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Abstract 

The promotion of physical activity. is a public health priority, and school Physical 

Education (PE) has been highlighted as an influential setting that can engage 

young people in physical activity. PE has a number of aims which include 

striving to produce physically educated and active youth (i. e., the 'PE product'), 

which can be described in terms of young people who engage in recommended 

levels of habitual physical activity, and who have competent levels of physical 

activity ability, knowledge, and understanding. The overall aim of this thesis was 

therefore to establish how PE influences the outcomes representing the `PE 

product. ' Key objectives were to: a) develop and test a scale to assess students' 

Perceived PE Worth and Perceived PE Ability, to explore how these two 

constructs are related, and to investigate age and sex differences (Study 1); b) 

investigate which secondary school PE factors most strongly correlate with 

outcomes representing the 'PE product, ' (Study 2) and; c) qualitatively explore 

the views of PE students to help understand the development of physically 

educated and active young people, and clarify the results from the second study 

(Study 3). 

Study 1 developed and tested the Physical Education Predisposition Scale 

(PEPS). Predisposing items including perceptions of competence, self-efficacy, 

enjoyment and attitude in relation to PE were incorporated into the PEPS. 

Initially Year 8 and 9 students from four schools in the North West of England 

were invited to participate. Three hundred and fifteen completed PEPS were 

returned, students then completed the PEPS 14 days later to enable the 

assessment of test-retest reliability. The PEPS included 11 of the original items, 
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six Perceived PE Worth items and five Perceived PE Ability items and 

demonstrated an acceptable level of internal consistency and test-retest 

reliability. Consequently, the PEPS has potential as a concise and 

straightforward measurement tool for teachers and researchers to use in the PE 

setting. Results demonstrated that there was a strong positive association 

between Perceived PE Worth and Perceived PE Ability (r = 0.69). Furthermore, 

boys reported significantly higher values on both variables, than girls, and Year 

8 students scored significantly higher than their Year 9 counterparts. 

Within Study 2,146 schools were initially invited to participate in the study and 

the Heads of each PE department were sent a PE environment audit. The 

response rate was 27.4%, with 17 schools demonstrating a willingness to take 

further part in the research. The main outcome variables from the PE 

environment audit were then used as the basis of school selection, with-three 

schools being chosen. All Year 8 and 9 students from these schools were 

invited to participate in the research; the response rate was 28.9% (90 boys, 

209 girls). Predictor variables representing predisposing (e. g., Perceived PE 

Worth and PE Ability), enabling (school PE environment), and personal 

demographic factors (e. g., socio-economic status), as described in Welk's 

(1999) Youth Physical Activity Promotion Model (YPAPM) were measured. 

Outcome variables involved physical activity (assessed by accelerometry and 

the Physical Activity Questionnaire for Older Children), knowledge and 

understanding of health-related exercise, and PE ability (teachers' ratings). A 

number of factors including, sex, year group, BMI, deprivation score, Perceived 

PE Ability, Perceived PE Worth, number of students on roll, and number of 
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indoor spaces, most strongly correlated with outcomes relating to the 'PE 

product. ' 

The final study involved a sub-sample of students from Study 2. These were 

selected to take part in focus group interviews based on their teachers' 

normative ratings of their PE ability. Focus groups topics were developed based 

on Welk's (1999) YPAPM and results from Study 2. The detailed focus group 

data suggest that girls' negative perception's of PE Worth and PE Ability, 

learned helplessness beliefs, sex issues in PE, and perceived barriers to 

physical activity, may partly explain the observed sex differences in physical 

activity. The students highlighted numerous sources of Perceived PE Ability and 

PE Worth that could also potentially clarify the relationship between perceptions 

of competence, enjoyment and physical activity. The enhanced Health Related 

Exercise (HRE) messages from female PE teachers may account for girls' 

superior knowledge and understanding of HRE and students who perceive PE 

to be fun and enjoyable may be positively engaged and more motivated to learn 

and exert effort. Finally, both students' perceptions of progression in PE over 

time and PE teachers' positive feedback clarifies why teachers' rating of their 

students improves with increasing year group. 

The overall findings of this thesis suggest that PE teachers should provide 

students with enjoyable, successful experiences, positive feedback, choice and 

as much variety as is feasible. In addition, a classroom climate that fosters 

learning and improvement, rather than competition and winning is required. This 

study highlighted the need for interventions targeting girls and their perceptions 

of barriers to physical activity. Finally, a number of physical activity issues and 
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themes were raised in this study, and reinforcing variables of parents, family 

and peers were highlighted as central to the students' physical activity interests 

and participation (Welk, 1999). Therefore, future work is needed to unravel the 

complex interrelationships of reinforcing factors on students' thoughts and 

feelings on school PE. 
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Glossary of Terms 

Term Thesis definition 

Adolescents This term covers the chronological age range 12 to 

17 years. 
BMI Body mass index, calculated using body mass and 

stature: BMI = body mass (kg) / stature2 (m2). 

Children This term covers the chronological age range 4 to 

11 years. 
Moderate physical "[an] activity usually equivalent to brisk walking, 

activity (MPA) which might be expected to leave the participant 
feeling warm and slightly out of breath" (Biddle et 

al., 1998, p. 2). Corresponds to energy expenditure 
between 3 and 6 metabolic equivalents (Freedson 

et al., 1998). 

Moderate-to-vigorous Physical activity of at least moderate intensity that 

physical activity encompasses bouts of vigorous physical activity 
(MVPA) (VPA). Equivalent or greater than moderate 

intensity (>_ 3 metabolic equivalents). Results in 

increasing heart rate, sweating and breathing 

harder of being out of breath, including for example 
brisk walking, skating or bike riding (Janssen and 
Leblanc, 2010; NICE, 2009). 

Physical activity Defined as "any bodily movement produced by 

skeletal muscles resulting in energy expenditure" 
(Caspersen et al., 1985, p. 126). 

PE Physical Education. 

PEPS The Physical Education Predisposition Scale. 
PESSYP Physical Education and School Sport Strategy for 

Young People. 

Vigorous physical "[an] activity usually equivalent to at least slow 
activity (VPA) jogging, which might be expected to leave the 
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participant out of breath and sweaty" (Biddle et al., 
1998, p. 2). Corresponds to energy expenditure 
between 6 and 9 metabolic equivalents (Freedson 

et al., 1998). 

YPAPM Youth Physical Activity Promotion Model (Welk, 

1999). 
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Introduction 
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Introduction 

1.1: The Research Problem 

Physical activity is a behaviour, defined as any bodily movement produced by 

skeletal muscles resulting in energy expenditure above resting levels 

(Caspersen et al., 1985; Thompson et al., 2003). Higher levels of physical 

activity in children and adolescents are associated with fewer risk factors for 

disease (Andersen et al., 2006), and decreased morbidity and delayed mortality 

(Blair et al., 1989; Paffenbarger et al., 1986). However, there is much debate as 

to whether most youth are sufficiently active in order to achieve health benefits 

(Riddoch et al., 2007). The most recent physical activity guidelines propose that 

children and young people should undertake a range of moderate to vigorous 

activities, for at least 60 minutes each day (National Association for Sport and 

Physical Education [NASPE], 2004; Department of Health [DH], 2004). Current 

evidence though suggests that young people are not meeting guidelines and 

that sedentary lifestyles remain a problem (Muller-Riemenschneider et al., 

2008). 

The identification of factors that are associated with participation in physical 

activity is typically referred to as the study of correlates. Distinguishing and 

understanding correlates of youth physical activity is considered to be of public 

health significance, and to promote physical activity in youth, the factors that 

influence the acquisition of this behaviour must first be understood (Trost et al., 

1999a; Van Der Horst et al., 2007; Wu et al., 2003). Higher levels of physical 

activity are associated with being male (Cardon et al., 2005; Riddoch et al., 
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2007; Wenthe et al., 2009), and being younger (Biddle et al., 2005; Pate et al., 

1996; Saxena et al., 2002). Furthermore, variables that have been consistently 

associated with physical activity in youth include self-efficacy, enjoyment, 

perceived competence, environment, beliefs, attitudes, and social support 

(Biddle et al., 2005; Chase, 1998; DiLorenzo et al., 1998; Sallis et al., 1999; 

Trost et al., 1997; Trost et al., 1999a; Trost et al., 1999b; Vilhjalmsson and 

Thorlindsson, 1998). 

School PE has been identified as a key vehicle for health promotion and an 

influential mechanism to engage young people in physical activity (Biddle et al., 

1998; Fairclough and Stratton, 2005; United States Department of Health and 

Human Services [USDHHS], 1996). Furthermore, Sallis and McKenzie (1991) 

suggest that school PE is the most important institution that can address the 

health-related physical activity needs of almost all children. Although Welk's 

(1999) YPAPM aims to explain the relationships between factors affecting 

habitual physical activity, it may also be applied to the PE setting, as PE can 

play a primary role in influencing predisposing, enabling and reinforcing 

correlates of physical activity (Welk, 1999). The most commonly identified PE 

correlates of physical activity involve predisposing factors of perceived 

competence, self-efficacy, enjoyment, and attitude. Research in this area has 

found that enjoyment and perceived competence in PE can determine the level 

of children's physical activity participation outside of school (Barr-Anderson et 

al., 2007; Carroll and Loumidis, 2001). In addition, enabling factors of 

fundamental movement skills and the school physical environment are seen as 

important for the promotion of physical activity and other healthful behaviors 

(Centers for Disease Control [CDC], 1997; Department for Education and 
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Skills/Department of Health, 2005). Reinforcing factors include PE teachers, 

parents, and coaches who are powerful influencing forces in shaping students' 

attitudes and enjoyment toward PE, (Rikard and Banville, 2006; Scanlan et al., 

1993; Silverman and Subramaniam, 1999). 

In England the basic principles of PE involves facilitating all young people, to 

take part in, enjoy and succeed in PE, to learn about the value of leading a 

healthy, active lifestyle, and to improve and achieve in line with their age and 

potential (Department for Education and Skills [DfES], 2004; Qualifications and 

Curriculum Authority [QCA], 2007). A key goal of PE is therefore to "develop 

physically educated individuals who have the knowledge, skills and confidence 

to enjoy a lifetime of physical activity" (NASPE, 2004, p. 11). To achieve these 

goals PE must strive to produce physically educated and active youth. The 

evidence of this 'PE product' can be described in terms of young people who 

engage in recommended levels of habitual physical activity, and who have 

competent levels of physical activity skill, knowledge, and understanding 

(NASPE, 2004). However, there is little evidence to support the notion that PE 

produces physically educated and active young people. 

Objective 22-10 of the American Healthy People 2010 policy document (United 

States Department of Health and Human Services [USDHHS], 2000) is to 

improve the number of studentswho are engaged in physical activity for at least 

50% of PE lesson time. Fairclough and Stratton (2005) suggest that there are 

potential difficulties of achieving this ambitious target, because of the diverse 

aims of PE, which can be inconsistent and compromise each other. For 

example emphasis on children's motor, cognitive, social, spiritual, cultural and 
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moral development may not be conductive to engagement in appropriate 

amounts of physical activity during PE class time. It is apparent from PE 

research and intervention studies that PE is limited in how much it can 

supplement young people's daily volume of physical activity (McKenzie et al., 

1995). Indeed, Fox et al. (2004) suggest that a major limitation to PE's utility as 

a vehicle for physical activity participation is the limited time allocated to it. 

Nevertheless, when PE activity is combined with other forms of physical activity, 

(including extra-curricular, and out of school physical activity) support is lent to 

the premise that PE lessons can directly benefit young people's health status 

(Fairclough and Stratton, 2005). 

