomain items in the cognitive two subdomain (i.e., belief in the 

importance of fitness tests, and belief in the usefulness of fitness testing results). The overall 
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attitude was the average of the affective and cognitive components. Moreover, teacher 

characteristics including nationality, gender, year in university, and previous experience with 

fitness tests in the instrument were converted into categorical data and the percentage and the mean 

of each category were computed.  

Individual main effect and interaction effects of these variables were examined. Two-

sample t-test was used to examine the differences of PPET overall attitudes by nationality. One-

way MANOVA was used to examine the difference of three subdomains (enjoyment of fitness 

tests, belief in the importance of fitness tests, and belief in the usefulness of fitness testing results) 

by nationality. Then two-way ANOVA was used to explore the differences of overall attitudes by 

gender, year in university, and previous experience with fitness tests between nationalities, 

respectively. In addition, two-way MANOVA was conducted to investigate differences in the three 

subdomains of attitude (i.e., enjoyment of fitness tests, belief in the importance of fitness tests, and 

belief in the usefulness of fitness testing results) by gender, year in university, and previous 

experience with fitness tests between nationalities, respectively.  

It should be noted that in order to better compare PPET attitudes between the two countries 

by teacher characteristics, the variables of year in university and previous experience with fitness 

tests were recorded in a way that accounts for the very small participant size of some groups. 

Specifically, the variable of previous experience with fitness tests was recoded into two groups (1-

unenjoyable and neutral; 2-enjoyable). Year in university was recoded into two groups (1- 

underclassmen; 2-upperclassmen), where underclassmen includes freshmen and sophomores, and 

upperclassmen juniors and higher. Follow-up independent sample t-testing was conducted to 

examine the group differences by teacher characteristics between nationalities (Stork & Hartley, 

2014).  

RESULTS 

Differences of PPET Attitudes by Nationality  

Overall attitudes 
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Two-sample t-test was conducted to examine the difference of overall attitudes, which 

determined a significant effect of nationality on PPET attitudes (see Table 9). Specifically, Chinese 

PPETs (M = 5.28, SD = 1.11) had a significantly higher overall attitude score comparing to 

American PPETs (M = 5.08, SD = 0.90), t(1267) = -3.38, p = .001.  

 
 Overall attitude Affective 

Enjoyment of fitness 
tests 

Cognitive  
Importance  Usefulness 

M(SD) M(SD) M(SD) M(SD) 
US 5.08 (0.90) 5.27 (1.12)** 5.22 (1.10) 4.89 (0.84) 
China 5.28 (1.11)** 5.07 (1.37) 5.76 (1.16)*** 5.18 (1.15)*** 

Table 9:  Comparisons of PPET Attitudes between the US and China. 

Note: *** indicates significant difference at p < .001 level; ** indicates significant difference at p 

< .01 level. 

Three subdomains of attitudes 

One-way MANOVA was used to examine the difference of three subdomains (enjoyment 

of fitness tests, belief in the importance of fitness tests, and belief in the usefulness of fitness testing 

results) by nationality. The results presented that nationality had a significant effect [Wilk’s 

Lambda = .856, F(1,1267) = 71.058, p < .001]. The univariate test indicated differences in the 

enjoyment of fitness tests [F(1,1267) = 7.139, p < .01], belief in both the importance of fitness 

tests [F(1,1267) = 69.486, p < .001], and the usefulness of the testing results [F(1,1267) = 23.623, 

p < .001]. US PPETs had significant higher affective component score, but lower scores in the two 

subdomains of cognitive component, comparing to Chinese PPETs.  

Differences of Overall Attitudes by Gender, Year in University, and Previous Experience 
with Fitness Tests between China and the US 

Two-way ANOVA was applied to examine group differences of PPETs by gender, year in 

university, and previous experience with fitness tests between countries, respectively. Only the 
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interaction effect of the two variables was examined in order to understand the differences of 

PPETs’ overall attitudes by different teacher characteristics between China and the US. Means and 

standard deviations of the overall attitude can be found in Table 10.  

 
 Overall Attitude 

US China 
M(SD) N M(SD) N 

Gender Male 5.07 (0.91) 283 5.38 (1.12)*** 498 
Female 5.09 (0.88) 218 5.08 (1.05) 252 

Year in University 
(recoded) 

Underclassmen  4.96 (0.92) 89 5.35 (1.10)*** 500 
Upperclassmen  5.18 (0.90) 317 5.14 (1.08) 266 

Previous Experience 
with Fitness Tests 
(recoded) 

Unenjoyable and 
neutral 

4.22 (0.90) 84 4.64 (1.09)*** 256 

Enjoyable 5.37 (0.74) 322 5.60 (0.96)*** 510 

Table 10: PPETs’ Overall Attitudes by Teacher Characteristics between China and the US. 

Note: *** indicates significant difference at p < .001 level. 

Overall, nationality and gender had interaction effect on PPETs’ overall attitudes 

[F(1,1267) = 7.398, p = .007]. Then a follow-up independent sample test was conducted to 

examine the gender differences of PPETs’ overall attitudes between the two countries. The results 

presented only a significant difference for males between the two countries, with Chinese male 

PPETs (M = 5.38, SD = 1.12) having a significantly higher overall attitude score than American 

PPETs (M = 5.07, SD = 0.91), t(781) = -4.18, p < .001. No significant difference was found in 

females between China and the US. 

Nationality and year in university also had interaction effect on PPETs’ overall attitudes 

[F(3,1251) = 7.501, p < .001]. The follow-up independent sample t-test presented that Chinese 

underclassmen PPETs (freshmen and sophomores) (M = 5.35, SD = 1.10) had a significant higher 

overall attitude score than American PPETs (M = 4.96, SD = 0.92) in the same class [t(589) = -

3.59, p < .001]. No significant difference was found in upperclassmen PPETs between the two 

countries. Moreover, different from American PPETs, Chinese upperclassmen PPETs had lower 

attitude scores than their underclassmen compatriots.  
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The interaction effect between nationality and previous experience with fitness tests on 

PPETs’ overall attitudes was not significant [F(1,1172) = 2.116, p = .146]. However, the follow-

up t-test presented significant effect of previous experience with fitness tests on PPETs’ overall 

attitudes between the two countries [F(1,1172) = 247.685, p < .001]. Specifically, Chinese PPETs 

who had enjoyable previous experience with fitness tests (M = 5.60, SD = 0.96) had a significantly 

higher overall attitude score than American PPETs (M = 5.37, SD = 0.74), t(832) = -3.85, p < .001. 

A similar result was found for PPETs who had unenjoyable or neutral experiences in fitness tests. 

Chinese PPETs who had unenjoyable or neutral previous experience with fitness tests (M = 4.64, 

SD = 1.09) had a significantly higher overall attitude score than American PPETs (M = 4.22, SD 

= 0.90), t(341) = -3.56, p < .001. 

Differences of Three Attitude Subdomains by Gender, Year in University, and Previous 
Experience with Fitness Tests between China and the US 

Two-way MANOVA was used to examine group differences by gender, year in university, 

and previous experience with fitness tests between the countries. Table 11 presents the means and 

standard deviations of each subdomain of attitude.  

 

 
Table 11:  Comparisons of Three Subdomains of Attitude by Groups. 

Note: *** indicates significant difference at p < .001 level. 
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The two-way MANOVA using gender and nationality as the independent variable results 

suggests that gender and nationality have a significant interaction effect on the three subdomains 

of attitude [Wilk’s Lambda = 0.988, F(1,1267) = 4.89, p = .002]. The univariate test indicate 

significant differences in the enjoyment of fitness tests [F(1,1267) = 7.332, p = .007], and belief 

in the usefulness of the testing results [F(1,1267) = 9.908, p = .002]. Specifically, the follow-up t-

test indicated that American female PPETs (M = 5.30, SD = 1.11) had a significantly higher score 

in the enjoyment of fitness tests than Chinese female PPETs (M = 4.83, SD = 1.39), t(474) = -

3.898, p < .001. No significant difference was found in males between the two countries. As for 

the belief in the usefulness of fitness testing results, Chinese male PPETs (M = 5.30, SD = 1.15) 

had a significantly higher score than American male PPETs (M = 4.87, SD = 0.86), t(793) = -

5.758, p < .001.  

Nationality and year in university had a significant interaction effect [Wilk’s Lambda = 

0.993, F(1,1128) = 2.823, p = .038]. The univariate test indicated differences in belief in both the 

importance of fitness tests [F(1,1128) = 3.891, p = .049], and the usefulness of the testing results 

[F(1,1128) = 6.748, p = .010], and enjoyment of fitness tests [F(1,1128) = 7.999, p = .005]. The 

follow-up t-test presented that Chinese PPETs in their freshman and sophomore years (M = 5.77, 

SD = 1.16) had a significantly higher score in the belief in the importance of fitness tests than 

American PPETs (M = 5.04, SD = 1.22), t(589) = -5.251, p < .001. A similar result was found 

regarding the belief in the usefulness of fitness testing results. Chinese PPETs in their freshman 

and sophomore years (M = 5.24, SD = 1.15) had a significantly higher score than American PPETs 

(M = 4.76, SD = 0.84), t(589) = -4.615, p < .001. No significant difference was found in the 

enjoyment of fitness tests. For upperclassmen (junior and higher years), American PPETs (M = 

5.33, SD = 1.12) had a significantly higher score in the enjoyment of fitness tests than Chinese 

PPETs (M = 4.81, SD = 1.41), t(583) = 4.85, p < .001. As for belief in the importance of fitness 

tests, Chinese PPETs (M = 5.74, SD = 1.15) had a significantly higher score than American PPETs 

(M = 5.35, SD = 1.08), t(583) = -4.169, p < .001. No significant difference was found in the belief 

in the usefulness of fitness testing results.  
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Nationality and previous experience with fitness tests also had a significant effect [Wilk’s 

Lambda = 0.992, F(1,1172) = 3.196, p = .023]. The univariate test only indicated significant 

differences in the belief in the importance of fitness tests [F(1,1172) = 7.637, p = .006]. 

Specifically, the follow-up t-test reported that Chinese PPETs who had enjoyable experiences with 

fitness tests (M = 6.07, SD = 0.93) had a significantly higher score in their belief in the importance 

of fitness tests than those American PPETs (M = 5.56, SD = 0.92), t(836) = -7.800, p < .001. A 

similar result was reported for the group with unenjoyable experiences in fitness tests, with 

Chinese PPETs (M = 5.14, SD = 1.30) having a significantly higher score than those American 

PPETs (M = 4.22, SD = 1.14), t(341) = -6.210, p < .001. 

DISCUSSION 

Despite existing social, political, economic and cultural differences, China and the US have 

a similar evolutional history in the use of HRFT in schools, with similar objectives (Keating et al., 

2003; Keating et al., 2019). Hence, the wide use of HRFT in both countries provided a possibility 

for meaningful comparisons in this field. Previous inter-country comparisons of fitness testing 

programs (e.g., Keating et al., 2018) and teacher attitudes toward teaching fitness (e.g., Guan et 

al., 2005) warranted the basis for further research on this topic. As far as we know, this is the first 

study addressing the inter-country comparisons of PPET attitudes toward HRFT. The findings in 

this study can provide PETE programs in both countries with important insights about PPET 

attitudes toward HRFT so that effective interventions can be implemented. The following sections 

address the findings of this study more deeply, followed by a discussion of possible implications.  

Overall Attitude Comparisons between China and the US 

Overall, Chinese PPETs had a significantly higher overall attitude score (indicating more 

positive attitudes) than American PPETs, . Further examination of the attitude subdomains in this 

study presented that Chinese PPETs also had a significantly higher cognitive component of attitude 

than American PPETs, which might contribute to their higher overall attitude scores. This might 
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trace back to a number of policies issued by the Chinese government to improve students’ health 

and fitness (Chen et al., 2019; Mao et al., 2018). Such policies require PETE programs to provide 

PPETs with more HRFT preparation. Chinese PPETs are likely given more opportunities to learn 

and practice using HRFT than American PPETs, leading to their higher cognitive component of 

attitude scores and overall attitude scores toward HRFT. Further studies should be conducted 

examining PETE program HRFT preparation in both countries to provide more insight for 

improving them in this regard.  