Physical activity interventions within school PE have been conducted 

successfully to increase the proportion of time children spend in moderate to 

vigorous physical activity (MVPA) during PE lessons (McKenzie et al., 1995; 

McKenzie et al., 2004; Rowlands et at., 2008a; Sallis et at., 1997). In addition, 

Felton et al. 's (2005) Lifestyle Education and Activity Program (LEAP) showed 

increases in both habitual VPA and MVPA from 8th to 9th grade. It was reported 

that enjoyment and increased self-efficacy mediated improvements in physical 

activity levels (Dishman et at., 2004; Dishman et al., 2005; Felton et at., 2005). 

Further research in school PE has suggested that providing students with 

choice leads to significantly higher physical activity levels (Lonsdale et at., 

2009), and greater self-determination and intrinsic motivation in PE (Goudas et 

al., 1995; Prusak et at., 2004; Ward et at., 2008). However, there is little 

evidence to support the claim that PE is producing physically educated and 

active individuals. Therefore, there is a need for empirical research to establish 

how PE influences outcomes representing the 'PE product. ' 
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1.2: Conceptual Framework: Welk's (1999) Youth Physical Activity 

Promotion Model 

Welk (1999) synthesised existing physical activity correlates literature and 

theoretical frameworks into a more usable and heuristic model, the Youth 

Physical Activity Promotion Model (YPAPM; Figure 1.1). This model is based on 

Green and Kreuter's (1991) Precede-Proceed health promotion planning model, 

which was developed to provide guidelines for establishing health education 

programmes for a variety of different behaviours (Green and Kreuter, 1991). An 

advantage of this framework is that it accepts multiple theoretical perspectives 

and it employs a "bottom-up" approach in which a specific population's 

characteristics and needs are fully determined prior to programme development 

(Welk, 1999). Within the Precede-Proceed model (Green and Kreuter, 1991), 

the preliminary stage is behavioural and environmental diagnosis to identify 

primary determinants of physical activity; the second step is an educational and 

organisational diagnosis to classify the determinants into factors that predispose, 

enable or reinforce, the last step is an administrative and policy diagnosis in 

which interventions are planned, based on available resources and potential 

barriers (Welk, 1999). This same approach was used to develop the YPAPM 

which conceptualizes a broad perspective on the factors that influence school- 

age children's habitual physical activity (Welk, 1999). The YPAPM is organised 

into a hierarchical structure to facilitate youth physical activity promotion and 

research. It is a conceptual model that utilises a social-ecological framework, 

recognising that physical activity participation is influenced by various personal, 

social, and environmental factors. Within the YPAPM, physical activity 
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participation is described as the result of interactions among four categories of 

correlates labelled, predisposing, enabling, reinforcing, and personal 

demographics (Welk, 1999). 

Predisposing factors increase the likelihood that youth will engage in regular 

physical activity (Rowe et al., 2007), and include self-evaluative and decision- 

balance constructs (Welk, 1999). Fox (1991) provided a conceptualisation of 

exercise behaviour to unite these themes, where decisions about physical 

activity behaviour are reduced to two fundamental questions that young people 

may ask themselves when considering physical activity participation: (1) "Is it 

worth it? " and (2) "Am I able? " The first question addresses the cost benefit 

assessment of participating in physical activity (Fox, 1994). This is similar to 

Fox and Biddle's (1988) effort-benefit ratio, and includes two elements of 

attitude: cognitive component (i. e., beliefs about physical activity) and affective 

component (i. e., degree of emotional attraction or feeling towards physical 

activity) (Subramaniam and Silverman, 2000). The second question 

encapsulates how individuals think and feel about their abilities in the physical 

domain and include constructs such as perceived competence, self-efficacy, 

and physical self-worth (Welk, 1999). It is postulated that young people who 

answer "yes" to both questions are more likely to lead active lifestyles and 

engage in regular physical activity (Rowe et al., 2007; Welk, 1999). The didactic 

nature of the questions suggests that they are two related but distinct categories 

(Barr-Anderson et al., 2008; Carroll and Loumidis, 2001; Welk, 1999). 

Predisposing factors of enjoyment, self-efficacy, perceived competence and 

attitudes have been found . to be some of the most commonly identified 

correlates of physical activity (Barr-Anderson et al., 2008; Carroll and Loumidis, 
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2001; Craig et al., 1996; Dzewaltowski et al., 2007; Graber et al., 2007; 

Portman, 1995; Scanlan and Lewthwaite, 1986; Welk, 1999). 

Biological and environmental variables are viewed as enabling factors which 

allow youth to be physically active (Welk, 1999). These are necessary yet not 

sufficient determinants of physical activity, and therefore can directly influence 

this behavior (Sallis et al., 1997). Variables include the environment, access to 

physical activity programmes, physical skills, and fitness (Welk and Joens- 

Matre, 2007). Reinforcing factors include social influences that encourage and 

help to shape a child's predisposition towards physical activity (Rowe et al., 

2007; Welk, 1999). This domain highlights the role of significant others (such as 

parents, peers, teachers, and coaches) as directly and indirectly influencing a 

child's physical activity behaviour (Rowe et al., 2007; Welk, 1999). Finally, 

personal demographics were included as the model presents a more 

generalized view of activity behaviour by incorporating age, sex, 

ethnicity/culture, and socio-economic status (Erwin et al., 2007). The YPAPM 

explains that demographic variables can influence each major component of the 

model (Welk, 1999). 
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Organisation of the Thesis 

The central theme of this thesis is to establish how PE influences the level to 

which young people become physically educated and active individuals (i. e., the 

'PE product'). Chapter 2 provides a review of the literature. The key topics 

addressed are physical activity and health, the prevalence and correlates of 

physical activity, the aims and importance of school PE, and PE's contribution 

towards daily physical activity guidelines. The review attempts to critique the 

current literature, and highlight gaps which provide a rationale for the current 

research. In Chapter 3, Study 1 presents the development and factorial 

validation of the Physical Education Predisposition Scale, which assesses 

secondary school students' self-perceptions and cost/benefit assessments of 

participating in PE. In Chapter 4, Study 2 explores the contribution of school- 

based correlates to outcomes representing the 'PE product, ' including physical 

activity levels, knowledge and understanding of health-related exercise and PE 

ability levels. Study 3, reported in Chapter 5, is a qualitative investigation, 

aiming to address students' views on the effectiveness of PE in developing the 

'PE product' and to help further elucidate results from Study 2. To conclude, 

Chapter 6 synthesises results from the three studies, Chapter 7 draws together 

conclusions from the research, and Chapter 8 suggests future 

recommendations for both research and practice. 
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Chapter 2 

Literature Review 
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Literature Review 

2.1: Physical Activity and Health 

Physical activity has been identified as an important contributor to a healthy 

lifestyle (McKenzie et al., 2000a; Nelson et al., 2007) and can provide 

immediate and future health benefits (Strong et al., 2005). Boreham and 

Riddoch (2001) suggest that the evidence that physical activity is beneficial to 

health, comes almost exclusively from studies with adults. These studies have 

concluded that strong relationships exist between physical activity and health, 

with higher levels of physical activity leading to reduced risks of coronary heart 

disease, hypertension, non-insulin-dependent diabetes mellitus, stroke, colon 

cancer, osteoporotic fractures and depression (Barbour and Blumenthal, 2005; 

Berlin and Colditz, 1990; Helmrich et al., 1991; Jaglal et al., 1993; Thune and 

Furberg, 2001; USDHHS, 1996; Wannamethee and Shaper, 1992). 

However, evidence for causal relationships between physical activity and health 

in children and adolescents is relatively weak (Boreham and Riddoch, 2001). 

Potential reasons for this involves methodological weaknesses of assessing 

health, fitness and physical activity in children and a lack of well conducted, 

large scale studies, especially longitudinal studies (Biddle et al., 2004; Fox and 

Riddoch, 2000; Tolfrey et al., 2000). Additionally, the relationship for children 

appears to be less clear cut because health cannot be judged by mortality 

statistics, as the onset of diseases like coronary heart disease and stroke are 

more likely to occur in adulthood (Boreham and Riddoch, 2001; Riddoch and 

Boreham, 1995). Instead, researchers have to rely upon risk factors in 
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paediatric populations, including blood pressure, fatness, blood lipids and bone 

mineral density. The relationships between physical activity and health though, 

is further complicated because these biological risk factors are perturbed during 

adolescence as a result of maturation and the stage of a child's development 

(Raitakari et al., 1994). 

Despite these difficulties research has found that children's physical activity is 

inversely related to clustering of cardiovascular disease risk factors, diastolic 

blood pressure, waist circumference (Andersen et al., 2006), metabolic 

syndrome; triglycerides and insulin resistance (Brage et al., 2004). Klasson- 

Heggebo et at. (2006) found curvilinear relationships between cardio respiratory 

fitness and anthropometrical measures (waist circumference and sum of four 

skin folds) in children. In contrast, Armstrong et al. (1991) and Boreham et al. 

(2002) reported that no such relationships were apparent between adolescents' 

physical activity and selected coronary risk factors (blood pressure, sum of skin 

fold thickness and serum cholesterol). It has been acknowledged that the wide 

variety of methods employed to assess physical activity may have confounded 

the evidence (Armstrong et al., 1991; Tolfrey et at., 2000). However, a 

consistent long term protective effect of adolescent physical activity on bone 

health has been established (Boot et al., 1997; Branca, 1999; Khan et al., 2000; 

Kohrt et al., 2004). Bailey et at. (1999) conducted a longitudinal study to 

investigate the influence of physical activity, assessed by self-report measures, 

on bone mineral accrual during the adolescent years. It was concluded that the 

growing skeleton responds to daily physical activity by increased bone mineral 

accrual, with a 9% and 17% greater bone mineral content of the total body for 

active boys and girls, respectively, compared to their inactive peers. 
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} 

A number of reviews of adolescent physical activity and health have been 

conducted (Biddle et al., 2004; Boreham and Riddoch, 2001; Hallal et al., 2006; 

Strong et al., 2005), concluding that there is evidence of the beneficial effects of 

physical activity on muscoskeletal health, cardio respiratory fitness, several 

components of cardiovascular disease, adiposity in overweight youth and blood 

pressure in mildly hypertensive adolescents. Bunker (1998) also suggested that 

physical activity can improve young people's psychological well-being and 

promote moral reasoning, positive self-concepts, and social interaction skills. 

Reviews therefore generally propose that physical activity has apparent 

advantages and should be promoted in youth (Biddle et al., 2004; Boreham and 

Riddoch, 2001; Hallal et al., 2006; Strong et al., 2005; USDHHS, 1996). In 

addition, it is generally accepted that the onset of many diseases and conditions 

lie in early life (Kiasson-Heggebo et al., 2006), as a result preventive strategies, 

including beneficial physical activity patterns, should start at an early age 

(Bradley et al., 2000; Kemper et al., 1990; Twisk, 2001). 

2.2: Tracking of Physical Activity, Sedentary Behaviour and Obesity 

Hallal et al. (2006) suggest that people establish many of their lifestyle choices 

during adolescence; therefore what they choose to do in their teenage years 

may set the pattern for adulthood. Blair et al. (1989) proposed a model for the 

health consequences of childhood physical activity including that; (1) childhood 

physical activity influences adult physical activity, which may affect adult health, 

(2) childhood physical activity has a direct beneficial effect on child health, 

which predicts adult health and, -(3) childhood physical activity has a direct 
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beneficial effect on adult health. Consequently it is important to track physical 

activity and health behaviours. Tracking has been defined as the stability of 

health behaviours over time or the maintenance of a relative position in rank 

within a group over time (Kelder et al., 1994; Malina, 1996). Tracking of physical 

activity from childhood and adolescence to adulthood implies that engagement 

in physical activity during youth will have beneficial effects for adulthood (Twisk, 

2001). A short term study of 2-3 years indicated that physical activity tracks 

moderately (r = 0.57 - 0.66) from early to middle childhood (Pate et al., 1996). 

Self-reported physical activity measures from childhood to adolescence were 

fairly consistent over 5 years across Kelder et al. 's (1994) and Janz et al. 's 

Muscatine study (2000), suggesting physical activity tracked moderately well (r 

= 0.32 - 0.65). However, longitudinal studies over 7 to 36 years tracking 

physical activity from childhood and adolescence to adulthood, have reported 

weak associations (k = 0.02 - 0.20; r=0.12 - 0.22) (Beunen et al., 2004; 

Boreham et al., 2004; Campbell et al., 2001; Trudeau et al., 2004). Beunen et al. 

(2004) concluded that these weak correlations do not permit predictions of adult 

physical activity. Data from the Amsterdam Growth and Health Study over a 14 

year period (ages 13 to 27 years) concluded that the long term stability of 

physical activity can be considered as low to moderate (Twisk et al., 2000; 

Twisk et al., 1997; Van Mechelen et al., 2000). 

Participation in organised sport during youth has been identified as a key 

predictor of adult physical activity in both men and women (Alfano et al., 2002; 

Barnekow-Bergkvist et al., 2001; Kraut et al., 2003). In addition, Tammelin et al. 

(2003) concluded that participation in sports at least once a week in adolescent 

females and twice a week in adolescent males was associated with higher 
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levels of physical activity in later life. These results propose that participation in 

sports may provide adolescents with a skill set, positive attitudes and enjoyment 

towards sport that lay the foundation for physical activity habits later in life 

(Kraut et al., 2003; Tammelin et al., 2003). Overall, reviews of tracking of 

physical activity from childhood to adulthood conclude a low to moderate 

relationship (Hallal et al., 2006; Malina, 1996; Malina, 2001). However, 

Boreham and Riddoch (2001) propose that substantial tracking should not be 

expected in the case of physical activity as many factors can influence this 

behaviour (e. g. major life events including school to work transition, leaving 

home, marriage and illness). In addition, physical activity is a complex 

multidimensional behaviour where accurate assessment is difficult and 

measures vary across studies, making comparisons difficult (Barnekow- 

Bergkvist et al., 2001; Boreham and Riddoch, 2001; Malina, 2001). Despite the 

apparent lack of tracking evidence, it is likely that physical activity will provide 

some benefit to children and adolescents' current and future health (Biddle et al., 

2004; Strong et al., 2005). 

There exists a relatively new field of research addressing the negative health 

consequences of leading a sedentary lifestyle (Graber et al., 2007), with 

sedentary behaviours involving television viewing, computer use and reading 

(Shields and Tremblay, 2008). Negative health behaviours include the risk of 

developing several chronic diseases; coronary heart disease, colon cancer, 

obesity, non-insulin dependent diabetes and hypertension (Branca, 1999; Gutin 

et al., 1994; Saunders et al., 1997; USDHHS, 1996). Moreover, research and 

.. reviews of European and North American studies conclude that sedentary 

behaviour tracks more strongly than physical activity (Janz et al., 2005; Janz et 
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al., 2000; Malina, 1996; Raitakan et al., 1994). Within Janz et al. 's (2005) Iowa 

Bone Development Study children's TV viewing was more predictable and 

stable (r = 0.37 - 0.52) than overall activity (r = 0.18 - 0.39), over a3 year 

period. 

Furthermore, Shields and Tremblay (2008) found that TV viewing was also 

associated with obesity for both sexes. Baur (2002) defines obesity as a 

complex condition with genetic, metabolic, behavioural and environmental 

factors all contributing to its development. Obesity and overweight in childhood 

and adolescence have been associated with negative health consequences 

including risk factors for cardiovascular disease, non-insulin dependent diabetes, 

hypertension and low self-esteem (Dietz, 1998; Gutin et al., 1994; Hill and 

Trowbridge, 1998). It has also been suggested that the most significant long - 

term effect of childhood obesity is its persistence into adulthood, and its link to 

future health consequences (Baur, 2002; Must, 2003). Obesity in 

preadolescents has been found to be a strong predictor of excessive weight 

gain over 1 and 2 years (O'Loughlin et al., 2000). Longitudinal studies have 

consistently reported a moderate to high degree of BMI tracking (r = 0.54) from 

childhood and adolescence to adulthood (Guo et al., 2000; Kvaavik et al., 2003; 

Whitlock et al., 2005), suggesting that the foundation for adult body weight is 

laid during adolescence. In addition, further longitudinal studies have concluded 

that obesity tracked significantly from youth to adulthood (r = 0.36 - 0.42), and 

that high BMI values at young ages were independent predictors of being 

overweight in adulthood in both men and women (Barnekow-Bergkvist et al., 

2001; Wang et al., 2000; Yang et al., 2007). 
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2.3: Physical Activity Guidelines 

It has been stated that there are intuitive biological and behavioural arguments 

in favour of promoting physical activity for all children and adolescents 

(Boreham and Riddoch, 2001), despite that lack of unequivocal evidence of the 

link to health outcomes. Therefore, physical activity promotion is a public health 

priority and numerous physical activity guidelines have been developed to 

encourage participation (Trudeau et al., 1999). The most recent guideline 

proposes that children and young people should engage in moderate to 

vigorous physical activities, for at least 60 minutes each day (NASPE, 2004; DH, 

2004). Furthermore, it is advocated that at least twice a week this should 

include weight bearing activities that produce high physical stresses to improve 

bone health, muscle strength and flexibility, which can be achieved in a number 

of short, 10 minute bouts (DH, 2004). These recommendations are in line with 

proposals from the USA (United States Department of Health and Human 

Services [USDHHS], 2008) and more recently, Canada (Janssen and Leblanc, 

2010). MVPA refers to activity which results in increasing heart rate, sweating 

and breathing harder of being out of breath, including for example brisk walking, 

skating or bike riding (Janssen and Leblanc, 2010; NICE, 2009). 

2.4: Physical Activity Levels 

There is much debate as to whether youth are sufficiently active in order to 

achieve health benefits, and current evidence suggests that young people are 

not meeting guidelines and that sedentary lifestyles remain a problem (Muller- 

Riemenschneider et al., 2008). However, the prevalence of children's physical 
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activity varies depending upon assessment method employed (Corder et al., 

2008). Numerous physical activity measures have been utilised, with recent 

large scale self report studies in England reporting that 70% of boys and 59% of 

girls take part in 60 minutes or more of physical activity on all 7 days in the 

previous week (National Health Service [NHS], 2008). In a nationally 

representative sample in the US, data from the Youth Risk Behavior Survey 

reported 24.8% of boys and 11.4% of girls were physically active for at least 60 

minutes on all 7 days (Centers for Disease Control [CDC], 2010). Furthermore, 

Eisenmann et al. 's (2002) study employed the same survey on 14-18 years olds, 

and concluded that 44.6% reported participating in MPA 3 or more days per 

week, whereas 64.7% reported participating in VPA 3 or more days per week. 

Phone surveys with adolescents and their parents have also been conducted 

with results suggesting that under half of the adolescents (40% of girls and 57% 

of boys, aged 14-17) complied with the physical activity guidelines, which in this 

study was defined as being physically active for at least 60 minutes for 5 or 

more days per week (Butcher et al., 2008). However, the accuracy of self-report 

measures is questionable as. responses are generally over-estimations and may 

be influenced by the ability of children and adolescents to recall retrospectively, 

and the potential for youth to respond in a socially desirable manner (Biddle et 

al., 2009; Corder et al., 2008; Gorely et al., 2009). 

Other available self-report methods include ecological momentary assessment 

(EMA) diaries, which allow participants to report their current behaviour, plus 

additional factors such as the environmental and social context (Biddle et al., 

2009). Utilising this instrument with boys in 15 schools throughout different 

regions in the UK, Gorely et al. (2009) reported that 63% reached 
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recommended physical activity levels on weekdays, and 50% at weekends. In 

comparison, Biddle et al. (2009) reported that Scottish children on average, 

achieved 55 minutes (girls) to 62 minutes (boys) of leisure time physical activity 

on weekdays, and 47 minutes (girls) to 91 minutes (boys) on weekends. 

Limitations of EMA are that it does not incorporate an intensity component so all 

forms of physical activity are included. Moreover, in these two studies 

behaviours during school were not assessed, as the focus of the research was 

on volitional leisure time behaviours, therefore figures for weekday are likely to 

be underestimated (Biddle et al., 2009; Gorely et al., 2009). In Taiwan, Liou and 

Chiang (2004) compared the percentage of 9-12 year old children who met 

numerous physical activity recommendations, employing a 3-day physical 

activity log. Results were that over 90% of children met the Physical Activity 

Guidelines for Adolescents (90 minutes of MVPA per week) and the Healthy 

People Objective No. 22.6 (150 minutes of MVPA per week), 78.2% of boys and 

80.8% of girls met the UK expert consensus group guidelines (420 minutes of 

MVPA per week) and almost 70% met the Healthy People Objective No. 22.7 

(60 minutes of VPA per week). In a similar study comparing the percentages of 

children and youth meeting recommended physical activity guidelines in the US, 

Pate et al. (2002) measured physical activity objectively using accelerometers. 

They found that over 90% of the students met the Healthy People Objective 

No. 22.6,69.3% met the UK expert consensus guidelines, however less than 3% 

met the Healthy People Objective No. 22.7 requirements. These results 

demonstrate that compliance with the guidelines were dramatically different for 

the three guidelines examined, and are dependent upon how physical activity is 

measured. 
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Accelerometry is the most commonly used objective measure of physical 

activity (Corder et al., 2008). Accelerometers are relatively unobtrusive, 

practical, as they easy to use and can be worn without impeding movement, 

and have the ability to store large amounts of data related to duration, patterns, 

and intensity of movement (Freedson et al., 2005; Nilsson et al., 2002). 

However, they are limited by their capacity to assess static physical activities, 

non weight-bearing activities that require little body movement in the vertical 

plane like cycling, and they do not accurately capture certain terrain changes 

such as gradient (Corbin et al., 2004; Trost et al., 2002). Notwithstanding the 

limitations' of accelerometers, these instruments may arguably be the best 

method of assessing children's free living physical activity (Cooper et al., 2005). 

This is evidenced by the fact that in recent years they have been used in 

population-based studies such as the European Youth Heart Study (EYHS) 

(Riddoch et al., 2004) and the Avon Longitudinal Study of Parents and Children 

(ALSPAC) (Riddoch et al., 2009). In the EYHS (Riddoch et al., 2004) 

accelerometry data were collected from 9 and 15 years olds from defined areas 

in four European countries. The 9 year olds were more active, accumulating on 

average 192 minutes (boys) and 160 minutes (girls) of MVPA, compared to 15 

year olds (99 minutes (boys); 73 minutes (girls). In addition, Riddoch et al. 

(2004) concluded that at age 9 years, 97% achieved current recommendations, 

compared to 82% of -15 year old boys and 62% of 15 year old girls. This 

reduction in physical activity with increasing age has also been reported in 

Canada (Sherar et al., 2007) and the US, with 9 year old children engaging in 3 

hours of MVPA on both weekdays and weekends, compared to 15 year olds 

who were only accruing 49 minutes per weekday and 35 minutes of MVPA per 

weekend (Nader et al., 2008). Furthermore, Trost et al. (2002) concluded that 
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mean values of MVPA per day ranged from 50 - 200 minutes, and that daily 

MVPA and VPA exhibited a significant inverse relationship with school grade. 