Differences of overall attitudes by gender, year in university, and previous experience with 
fitness tests  

Regarding the gender differences in overall attitudes between the two countries, Chinese 

male PPETs had a significantly higher overall attitude score (more positive attitudes) than 

American male PPETs. No significant difference was found among females between the two 

countries. A difference in PPET fitness levels might explain the attitude differences. Specifically, 

Chinese students are required to pass fitness tests in order to be admitted by PETE programs in 

universities (Keating et al., in press), thus, Chinese PPETs might have higher fitness levels because 

of the daily fitness training they had to prepare for the tests. Moreover, Chinese PPETs are often 

former athletes, and male PPETs in particular have very high PA and involvement in sports. Their 

high levels of fitness and athletic backgrounds might lead to their higher overall attitude scores. 

This may be an important insight for PETE programs in both countries to consider the possible 

relationship between PPET fitness levels and their attitudes toward fitness tests.  

As for the effect of year in university, Chinese PPETs in their freshman and sophomore 

years had a significantly higher overall score than those in America. No significant difference was 

found among PPETs in higher years between the two countries. This might be due to the difference 

in the sample size, as there were only 89 American PPETs but 500 Chinese PPETs in the 

underclassmen groups. Upperclassmen Chinese PPETs had lower overall attitude scores than 
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underclassmen. This is a cautionary note to Chinese PETE programs and warrants more study as 

to why attitudes seem to become less positive, and to consider strategies to offset this.  

Moreover, Chinese PPETs who had either unenjoyable or enjoyable previous experiences 

with fitness tests had significantly higher overall attitude scores than American PPETs. Therefore, 

Chinese PPETs’ past experience with fitness tests might be more positive than those of American 

PPETs. Since this variable has been identified as a determining factor in PPET attitudes toward 

HRFT (Keating et al., 2002), K-12 school PE programs should ensure students have positive 

experiences with fitness tests. More intervention and experimental studies should be conducted to 

explore the ways to do so.  

Three Subdomains of Attitude Comparisons between China and the US 

Overall, Chinese PPETs had a higher score in the belief in the importance and usefulness 

of HRFT but had a significantly lower score in the enjoyment of fitness tests. The higher cognitive 

score for Chinese PPETs however does not represent a thorough understanding of the importance 

and usefulness of fitness tests, as their cognitive component score was only slightly positive. 

American PPETs, on the other hand, don’t believe much at all in the importance and usefulness of 

fitness testing. The lack in both countries of a solid understanding of the need for fitness testing 

cries out for further research. The significantly higher affective score for American PPETs may 

represent a positive change in their attitudes toward fitness testing. Their lower overall attitude 

scores may reflect the lower cognitive scores. Therefore, more fitness education should be 

integrated in PETE programs to help American PPETs clearly recognize the purpose and benefits 

of HRFT. Additionally, since teacher training is a critical opportunity to affect preservice beliefs 

toward the profession (Keating et al., 2018), it is important for current PETE programs to provide 

certain interventions to guide PPETs to an accurate understanding of the importance and usefulness 

of fitness testing.  

Concerning the lower affective component scores in Chinese PPETs, it might be because 

school-based fitness testing is mandatory in China from grade three all the way through university, 
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with test results even used in evaluations for scholarships and graduation (Keating, 2003; Keating 

et al., 2019; Liu et al., 2018). Continuous testing year by year could produce boredom with the 

tests. This is a cautionary note for PE teachers, physical educators, scholars, and policy makers in 

China to reconsider the need for fitness testing results to have an effect on student academic 

achievement. It is also very important to understand college students’ attitudes toward fitness 

testing prior to implementing fitness testing programs among them. More empirical studies on the 

topic are needed.  

Differences of three attitude subdomains by gender, year in university, and previous 
experience with fitness tests  

As for the gender differences in the three subdomains, Chinese male PPETs had a 

significantly higher score in the belief in the usefulness of fitness testing results than American 

male PPETs. American female PPETs had a significantly higher score in the enjoyment of fitness 

tests than Chinese female PPETs. This finding provides information for PETE programs in both 

countries to implement specific interventions to improve PPET attitudes toward HRFT according 

to the gender differences. 

Concerning the differences by year in university, Chinese PPETs in both the underclassmen 

and upperclassmen groups had significantly higher scores in the belief in the importance of fitness 

testing than American PPETs. This implies that Chinese PETE programs have effective ways to 

ensure PPETs understand the importance of such tests. More studies should be done examining 

Chinese PETE curricular on this area so that recommendations can be provided to PETE programs 

in other countries. In our data, Chinese PPETs in the underclassmen group had a significantly 

higher score in the belief in the usefulness of fitness testing results than those in America, however, 

the score decreased over the years. This is a cautionary note to Chinese PETE programs that might 

point to a lack of practical experience applying the fitness testing results. This is true as well for 

PETE programs in the US because American PPETs had even lower scores in this subdomain. 

Therefore, PETE programs in both countries should provide more practical hands-on experiences 
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to help PPETs apply the fitness testing results so that they can identity the usefulness of it.  

Regarding the enjoyment of fitness testing subdomain, American PPETs in the upperclassmen 

group had a significantly higher score. Research indicates that affective component can directly 

impact attitude without any change in beliefs toward an object (Eagly & Chaiken, 1993; Peters & 

Slovic, 2007). This is consistent with the finding that American PPETs in the upperclassmen group 

had a slightly higher overall attitude score than Chinese PPETs even though their belief in the 

usefulness was much lower than the Chinese. Their enjoyment of the testing was more influential 

on their overall attitude than their belief. Hence, ensuring PPETs’ positive feelings toward HRFT 

should also be an importance aspect of PETE programs, besides the focus on content knowledge 

and pedagogical skills.  

Previous experience with fitness tests had significant effect on the beliefs of the importance 

of fitness tests. Specifically, Chinese PPETs either had unenjoyable or enjoyable past experiences 

in fitness tests had significantly higher scores than American PPETs. This might be because all 

students from elementary to high school in China are required to take 2 hours of PE every week 

and 1 hour exercising each day (Guan et al., 2005). With this history of experience, Chinese PPETs 

may be more predisposed to recognize the importance of fitness testing. This is important for 

policy makers in the US to consider increasing PE hours in K-12 schools so that students receive 

more education in HRFT, which might lead to possible attitude changes among PPETs. 

LIMITATIONS 

There are three limitations in this study. First, the sample may not be representative of the 

population of PPETs in China and the US, even though the sample size was relatively large. 

Second, the comparisons of PPET attitudes between the two countries only considered the factors 

of teacher characteristics. It should be noted that other factors such as educational system and 

culture might also contribute to the attitude differences. And third, even though this study applied 

a cross-sectional design, it is not a true longitudinal study. Therefore, cautions need to be noted 
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when interpreting differences in PPET attitudes between the two countries by their year in 

university.   

CONCLUSIONS 

This is the first study addressing the differences of PPET attitudes between the US and 

China. Based on the comparisons on overall attitudes and three subdomains of attitude by 

participant characteristics, insights can be given to PETE programs, researchers, educators, and 

policy makers in both countries so that future studies and interventions can be taken to improve 

PPETs’ attitudes toward HRFT. Chinese PPETs have more positive overall attitudes than 

American PPETs. Specifically, Chinese PPETs have higher scores in the cognitive component of 

attitude but lower scores in the affective component. PPET characteristics such as gender, year in 

university, and previous experience with fitness tests all have significant effects on PPET attitudes 

toward HRFT in both China and the US. Future studies on the inter-country comparisons of teacher 

attitudes should take these factors into consideration.  

Since PPETs are still in university, PETE programs in both countries should provide more 

effective pedagogical requirements. This might allow PPETs to be better prepared for HRFT in an 

educational manner. Future research should focus on the examination and evaluation of PETE 

programs to find ways to improve PPET attitudes toward HRFT. The findings in this study 

provides ideas for strategies to improving PPET attitudes toward HRFT worldwide, regardless of 

cultural and social differences.  
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Chapter 5: Pre-service Physical Education Teacher Preparation for Health-
related Fitness Testing in Texas -- Study III 

RESEARCH AIMS, QUESTIONS, AND APPROACH 

Research Aims and Questions  

This study explored how current PETE programs prepare PPETs for HRFT in Texas. The 

HRFT in this study was defined as the preparation and implementation of fitness tests as well as 

the utilization of fitness test results, and thus, the concept is much broader than the test itself 

(Keating, et al., 2002). A qualitative research method was applied, and a phenomenological 

approach was used for the study. Specifically, PETE program faculty perspectives regarding how 

PETE programs prepare PPETs for HRFT was explored. The overarching research question was:  

1. How do PETE faculty members perceive the role of PETE programs in preparing their 

PPETs for HRFT in K-12 schools?  

Phenomenological Approach  

According to Creswell (2013), qualitative research is useful when a topic needs to be 

explored or silenced voices need to be heard. By talking directly with participants, our 

understandings of a topic or an issue can be established. Qualitative research can also empower 

individuals to share their stories so their voices may be heard. One advantage of using qualitative 

research methods is that the use of purposive sampling and semi-structured, open-ended interviews 

allows participants to share rich inner understanding and experiences in specific settings (Choy, 

2014; Rahman, 2016). In PE research, qualitative methods have been increasingly used and play a 

significant role (Hemphill et al., 2012).  

Qualitative research involves an interpretive approach to the world, meaning that 

qualitative researchers attempt to make sense of or to interpret a phenomenon through the 

experiences and understandings of the people being studied (Mertens, 2015). Different inquiry 

approaches/frameworks provide researchers various ways to explore phenomena, depending on 

the research purposes.  
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This study applied a phenomenological approach to explore PETE faculty member 

perceptions of PPET preparation for using HRFT in PETE programs. A phenomenological study 

describes the common meaning for several individuals of their lived experiences of a phenomenon 

(Creswell, 2013). In other words, the intent of the research is to understand and describe an event 

from the points of view of the participants (Mertens, 2015), and thus, the phenomenon per se is 

investigated (Larsson & Holmström, 2007). According to Mertens (2015), the subjective 

experience is at the center of the inquiry, which distinguishes phenomenological research from 

other qualitative approaches. Moreover, in this type of focus, “descriptions of peoples’ lived 

experience of the phenomenon are used to avoid the risk of the researcher’s subjective bias” 

(Larsson & Holmström, 2007, p. 59).  

In terms of the data collection in a phenomenological study, Creswell (2013) suggests that 

interviews with 5 to 25 individuals who have all experienced the phenomenon can be enough. 

Different data forms such as interview, survey, observation, and documents are suggested to be 

used (Creswell, 2013). Two main questions that are usually asked of participants in such a study 

are: (a) What have you experienced [in terms of the phenomenon]? And (b) What contexts or 

situations have typically influenced or affected your experiences [of the phenomenon]? Other 

open-ended questions might also be asked; however, those two questions can lead to a textual and 

structural description of the experiences. Phenomenological data analysis usually involves going 

through the interview transcriptions and highlighting significant statements, sentences, or quotes 

that provide an understanding of the participants experiences (Creswell, 2013).  This data 

analysis step has been defined as horizontalization (Moustakas, 1994).   

In this study, PPET preparation for HRFT in PETE programs is the phenomenon. PETE 

program faculty perspectives on this subject are explored. The information collected from a 

phenomenological study in educational settings may help educators design better curriculum or 

teaching strategies to meet student needs by understanding and valuing their ways of constructing 

knowledge (Bruce & Hughes, 2010; Eddles-Hirsch, 2015).  
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THEORETICAL FRAMEWORK 

Occupational socialization theory has been extensively used in PE research (Richards et 

al., 2013). Lawson (1986) defines occupational socialization as including “all of the kinds of 

socialization that initially influence persons to enter the field of PE and that later are responsible 

for their perceptions and actions as teacher educators and teachers” (p. 107). This socialization 

reinforces the reproduction and maintenance of the status quo (Richards et al., 2014; Richards et 

al., 2018). In general, occupational socialization theory explains personal, contextual, and 

organizational factors that affect student teacher orientations toward teaching and also shapes their 

ways of teaching after they enter the profession (Templin, 1979).  

There are three stages in occupational socialization (see Figure 6): 
 

 

 

 

 

 

Figure 6:  Occupational Socialization Theory (Richards et al., 2014). 

Occupational Socialization Theory 

Acculturation 

Acculturation for PPETs begins from birth and continues through his or her school years 

(Deenihan & MacPhail, 2017). Lawson (1983) indicates that “PE teachers socialization begins in 

early childhood, results in a subjective warrant for teaching PE and continues upon entry onto 

teacher education programs” (p. 3). The subjective warrant can be formed and affected through 

PPET’s learning about the PE profession from teachers, coaches, and other significant individuals 

before entering a PETE program (Adamakis & Zounhia, 2016; Curtner-Smith, 2001; Richards et 
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al., 2013, 2014, 2018). During the acculturation phase, the apprenticeship of observation,  a 

student’s experiences in school can influence their subjective impressions of the PE profession 

(Richards et al., 2014). Recruits’ background characteristics such as their experience with sports, 

their parents, relatives or friends who are teachers, their gender, etc. can all affect their career 

preferences (Richards et al., 2014). Moreover, recruits’ demographics, subjective warrant, and the 

apprenticeship of observation can shape their orientations toward teaching and coaching  

(Curtner-Smith, 2001; Deenihan & MacPhail, 2017; Richards et al., 2013, 2014).  

Professional socialization 

Professional socialization stage begins when a student enters a teacher education program 

in a college or university setting (Adamakis & Zounhia, 2016; Lawson, 1986; Richards et al., 

2014). During this phase, a PPET is trained to be a teacher through courses, methods and field-

based experiences that are deemed important by their faculty (Richards et al., 2013). Moreover, 

PPETs’ subjective warrants can be challenged by teacher educators (Deenihan & MacPhail, 2017). 

If PPETs’ subjective theories do not align with the goals proposed by faculty members, this 

socialization process can be resisted (Richards et al., 2018) and their negative subjective warrant 

might be reinforced (Deenihan & MacPhail, 2017). Therefore, professional socialization has been 

identified as the weakest form of socialization, especially when a student teacher is coaching-

orientated (Stran & Curtner-Smith, 2009). Early field-based experience and student teaching are 

the important learning experiences in this stage (Richards et al., 2018). By these experiences, 

PPETs internalize and adopt the perspectives of the schools and adjust or reaffirm their subjective 

theories regarding teaching. The perspectives they encounter in the field-based school contexts 

may differ from those espoused by their faculty members (Richards et al., 2014). It is important to 

consider students’ sense of agency while providing courses and field-based experiences through 

curricula in order to achieve this socialization (Richards et al., 2013).    

Organizational socialization 
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Organizational socialization takes place after professional socialization when PPETs enter 

the workforce as PE teachers (Richards et al., 2013). During this stage, PPETs transition into new 

school contexts and as beginning teachers they might face challenges related to the social and 

environmental aspects of their work (Richards et al., 2013). This process is ongoing and continues 

shaping teachers throughout their career (Richards et al., 2014). Since this is the time that teachers 

may begin to face difficult issues such as role conflict, marginalization and isolation, it is very 

important for them to have been prepared for this in their PETE programs. Otherwise, quite often 

this reality shock can result in a reduction of PPETs entering the workforce (Deenihan & MacPhail, 

2017; Richard et al., 2013).  

Gawrisch and colleagues (Gawrisch et al., 2019)’s four-phase approach, grounded in 

occupational socialization theory, for learning technology through PETE programs, may be 

borrowed for our study as well. These steps are: “(a) build their knowledge and learn to value 

technology in physical education, (b) observe and explore through instructor modeling and 

integration, (c) experiment and collaborate with mentoring and scaffolding, and (d) discover 

through innovation and utilization.” (p. 1).  Figure 7 present a modified four-phase approach as 

the conceptual framework for effective PPET implementation of HRFT in this study.  
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Figure 7:  Modified Four-Phase Approach of PPET Preparation for HRFT based on 
Occupational Socialization Theory (Modified from Gawrisch et al., 2019) 

STUDY DESIGN 

This study applies a semi-structured interview with a researcher asking a set of pre-

determined open-ended questions targeted at understanding how PETE programs prepare PPETs 

for HRFT. A semi-structured interview was created based on the aforementioned four-phase 

approach of PPET preparation for HRFT. This structure serves the purpose of exploring 

participants more comprehensively while keeping the interview on topic (Jamshed, 2014). A list 

of questions with follow-up questions, probes and comments was used in the current study 

(DeJonckheere & Vaughn, 2019). Different from a structured interview, a semi-structured 

interview enables the interviewer to modify the questions to best fit the interviewee and interview 

context, achieving reciprocity between the interviewer and participants (DeJonckheere & Vaughn, 

2019; Kallio et al., 2016). This requires the researcher to be a careful listener and an engaging 

facilitator who encourages participants to elaborate on their answers. Semi-structured interviews 

may be conducted in many ways, both in-person and online (DeJonckheere & Vaughn, 2019).  

Study Context  

This study only focused on PPET preparation for HRFT in the PETE programs in the state 

of Texas. The reasons were twofold: (a) Texas is one of the large states with mandatory HRFT 

(i.e., Fitnessgram); Texas is also where the concept for Fitnessgram started (Plowman et al., 2006); 

(b) the researcher has a good network for recruiting participants in different institutions in Texas. 

It should also be noted that the data collection was conducted during the 2020 COVID-19 

pandemic when all universities and schools were transferred to online class meetings in Texas.  

Participant Recruitment 

IRB approval was obtained from the researcher’s institution prior to the recruitment 

process and data collection. To recruit faculty members in different PETE programs in Texas, a 

purposive sampling strategy was used. The researcher selected faculty members from 5 PETE 
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programs that include fitness testing/assessment related courses in their PETE curriculum. The 

selection of those PETE programs ensured information-rich cases more likely to provide 

understanding of the research problem and shed light on the phenomena of interest (Creswell, 

2013). Network sampling was also employed to ensure an appropriate sample size (Mouw & 

Verdery, 2012). Each of the selected participants was asked to recommend other faculty members 

who could provide relevant information for this study.  

The researcher used an online search engine to search for all PETE programs in public 

universities in the state. The selection criteria were twofold: (a) the PETE program offers an 

undergraduate degree with a K-12 teaching license concentration; and (b) the PETE curriculum 

provided by the K-12 teaching licensure program includes course(s) directly addressing testing 

and assessment (including measurement and assessment). Thus, only undergraduate PETE 

curricula with an emphasis on K-12 teacher certification in public universities were included in 

this study. Examining the course listing of each PETE curriculum, a total of 15 PETE programs 

were found meeting the above criteria.  

Then PETE institutions were categorized by their 2018 Carnegie Classifications as follows: 

(1) doctoral universities (very high research activity [R1]; high research activity [R2]; and 

doctoral/professional universities [R3]); (2) master's colleges and universities (large programs 

[M1], medium programs [M2], and smaller programs [M3]), and (3) baccalaureate colleges. 

Identifying the differences in institution types is very important to this study because it may affect 

the PETE curriculum and program structure from a content and pedagogical perspective (Liu et 

al., 2018). For example, there might be more courses/credit hours around research content in 

doctoral universities especially in R1 institutions, whereas baccalaureate colleges may have more 

credit hours on teaching pedagogical courses (Phelps & Keating, 2020).  

Following the categorization and the review of related courses of these 15 programs, the 

contact information of faculty members (i.e., name and email address) who teach these courses 

were obtained from each PETE program website. In some cases, the program coordinators or the 

department chairs were contacted for faculty information. Then a recruiting letter (Appendix D) 
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including a consent form (Appendix E) was sent to each faculty via email to request their 

participation and asking them to return their signed consent forms. They were also asked to 

recommend colleagues who could provide relevant input to this study if necessary. A follow-up 

email was sent over a two-week span. A total of 7 participants from 5 PETE programs agreed to 

participate, and the signed consent forms were obtained at the beginning of the data collection 

procedure. Participant profiles are presented in Table 12, with Pseudonyms in place of their actual 

names. As an incentive, participants were provided by email a $50 Amazon gift card upon 

completion of data collection.  

 
University Classifi

cation 
Pseudon

ym 
Years of 
Teaching 

Gender Ethnicity Previous 
Experience with 

Fitness Tests H S E 
University A R1 Perla 26 0 0 Female Asian/Asian 

American 
/ 

University B R2 Sophia 25 0 0 Female Caucasian Somewhat 
enjoyable 

  David 17 7 4 Male Caucasian Somewhat 
enjoyable 

University C R3 Mike 5 0 1 Male Asian/Asian 
American 

Somewhat 
unenjoyable 

  John 11 0 6 Male Hispanic/ 
Latino 

Enjoyable 

University D R3 Anna 1.5 1  Female Caucasian Neither enjoyable 
nor unenjoyable 

University E M1 Kate 2 0 0 Female Caucasian Unenjoyable 

Table 12:  Participants’ Profiles in Study III.  

Note: H: Higher education; S: secondary school; E: elementary school.  

Data Collection  

The researcher used four data collection methods to gain an in-depth understanding of 

PPET preparation for HRFT in current PETE programs: A pre-interview survey, one formal 

interview, document gathering (e.g., syllabus, student assignments, course slides, assignment 

handouts, instruction videos, etc.), and a follow-up survey. The primary data source of this study 
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was the interview data, and the secondary data sources were the pre-interview survey, documents, 

and the follow-up survey, which were also used to triangulate the interview data for consistency.  

Pre-interview survey 

The pre-interview survey (Appendix F) was used as a secondary source to help inform the 

interviews. After obtaining participants’ signed consent forms, they were sent electronic pre-

interview surveys including an informed consent form as the cover page, demographic 

questionnaire (e.g., gender, ethnicity, years of teaching in higher education, secondary school, and 

elementary school, previous experience with fitness tests, and program information), and some 

open-ended questions about their perceptions of HRFT in K-12 schools and PETE programs, as 

well as their understanding regarding their PETE programs’ preparing PPETs for HRFT (e.g., 

courses, procedures, barriers, and future changes). This survey was created by using Qualtrics. 

They were asked to click on the “Yes” button on the front page to give their informed consent to 

participate in this study. They were asked to provide detailed response for each open-ended 

question.  

Semi-structured Interviews 

The primary source of data in this study was interviews. The participants’ perspectives and 

experiences with PPET preparation for HRFT in PETE programs provided rich information critical 

to this study. The interviews were led by the researcher who served as the moderator using a semi-

structured format with questions presented in Figure 8. There was flexibility with interview 

questions based on participant responses. The interview questions were constructed based on 

Gawrisch and colleagues (2019)’s four-phase preparation approach explained above. Participants 

were located in different counties in Texas, and interviews were mainly conducted virtually via 

Zoom. All interviews were audio-recorded with a digital voice recorder, and recordings were 

transcribed verbatim. Interviews were conducted from March 2020 to April 2020 and lasted 30-60 

minutes. 
 



 90 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

Figure 8:  Interview Guide based on the Four-phase Approach (Gawrisch et al., 2019). 

Documents 

Participants were asked to provide the documents related to their teaching experiences in 

preparing their PPETs for HRFT. Course syllabi, PowerPoints, assignment handouts, student 

assignments, lecture videos, and quizzes were gathered from them. The purpose of this was to 

triangulate all data sources for consistency or disconfirming cases (Kwon et al., 2018). It provided 

programmatic information about HRFT-related learning content in PETE programs for PPETs.  

Follow-up survey 

Eight weeks after completing data analysis and generating themes, a follow-up survey 

(Appendix G) was created in order to clarify the findings and interview data. The survey was 

Phase 1: Building knowledge and 
their appreciation of HRFT 

Phase 2: Observation through 
faculty modeling  

Phase 3: Experimentation through 
collaboration and scaffolding   

Phase 4: Discovery/Utilization by 
taking ownership of HRFT   

Q1: How does your PETE program prepare 
your PPETs related to the knowledge of 
HRFT and the value of HRFT?   

Q2: How do faculty members in your 
program model the use of HRFT for 
PPETs?  

Q3: How do PPETs in your program 
collaborate with faculty members or 
cooperating teachers or peers in relation to 
HRFT? 

Q4: How does your PETE program help 
PPETs develop ownership of HRFT? 

 Framework  Interview Questions 
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created by using Qualtrics and distributed via email. It included a section for checking themes and 

findings as well as another section for additional follow-up questions. Specifically, the themes and 

main findings were listed in the survey, and participants were given an opportunity to review each 

theme and provide additional comments to it. The additional open-ended questions were mainly 

used to clarify the findings and seek additional thoughts about fitness self-testing.  

Data Analysis  

Analytic procedures 

Pre-interview survey data. The researcher examined the survey response from each  

participant. Due to the small sample size, participants’ demographic information was directly listed 

on a table using Microsoft Word. As for the responses for open-ended questions, open coding was 

applied to align codes and themes generated from the interview data.  