These results strongly support the concept that physical activity declines rapidly 

during childhood and adolescence. 

Riddoch et al. 's (2007) ALSPAC reported figures which were considerably lower 

than those previously reported for European and American children (Riddoch et 

al., 2004; Trost et al., 2002). Only 2.5% of children from this study met the 

internationally recognised recommendations, and the median time spent in 

MVPA was 20 minutes per day (Riddoch et al., 2007). In contrast, Martinez- 

Gomez et al. (2009) reported 71.1% of their Spanish sample of 13-16 years 

olds reached the physical activity guideline. Also, research in Canada has found 

that girls accumulate on average 104 minutes of MVPA and boys 150 minutes 

of MVPA (Sherar et al., 2007). These contrasting results may be explained by 

the use of different cut-points of accelerometer counts to define the lower 

threshold of MPA (Riddoch et al., 2007; Trost et al., 2000). Accelerometers are 

typically validated against indirect calorimetry and calibrated in terms of resting 

metabolic equivalents (METs) (Puyau et al., 2002). Adult MET thresholds used 

to classify time spent in light (<3 METs), moderate (3 -6 METs), vigorous (6 -9 

METs) and very vigorous (>9 METs) activity (Freedson et al., 1998) have been 

applied in children and adolescents (Mattocks et al., 2007). Calibration studies 

have used laboratory and field-based protocols (Bailey et al., 1995; Puyau et al., 

2002). However, inconsistencies between studies have resulted in a range of 

activity count thresholds being created for MET thresholds (Rowlands, 2007; 

Strath et al., 2003). This array of thresholds has produced discrepancies in the 

number of children and adolescents classified as being sufficiently active (Mota 
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et al., 2007). This is a contentious issue and the number of thresholds available 

highlights the lack of agreement among leading researchers, as no consensus 

exists on how to satisfactorily tackle this problem (Ekelund et al., 2004a; 

Rowlands and Eston, 2007). Moving away from arbitrary count-based cut- 

points, Ekelund et al. (2003) applied individual calibrated activity thresholds to 

habitual physical activity, ArteACC (the activity-related time equivalents based 

on accelerometry index. It is calculated as: ArteACC (minutes per day) = total 

daily activity counts (ACs) (counts per day)/reference exercise ACs (counts per 

minute). However, this approach is time consuming and consequently difficult to 

apply to large samples (Jago et al., 2007). Furthermore, Stone et al. (2009) 

examined whether the relationship between time spent in MVPA and various 

health outcomes in boys differed according to how activity intensity is classified 

(i. e., sample-specific thresholds, published thresholds (Mattocks et al., 2007), 

and the ArteACC (Ekelund et al., 2003)). Stone et al. (2009) concluded that the 

choice of threshold did not impact on relationships detected between activity 

and health outcomes, however, intensity thresholds clearly matter when the 

reporting the percentage of children meeting MVPA guidelines. 

Reviews in this area have suggested reasons for the varied conclusions 

surrounding physical activity levels include measurement error, different 

measurement methods, population and age group differences, and the 

measurement of different dimensions of physical activity (Boreham and Riddoch, 

2001; Riddoch and Boreham, 1995). Riddoch and Boreham (1995) conclude 

that'the physical activity evidence of children and youth is equivocal and 

methodologically diverse, as measurement is problematic. However, Biddle et al. 
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(2004) suggest that it remains a concern that a sizeable portion of young people 

continue to have what might be described as inactive lifestyles. 

2.5: Correlates of Physical Activity Behaviour 

Identifying factors that are associated with participation in physical activity is 

typically referred to as the study of determinants or correlates (Biddle et al., 

2004). Correlates will be used throughout this thesis, as many correlates may 

not be true determinants, as studies often show associations but may not be 

able to conclude causality (National Institute for Health and Clinical Excellence 

[NICE], 2007). Buckworth and Dishman (2002) refer to determinants as 

"reproducible associations that are potentially causal" (p. 191). Distinguishing 

and understanding correlates of youth physical activity is considered to be of 

public health significance, and to promote physical activity in youth, the factors 

that influence the acquisition of this behaviour must first be understood (Trost et 

al., 1999a; Trost et al., 1999b; Van Der Horst et al., 2007; Wu et al., 2003). 

Such information could then help inform effective interventions that seek to 

increase physical activity levels (Brodersen et al., 2005; Sallis and Owen, 1999; 

Sallis et al., 2000). Findings relating to non-modifiable biological factors of sex 

and age are consistent in the literature, showing that higher levels of physical 

activity are associated with being male (Cardon et al., 2005; Ekelund et al., 

2004b; Riddoch et al., 2007; Sallis et al., 2000; Wenthe et al., 2009; Wu et al., 

2003), and being younger (Biddle et al., 2005; DiLorenzo et al., 1998; Pate et al., 

1996; Saxena et al., 2002; Strauss et al., 2001; Trost et al., 1999a). 
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Numerous psychological variables have been identified as correlates of youth 

physical activity participation. It has been frequently reported that perceived 

competence, which refers to a global belief in one's ability in a specific domain 

(Chase, 1998), and self-efficacy, which is the belief in one's capabilities to 

successfully perform a task or activity (Bandura, 1997; Chase, 1998), are 

important correlates of youth physical activity behaviour (Barr-Anderson et al., 

2007; Biddle et al., 2004; Biddle et al., 2005; Craig et al., 1996; Sallis et al., 

2000; Trost et al., 1997). This may be because self-efficacy beliefs determine 

the goals people set for themselves, how much effort they expend, how long 

they persevere and how resilient they are in the face of failures and setbacks 

(Bandura, 1997). Moreover, it is a pervasive finding that if children and 

adolescents experience fun and enjoyment, they are more likely to participate, 

persist, exert effort and be committed to that particular activity (Carroll and 

Loumidis, 2001; Craig et al., 1996; Scanlan et at., 1993; Scanlan and 

Lewthwaite, 1986; Scanlan et al., 1989). Also, after interviews with children and 

their mothers Stucky-Ropp and DiLorenzo (1993), reported that enjoyment of 

physical activity was the most salient predictor of exercise behaviour. In line 

with this Biddle and Armstrong (1992) explored the psychological correlates of 

children's physical activity, and found that intrinsic motivation for PE and sports 

was significantly correlated with activity levels. However, this was only for boys 

which may suggest that boys can enjoy physical activity for its own sake, 

whereas girls were more likely to be characterised by extrinsic motivation 

(Biddle and Armstrong, 1992). Physical activity in this study was measured 

utilising heart rate monitors, assessing sustained 10 minutes periods of 

elevated heart rate. Therefore because of the sporadic, highly transitory, short 

duration and intermittent nature of children's physical activity, many children 
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may have been categorised incorrectly as inactive (Bailey et al., 1995; Baquet 

et al., 2007). Also, there are numerous reasons for elevations in heart rate, for 

example emotional states, climatic conditions and other factors which are 

unrelated to physical activity (Biddle and Armstrong, 1992). 

Social and cognitive aspects including instrumental parental support (e. g. 

transportation, encouragement, and observation), family cohesion, and parent- 

child communication have been found to be significantly related to child physical 

activity (Biddle et al., 2004; Ornelas et al., 2007; Trost et al., 2003). Saunders et 

al. (2004) reported that social provisions (subscales included guidance, 

nurturance and reassurance of worth) and family support were significant 

correlates of MVPA in girls. Support from significant others, including siblings 

and peers, has also been frequently related to physical activity levels in young 

people (Dowda et al., 2007; Sallis et al., 2000). In line with this McKenzie et al. 

(2008) directly observed children's physical activity, and associated physical 

and social environments at home. They found that increased physical activity 

was associated with siblings and other children being present, active behaviour 

being prompted, and number of children living in the household (McKenzie et al., 

2008). However, this sample was relatively small and only involved Mexican- 

American families who were observed for 1 hour on an afternoon, therefore 

findings should not be generalised and children may have modified their 

behaviour during observations (McKenzie et al., 2008). 

Environmental variables are of interest as ecological approaches to physical 

activity promotion acknowledge the interaction between an individuals' behavior 

and multiple levels of their environment (Sallis and Owen, 1997). The physical 
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environment is represented by objects with which individuals interact, and the 

more opportunities provided by the environment for physical activity the more 

likely that youth will participate (Fein et al., 2005). The strongest associations 

between youth physical activity and environmental correlates relate to time 

spent outdoors and access to physical activity spaces, equipment, facilities and 

programmes (Davison and Lawson, 2006; Sallis et al., 1998; Wechsler et al., 

2000). Therefore, variables that have been consistently associated with physical 

activity in youth include self-efficacy, enjoyment, perceived competence, 

environment, beliefs, attitudes, and social support (Biddle et al., 2005; Chase, 

1998; DiLorenzo et al., 1998; Sallis et al., 1999; Trost et al., 1997; Trost et al., 

1999a; Trost et al., 1999b; Vilhjalmsson and Thorlindsson, 1998). However, 

because of the cross-sectional design of these studies, cause and effect 

relationships among variables cannot be established, and other variables not 

accounted for may also play a causative role (Strauss et al., 2001; Stucky-Ropp 

and DiLorenzo, 1993; Van Der Horst et al., 2007). Additionally, reliance upon 

self report data regarding correlates and physical activity may bias results 

because of social desirability, recall errors and reporting biases (Brodersen et 

al., 2005; Butcher et al., 2008; Wu et al., 2003). 

Longitudinal studies within this field have increased understanding and offer 

unique insights into antecedents of children's and adolescents' physical activity 

participation and potential opportunities for intervention (Richards et al., 2009). 

These studies have further highlighted the importance of family influences on 

physical activity participation, as Dowda et al. (2007) in South Carolina collected 

data on girls at grade 8,9 and 12 and concluded that girls with higher perceived 

family support had higher total MET scores. Furthermore, New Zealand 
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adolescents were assessed at ages 15 and then followed up at 18 years, and 

results suggested that persistent physical activity was associated with higher 

family SES, higher family active-recreation orientation during childhood and 

participation in activities at home, and better childhood motor skill ability 

(Richards et al., 2009). Other longitudinal studies have reported the significance 

of daily school PE classes and the use of community facilities as being 

associated with an increased likelihood of engaging in high levels of MVPA 

(Gordon-Larsen et al., 2000). In the US, DiLorenzo et al. (1998) collected data 

from children when they were in the 5th and 6 th grade, and again three years 

later (8th and 9th grade). Children's enjoyment of physical activity was the only 

consistent predictor of physical activity during 5th and 6th grade. During 8th and 

9th grade for girls, exercise knowledge, mother's physical activity, child's 

mother/friend support and modelling emerged as predictors, whilst for boys, 

self-efficacy, exercise knowledge, parental modelling, and interest in sports 

media were key. Potential issues during longitudinal studies involve the impact 

of data attrition, as in Richards et al. (2009) study, those with complete physical 

activity data had higher SES, family active recreation orientation, motor skill 

score, and were more likely to be non-smokers. Therefore, estimates of 

association may be conservative. Also, many of the studies reply upon self 

report measures (Dowda et al., 2007; Gordon-Larsen et al., 2000); therefore 

findings need to be replicated with more extensive, objective techniques 

(Dowda et al., 2007; Richards et al., 2009). 