Interview data. Multiple steps were employed in analyzing the interview data, including 

horizonalization and clusters of meaning development (Creswell, 2013). Specifically, the step of 

horizonalization involves a researcher going through data by transcribing the interviews and 

highlighting sentences, statements, or quotes that contribute to an understanding of how the 

participants experienced the phenomenon. Clusters of meaning development involves the 

application of a constant comparative analysis by the continual sorting of emerging information 

from the data into “categories of description”, and constant comparisons between the data and 

categories, as well as between the categories (Boeije, 2002). In this study specifically, a three-step 

process was used to analyze the interview data: (a) All audio-taped interviews were transcribed, 

and the transcripts were read line by line to identify all relevant codes. (b) Open coding was used 

to develop substantial codes by segmenting data into meaningful words (Glaser & Strauss, 1967). 

The researcher coded qualitative information by the four-phase approach (Gawrisch et al., 2019) 

specifically related to the courses and field experiences implemented in the PETE programs as 

well as participants’ perceptions about the implementation. Then a constant comparative analysis 

was used to assign those words/conceptions into different categories. (c) Internal relations among 
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categories were identified to construct the themes (Creswell, 2013) of how PPETs are being 

prepared for HRFT in current PETE programs, based on the perspectives of their faculty members.  

Document analysis. All documents collected from participants were analyzed. Documents 

were firstly categorized based on type (e.g., syllabus, assignment handout, PowerPoint). The 

researcher applied the same coding scheme as interview data to make specific notes about the 

content of each document. Then the evidence from the documents was compared to support or 

supplement the initial themes from the survey data and interview data.  

Researcher’s experience and positionality 

When conducting a qualitative study, the researcher is the instrument for data collection  

and analysis (Mertens, 2015), because she decides which questions to ask and in what order, what 

to observe, and what to write down. Therefore, it is important to understand the researcher’s 

experience, beliefs, and identity in terms of race, gender, class, age, and ability status to determine 

the researcher’s impact on the study’s data and interpretations (Mertens, 2015). The following 

reflection on my positionality as the researcher of this study helps to identify possible bias that 

might occur during the data analysis and interpretation stage. 

I graduated from a Normal University in China and was prepared to be a PE teacher. During 

my undergraduate study, I did not receive any training regarding HRFT, but I did those tests when 

I was in elementary and middle school in China. I was very athletic and performed very well in 

every test. However, my PE teachers did not give me any feedback after I completed the tests. 

Therefore, it took me a while to understand the purpose and value of HRFT. Moreover, even 

though HRFT is mandatory in college students in China, as a PE major student, I was not required 

to take any fitness tests. Hence, I did not have any previous HRFT training experience from my 

undergraduate PETE program.  

As a doctoral student in PETE and graduate teaching assistant in a fitness education class 

at UT Austin, I have sufficient content knowledge in health-related fitness and fitness assessment. 

My research interest in school-based HRFT especially makes me believe that it is important to 
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incorporate HRFT in K-12 PE programs, because it can be a critical way to help combat childhood 

obesity through the monitoring of student fitness levels. In addition, as a future PE educator, I 

believe that PPETs should be well prepared to implement HRFT and be capable to teach K-12 

learners fitness knowledge and skills. This requires PETE programs to provide sufficient learning 

experience and well-structured curriculum to train PE teachers. Therefore, I strongly believe it is 

crucial that PPET preparation for HRFT be included in PETE programs. 

Furthermore, I am an Asian female from a middle-class family. Having grown up in China, 

my cultural background and my language might affect my understanding when interacting with 

people from a totally different cultural background. Therefore, I should put myself in a neutral 

position when interpreting the statements or sentences from people of a different background such 

as a male with a different ethnicity.  

In sum, my educational background, personal experience of HRFT, my belief in the 

importance of teacher preparation for HRFT, and my cultural background could all be sources of 

bias. As the researcher, I understand that my experiences, beliefs, and identity might influence 

every step of the research process. As such, it is important for me as a qualitative researcher to 

keep critically reflecting on myself and examine my interpretations to minimize the effect of 

personal subjectivities on the study.  

Trustworthiness and credibility 

Trustworthiness has been referred to as validity and reliability in quantitative research 

(Mertens, 2015), and is similarly very important in a qualitative study. This study applied multiple 

strategies to ensure the credibility of the qualitative data so that trustworthiness could be enhanced 

by reducing subjective bias influencing data interpretation as much as possible. First, data 

triangulation was used through multiple data sources including survey data, interview data, and 

documents, which provided validity to the findings in this study (Creswell, 2013). Second, member 

checking was used to ensure the accuracy of the findings. Member checking is identified as the 

most critical technique for establishing credibility for a qualitative study (Creswell, 2013). 
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Specifically, an online follow-up survey that included themes/findings and some follow-up 

questions was created by using Qualtrics and sent to each participant for review and clarification. 

All participants reviewed and agreed with the themes and main findings in this study. Third, peer 

debriefing was applied as the main strategy to ensure the rigor of the analytic process. A university 

peer, a knowledgeable doctoral student, was asked to engage in a discussion of coding and 

emerging themes (Mertens, 2015). Lastly, an audit trail was established to track the key findings 

with actual research steps (Marshall & Rossman, 2014). Audit trails have been defined as 

“detailed, comprehensive accounting of all data collection and data analysis activities” (White et 

al., 2012). Accordingly, the researcher documented the entire research process including data 

collection protocols and plans, thoughts and reflections occurring during the data collection and 

analytic process, interview dates, times, and thoughts occurring during each interview to allow the 

tracking of the consistency of the main findings and data collected.  

RESULTS 

In analyzing all the data sources, four overarching themes related to PPET preparation for 

HRFT based on PETE faculty’s perceptions were generated. These are: (a) Courses are the main 

way to prepare PPETs with the knowledge and skills needed for effectively implementing HRFT, 

but barriers (e.g., a lack of time devoted to HRFT content) existed; (b) PETE faculty members 

model the way to conduct HRFT by lecturing the concepts and demonstrating testing skills. 

However, CTs can negatively influence faculty’s role in preparation; (c) PPETs gained hands-on 

experience with HRFT implementation in PETE programs mainly through peer teaching and 

testing activities in a lab setting; and (d) there is a lack of field-based experience in local schools 

for HRFT preparation. 

PPETs Gain Knowledge of HRFT in Required Courses with Barriers Existed 

Current PETE programs provide certain courses as the primary approach to helping PPETs 

gain knowledge on how to do HRFT in schools. Participants expressed that through lectures and 
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assignments in existing courses, PPETs learn the content knowledge regarding HRFT in school 

settings. The pre-interview survey results presented different types of courses in each PETE 

program that expose PPETs to fitness assessment (see Table 13).  

 
University  HRFT-related Courses in PETE Curricula 
University A Tests and Measurement; Physical Activities for Elementary Schools  
University B Measurement and Evaluation; Concepts of Physical Fitness; Technology 

in PE (Fitnessgram software); Elementary/Secondary PE Teaching 
Methods; Motor Development; Individual/Dual Activities 

University C Fitness Education; Assessment in Kinesiology; Elementary/Secondary 
PE Teaching Methods 

University D Fitness Assessment Skills 
University E Measurement and Evaluation (Students are required to administer 

Fitnessgram to 2nd-8th grade students in this class) 

Table 13:  HRFT-related Preparation Courses in PETE Programs.   

There was a wide range of knowledge about the whole process of HRFT provided by 

lectures, including the values of HRFT, testing protocols and procedures with validity and 

reliability, data recording and interpretations. Kate at university E gave much detailed information 

about the content related to HRFT offered in those courses. She indicated that:  

I prepare them on how to administer Fitnessgram, all of the different aspects of it. Um, 
and then also of course we talk about the importance of validity, reliability, and just the 
things that they need to know…And then also the stuff after, you know, data entry and 
what all of this stuff actually means. You know, we have all these [fitness testing] 
numbers, but what does it mean? So we do interpretation and stuff like that as well. 

Mike at university C shared his course slides on Fitnessgram (see Figure 9). The slides 

included the purpose, value, and history of Fitnessgram, as well as the implementations (rules and 

modifications) of six types of tests (e.g., PACER/mile run, Body Mass Index, curl-up, push-up, 

truck lift, and sit and reach) for the six health-related fitness components (i.e., aerobic capacity, 

body composition, abdominal muscular strength and endurance, upper body muscular strength and 

endurance, truck extensor strength test, and flexibility), respectively.  
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Figure 9:  Slides of Fitnessgram in a Course.  

The use of Fitnessgram software was also incorporated for PPETs to learn data inputting 

and interpretation. Kate at university E stated that: “after Fitnessgram is over, I take my class into 

the computer lab and we input all of the data for the teachers”. David at university C discussed the 

importance for PPETs to be capable in using the software: “They have to submit Fitnessgram data, 

so it is important they understand the test and how to use the computer input Fitnessgram software 

system.” Therefore, in his PETE program, there is a course titled “Technology in PE”. David 

further explains:  

So the technology for PE class, that's the first, um, instance where they see the 
Fitnessgram. They probably took it when they were a student in school, but this is the 
first time where they see the software, they practice inputting the numbers into the 
software and things like that… they learn about the test, practice inputting the data and 
learn how to read the output for their students. 

Besides content directly related to fitness assessment, the importance of PA was also 

emphasized in the courses. Specifically, helping PPETs correctly identify the relationship between 

PA and physical fitness was an important aspect included in those courses. Perla at university A 

described her in-class PA break activity that is infused in one of her courses:  

I will ask students to do PA, and PA could be physical fitness related, could be games, 
you know, we would take PA break, I always emphasize that it is very important for us to 
practice with PA. I also try to find every opportunity to help them understand physical 
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fitness…So, I tried to make it very clear to my students about the relationship between 
physical activity and physical fitness. And what are the appropriate practices for physical 
fitness testing and what should be avoided. 

This is similar to that found in the survey data and documents. Participants stressed the importance 

of preparing PPETs in the knowledge of PA so that they are capable of helping K-12 students with 

issues related to PA and fitness. Anna at university D stated in the survey:  

Physical education teachers (at every level) are responsible for the well-being of so many 
students, and while those students are performing physical activity, the teacher must be 
attentive and responsive to any issues. This is much easier to do if the students 
understand the HOW and WHY of the tests prior to having them administered. 

John provided an assignment titled “community mapping of PA opportunities”, which was 

designed to help PPETs identify the PA opportunities in their community. In this way, PPETs 

could be able to promote PA and help their K-12 students stay physically active by utilizing 

existing PA resources. The description of the assignment handout was present in Figure 10. 
 

 

Figure 10:  An Assignment Description for PA-related Task in a Handout. 

However, participants expressed their concerns about the barriers existing in current PETE 



 98 

courses related to HRFT. Specifically, the lack of time devoted to HRFT content in classes, and 

the different study majors of the students limited the delivery of more in-depth content about HRFT 

(e.g., fitness programming) in PE. As for the limited time, Sophia at university B stated that: “We 

have SO much to teach in just a few classes.” Perla at university A also expressed her concern 

about the limited time on the survey, writing: “The times I have for teaching health-related fitness 

testing in my classes has been very limited.” The assignment handout she provided also presented 

that there was only one class time for the peer-teaching on Fitnessgram, and she described that:  

We meet every Tuesday and Thursday for 75 minutes. And then when it comes to the 
peer teaching, we only have one class period for them… Because it is very tight when 
you have like four or five groups. So students and each group only have like no more 
than 15 minutes to teach their peers.  

Concerning different study majors, David at university B stressed his concern as follows:  

There are three majors [of students] within those classes. I think the connection could be 
made better if we only allow PETE major [students] to take it as a cohort…[but] we put 
them all in there together and [all majors students] would have to take those courses [at 
the same time]. This is the problem we run out of time because [students] would really 
need two or three extra class periods to show that connection across the [fitness] test. 

While John at university C also indicated that: 

But I think that we don't do enough of it. I mean, it's just not enough time in the 
curriculum to prepare them for assessment period. Um, our students are struggling, um, 
in terms of, assessment…All kinesiology students go together to the assessment class. So, 
you have five or six that are PETE students, then you have five or six that are exercise 
science and you have others that are other kinesiology majors that they don't have a 
specific track. So that is very problematic. I don't think that students are getting enough, 
um, in-depth in terms of the content they receive, in the assessments in kinesiology class. 

Therefore, participants suggested that there should be assessment courses only designed 

for PETE students so that more time and more in-depth content related to HRFT can be offered 

for PPETs. Kate at university E described her expectation on that: 

I would like that, not just for Fitnessgram, but just because I think assessment within 
physical education is something that is unfortunately overlooked. Um, you know, and if 
we're not assessing and being able to prove that our students are learning, if we're not 
really doing much for our profession. So, an assessment course for physical education 
specifically, uh, would be helpful for Fitnessgram, but for also the whole aspect of this 
clarification. 
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In sum, courses in PETE programs have been utilized as the main way to introduce HRFT 

(e.g., Fitnessgram) to PPETs. This was similar across the data sources of interviews, survey 

responses, and documents. Current PETE programs incorporated HRFT-related learning 

experiences in existing courses in the form of lectures, assignments and projects. From these 

courses, PPETs learned the knowledge about HRFT (e.g., why to do Fitnessgram testing, what are 

the components, how to administer it, how to use Fitnessgram software to interpret the results), 

and they were also provided with broader ideas about PA promotion. However, there were barriers 

in those courses such as a lack of time and mixed student kinesiology backgrounds in assessment 

courses, limiting more in-depth HRFT content from being offered in PETE programs. 

PETE Faculty Members Modeled HRFT Implementation, but CTs Negatively Affected 
their Modeling 

Participants recognized their roles in empowering PPETs to appropriately use HRFT in 

order to help K-12 students to be healthy. PETE faculty members emphasized the correct 

procedures for implementing the tests and explained their purpose. Moreover, they realized that 

they themselves needed to be physically active outside of class and in good shape for PPETs to be 

inspired to do the same. These points were consistently found across interview data and pre-

interview survey results. However, participants also pointed out the problematic situation of CTs 

negative modeling by their lack of knowledge of HRFT and by incorrectly implementing it HRFT 

among their students. Examples of faculty comments along these lines follow. 

John at university C indicated his role as the one to help PPETs use HRFT correctly:  

My role is, try to be optimistic as well as a model for my students to do this correctly. But 
it's not about [if] the fitness test is important, but what is the result of that? ... So I view 
my role as a person to change their mentality that they have developed over many years 
that we have done it incorrectly. 

Kate at university E had a similar comment regarding her role: “I prepare them on how to 

administer Fitnessgram, all of the difference aspects of it…It’s my job to make sure that [my 

students] use [fitness testing] for a purpose”. She also shared the testing instructions she made for 

her students to ensure PPETs do it correctly when implementing Fitnessgram in local schools (see 
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Figure 11). In addition, she also demonstrated the implementation in the gym with her students 

and she described that: “I had a lecture [on how to administer Fitnessgram] and I ran through it 

with them…I use Fitnessgram examples to help them understand the concepts like validity and 

reliability in assessment…so they kind of start to understand how importance it is to follow a 

protocol”. 

 

 

Figure 11:  An Administration Instruction for Fitnessgram Testing. 

Moreover, Sophia at university B also described her modeling behaviors in her teaching 

both in-class and outside the class. She demonstrated the ways of doing different fitness tests in 

class and she also stayed physically active outside the class so that students would recognize the 

importance of that in their future teaching. She stated that: 

I mean, just real practically. A lot of us workout obviously, so they see us maintaining 
our own health and fitness. We're all pretty hands on in terms of participating, even in the 
class setting, in what they're doing when it comes to health-related fitness testing. So like, 
we wouldn't hesitate to do the sit and reach or to do the pacer with them or to, you know, 
whatever the test might be…, I would say everyone who teaches those classes, students 
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see us actually doing it both inside class and then outside of class, you know, doing the 
actual exercise itself. 

However, some participants also stressed their concerns about the effect of CTs in local 

schools on their teaching. Some CTs might inappropriately implement HRFT, negatively modeling 

the assessment procedure in K-12 school contexts, thus, PPETs questioned the knowledge and 

skills they learned from PETE programs. Participants specifically discussed their concerns about 

this problematic situation as follows:  

Going back to the theory within occupational socialization as an instructor, I can go on 
and on talk about how things should be done, and I do. And then we go out there and I 
see the cooperating teachers putting students on display. We see them doing things that 
are not best practice. I mean, it's a struggle and I think, you know, when you have 
students go out to student teach, it's still a struggle. So it's the same idea here, but they 
know what's expected. When we go out there and it's not modeled after what I've told 
them, it's hard. And so that's why I'm so specific about if I find out that you've allowed 
bullying to occur or you know, putting students on display, I say that that is a zero 
immediately for you. So that's their incentive to do what I say because their grade is 
riding on it. But I don't know if they're truly buying into what I'm saying and just doing it 
because it's their grade (Kate at university E). 

Another issue is like [what] I mentioned to you before, the actual schoolteachers, because 
many teachers were trained via alternative certification program. They have no idea what 
the Fitnessgram is all about or how to do any type of testing. So it is very hard. So when 
my students go to help the teachers, they actually doesn't know (John at university A).  

PPETs Obtained Hands-on Experiences Concerning Implementing HRFT through Peer 
Teaching and Group Testing Activities as a Part of Courses in a Lab Setting 

Courses in PETE programs also provide some lab activities for PPETs to experiment with 

HRFT in the gym. Specifically, peer collaboration through peer teaching and group testing 

activities were practiced to help PPETs gain hands-on experience. 

PETE programs discussed used peer teaching and group testing activities as the main lab 

activities. PPETs were given opportunities to practice teaching different aspects of Fitnessgram 

such as the history and value of Fitnessgram as well the testing methods of each component. Perla 

at university A used peer teaching as the major group project in her course, which was designed 

to help PPETs gain both knowledge and skills of implementing HRFT. She shared the Fitnessgram 

peer teaching handout (see Figure 12a) and examples of slides made by groups of students (see 
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Figure 12b). She described the peer teaching as follows: 

We focus on the Fitnessgram testing and students have to do peer teaching with 
Fitnessgram, and they are put into that four or five groups…they have to read the reading 
materials about all these tests and they have to work together with their group members. 
And then we have one particular period of class where they demonstrate their 
understanding of these tests, then they ask their peers to do the test and how to administer 
the tests, and how to record the tests. And what are these tests for. 

 

 

a. A modified part of Fitnessgram peer teaching project description. 

 

b. An example of Fitnessgram teaching slides made by students. 
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Figure 12:  Fitnessgram Peer Teaching Activity in a Course. 

Anna at university D included lab tests in her course, which focused more on giving the 

students ideas and experience with the testing procedure, correctly and accurately assessing health-

related fitness correctly according to the instructions. Anna shared a handout of a lab activity titled 

“Muscular Endurance Lab” (see Figure 13), and she described that:  

So let me show you in muscular endurance, typically, usually we'll do a pushup test, and 
each with each test they need to know exactly how to perform that test. So whether they 
have the instructions in front of them or not. For this particular lab I gave them the 
instructions and they're collecting information about their partner. And then we look at 
either the norms or the standards or, whatever kind of writing category is available for 
each test. 

 
 

 

Figure 13:  A Part of the Fitness Testing Lab Activity Handout in a Course.  

John at university C emphasized providing PPETs with opportunities to understand the 

meaning of the data collected from the tests. He shared a Fitnessgram assignment handout from 

one of his courses titled “Fitness Education”, which presented how his course focused on PPETs’ 

capability on applying what they’ve learned about Fitnessgram testing from his class (see Figure 
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14). He described the group project as follows:  

So it is a group project. They select someone and they look at the results and analyze the 
result from the Fitnessgram testing. Then they do set up goals and they provide 
recommendations following the fit guidelines and the basic training principles of the 
basic premium principles of overload, progression, regularity, manipulating the fit 
guidelines, the frequency, the intensity, the type of the activity. 

 

 

Figure 14:  A Description of Fitnessgram Group Project for Data Interpretation.  

Therefore, interviews showed that PETE programs do provide some opportunities through 

peer teaching and group lab activities for PPETs to experiment with HRFT to learn how to 

implement it appropriately. This finding was consistent across interview data and documents. 

Through collaborating with their peers, in peer teaching and labs with mock situations, PPETs 

learned how testing can be administered in schools.  

Developing Ownership is Necessary, but Field-based Practical Experiences are Lacking 

The last theme concerned the limited field experiences in implementing HRFT in PETE 
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programs. Participants discussed the lack of exposure to implementing HRFT in local schools. 

Mike at university C described the need in his program:  

Having a lack of implementation of HRFT in P-12 students is the main barrier. Most pre-
service teachers learn and practice with their colleagues. However, implementing testing 
for elementary and secondary level students could be different. 

Participants indicated that it was hard to have access to K-12 students, and that the 

schedules for Fitnessgram testing in local schools was unpredictable, which made field practice 

even harder. Sophia at university B indicated that: “We don't have "easy" access to actual "kiddos," 

and the value of testing each other as a simulation is limited.” David in the same program also 

stated that: “We need to give each PETE student actual experience on the FITNESSGRAM test, 

but we can't control when their student teaching experience for the test is.” 

Some participants made an effort to arrange field-based practices for PPETs to gain actual 

experiences in implementing HRFT in local schools. However, that requires PETE faculty to spend 

extra time in working on the schedule, and it was difficult to coordinate. John at university C 

described his attempts to have PPETs go to schools to help administer Fitnessgram:  

Before this semester when I taught the Fitnessgram, I also had my students go help 
teachers in the field to administer the Fitnessgram… That was very hard to do. Very hard 
because I had to work with the teacher’s schedule, and I had to work with my student's 
schedule. I'm not currently doing that because it's just overwhelming. Again, I have so 
many students and then I have teachers all over that need help…to match the schedule 
between the schoolteachers and students, it was a nightmare. It resulted in more work that 
I needed. And so right now I'm not doing that, which is not good. I think that our students 
need to go through the actual learning of the protocols and procedures and do it by 
themselves in the schools so that they take the ownership of it and have the experience of 
the reality. 

Even though some PETE programs required observation hours or student teaching in the 

licensure program, not all PPETs had a chance to learn through the HRFT applications in school 

settings, because the of the issues described above. John at university C indicated that: “Students 

in the student teaching may not have the Fitnessgram testing because it is only once a year and 

maybe they do not have it in that specific semester.” Sophia at university B also talked about the 

issue of schedule and she stated that: 
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They have to go do some observation hours at an elementary school. It's not guaranteed 
that the teacher would be doing Fitnessgram at that time, but they might get some hands-
on observation or even helping if it happens to be the right time of the year. 

 

There was only one PETE program in this study providing field-based practice other than 

the learning experiences in the gym settings. Kate at university C had applied learning experience 

as an important part of her course, which required PPETs to go to local schools to help PE teachers 

administer Fitnessgram. She provided the rules give to her students for Fitnessgram testing at local 

schools (see Figure 15) and described the details of the practice:  

I teach a measurement and evaluation course that all of our majors take. It's like a 
mandatory class for everyone, kinesiology. So, within that course there is applied 
learning experience that we've been doing at my university for over 30 years. And I kind 
of inherited that…we go to four schools and their requirement is that they have to have 
300 minutes of testing administration, which is like five hours. So they have to have five 
hours of testing administration…Every student is required to do that. 

 

 

Figure 15:  A Redacted Portion of a Description of Regulations for PPET Fitnessgram Testing 
at Local Schools. 
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 Recognizing the critical role of field-based practice in developing PPET ownership of 

HRFT implementation, participants suggested increasing it to improve future PETE programs. 

Specifically, David at university B stated that: “More field tests related to general HRFT and more 

practice conducting the Fitnessgram testing should be added”. Anna at university D made a similar 

recommendation: “Courses may incorporate the current fitness test program being used in public 

and/or private K-12 schools. Students could then experience the test protocols with "fresh eyes" 

and discuss how to best administer it”.  

Thus, PETE faculty members are aware of this lack and are making an effort to create more 

opportunities for PPETs to have applied learning experience with HRFT in K-12 schools. 

DISCUSSION  

To our knowledge, this study is one of the first attempts to understand, from the direct 

interviews of PETE faculty members, how and whether their programs are preparing PPETs to 

properly implement HRFT. The answer is not really adequate to the best, even though HRFT has 

been implemented in schools for more than half of a century (Keating et al., 2018; Morrow et al., 

2009; Plowman et al., 2006). Our hope is that this study highlights the deficiency and may lead to 

improvements in PETE programs which may impact millions of individuals’ educational 

experiences and their overall health. 

The use of multiple data sources ensured in-depth understanding of PETE faculty 

members’ perceptions of their PETE programs’ preparation related to HRFT. Given the increased 

attention to the role of PETE programs in preparing PPETs for entry into the PE profession 

(Chróinín & Coulter, 2012; Flemons et al., 2018; Herold & Waring, 2011; Kwon et al., 2018; 

Miller et al., 2016; Webster, 2017; Webster et al., 2016), this study is important in providing 

perspectives on how to do so more effectively. Even though the participating PETE programs were 

limited to Texas, the insights gained from this study could be helpful nationwide and even 

worldwide. 