Sallis et al. (2000) reviewed studies on correlates of physical activity of children 

and adolescents, published between 1970 and 1998. Significant variables were 

found in all categories of correlates (demographic and biological, psychological, 
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cognitive and emotional, behavioural attributes and skills, and social and 

cultural factors), with the most frequent and consistent finding being that boys 

are more active than girls. Correlates consistently relating to children's physical 

activity (aged 4-12 years) were psychological, cognitive and emotional, 

demographic and biological. Correlates frequently associated with adolescents' 

physical activity (aged 13-18 years) were psychological, cognitive and 

emotional, behavioural attributes and skills. The only variables listed for both 

age groups were sex (male), intention to be active and previous physical activity 

(Sallis et al., 2000). However, Sallis et at. (2000) proposed that the diversity of 

variables, subject samples and analysis strategies prevented a true meta- 

analysis. Van Der Horst et at. (2007) provided a systematic update of Sallis et 

al. 's (2000) review, including studies published from 1999 to January 2005. 

Reviewed studies of children (aged 4-12), revealed evidence of a positive 

association between children's physical activity and sex (male), self-efficacy, 

parental physical activity (for boys) and parental support: For adolescents (aged 

13-18) positive associations with physical activity were found for sex (male), 

parental education, attitude, self-efficacy, goal orientation/motivation, PE/school 

sports participation, family influences, and friend support (Van Der Horst et at., 

2007). 

Biddle et al. (2005) reviewed papers published from 1999 to 2003, focusing 

upon the identification of correlates of physical activity in girls. This review 

showed that lower levels of physical activity were associated with being older 

and female, which is a robust and highly consistent finding. Furthermore, 

physical activity was associated with enjoyment, perceived competence, self- 

efficacy, physical self-perceptions, organised sport involvement and parent and 
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family support (Biddle et al., 2005). Gustafson and Rhodes (2006) reviewed 

literature on parental influences on children's physical activity and concluded 

significant correlations between parental support and modelling. Overall, these 

studies and reviews have reported significant associations between physical 

activity and demographic, biological, psychological, cognitive, social, 

behavioural and environmental correlates. This demonstrates that youth 

physical activity is a complex and multifaceted behaviour determined by many 

factors (Sallis et al., 2000; Van Der Horst et al., 2007). However, as reviews 

typically include only published studies some relevant research may be omitted, 

due to publication bias towards research reporting significant findings (Van Der 

Horst et al., 2007). Again there is a reliance upon cross-sectional and 

longitudinal studies, yet experimental studies are essential to successfully 

develop intervention strategies (Gustafson and Rhodes, 2006). 

2.6: Physical Education Curriculum and Aims 

In England PE is delivered in the context of the national Physical Education and 

School Sport Strategy for Young People (PESSYP), which aims to give every 

young person access to five hours of PE and School Sport that is accessible, 

attractive, affordable and appropriate to each individual's needs (Youth Sport 

Trust, 2009). The basic principles of PE involve facilitating all young people, 

whatever their circumstances or ability, to take part in, enjoy and succeed in PE, 

to learn about the value of leading a healthy, active lifestyle, and to improve and 

achieve in line with their age and potential (DfES, 2004; QCA, 2007). These 

principles are echoed in the US, where NASPE (2004) defines a physically 

educated person as one who has the knowledge, skills and confidence to enjoy 
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a lifetime of physical activity. Specifically, a physically educated person is one 

who: 

1. Demonstrates competency in motor skills and movement patterns 

needed to perform a variety of physical activities. 

2. Demonstrates understanding of movement concepts, principles, 

strategies, and tactics as they apply to the learning and performance of 

physical activities. 

3. Participates regularly in physical activity. 

4. Achieves and maintains a health-enhancing level of physical fitness. 

5. Exhibits'responsible personal and social behaviour that respects self and 

others in physical activity settings. 

6. Values physical activity for health, enjoyment, challenge, self-expression, 

and/or social interaction (NASPE, 2004, p. 11). 

PE also helps to raise standards, improve behaviour and health, increase 

attendance and develop social skills (DfES, 2004). High quality PE addresses 

all five of the Every Child Matters outcomes, which is a new approach to the 

well-being of children and young people from birth to age 19 (afPE, 2008). 

Every Child Matters aims to ensure that every child, whatever their background 

or circumstances, has the support they need to be healthy, stay safe, enjoy and 

achieve, make a positive contribution and achieve economic well-being which 

relate to PE outcomes (Department for Children Schools and Families and 

Department of Culture Media and Sport, 2009). PE therefore aims to introduce 

children to a variety of sports and physical activities to improve their physical 

skilfulness, their conceptual understanding of physical activity, and enhance 

their. positive attitudes towards active and healthy lifestyles, to help prepare 

them for lifetime physical activity (afPE, 2008; Graber, et al., 2007; QCA, 2007). 
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To achieve these goals PE must strive to produce physically educated and 

active youth. The evidence of this 'PE product' can be described in terms of 

young people who engage in recommended levels of habitual physical activity, 

and who have competent levels of physical activity skill, knowledge, and 

understanding. 

2.7: School Physical Education as a Health Promotion Context 

PE offers a logical and plausible context for regular, structured physical activity 

(Biddle et al., 1998; Fairclough and Stratton, 2005; Goudas et al., 1995; Tappe 

and Burgeson, 2004; USDHHS, 1996). Furthermore, Sallis and McKenzie (1991) 

suggest that school PE is the most important institution that can address the 

health-related physical activity needs of almost all children. This is because the 

majority of children spend around 40% of their waking hours in school (Trudeau 

et al., 1999; United States Department of Health and Human Services 

[USDHHS], 2001). In addition, PE is mandatory in many countries and therefore 

offers a rare setting where the full spectrum of the population can be reached 

(Fairclough and Stratton, 2005; Fox et al., 2004). Although Welk's (1999) 

YPAPM aims to explain the relationships between factors affecting habitual 

physical activity, it may also be applied to the PE setting, as PE can play a 

primary role in influencing predisposing, "enabling and reinforcing correlates of 

physical activity (Welk, 1999). 

The most commonly identified PE correlates of physical activity involve 

predisposing factors of perceived competence, self-efficacy, enjoyment, and 

attitude. Welk (1999) suggests that PE can play a primary role in influencing 
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students' cost-benefit assessment of participating in physical activity, relating to 

attitudes, enjoyment and self-perceptions. Enjoyment is identified by 

generalised feelings such as pleasure, liking and fun, and PE teachers often 

report that one of their main goals is to make PE classes enjoyable (Placek, 

1983). Research in this area has found that enjoyment in PE can determine the 

level of children's physical activity participation outside of school (Barr- 

Anderson et al., 2007; Carroll and Loumidis, 2001). Moreover, enjoyment of PE 

has been found to be a major indicator of student attitudes, which in turn may 

play a mediating role in maintaining active lifestyles outside school 

(Subramaniam and Silverman, 2007). For example, significant relationships 

have been reported between attitudes toward PE and leisure-time exercise 

(Chung and Phillips, 2002). Though it has been found that students have 

moderately positive attitudes toward PE (Stelzer et al., 2004; Subramaniam and 

Silverman, 2007). It has been reported that up to 20% of students find PE 

humiliating, frustrating, embarrassing and barely tolerable (Carlson, 1995; Ennis, 

1996; Portman, 1995). These students may select to avoid participation in 

physical activity outside of school and in later life (Allender et al., 2006; Carlson, 

1995). In addition, Carroll and Loumidis (2001) found that children who 

perceived themselves as more competent in PE participated in significantly 

more physical activity outside school and at a higher intensity, than those who 

perceived themselves to be less competent. Conversely, the dynamic 

relationship between perceived competence in PE and activity outside of school 

may be observed when children who have negative perceptions of their 

competencies in PE may decide not to participate in physical activity during 

their leisure time (Brustad, 1993; Carroll and Loumidis, 2001). 
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Enabling factors of the school physical environment are seen as important for 

the promotion of physical activity and other healthful behaviors (CDC, 1997; 

Department for Education and Skills/Department of Health, 2005). Perhaps 

unsurprisingly, Dunton et al. (2007) found that most of young people's weekday 

physical activity is accumulated at school. Cradock et al. (2007) concluded that 

larger school campuses, buildings and play areas per enrolled student were 

associated with increased physical activity. In addition, opportunities to exercise, 

access to facilities, and physical improvements (e. g. tennis courts, football goals) 

are positively associated with adolescent physical activity (Sallis et al., 2001; 

Sallis et al., 2000). Furthermore, research investigating the association between 

school physical environments and physical activity has generally reported 

positive and significant correlations (Cradock et al., 2007; Fein et al., 2004; 

Sallis et al., 2001). School PE classes also offer an essential opportunity to 

equip children with the necessary fundamental movement skills that facilitate 

lifetime physical activity participation (Van Beurden et al., 2003). It has been 

reported that the ability to perform fundamental movement skills is significantly 

related to participation in organised physical activity among adolescents (Okley 

et al., 2001). Reinforcing factors include PE teachers and coaches who are 

powerful influencing forces in shaping students' attitudes and enjoyment toward 

PE, in either positive or negative ways (Figley, 1985; Rikard and Banville, 2006; 

Scanlan et al., 1993; Silverman and Subramaniam, 1999). This influence may 

come through teaching style, class environment, behaviour, reinforcement, and 

differential treatment which can have an effect on physical activity participation 

and persistence (Carroll and Loumidis, 2001; Craig et al., 1996; Goudas et al., 

1995; Portman, 1995; Scanlan et al., 1989; Stucky-Ropp and DiLorenzo, 1993). 
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2.8: Physical Education's Contribution to Physical Activity Levels 

Objective 22-10 of the American Healthy People 2010 policy document 

(USDHHS, 2000) aims to improve the number of students who are engaged in 

physical activity for at least 50% of PE lesson time. Fairclough and Stratton 

(2005) suggest that there are potential difficulties of achieving this ambitious 

target, because of the diverse aims -of PE. Such aims include taking part in 

appropriate amounts of physical activity, becoming educated with the 

knowledge and skills to achieve lifetime physical activity, as well as motor, 

cognitive, social, spiritual, cultural and moral development (Bailey et al., 2008; 

Fairclough and Stratton, 2005; Sallis and McKenzie, 1991). These varied aims 

can be inconsistently emphasised, compromise each other and not ý be 

conductive to physical activity engagement (Fairclough and Stratton, 2005). 

Simons-Morton et al. (1993) observed PE classes in 355 elementary schools in 

Texas, and noted students' sex, activity intensity, type of activity, whether the 

student was 'on task' or 'off task', and instructional mode. In the average PE 

class 8.6% (10.4 minutes) of activity was MVPA and 68.1% was sedentary. In 

comparison, McKenzie et al. (2000b) observed 430 lessons utilising the System 

for Observing Fitness Instruction Time (SOFIT) (McKenzie et al., 1991) and 

reported that approximately 16.5 minutes of the lesson time was spent in MVPA. 

Furthermore Martin and Kulinna (2005) employed the computerised version of 

SOFIT (CSOFIT) (Keating et al., 1999), to observe PE teachers and their 

students in US elementary, middle and high schools. Results from CSOFIT 

suggested that the PE teachers spent most of their time (92%) instructing, 

managing or observing students, whilst time spent promoting fitness (1%) and 

demonstrating fitness (3%) was minimal. Martin and Kulinna (2005) concluded 
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that students spent 21% of their PE time walking and 18% being very active, 

therefore 39% of PE class time was spent in MVPA. 