Learning the Knowledge of HRFT via PETE Courses 
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It was found that PPETs learned HRFT implementation through existing courses in PETE 

programs. Specifically, lectures, assignments, and lab activities included in the courses is the main 

means utilized. PETE faculty interviewed that they provide a wide range of foundational 

knowledge of HRFT as well as the importance of PA promotion. Moreover, in their coursework, 

PPETs are able to gain some hands-on experiences through peer teaching, software learning, and 

fitness lab testing. This was consistent with Gawrisch and colleagues (2019)’ expectations on the 

use of courses to “situate them to transition into professional environments that may not align with 

previous education and allow for more time to address internal barriers that persist” (p. 9).  

Even though those courses provide a wide range of knowledge about HRFT (e.g., value, 

purpose, history, implementation methods and modification, and data interpretation of 

Fitnessgram), PE teachers’ content knowledge about health-related fitness was found to be below 

the expected standard (Castelli & Williams, 2007). Specifically, there was a lack of HRFT content 

knowledge. Since knowledge is the foundation of an individual’s beliefs, which might affect one’s 

attitudes about certain matters (Ajzen, 2001), this lack could affect PPETs’ attitudes toward HRFT. 

Therefore, besides providing sufficient content through courses, it is also important for PETE 

faculty members identify if their PPETs really have gained the actual knowledge before they 

become PE teachers. This contention is made based on the finding in this study that no specific 

assignments were used to assess PPET knowledge and skills related to HRFT and their applications 

of it. The data from suggests that PETE programs need to apply more fitness assessment to ensure 

PPETs really understand what they have learned about HRFT. For instance, fitness self-assessment 

has been researched and recommended for use with students in schools (Graser et al., 2011; 

Keating et al., 2020). Fitness self-assessment is an important component included in CPE 

programs, aiming to help students to be capable of making good decisions for healthy lifestyles 

(Corbin et al., 2020). The use of fitness self-assessment could enable students to more deeply 

understand the reason for fitness testing (Keating et al., 2020). PETE faculty members could 

incorporate effective fitness self-assessment strategies to let PPETs learn how to do fitness tests 

independently, giving PPETs opportunities to learn to teach K-12 students to do fitness self-



 109 

assessment. Some researchers also examined PE teachers’ perceptions of the adequacy of 

university coursework in preparing them for teaching (Hill & Brodin, 2004), concluding that they 

valued the concepts they learned from their teacher education. It would be interesting to see how 

PPETs perceive the adequacy of PETE courses in their knowledge about HRFT implementation. 

Further research on the topic is needed.  

The lack of time and the inclusion of mixed majors of students were perceived as the main 

challenges in current PETE courses in relation to HRFT preparation. Because the HRFT content 

is imbedded in courses as a small portion of the content, very limited class time is devoted to 

HRFT. In addition, students in some courses such as assessment courses also had other kinesiology 

major students, which required the instructors to focus on other kinesiology aspects of assessment 

rather than PE only. Therefore, it limited the in-depth content of HRFT implementation (e.g., 

develop a fitness program based on the results) in those courses. This supports Herold and Waring 

(2011)’s findings on PPETs’ concerns about the limited time in relation to their development of 

practical subject matter content knowledge. In addition, having students from different majors in 

the same courses also made it harder for faculty to focus or spend too much time on content related 

to HRFT. This also indicates that there is no clear pathway for students in teacher preparation 

programs to learn how to implement HRFT. This is a cautionary note for PETE programs that such 

coursework might even negatively affect PPETs’ preparations for quality PE. It suggests that 

PETE programs should have courses designed specifically for HRFT (e.g., fitness education, 

fitness assessment, etc.). In this way, PPETs can be given more time and more in-depth content in 

HRFT to be better prepared for it.  

The lack of specific assignments concerning PPETs knowledge of HRFT in these 

assessment courses is a cause for concern because the instructor had no data to indicate if PPETs 

really acquired the needed knowledge and skills related to HRFT. Given that the instructor usually 

has the authority to determine what assignments should be completed in his/her course, the absence 

of HRFT assignment may suggest that PETE faculty members did not think that it is important to 

understand what HRFT knowledge and skills his or her PPETs have. As a result, it is not surprising 
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that previous research on the topic found that PPETs believed that they were not well-trained to 

use HRFT (Castelli & Williams, 2007). The results generated from the current study suggest that 

PETE faculty members do not even know how much their students have learned about HRFT.  

PETE Faculty Members Modeling the Use of HRFT, and Concern over CTs’ Role   

This study also found that PETE faculty perceived their role as the one who empowers 

their PPETs to have positive views about HRFT as well as to appropriately implement it in the 

future. This presented that PPETs might be given more opportunities in learning HRFT through 

courses. Faculty is demonstrating how to implement HRFT in classes, from which PPETs might 

be able to learn through observation (Gawrisch et al., 2019). This supports that PETE faculties are 

modeling on PPETs’ learning, as presented by Gallo and colleagues (2015). However, it is 

important to note for PETE faculty members that, in order to better prepare PPETs for HRFT, they 

should apply effective strategies to the demonstration of its implementation in their classes so that 

PPETs can understand the content more clearly. More research should also be conducted to 

discover some additional ways for PETE faculty members to role model this for PPETs. Another 

important note is that PETE faculty members should be very knowledgeable in HRFT so that they 

can better teach it to their students. Hence, PETE faculty should be intentionally seeking 

professional development opportunities to update their knowledge on HRFT (Gawrisch et al., 

2019).  

However, participants indicated their concerns about the negative influence of CTs on 

HRFT preparation. PETE faculty members made an effort to train PPETs to appropriately 

administering HRFT, however, there was a failure in the needed step of connecting their students 

with CTs for quality practice in a local school context. This is consistent with Brouwer and 

Korthagen (2005)’s findings about the limited impact of teacher education due to the subsequent 

offsetting influence of workplace socialization. Therefore, PETE programs should provide 

opportunities for PPETs to learn the workplace culture and knowledge before they start to do field-

based teaching or student teaching (Richards et al., 2014). This way, PPETs can have a pre-
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imagination of the challenges and differences in teaching at local schools. The mismatch between 

CT and PETE faculty member teaching also calls for more collaboration among them in relation 

to HRFT. More research should also focus on CTs’ perceptions regarding PPETs’ preparation for 

HRFT so that the mismatch can be reduced.  

Obtaining Hands-on HRFT Implementation Experience through Peer Teaching  

Current PETE programs provided opportunities for PPETs to experiment HRFT in the gym 

setting by collaborating with their peers. In fact, peer teaching and testing were the main practices 

used. This method is supported by the research concerning cooperative learning presented by 

Miquel and Duran (2017), which demonstrated its effects on the concepts and attitudes of the 

learners. Many other researchers have also reported the effectiveness of peer learning from 

cognitive, social, and emotional perspectives (Gillies, 2014). In particular, the use of peer teaching 

and testing on HRFT could help PPETs understand more about the implementation of HRFT 

though the decision making and support from each other (Miquel & Duran, 2017). This is also a 

great way to help PPETs learn to be team players, which can prepare them for the workplace 

socialization (Richards et al., 2013).  

The Lack of Field-based Practice to Develop Ownership of HRFT 

Comparing our study’s findings with the four-phase theory of Gawrisch and colleagues 

(2019), the lack of field experience in HRFT implementation in PETE programs hinders PPETs 

development of ownership of it. This finding was consistent with many other researchers’ reports 

of PETE program weaknesses (Herold & Waring, 2011; Kwon et al., 2018; Miller et al., 2016; 

Robinson & Melnychuk, 2009; Webster et al., 2016). Participants indicated that even PPETs who 

were in student teaching might not have the chance to implement HRFT in local schools because 

they might not have the testing in that specific semester. This may be due to the history of PETE 

program development, with field experiences primarily designed for providing hands-on 

experiences for teaching quality PE programs in general (Webster et al., 2016). This finding may 
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provide PETE faculty with ideas to offer extensive meaningful opportunities, such as volunteer 

opportunities for school PE programs, so that PPETs can have more options so supplement student 

teaching, when it comes to HRFT practices. Moreover, the difficulty in matching students’ and 

local schools’ schedules in HRFT made it harder for PPETs to do field-based practices. Therefore, 

the collaboration and partnerships between PETE programs (e.g., PETE faculty members, PPETs) 

and local schools (e.g., CTs) are needed to overcome the timeline issue. There should be more 

communication regarding the scheduling of HRFT in both PETE programs and local schools so 

that PPETs can gain additional authentic learning experiences through realistic practice besides 

student teaching.  

Moreover, PETE programs should also infuse the purpose of HRFT, helping kids develop 

a habit for lifelong PA and fitness, into the HRFT preparation. Besides emphasizing the accuracy, 

validity, and reliability of fitness testing, PETE programs should encourage PPETs to gain more 

experience helping their K-12 students to be independent decision makers for their lifetime fitness 

(Corbin et al., 2020). PPETs should be capable to develop a PA program for each student’s fitness 

improvement based on the testing results. Though some PETE programs in this study incorporated 

the concepts and ideas of PA for fitness in those courses, PA programming for lifetime fitness 

should be stressed more, and more time should be given to the hands-on practice of this aspect of 

HRFT preparation.  

LIMITATIONS 

 The following limitations should be noted when interpreting the results of the study. First, 

the findings of this study were based only on the personal experiences of seven PETE faculty 

members from five PETE programs in the state of Texas. Studies with different individuals such 

as PPETs and even obtaining CTs’ perspectives of HRFT preparation in PETE programs might 

yield different findings. Second, even though some PETE programs participating in this study have 

multiple courses in relation to HRFT preparation, the participants (PETE faculty members) in this 

study might not have been teaching those courses. Therefore, the perspectives provided by 
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participants might not fully represent their PETE program in this regard. Third, the data were 

collected during the COVID-19 pandemic and all universities in Texas were transferred to online 

class meetings. This limited the lab activities and field practical opportunities in fitness testing. 

Therefore, the findings in this study might be different if it had been conducted in a different time 

period.  

CONCLUSIONS 

Overall, PETE programs provide coursework and opportunities for PPETs to gain content 

knowledge and hands-on experience with HRFT. This study focused on PETE faculty members’ 

perspectives on the preparation, as a first attempt to understand HRFT preparation in PETE 

programs. Current PETE programs provide courses as the main way for such preparation. 

However, there are problems. Notably, the lack of time to focus on HRFT content in the courses, 

and that fact that students with different majors are mixed together in those courses limiting the 

ability to focus more in-depth on HRFT. This calls for curricular changes by adding specific 

HRFT-related courses in PETE programs. In addition, while PETE faculty members recognize and 

perform their important role in modeling the use of HRFT for PPETs, this study addresses the 

offsetting effect of CTs. The mismatch between them regarding teaching HRFT will require 

informed collaboration between PETE programs and local schools to rectify. More research is 

needed to examine CT perceptions about PPET preparation for HRFT so that PETE programs can 

make adjustments from their insights. Moreover, while peer collaboration in PETE programs do 

provide opportunities for PPETs to experiment with HRFT, the very important field-based, hands-

on practical experience is greatly lacking. PETE programs need to address this urgent problem. 

Future research can focus more on PPET perceptions about their preparation, using both survey 

and interview methods to gain deep and comprehensive insights into it.  
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Appendices 

Appendix A-1: Survey-English Version  
For the following questions, please read each item carefully. Mark the answer (ranging from 
strongly disagree-1 to strongly agree-7), that reflects your opinion on the statements. You are 
answering these questions from your current position as a preservice teacher.  
 
 Strongly 

disagree  Disagree  Somewhat 
disagree  

Neither 
agree nor 
disagree  

Somewhat 
agree     
 

Agree             Strongly 
agree                            

1. Time spent 
on fitness tests 
is well worth it.  

1 2 3 4 5 6 7 

2. Fitness tests 
are an important 
component of 
physical 
education.  

1 2 3 4 5 6 7 

3. Fitness tests 
are boring.  

1 2 3 4 5 6 7 

4. The results of 
fitness tests help 
students 
understand their 
health- related 
fitness status.  

1 2 3 4 5 6 7 

5. I dislike 
fitness tests. 

1 2 3 4 5 6 7 

6. The results of 
fitness tests help 
teachers 
develop better 
plans for their 
future physical 
activity/fitness 
instruction. 