Numerous self-report measures have also been employed to measure physical 

activity during PE. Research in the US suggests that students enrolled in PE 

report more MVPA and VPA overall, compared to non-enrolled students 

(Gordon-Larsen et al., 2000; Pate et al., 2007). These findings suggest that 

expanded enrolment in PE may increase adolescents' physical activity levels, 

which could be explained through enhanced opportunities, experiences, self- 

efficacy, positive attitudes, fitness and skills. The Bogalusa Heart Study 

involved 995 participants from grades 5-8 and also applied a self-report physical 

activity measure (Myers et al., 1996). The impact of PE was noted as they 

found that students who reported PE classes had more median minutes of 

physical activity during school in all ethnicity and sex groups (Myers et al., 

1996). Reliance upon participants' ability to recall and estimate their physical 

activity levels is a major limitation of these studies, and Pate et al. (2007) 

suggest that an objective measure may have added more precision to the 

physical activity data. Fairclough (2003) and Fairclough and Stratton (2005) 

made use of heart rate telemetry to measure physical activity in students during 

PE time. Fairclough (2003) reported that students engaged in MVPA for 36.9 f 

22.6% of the PE lessons, and in comparison Fairclough and Stratton (2005) 

found that students engaged in MVPA and VPA for 34.3 ± 21.8% and 8.3 ± 11.1 % 

of PE time, respectively, which equates to around 18 minutes of MVPA. These 

findings approximate a third of the recommended volume of MVPA proposed for 

youth, which is a significant proportion. However, data were cross-sectional and 

collected over a relatively short time frame therefore there was potential for 

49 



reactivity by staff and students (Fairclough and Stratton, 2005). Furthermore, 

heart rate is subject to emotional and environmental factors when no physical 

activity is occurring (Fairclough and Stratton, 2005; Fairclough, 2003). 

Pedometers are an alternative to heart rate telemetry, and Morgan et al. (2007) 

measured activity time in 64 regularly scheduled PE classes over two weeks. 

Mean activity time was 14 minutes/lesson or 50% of the lesson time, and 

participants accumulated significantly more steps/day on school days with PE. 

In addition, Morgan et al. (2007) concluded that there was no evidence that any 

compensatory increases in daily physical activity levels occurred on school days 

without PE, which is in line with the findings of Myers et al. (1996). In another 

study which restricted school time physical activity (i. e., children had no PE 

classes and worked on computers during break periods), after-school physical 

activity was significantly lower than on days when children participated in PE 

and had outdoor breaks, as measured by accelerometery (Dale et al., 2000). 

Children in this study did not compensate by increasing physical activity during 

the afternoon and evening following a restricted school day. This study 

reinforces the important contribution of regular PE classes to youth physical 

activity. However, in another study employing accelerometers, Mallam et al. 

(2003) measured physical activity in three primary schools, with differing 

amounts of timetabled PE (9,2.2 and 1.8 hours/week). Students with 9 hours of 

PE per week recorded the most physical activity in school time but this was 

barely twice that of students in the other two schools, despite timetabling more 

than four times the amount of PE. Total physical activity was similar because 

children obtaining 2.2 and 1.8 hours of PE per week did correspondingly more 

physical activity out of school. Therefore, Mallam et al. (2003) concluded that 
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the total amount of physical activity done by primary school children does not 

depend on how much PE is timetabled at school because children compensate 

out of school. These authors proposed that physical activity is controlled by an 

'activitystat' which determines that children take part in a certain amount of 

physical activity regardless of environmental influences such as exposure to PE 

(Mallam et al., 2003). However, as Trudeau and Shephard (2005) point out, the 

longer PE programmes in Mallam et al. 's (2003) study may have failed to 

deliver the physical activity they promised, and it was not clear what types of PE 

programmes were delivered in each of the three schools. Therefore, the quality 

of the PE lessons in Mallam et al. 's (2003) study warrant further exploration as 

confounding variables, such as predisposing factors proposed in the YPAPM 

(Welk, 1999) may have also been a key influences on the reported physical 

activity levels of the students. Furthermore, the study was cross-sectional and 

did not involve manipulation of physical activity within PE lessons (Rowlands et 

al., 2008a). Overall it is apparent that PE is limited in its capacity to supplement 

young people's daily volume of physical activity (McKenzie et al., 1995). 

However, when PE activity is combined with other forms of physical activity, 

(including play, break times, extra-curricular, and out of school physical activity) 

support is lent to the premise that PE lessons can directly benefit young 

people's health status (Fairciough and Stratton, 2005). Yet Fox et al. (2004) 

suggest that a major constraint to PE's utility as a vehicle for physical activity 

participation is the limited time allocated to it. Longer or more frequent PE 

lessons should be available to allow students more opportunities for more 

physically activity (McKenzie et al., 1995). 
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2.9: Physical Education Intervention Studies 

Physical activity interventions within school PE have been conducted 

successfully to increase the proportion of time children spend in MVPA. In 

England a fitness company (Motive8) provided school PE lessons, which aimed 

to develop sport specific motor skills and to provide 20 minutes of MPA and 10 

minutes of VPA (Rowlands et at., 2008a). Physical activity in these Motive8 

lessons was compared to normal PE lessons for 14 consecutive days. 

Rowlands et at. (2008a) found that Motive8 provided more MPA (20.5 ± 3.8 vs. 

15.9 ± 6.1 minutes), and VPA (7.9 ± 2.6 vs. 5.1 ± 3.8 minutes) as measured by 

accelerometry. The impact of PE on overall activity though, appeared to be 

negligible, as days without PE were either more active than, or at least as active 

as days with PE lessons, which supports Mallam et al. 's (2003) conclusions that 

the total amount of physical activity accumulated does not depend on 

timetabled PE. However, as with Mallam et al. 's (2003) study, the quality of 

these PE lessons needs to be questioned, as they were led by a fitness 

company rather than trained PE professional. Further successful interventions 

with elementary aged school children have been reported in the US, including 

the Child and Adolescent Trial for Cardiovascular Health (CATCH) (McKenzie et 

al., 1995), and Sports, Play, and Active Recreation for Kids project (SPARK) 

(Sallis et al., 1997). The CATCH cardiovascular health promotion programme 

reported that students in lessons taught by specialist PE teachers and 

generalist teachers who had received training, spent significantly more time 

being very active and engaging in MVPA compared to those students taught by 

classroom teachers who had not received training (McKenzie et al., 1995). 

Other reasons for increased physical activity in this study involved the CATCH 
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curriculum, resources and staff training (McKenzie et al., 1995). Sallis et al. 's 

(1997) SPARK intervention involved one of three conditions, including a 

specialist-led, teacher-led and a control PE group. Students in the two 

intervention conditions spent more time in MVPA in PE (control = 17.8 minutes, 

teacher-led = 32.7 minutes, and PE specialist-led = 40.2 minutes). Furthermore, 

The Middle School Physical Activity and Nutrition (M-SPAN) study used 

environmental, policy, and social marketing to increase physical activity and 

improve healthy eating of middle school students (McKenzie et at., 2004). 

Following in service training for PE teachers, lessons were observed using 

SOFIT and the intervention resulted in significant overall increases in the time 

students spent in MVPA (approximately 3 minutes per lesson or an 18% 

increase in physical activity). This increase in physical activity may be seen as 

small, yet it was achieved through a staff development programme, without 

requiring increases in class frequency or duration (McKenzie et al., 2004). 

Furthermore, these schools surpassed the Healthy People 2010 objective 

(USDHHS, 2000) with 52% of students engaging in MVPA during class time. . 

Felton et al. 's (2005) Lifestyle Education and Activity Program (LEAP) targeted 

high school girls with its core components including; (a) PE (girls only classes, 

fun and enjoyment, lifelong and non-competitive physical activities), (b) school 

environment (opportunities to be physically active outside of PE, health 

education reinforcing PE messages), (c) school-community linkages 

(community and family involvement), and (d) organizational change (active 

LEAP team and administrative support). After one year of academic exposure to 

the intervention the girls showed increases in both VPA and MVPA from 8th to 

9th grade and qualitative findings showed that 90% of the girls liked PE (Felton 
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et al., 2005). Furthermore, it was reported that enjoyment and increased self- 

efficacy mediated improvements in physical activity levels (Dishman et al., 2004; 

Dishman et al., 2005; Felton et al., 2005). From this randomised controlled trial, 

Dishman et al. (2005) concluded that increased enjoyment resulted in increased 

physical activity among adolescent girls. Further research in school PE has 

aimed to assess the effect of choice on student physical activity and motivation. 

Results suggest that providing choice leads to significantly higher physical 

activity levels, as Lonsdale et al. (2009) reported step counts of 68.14 in a free 

choice condition (which involved students being told that they had '20-minutes 

of free time' to do whatever they chose, in this condition basketballs were made 

available but no other instruction or equipment was provided), compared to 

44.12 steps in the structured lesson in which the students participated in a 20- 

minute basketball shooting lesson led by the teacher. However, this is a very 

limited scenario within PE, and further research is needed with different PE 

activities. In contrast to Lonsdale et al. 's (2009) findings, Ward et al. (2008) 

reported no significant differences in pedometer step counts between choice 

and no choice PE groups undertaking a 7-day cardiovascular fitness unit, 

including jogging, kickboxing, aerobics, and rope jumping. Providing an 

autonomy-supportive/choice environment has also been found to lead to greater 

self-determination and intrinsic motivation in PE (Prusak et al., 2004; Ward et al., 

2008). Furthermore, Goudas et al. (1995) investigated the motivational effects 

of manipulating PE teaching styles as either direct or differentiated. Higher 

intrinsic motivation and task involvement was reported in those in differentiated 

lessons who were given choices throughout their lesson (Goudas et al., 1995). 

The effect of providing a task involving motivational climate in PE has also been 

described by Barkoukis et al. (2008) and Solmon (1996). The Task Authority 
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Recognition Grouping Evaluation and Time (TARGET) intervention programme 

resulted in Greek high school students having reduced levels of worry and the 

intervention was associated with enhancement of teachers' and students' 

learning orientation, students' task orientation, students' enjoyment and 

students' perceived competence (Barkoukis et äl., 2008). 

2.10: Summary 

It has been documented that PE is a key medium for health promotion and an 

influential mechanism to engage young people in physical activity (Biddle et al., 

1998; Fairclough and Stratton, 2005; USDHHS, 1996). Furthermore, Sallis and 

McKenzie (1991) suggest that school PE is the most important institution to 

address the health-related physical activity needs of almost all children. 

However, PE research and interventions suggest that PE can only do so much 

in supplementing young people's daily volume of physical activity (McKenzie et 

al., 1995), because of the limited time allocated to it (Fox et al., 2004). In 

addition, PE has various aims including developing physically educated and 

active individuals, in addition to providing motor, cognitive, social, spiritual, 

cultural and moral development. There is little evidence to support the claim that 

PE actually does produce physically educated and active individuals, who 

engage in recommended levels of habitual physical activity, and who have 

competent levels of physical activity skill, knowledge, and understanding 

(Department for Education and Skills/Qualifications and Curriculum Authority 

[DfES/QCA], 1999; NASPE, 2004). Therefore, there is a need for empirical 

research. to establish how. PE influences outcomes representing the `PE 

product. ' 

55 



2.11: Overall Aim of the Thesis; 

" To establish how PE influences outcomes representing physically 

educated and physical active young people. 

Study 1 objectives. 

" To develop and test a scale to assess students' Perceived PE Worth and 

Perceived PE Ability 

9 To explore how these two constructs are related 

9 To investigate age and sex differences 

Study 2 objectives. 

" To investigate which secondary school PE factors most strongly correlate 

with outcomes representing the 'PE product' 

Study 3 objectives. 

9 To qualitatively explore the views of PE students on the effectiveness of 

PE in developing the 'PE product' 

" To elucidate results from Study 2 
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Thesis study map 

A thesis study map appears 'at the beginning of each study chapter to 

demonstrate the objectives and key findings of the studies, and demonstrate 

where each study fits in to the overall thesis. 

Study Objectives 
Study 1: The Physical Education Predisposition 
Scale. Preliminary Development and Factorial 
Validation 

Study 2: Exploring the contribution of school-based correlates to 

the'PE product': Adolescents' physical activity, knowledge and 

understanding of health-related exercise, and ability levels 

Study 3: A qualitative approach to students' views on the 

effectiveness of PE in developing the'PE product' 

Objectives: 

" To develop and test a scale to 

assess students' Perceived PE 

Worth and Perceived PE Ability 

" To explore how these two 

constructs are related 

" To investigate age and sex 
differences 

57 



Chapter 3 

Study 1: The Physical Education Predisposition Scale: 

Preliminary Development and Factorial Validation 
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Chapter 3: Study I 

This study has been published in the Journal of Sports Sciences and can be 

found in Appendix 3. 

Nilland, T. A., Stratton, G., Ridgers, N. D., and Fairclough, S. J. (2009): The 

Physical Education Predisposition Scale: Preliminary development and 

validation. Journal of Sports Sciences 27,1555-1563. 

3.1: Introduction 

The most commonly identified PE correlates of physical activity involve 

predisposing factors of perceived competence, self-efficacy, enjoyment, and 

attitude (Barr-Anderson et al., 2008; Carroll and Loumidis, 2001; Craig et al., 

1996; Dzewaltowski et al., 2007; Graber et al., 2007; Portman, 1995; Scanlan 

and Lewthwaite, 1986; Welk, 1999). Welk (1999) suggests that PE can play a 

primary role in influencing students' cost/benefit assessment of participating in 

physical activity (i. e., attitude affective, attitude cognitive and enjoyment), and 

self-perceptions (i. e., perceived competence and self-efficacy). Students who 

believe that PE is worthwhile are more likely to participate in physical activity 

outside of school (Sallis et al., 1999; Trost et al., 1997; USDHHS, 1996), 

whereas those who show unfavourable feelings toward PE may refrain from 

indulging in physical activity (Carlson, 1995; Ennis, 1996). Welk (1999) 

suggests that because children usually value what they are good at doing and 

pursue things that they value, strong links should be expected between the 

students' cost/benefit assessment and self-perceptions (Welk, 1999). 
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In addition, significant age differences have been reported in attitudes towards 

and enjoyment of PE with studies concluding that as students get older their 

scores on these variables tend to decline (Butcher and Hall, 1983; Portman, 

1995; Subramaniam and Silverman, 2007). Furthermore, sex differences have 

been observed, with male students typically possessing more positive attitudes, 

higher levels of PE enjoyment and higher perceived competence than females 

(Carroll and Loumidis, 2001; Chung and Phillips, 2002; Stelzer et al., 2004; 

Trost et al., 1997). Though measures of students' PE attitudes, enjoyment and 

perceived competence are available there is a paucity of research evidence 

analysing students' PE-specific self-efficacy. For this reason there is a need to 

investigate this important correlate within the PE context. 

The main aim of this study was to develop and test psychometrically a scale to 

assess secondary school students' self-perceptions and cost/benefit 

assessment of participating in PE. As these correlates represent the 

predisposing factors described in Welk's (1999) YPAPM, the scale was entitled 

the Physical Education Predisposition Scale (PEPS). The second aim was to 

explore how the students' cost/benefit assessment factors and self-perceptions 

were related, while the third aim was to investigate age and sex differences with 

respect to the variables measured. 

3.2: Methods 

Participants and settings. 

Four hundred Year 8 and 9 students (aged 12-14 years) from four suburban 

state schools in the North West of England were randomly stratified by sex and 
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Year group and invited to participate in this study. Year 8 and 9 students were 

selected as they are at the stage of early adolescence when physical activity 

levels and interests are known to decrease. Three hundred and fifteen 

completed PEPS questionnaires were returned (78.5% response rate). 

Completion of the questionnaire was voluntary and whilst 100 students per 

school were initially invited to participate, a proportion of them declined. 

Moreover, a number of questionnaires were omitted from analysis as they were 

incorrectly filled out or were incomplete. The schools were all coeducational 

community secondary schools of similar size (number of enrolled students 

ranging from 850-1093), with 14-28% of students eligible for free school meals, 

which is slightly above the 13% national average (Department for Children 

Schools and Families [DCSF], 2007). Each school followed the English PE 

National Curriculum which typically includes a combination of games, dance, 

gymnastics, aquatics, athletics, and outdoor and adventurous activities 

(Department for Education and Employment/Qualifications and Curriculum 

Authority [DFEE/QCA], 1999). Games, gymnastics and dance activities were 

most prevalent at the time of the research. 

In the four schools, named PE teachers received verbal and written information 

about the aims and objectives of the study and were told that it was a 

preliminary phase of an on-going project. Written parental consent and student 

assent were received from all participating students who were briefed about the 

aims of the study and told that the questionnaire was asking how they feel/think 

about PE classes. This study aimed to develop and test a scale to measure 

students' self-perceptions and cost/benefit assessment of participating in PE, 

which would be utilised in Study 2. The project received institutional ethics 
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committee approval and focused on how aspects of PE influence outcomes 

representing physically educated and physically active youth. 

Instruments - The Physical Education Predisposition Scale. 

Four domains representing predisposing correlates were incorporated into the 

PEPS in relation to PE. These were perceptions of competence, self-efficacy, 

enjoyment, and attitude. The identification of these items was based on (a) an 

examination of published scales in the psychological correlates literature, 

(Carlson, 1995; Cuddihy et al., 2002; Goudas et al., 1995; McAuley et al., 1989; 

Saunders et al., 1997; Subramaniam and Silverman, 2000), (b) satisfactory 

reliability and validity evidence available for children and adolescents, (c) items 

selected from PE scales or slightly modified from physical activity scales (d) 

scales with a common response format, and (e) scales that were reasonably 

brief so as to minimise participant burden. Feedback on the items was sought 

from an expert panel of University tutors who are experienced in school and PE- 

based research, teaching and coaching. The experts scrutinised the wording 

and construction of the PEPS to check that the items were appropriate for the 

target population. Five items were revised by editing language and grammar 

and subsequently 22 items were generated to measure perceived predisposing 

factors of students' cost/benefit assessment and self-perceptions in PE. 

Example items are presented in Table 3.1. A 5-point Likert scale was used 

anchored by Strongly disagree (1) and Strongly agree (5). 
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Item Domain Source adapted from 

I love PE lessons Enjoyment Carlson (1995) 

The things I learn in PE are useful to me Attitude Subramaniam and 

I think I am pretty good at PE Perceived 

competence 
I think I have the skills I need to take part Self-efficacy 

in PE 

Silverman 
(2000) 

McAuley et al. (1989) 

Saunders et al. (1997) 

Table 3.1. Examples of domain-specific PEPS items 

Procedures. 

The PEPS was administered before PE classes commenced in each of the four 

schools during the same week in January 2008. The students were told to 

answer all questions as honestly as possible and not to confer with others, but 

to ask if they were unsure about any aspects of the questionnaire. To reduce 

the risk of socially desirable responses and to ensure confidentiality, students 

were also given envelopes in which to place their completed questionnaires. 

Once the questionnaires were completed and placed in the sealed envelopes, 

the PE teachers posted them back to the researcher. To assess test-retest 

reliability this process was repeated 14 days later with a sub-sample of the 

students from one of the schools (n = 137). 

Data analysis. 

Prior to data analysis the PEPS responses were checked and collated, and all 

negatively worded items were reverse coded. To address study aim 1 principal 

components analysis was conducted to provide factorial validity evidence for 

the newly created measure. Direct oblimin rotation was utilised as it was 

hypothesised that the factor structures of the instrument were conceptually 
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related. Analysis of eigenvalues in the scree plot was used to determine the 

number of factors to retain in the instrument. Subsequently, Cronbach's a was 

employed to assess inter-item reliability, where reliability coefficients were 

calculated for each item and the full instrument. Test-retest reliability was 

assessed using the method recommended by Nevill et al. (2001). Briefly, the 

frequency distributions of the test-retest differences for each item were 

computed, and individual item stability was claimed if z 90% of the students 

recorded differences within ± 1.0. A scatter plot of the data was generated to 

check for violation of the assumptions of linearity and homoscedasticity, and 

demonstrated that the relationship between the variables was roughly linear and 

spread out. Pearson's product-moment coefficients were therefore employed to 

assess study aim 2; the correlation between the resultant factors. Furthermore, 

the data did not violate (p > 0.05) Levene's test for homogeneity of variance, 

however scores were not normally distributed, yet Pallant (2001) suggests 

ANOVAs are reasonably robust or tolerant of the violation of normality. As a 

result, study aim 3 was addressed using a2x2 ANOVA to explore differences 

in the PEPS responses between age and sex groups. Statistical significance 

was set at p<0.05. All analyses were conducted using the Statistical Package 

for the Social Sciences (SPSS) v. 14.0. 

3.3: Results 

Three hundred and fifteen completed the PEPS questionnaires were received 

from the 400 students selected to participate in the study (response rate = 

78.75%). On 80 of the questionnaires the students' sex was not indicated. While 

this did not impact on the principal components analysis, these questionnaires 
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were subsequently omitted from the factorial ANOVAs as the effect of sex was 

a key element of these analyses. 

Study objective 1. 

A principal components analysis was conducted to establish initial factorial 

validity of the PEPS. Prior to performing the principal components analysis the 

suitability, of the data for factor analysis was assessed. Inspection of the 

correlation matrix highlighted that five items had correlation coefficients greater 

than 0.7. These items were subsequently eliminated to achieve a determinant 

number greater than the criterion of 0.00001. The factorability of the correlation 

matrix was confirmed through the Kaiser-Meyer-Olkin value (0.95) and Bartlett's 

Test of Sphericity (Field, 2005) which reached statistical significance (p < 0.001). 

Principal components analysis of the 17 remaining items revealed the presence 

of two components with eigenvalues exceeding 1. Kaiser's (1960) 

recommendation of retaining all components with eigenvalues greater than 1 

was applied to the data as the sample size exceeded 250 and the average 

communality was equal to . 6. The two components explained 60.7% of variance, 

and inspection of the screeplot revealed a clear break after the second 

component. Therefore it was decided to retain two components for further 

investigation. After the number of factors had been established, direct oblimin 

rotation was used to simplify interpretation of the factors, with the minimum 

factor loading criterion for display of scores set at 0.4 (Field, 2005). The final 

rotated solution revealed the presence of a simple two-factor structure (Table 

3.2). Factor 1, labelled Perceived PE Worth was composed of items 

representing the cost/benefit assessment of participating in PE, reflecting 
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attitude affective and attitude cognitive (Welk, 1999). Items within factor 2, 

labelled Perceived PE Ability were indicative of perceptions of PE competence 

and self-efficacy. However, three items (I think 1 can take part in PE no matter 

how tired I feel [Self-efficacy], I don't like PE because other students laugh at 

me or give me a hard time [Enjoyment], and I don't feel part of PE [Enjoyment] 

were removed as they loaded on the Perceived' PE Ability factor yet were 

originally intended for the Perceived PE Worth factor. The six items on the 

Perceived PE Worth factor with the highest loadings were retained, with three of 

the items negatively worded to limit socially desirable responses. Therefore, the 

final solution was a two-factor structure including 11 of the original items; six 

Perceived PE Worth items and five Perceived PE Ability items. Both factors 

demonstrated an acceptable level of internal consistency (Perceived PE Worth: 

a=0.91; Perceived PE Ability: a=0.89). The proportion of students recording 

individual item test-retest differences within ±1.0 ranged from 92.7% to 99.3% 

(M ± SD = 96.2 ± 2.3%). More than the recommended 90% of students 

recorded acceptable test-retest differences therefore demonstrating acceptable 

test-retest reliability. 
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Item Factor 1- Factor 2- 

Perceived Perceived 

PE Worth PE Ability 

Attitude cognitive-The things I learn in PE are useful to me 0.88 

Attitude cognitive-The things I learn in PE are not important to me 0.87 

Attitude cognitive-The things I learn in PE are useless to me 0.85 

Attitude affective-The things I learn in PE lessons get me excited 0.84 
about PE 

Attitude affective-The things I learn in PE make lessons 
0.81 

interesting for me 
Attitude affective-The things I learn in PE make lessons boring for 

0.79 
me 
Self-efficacy-I think I can take part no matter how tired I feel 0.70 

Enjoyment-I love PE lessons 0.67 

Enjoyment-I like PE because I like working with others 0.59 

Attitude affective-The things I learn in PE lessons make learning 
0.49 

unpleasant for me 
Enjoyment-I don't like PE because other students laugh at me or give 0.84 
me a hard time 

Perceived Competence- I am pretty skilled in PE 0.63 

Self-efficacy-I have the confidence to take part in PE 0.61 

Enjoyment-I don't feel part of PE lessons 0.58 

Perceived Competence-I feel pretty able in PE 0.58 

Perceived Competence-I am satisfied with my performance in PE 0.55 

Self-efficacy-I think I have the skills I need to take part in PE 0.47 

Eigenvalues 8.5 6.2 

Table 3.2. Direct Oblimin rotation of two factor solution for Perceived PE Worth and Perceived 

PE Ability predisposing factors. Retained items highlighted in bold. 