1 2 3 4 5 6 7 

7. Fitness tests 
are interesting. 

1 2 3 4 5 6 7 

8. My 
experiences 
with fitness 
tests have been 
enjoyable. 

1 2 3 4 5 6 7 
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 Strongly 
disagree  

Disagree  Somewhat 
disagree  

Neither 
agree nor 
disagree  

Somewhat 
agree     
 

Agree             Strongly 
agree                            

9. The results of 
fitness tests 
motivate 
students to 
participate in 
physical activity 
on a regular 
basis. 

1 2 3 4 5 6 7 

10. Fitness tests 
should be 
highly stressed 
in schools. 

1 2 3 4 5 6 7 

11. Fitness tests 
should be 
highly stressed 
in schools. 

1 2 3 4 5 6 7 

12. Fitness tests 
are a waste of 
time. 

1 2 3 4 5 6 7 

13. The result of 
fitness tests can 
be used to 
assess the 
effects of a 
teacher's 
physical 
activity/fitness 
instruction. 

1 2 3 4 5 6 7 

14. Fitness tests 
are fun. 

1 2 3 4 5 6 7 

15. The results 
of fitness tests 
inaccurately 
reflect what 
students learned 
in a teacher's 
physical 
activity/fitness 
instruction. 

1 2 3 4 5 6 7 

16. I like fitness 
tests.  

1 2 3 4 5 6 7 
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Appendix A-2: Survey-Chinese Version  

请仔细阅读以下各个选项并选择最能代表你观点的答案。1代表最不同意，7代表最同意。 
 
 很不同意 不同意  有点同意 中立 有点同意 同意            很同意 
1. 花在学生体质
达标测试上的时

间是值得的。 

1 2 3 4 5 6 7 

2. 每年的学生体
质达标测试是体

育课的重要组成

部分。 

1 2 3 4 5 6 7 

3. 学生体质达标
测试很无趣。 

1 2 3 4 5 6 7 

4. 学生体质达标
测试的结果可以

用来帮助学生了

解他们的体能水

平。 

1 2 3 4 5 6 7 

5. 我不喜欢学生
体质达标测试。 

1 2 3 4 5 6 7 

6. 体育教师可以
用学生体质达标

测试成绩来改善

体能教学。 

1 2 3 4 5 6 7 

7. 学生体质达标
测试很有趣。 

1 2 3 4 5 6 7 

8. 我个人参加体
质达标测试的经

历很有趣。 

1 2 3 4 5 6 7 
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 很不同意 不同意  有点同意 中立 有点同意 同意            很同意 
9. 学生体质达标
测试的结果可以

激发学生参加体

育活动的热情。 

1 2 3 4 5 6 7 

10. 学校应该重
视学生体质达标

测试。 

1 2 3 4 5 6 7 

11. 学校应该重
视学生体质达标

测试。 

1 2 3 4 5 6 7 

12. 学生体质达
标测试是浪费时

间。 

1 2 3 4 5 6 7 

13. 学生体质达
标测试结果可以

用来判断教师的

体能教学的效

果。 

1 2 3 4 5 6 7 

14. 学生体质达
标测试很有趣。 

1 2 3 4 5 6 7 

15. 学生体质达
标测试结果不能

准确反映学生在

体育课上的学习

效果。 

1 2 3 4 5 6 7 

16. 我喜欢参加
学生体质达标测

试。 

1 2 3 4 5 6 7 
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Appendix B-1: Survey Demographic Information--English Version  
Please provide following information about yourself. 
 

1. Nationality 
 

a. USA  b. China     c. Other      
 

2. Age  ____________ 
 

3. Sex  
a. Male  b. Female    c. Other 

 
4. Ethnicity 

 
a. Hispanic/Latino b. Caucasian  c. African American 
c Native American d. Asian American d. Bi-Racial 
e. Multi-Racial      f. Other, please specify ______________ 

 
5. Year in University 

 
a. Freshmen b. Sophomore  c. Junior  d. Senior  
e. Other, please specify ______________ 

 
6. Did you participate in any fitness tests (e.g., Fitnessgram, Presidential Physical Fitness 

Challenge, Youth Fitness Test, Teacher Self-designed Fitness Tests, or other) during your 
K-12 student experience? 
 

a. Yes        b. No        c. I do not remember 
 

7. What is your previous experience with fitness tests? (Display this question if Yes is 
selected in question 6) 
 

a. Very enjoyable  b. Enjoyable  c. Somewhat enjoyable  
d. Neutral        e. Somewhat unenjoyable  
f. Unenjoyable            g. Very unenjoyable 
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Appendix B-2: Survey Demographic Information-Chinese Version  

请提供你的基本信息。 
 

1. 国籍 
 

a. 美国      b. 中国     c. 其它      
 

2. 年龄  ____________ 
 

3. 性别  
a. 男        b. 女        c. 其它 

 
4. 民族 

 
a. 汉族      b. 少数民族   c. 其它      

 
5. 年级 

 
a. 大一 b. 大二 c. 大三     d. 大四  
e. 其它  

 
6. 你在中小学有参加过体质健康测试吗？（例如中国青少年体质健康测试，教师体育
课堂体质测试等） 
 

a. 有        b. 没有        c. 记不清 
 

7. 你的体质健康测试的经历感受是什么？(当第六题的‘有’被选择时问题列出) 
 

a. 非常享受  b. 享受    c. 有点享受  
d. 中立       e. 有点不享受 
f. 不享受            g. 非常不享受 
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Appendix C-1: Survey Informed Consent Form-English Version  
 
Dear Participant,  
  
You are invited to participate in a research study on "pre-service physical education teacher 
attitudes toward health-related fitness testing". This survey is designed to collect data on your 
attitudes regarding the use of health-related fitness testing in K-12 schools. This survey will take 
about 5 minutes to complete. 
    
A pre-service physical education teacher is identified as an undergraduate student who is 
in physical education major at a 4-year university that will teach physical education classes 
in the future.    
    
There are minimal risks associated with the study. Your participation is voluntary. Reports 
resulting from this study will not identify you as a participant. All information gathered in this 
study will remain confidential and be given out only with your permission or as required by law.  
  
If you are a pre-service physical education teacher, you are eligible to take this survey. If not, 
please exit this survey right now.   
 
By clicking "Yes" and continuing to the next page, you indicate that (1) you are a pre-service 
physical education major, (2) you have been informed about this study, and (3) you consent to 
participate in this study. If you select "No", you may exit the survey now.  

o Yes, I am a pre-service physical education teacher.   

o No, I am not a pre-service physical education teacher.   
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Appendix C-2: Survey Informed Consent Form-Chinese Version  
 
亲爱的同学， 
  
你好！感谢你参加“职前体育教师对于体质达标测试的态度”的研究。此调查旨在收集有关你
对在中小学使用的体质达标测试的态度的数据。选择你参加此研究是因为你是四年制大学本

科教师教育计划的潜在体育教师。 
 
你的参与是完全自愿的。本问卷只需约 5分钟即可完成。你可以决定不参加，或者，如果你
已经开始填写此问卷，则可以随时退出。退出或拒绝参加无论如何都不会影响你。本问卷是

匿名调查且研究中收集的所有关于你的个人信息将被保密，并且只有在你允许或法律要求的

情况下才会予以提供。本次收集的数据将保存在受密码保护的设备中。 
 
如果你对本次调查有任何疑问，请随时通过电话 737-781-0932或电子邮件
xiaolu.liu@utexas.edu与研究人员刘小璐联系。如果你对自己的权利或对本研究的任何部分
不满意，请致电 512-232-1543或通过电子邮件 irb@austin.utexas.edu与机构审查委员会匿
名联系。请参考研究编号 2019-11-0051。 
 
感谢你的参与！ 
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Appendix D: Recruiting Letter via Email  
 
Dear Professor, 
 
I am Xiaolu Liu, a PETE doctoral candidate in the Dept. of Curriculum and Instruction at the 
University of Texas at Austin. Dr. Xiaofen Keating is my dissertation committee chair and we 
are conducting a research study on “the preparation of pre-service physical education teachers 
for health-related fitness testing through Physical Education Teacher Education programs”. The 
purpose of this study is to explore how current PETE programs prepare pre-service PE teachers 
for health-related fitness testing in schools from the perspectives of faculty members. 
 
I am writing this email to invite you to participate in this study. As a faculty member in physical 
education teacher education, I believe your perspective of pre-service PE teachers’ use of health-
related fitness testing will give us invaluable insights into understanding the matter.  
 
FYI: The participation involves a pre-interview survey (5-10min) and an online interview (30-
60min). You might also be requested to provide some course materials related to fitness testing if 
you have any and are willing to share. You will be given a $50 Amazon gift card via email after 
the data collection. 
 
If you are willing to participate, please read and sign the attached consent form and send it back 
to me at your earliest convenience. You will be able to find more detailed information about this 
study on the consent form.  
 
Thank you very much in advance for your willingness to participate. I look forward to hearing 
from you.  
 
 
Respectfully, 
 
 
Xiaolu Liu 
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Appendix E: Informed Consent Form  
 

        UT Austin IRB Approved 
Protocol Number: 2020-02-0103 

Approved 
 

 
Title of the Project:  Pre-service Physical Education Teacher Preparation for Health-related 
Fitness Testing through Physical Education Teacher Education Programs 
 
Principal Investigator: Xiaolu Liu, doctoral candidate, The University of Texas at Austin 
 
Faculty Advisor: Dr. Xiaofen Keating, associate professor, The University of Texas at Austin 
 

Consent to Participate in Research 

Invitation to be Part of a Research Study 
You are invited to be part of a research study. This consent form will help you choose whether or 
not to participate in the study. Feel free to ask if anything is not clear in this consent form. 
 

Important Information about this Research Study 
 
Things you should know: 

• The purpose of the study is to explore the preparation of pre-service physical education 
teacher (PPET) preparation for health-related fitness testing (HRFT) in Physical 
Education Teacher Education (PETE) programs through both the eyes of PETE faculty 
members. You are contacted because you are a faculty member in your program.  

• In order to participate, please sign this consent form and send it back to the principle 
investigator Xiaolu Liu at xiaolu.liu@utexas.edu. 

• If you choose to participate, you will be asked to complete a 5-10 minutes online pre-
interview survey at https://utexas.qualtrics.com/jfe/form/SV_81Xc368nN4JZh1X and an 
interview which will take about 30-60 minutes. You will be contacted for the interview 
after your pre-interview survey response is recorded.  

• You might also be requested to provide some supportive course materials (e.g., course 
slides, syllabus, student assignments, etc.) which will be used only for research purpose, 
with your permission.  

• There is no risks or discomforts from this research. 
• The benefits of this study include a $50 Amazon gift card and important information 

about how current PETE programs prepare PPETs for HRFT. 
• Taking part in this research study is voluntary. You do not have to participate, and you 

can stop at any time. 

More detailed information may be described later in this form. 
Please take time to read this entire form and ask questions before deciding whether to take part in 
this research study. 

What is the study about and why are we doing it? 
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The purpose of the study is to explore the preparation of PPET preparation for HRFT in PETE 
programs from the perspectives of PETE faculty members. Occupational socialization theory 
will be used as the theoretical framework of this study. 
 
HRFT has been used in schools in the US for more than 60 years (Welk, Meredith, Ihmels, & 
Seeger, 2010). Although intending to deal with the nation’s problem of “a big waist”, HRFT has 
been implemented and conducted improperly, resulting in, as emphasized by Morrow and Ede 
(2009) a decade ago, “a big waste”. As such, as one of the essential concerns when effectively 
conducting large-scale physical fitness testing, the idea of training has been critically addressed 
by Morrow and Ede (2009) in two aspects: (a) training students to be aware of the purpose and 
procedures for completing fitness testing as well as to be capable in self-assessing their own 
fitness; and (b) training and preparing teachers to be qualified in teaching and administrating 
fitness testing. In order to help students fully understand the purpose, goals, and methods of the 
testing, PE teachers should allow sufficient opportunity for students to practice the test with 
effective instruction and clear explanation (Ernst et al., 2006; Keating & Silverman, 2004a; 
Mercier & Silverman, 2014; Silverman et al., 2008; Wiersma & Sherman, 2008). Therefore, 
training for PE teachers is critical. Otherwise, students may be driven away from fitness testing 
and fitness-related PAs if due to ineffective teaching they are unclear about the content and 
methods (Keating & Silverman, 2004a).  
 