Study objective 2. 

The associations between Perceived PE Worth and PE Ability were investigated 

using data from 235 questionnaires. Results demonstrated that there was a 

strong positive correlation between the two variables (r = 0.69, p<0.001), with 

high levels of Perceived PE Worth associated with high levels of Perceived PE 

Ability. Further correlations by sex and age were performed and as 

67 



demonstrated in Table 3.3, similar positive associations existed between the 

two dependent variables. 

n r Sig. (2-tailed) 

Male 105 0.68 <0.001 
Female 130 0.71 <0.001 
Year 8 123 0.69 <0.001 
Year 9 112 0.67 <0.001 

Table 3.3. Pearson product-moment correlations between measures of Perceived PE Worth 

and Perceived PE Ability. 

Study objective 3. 

Data from 235 questionnaires were analysed to address study aim 3. Students' 

Perceived PE Worth and PE Ability scores are presented in Table 3.4. Boys 

reported significantly higher values on both aspects of the PEPS than girls 

(Perceived PE Worth, F(1,231) = 17.9, p<0.001; Perceived PE Ability, F(1, 

231) = 5.8, p=0.02). Year 8 students scored significantly higher than Year 9 

counterparts on Perceived PE Worth (F(1,231) = 8.2, p=0.005) and Perceived 

PE Ability (F(1,231) = 12.3, p=0.001). There were no significant interactions 

between sex and age. 
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n Perceived PE 

Worth 

Perceived Pt 

Ability 

Sex group 
Boys 105 3.99 (0.75) 3.98 (0.86) 

Girls 130 3.48 (0.95) 3.67 (0.73) 

Year group 
8 123 3.89 (0.88) 3.99 (0.78) 

9 112 3.50 (0.89) 3.62 (0.79) 

Table 3.4. Means (SD) for study variables by sex and age 

3.4: Discussion 

The aims of this study were to: (1) develop and assess the factorial validity and 

reliability of the PEPS; (2) investigate the relationship between Perceived PE 

Worth and PE Ability factors; and (3) use the PEPS to explore age and sex 

differences with respect to the two factors. The development of an instrument to 

assess PE predisposing factors is warranted as research suggests that 

students' perceptions of competence, self-efficacy, enjoyment and attitudes 

towards PE influences their participation in physical activities outside of school 

(Carroll and Loumidis, 2001; Chase, 1998; USDHHS, 1996). Existing tools have 

focused separately upon students' attitudes toward PE (Subramaniam and 

Silverman, 2000), their enjoyment (Carlson, 1995) and perceptions of 

competence (McAuley et al., 1989). The present study established the factorial 

validity, internal consistency, and test-retest stability of the PEPS, with the final 

solution a simple two-factor structure including 11 of the original items. 
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With regard to the second aim of this study, Perceived PE Worth and PE Ability 

were significantly and strongly correlated (r = . 7) (Pallant, 2001). Therefore, 

Perceived PE Ability is strongly related to Perceived PE Worth and vice versa, 

which is in line with the YPAPM (Welk, 1999). Brustad (1993) demonstrated a 

similar relationship when he found that perceived competence in PE is 

positively associated with PE enjoyment. Thus, if PE is fun and enjoyable then 

children are likely to gain also in perceived competence and self-efficacy. 

Similarly if PE provides opportunities for enhanced perceptions of competence 

and confidence, children are more likely to enjoy their experiences and maintain 

their motivation. 

The final aim of the study was to explore age and sex differences. The results 

confirmed past research where Perceived PE Worth and PE Ability variable 

scores are greatest among boys compared to girls, and among younger 

students compared to older ones (Cardon et al., 2005; Carroll and Loumidis, 

2001; Chung and Phillips, 2002; Stelzer et al., 2004; Trost et al., 1997). Such 

sex differences could relate to boys and girls having different perceptions of 

enjoyment, competence and success when in PE (Subramaniam and Silverman, 

2007). Also, it is possible that the traditional male bias and focus on traditional 

team sports in PE (Carroll and Loumidis, 2001) may cause girls to perceive PE 

as less enjoyable. Moreover, it is well founded that boys are more physically 

active than girls in free living and PE contexts '(Kiasson-Heggebo and 

Anderssen, 2003; McKenzie et al., 1995; Riddoch et al., 2004), which may have 

an effect on perceptions of PE Worth and Ability. 
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The observed sex differences may also have been attributed to differences in 

teacher feedback during PE, as generally male students receive more attention 

in class from teachers than female students (Duffy et al., 2001). Specifically it 

has been found that boys receive more feedback, particularly praise, criticism, 

and technical information, than girls (Dunbar and O'Sullivan, 1986; Griffin, 1981). 

This enhanced feedback may lead to the advanced development of motor skill 

performance and cognitive learning in boys, which has been found to heighten 

students' perceptions of competence, effort and enjoyment in PE (Horn et al., 

1993; Nicaise et al., 2007a). However, it has also been reported how girls 

perceive a higher frequency of encouragement and technical information while 

boys received more criticism from their teachers, who were also more likely to 

ignore boys' technical errors (Nicaise et al., 2007a; Nicaise et al., 2006; Nicaise 

et al., 2007b). These contrasting results may be attributed to the limitations and 

characteristics of the methods adopted, as the early studies utilised 

observational methods, whereas Nicaise et al. 's (2007a; 2006; 2007b) studies 

employed a questionnaire to measure students' perceptions of teacher 

feedback. 

Evidence relating to habitual physical activity also suggests that boys receive 

more parental encouragement and support to be physically active and this has 

been linked to greater perceived competence in physical activity (Brustad, 1993; 

Gustafson and Rhodes, 2006). Furthermore, Fredricks and Eccles (2005) found 

both mothers and fathers of sons reported they bought more athletic equipment, 

encouraged sport participation and spent more time on sport activities, than did 

parents of daughters. These parental stereotypes support the traditional notion 

that males should be more able at physical activity, which favours boys' 
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perceived competence and self-efficacy beliefs (Fredricks and Eccles, 2005). 

Therefore, this greater parental encouragement and support towards boys' 

habitual physical activity may augment their self-perceptions in PE (Perceived 

PE Worth and PE Ability). However, in contrast, Ornelas et at. (2007) reported 

more 'similarities than differences between mothers' and fathers' parenting 

styles and their influences on male and female adolescents' physical activity 

behaviours. This lack of consistency between studies may be influenced by the 

fact that a number of diverse self-report questionnaires have been utilised to 

measure parental support (Raudsepp, 2006) and also the use of self-reports for 

measuring physical activity. 

Puberty is a major event in adolescence and could influence changes in activity 

over time (Bradley et al., 2000). On average girls mature two years earlier than 

boys (Malina et al., 2004) and it is possible that the girls' lower Perceived PE 

Worth and Ability scores were related to this earlier age of maturation 

(Thompson et al., 2003). During biological maturation the increase in adiposity 

among girls from approximately 15% to 22% body fat (Malina et al., 2004), 

leads to changes in body shape and size that are generally opposed to 

competence in athletic events and physical activities (Niven et al., 2007). Girls' 

psychological responses to these physical changes include reductions in self- 

esteem, self-perceptions and poor body image which can contribute to negative 

feelings about their physical activity competencies (Davison et al., 2007; Kolody 

and Sallis, 1995; Murdey et al., 2004). This lowered psychological profile and 

well-being has unsurprisingly been linked with a reduction in enjoyment of 

physical activity (Ashford et at., 1993), and thus may have been significant in 

this study. 
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The significant age-related differences found in this study concur with previous 

results (Butcher and Hall, 1983; Portman, 1995; Subramaniam and Silverman, 

2007). The older students reported less enjoyment and less positive attitudes 

towards PE (Perceived PE Worth) compared to the younger students. A 

possible explanation for this is the often repetitive and prescriptive nature of the 

PE National Curriculum, which may restrict student initiative and autonomy 

(Ntoumanis, 2001). Over time this lack of autonomy may lead to some students' 

interest being diminished as they get older and strive to be more independent in 

their learning (Carlson, 1995; Subramaniam and Silverman, 2007). These 

results suggest that physical educators should be more aware of the 

psychological differences of boys and girls of different ages. For example, older 

students need to be provided with a greater variety of activities and 

opportunities to discover and problem solve, as teachers need to sustain their 

interest (Subramaniam and Silverman, 2007). In addition students need to 

experience success and receive support from teachers in order to increase their 

perceptions of competence, self-efficacy and enjoyment (Portman, 1995). 

These positive experiences may help young people towards lifelong physical 

activity. From a health perspective, the decline in Perceived PE Ability and 

Worth as age increases is worrying. Students with low enjoyment and self- 

perceptions in PE may become physically inactive as they get older. In order to 

reverse this trend, PE teachers need to foster a motivational climate where 

enjoyment and perceptions of competence are emphasised. 

There were a number of. limitations of this, cross-sectional pilot study. (1) The 

participants were taken from four schools in North West of England, therefore 
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while the findings may be representative of 12-14 year old students in English 

suburban state schools, it may be problematic to generalise the results beyond 

this population; (2) confounding variables such as body composition and 

biological maturation were not assessed, and therefore the effects of these 

factors on the dependent variables were unknown; (3) a proportion of data 

could not be analysed as students failed to answer the sex question; therefore 

the presentation of this question has subsequently been amended; (4) though 

every effort was made to standardise the questionnaire administration and 

encourage the students to respond honestly, the possibility of socially desirable 

and therefore biased responses cannot be ruled out. 

3.5: Conclusions 

This study successfully developed and tested the PEPS, which demonstrated 

an acceptable level of factorial validity, internal consistency and test-retest 

reliability. A strong positive relationship was found between the Perceived PE 

Worth and Ability factors, and the expected significant age and sex differences 

were found. These results support the potential of the PEPS as a concise and 

straightforward measurement tool for teachers and researchers to use in the PE 

setting. The PEPS can impact upon practice as PE teachers could adapt or 

amend their teaching styles depending upon students' Perceived PE Worth and 

Ability scores. Furthermore, teachers could also utilise the scores to identify and 

group specific students (e. g., those with higher or lower perceptions of ability) 

and pedagogical strategies could be implemented to enhance students' 

Perceived PE Worth and Ability. Researchers may employ the PEPS in order 

to enhance the knowledge base within this field, and reveal inter-relationships 
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between Perceived PE Worth and Ability and other variables of interest, such as 

physical activity engagement. 
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