Teacher training by professional associations (Morrow & Ede, 2009) such as PETE programs has 
been commonly conducted (Baghurst & Mwavita, 2014). “Preparing PPETs to use fitness tests 
appropriately should be an effective approach to improve the implementation of fitness tests, 
because it is likely that PPETs will be responsible for using fitness tests” (Keating et al., 2001, p. 
221). However, to date, there is no study has been done exploring how current PETE programs 
prepare their PPETs for HRFT.  
 
Therefore, by using occupational socialization theory, this study aims to explore PPETs 
preparation for HRFT in PETE program through a qualitative approach. Specifically, interview 
will be used as the main data inquiry method taken in PETE faculty members. The research 
question is: How do PETE faculty members perceive the role of PETE programs (e.g., curricula, 
field experience) in preparing their PPETs for HRFT in K-12 schools?  
 

What will happen if you take part in this study? 
If you agree to take part in this study, you will be asked to: (a) Complete a 5-10-minute online 
pre-interview survey after you submit your consent form to the investigator. The survey includes 
general questions about your demographic information, information about your PETE program 
regarding PPET preparation for HRFT. And (b) then you will be contacted to set up an interview 
based on your availability. The interview will be conducted online via Zoom or Skype or other 
tools according to your preference. The interview can also be conducted in-person if possible. 
The interview will last for 30-60 minutes and the interview will be audio-taped with your 
permission. The general timeline for the interview is March 2020 through May 2020.  
 

How long will you be in this study and how many people will be in the study? 
Participation in this study will last for approximately 70 minutes including a 10-minute online 
survey and 60-minute interview. The general timeline for the data collection of this study is 
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March 2020 through May 2020. In addition, 5-25 PETE faculty members will be included in this 
study. 
 

What risks and discomforts might you experience from being in this study? 
There are no risks and discomforts associated with your participation in the study. The interview 
is one-on-one so your privacy will be protected. Moreover, the confidentiality of your data will 
be protected by storing all data in a password-protected computer. Only the investigator will 
have access to the data. All data that is collected will be scrubbed clean of any identifying 
information that could associate it with you, or with your participation in this study. For 
example, your names, cities, programs, and universities will be given pseudonyms.  
 

How could you benefit from this study? 
You might benefit from being in this study because a $50 Amazon gift card will be sent to you via email 
after you complete both the online pre-interview survey and the interview. Moreover, you may gain 
critical insight about the professional preparation of PPETs for HRFT in your own PETE program. This 
study can provide you important information regarding how your program prepare your PPETs for HRFT 
so that you can take specifically actions for that.   
 

How will we protect your information? 
We will protect your information by storing the collected in a password protected computer and 
only the major investigator has access to it. Your name and any other information that can 
directly identify you will be stored separately from the data collected as part of the project. 
Information can identify you such as your name, program, and university information will be 
given pseudonyms. Moreover, the data that we will collect about you will not be shared with any 
other researchers. Therefore, your information will be completely kept confidential.  
 

What will happen to the information we collect about you after the study is over? 
We will keep your research data to use for future research publication. Your name and other 
information that can directly identify you will be kept secure and stored separately from the 
research data collected as part of the project.  
 

How will we compensate you for being part of the study?  
You will receive a $50 Amazon gift card via email after you complete both the online pre-
interview survey and the interview.  
 

Your Participation in this Study is Voluntary  
It is totally up to you to decide to be in this research study. Participating in this study is 
voluntary. Your decision to participate will not affect your relationship with The University of 
Texas at Austin. You will not lose any benefits or rights you already had if you decide not to 
participate. Even if you decide to be part of the study now, you may change your mind and stop 
at any time. You do not have to answer any questions you do not want to answer.  
 
If you decide to withdraw before this study is completed, simply contact the investigator Xiaolu 
Liu at xiaolu.liu@utexas.edu and all of your identifying data will be deleted permanently. 
 

Contact Information for the Study Team  
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If you have any questions about this research, you may contact: 
Xiaolu Liu 
Phone: 737-781-0932 
Email: xiaolu.liu@utexas.edu 
 
Or  
 
Xiaofen Keating 
Phone: 512-232-3565 
Email: xk93@austin.utexas.edu 
 

Contact Information for Questions about Your Rights as a Research Participant 
If you have questions about your rights as a research participant, or wish to obtain information, 
ask questions, or discuss any concerns about this study with someone other than the 
researcher(s), please contact the following: 
 
The University of Texas at Austin Institutional Review Board 
Phone: 512-232-1543  
Email: irb@austin.utexas.edu 
 
Please reference study number 2020-02-0103. 
 

Your Consent 
 
By signing this document, you are agreeing to be in this study. We will give you a copy of this 
document for your records. We will keep a copy with the study records.  If you have any 
questions about the study after you sign this document, you can contact the study team using the 
information provided above. 
 
I understand what the study is about and my questions so far have been answered. I agree to take 
part in this study.  
 
 
______________________________________________________________ 
Printed Subject Name  
 
 
______________________________________________________________ 
Signature                    Date 
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Appendix F: Pre-interview Survey  
1. The name of your university: ____________ 
 
2. Your gender: 
 

a. Male     b. Female    c. Other  
 
3. Age: ____________ 
 
4. Ethnicity: 
 

a. Hispanic/Latino b. Caucasian  c. African American 
c Native American d. Asian American d. Bi-Racial 
e. Multi-Racial      f. Other, please specify ______________ 

 
 
5. Years of full-time teaching in higher education (e.g., 15): ____________ 
 
6. Years of full-time teaching in secondary school (e.g., 15): ____________ 
 
7. Years of full-time teaching in elementary school (e.g., 15): ____________ 
 
8.  Do you belong to any of the following professional association(s)? (select all that apply) 

a. State AHPERD       b. SHAPE America        

c. American Educational Research Association (AERA)   
d. International Association for Physical Education in Higher Education (AIESEP)   

e. National Association for Kinesiology in Higher Education (NAKHE)    
f. Other (please specify)  ________________________________________________ 

 
The following two questions are about your personal experience with fitness tests as a 
student in K-12 schools. 
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9. Did you participate in any of the following fitness tests when you were a student in elementary 
or secondary school(s)? (select all that apply) 

 Yes No I do not remember 

Fitnessgram          �          �        � 

Presidential Physical 
Fitness Challenge               �              �            � 

Youth Fitness Test               �              �            � 

Physical Best Test               �              �            � 

Chrysler Fund-AUU 
Test               �              �            � 

Teacher Self-designed 
Fitness Test               �              �            � 

Other           �                �        � 
 
10. What were your previous experiences with fitness tests in school(s)? (Display this question 
is ‘Yes’ is selected in question 9) 

a. Very unenjoyable           b. Unenjoyable         c. Somewhat unenjoyable   

d. Neither enjoyable nor not enjoyable               e. Somewhat enjoyable  
f. Enjoyable                        g. Very enjoyable  

 
The following six questions are about your experience as a faculty member. Please note 
that, in this study, the definition of health-related fitness testing has a broader focus, 
including the testing preparation and administration, testing results interpretation and 
reflection, health-related fitness-enhancing physical activity selection, and fitness self-
testing.  [The preparation of pre-service physical education teachers for health-related fitness 
testing in a Physical Education Teacher Education program includes any courses or 
experiences/practices (e.g., seminar, discussion, observation, lab, teaching, etc.) in relation to 
health-related fitness testing.] 
 
11. In your program, are there any courses or learning experiences/practices related to health-
related fitness testing for the preparation of pre-service physical education teachers? 

a. Yes     b. No 
 
Skip to Q17 If ‘No’ is selected in Q11 
 
 If yes, please specify the related courses or learning experiences related to health-related fitness 
testing: 

________________________________________________________________ 
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12. What is your personal opinion on preparing pre-service physical education teachers for 
health-related fitness testing in K-12 schools? 

________________________________________________________________ 
 
13. What is your personal opinion on health-related fitness testing in K-12 schools? 

________________________________________________________________ 
 
14. Have you participated in any professional development (e.g., organized, self-learning, etc.) 
associated with health-related fitness testing since you began your job as a faculty in a Physical 
Education Teacher Education program? 

a. Yes     b. No 
 
Skip to Q15 If ‘No’ is selected in Q14 
 
If yes, please specify the professional development:  
 

15. In your program, do you think there are barriers to preparing pre-service physical education teachers 
for using health-related fitness testing?  

a. Yes     b. No 
 
Skip to Q16 If ‘No’ is selected in Q15 
 
If yes, please specify the barriers:  

________________________________________________________________ 
 
16. What future changes should your program implement when it comes to health-related fitness 
testing? 

________________________________________________________________ 
 
Display This Question: If ‘No’ is selected in Q11 
 
17. What is your personal opinion on pre-service physical education teacher preparation for 
health-related fitness testing? 

________________________________________________________________ 
 
Display This Question: If ‘No’ is selected in Q11 
 
18. What is your personal opinion on health-related fitness testing in K-12 schools? 

________________________________________________________________ 
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Appendix G: Follow-up survey  
Dear Participants, 
 
Again, thank you for participating in the study of pre-service physical education teacher (PPET) 
preparation for using health-related fitness testing (HRFT). Your participation enables us to gain 
deep insights into PETE programs in HRFT preparation.  
 
Based on all the interviews and other data sources, we generated four themes and have some 
important findings. Now we are in the stage of member checking to make sure our findings are 
consistent with your data provided. We also have some follow-up questions that we believe are 
necessary to elaborate on and clarify the interview data.  
 
Therefore, there are two sections included in this study. The first section is for theme checking, 
and the second section includes some additional follow-up questions. It will take you about 5-10 
minutes to complete. Please note that taking this survey is completely voluntary and you can 
withdraw from the survey at any time. We really appreciate your time.  
 
Thank you! 
 
 
Section I: Checking Themes  
    
Please read each of the following themes and findings. 
 
1. Theme 1/findings:  PPETs gain knowledge and skills of using HRFT mainly through required 
courses. Through lectures, assignments/projects, and lab activities, PPETs understand what is 
Fitnessgram, how to administer it, and how to interpret the results. The importance of physical 
activity (PA) promotion is also infused in the class to help PPETs understand the connection 
between PA and health-related fitness. However, barriers such as a lack of time spent in HRFT 
content as well as mixed majors of students in the same courses resulted in the lack of more in-
depth content of HRFT implementation.  

a. Yes, I agree.   
b. No, I want to provide more information or clarify certain points.  

 
Display This Question if ‘No’ is selected. 
 
 If no, please provide more detailed information:  

________________________________________________________________ 

 
2. Theme 2/findings:  PETE faculty members modeled HRFT implementation through lectures 
and demonstrating fitness tests during the classes.  PETE faculty members also try to be 
physically active outside of the class to help PPETs understand the importance of PA in fitness. 
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However, cooperating teachers in local schools could affect your teaching effectiveness of HRFT 
and PPETs’ understandings of HRFT implementation.    

a. Yes, I agree.   
b. No, I want to provide more information or clarify certain points.   

 
Display This Question if ‘No’ is selected. 
 
 If no, please provide more detailed information:  

________________________________________________________________ 
 
3. Theme 3/findings:  Peer teaching and group lab testing activities are the main ways to let 
PPETs experiment using HRFT, as a part of courses. However, because of the time limit, the 
experimentation only limited to how to correctly implement each test to ensure the validity and 
reliability. Limited time was given to the programing based on the results.      

a. Yes, I agree.   
b. No, I want to provide more information or clarify certain points.   

 
Display This Question if ‘No’ is selected. 
 
 If no, please provide more detailed information:  

________________________________________________________________ 
 
4. Theme 4/findings:  Field-based practical experience in HRFT implementation are lacking. It 
is hard to match the schedules of PPETs and local school PE teachers. Moreover, Fitnessgram 
testing is only implemented one time during the whole school year, which limited the time and 
opportunities for PPETs to administer fitness tests in local schools.        

a. Yes, I agree.   
b. No, I want to provide more information or clarify certain points.  

 
 
Display This Question if ‘No’ is selected. 
 
 If no, please provide more detailed information:  

________________________________________________________________ 
 
 
Section II: Additional Follow-up Questions 
    
Please provide detailed information of each of the following open-ended questions. 
   
1. How do you model/demonstrate the teaching (pedagogical aspect) and implementation 
(validity and reliability of the tests) of HRFT in your class for PPETs? Any examples?   

________________________________________________________________ 
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2. How do you think about using fitness self-testing in K-12 PE programs?  

________________________________________________________________ 
 
3. How do you think about preparing PPETs for teaching fitness self-testing? 

________________________________________________________________ 
 
4. What should you think is the ideal way of fitness self-testing for elementary/secondary 
students?  

________________________________________________________________ 
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