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Abstract 

The school context is a key environment for physical activity participation 

with physical education highlighted as a central vehicle for promoting children's 

activity. This thesis includes seven publications focused on health-enhancing physical 

activity within physical education. The research aimed to quantify physical activity 

levels and their determinants during secondary school physical education lessons, and 

implement a pedagogical intervention to increase physical activity within classes. 

An audit of physical education curriculum provision highlighted that team 

games were the most prominent activities on offer, though female teachers provided 

more lifetime activities than male colleagues. A review of published studies revealed 

that students spent around 30-40% of lesson time in moderate-to-vigorous physical 

activity (MVPA) during physical education. In intervention studies MVPA increased 

by 5-10%, depending on measurement instrument. The empirical investigations 

demonstrated that team games stimulated more MVPA (43.2% of lesson time; p< 

. 01) than other curricular activities. Furthermore, boys were active for 10% more 

lesson time than girls (p < .0 1). This gender difference may have been related to the 

typical curricula that girls and boys followed, as individual activities were enjoyed 

most by girls and team games by boys (p < . 000 1). Girls' data revealed a negative 

relationship between enjoyment and MVPA (r = -. 4, p <. 05), and whilst adiposity had 

a significant influence on physical activity (R2 =. 42, p <. 01), cardiorespiratory 

fitness did not account for any variance. A curricular intervention improved girls' 

MVPA during gymnastics lessons (intervention group = 40% vs. control group = 

28%, p =. 008), without compromising levels of intrinsic motivation or lesson 

objectives. 

The data suggest that physical education has the potential to make a valuable 

contribution to young peoples' physical activity levels. This potential is more likely to 
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be realised when teachers include increased physical activity alongside other planned 

lesson objectives. 
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1.0 Introduction 

This thesis consists of seven peer-reviewed published articles for consideration 

of the award of PhD by published works. All of the papers relate to the theme of 

health-enhancing physical activity through curriculum physical education. Of these, 

two are single authored and five are joint-authored: Each of the empirical studies was 

designed and conducted by myself, and I made the major contribution to the joint 

papers. All of the papers were peer-reviewed and accepted for publication in physical 

education, health education and exercise science journals prior to submission. 

2.0 Refereed papers 

1. Fairclough, S. Stratton, G. and Baldwin, G. (2002). The contribution of 

secondary school physical education to lifetime physical activity, European 

Physical Education Review, 8: 69-84. (Refereed, Principal author) 

2. Fairclough, S. and Stratton, G. (2005). Physical activity levels in middle and 

high school physical education: a review, Pediatric Exercise Science, 17: 217- 

236. (Refereed, Principal author) 

3. Fairclough, S. and Stratton, G. (2005). 'Physical education makes you fit and 

healthy'. Physical education's contribution to young people's physical activity 

levels, Health Education Research, 20: 14-23. (Refereed, Principal author) 

4. Fairclough, S. and Stratton, G. (2003). Cardiorespiratory and musculo-skeletal 

loading during high school physical education, Revista Portuguesa de 

Ciencias do Desporto, 3(2 [Suppl. ]), 129-13 1. (Refereed, Principal author) 
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5. Fairclough, S. (2003). Physical activity, perceived competence and enjoyment 

during high school physical education, European Journal of Physical 

Education, 8: 5-18. (Refereed, Single author) 

6. Fairclough, S. (2003). Girls' physical activity during high school physical 

education: influences of body composition and cardiorespiratory fitness, 

Journal of Teaching in Physical Education, 22: 382-395. (Refereed, Single 

author) 

7. Fairclough, S. and Stratton, G. (2005). Improving health-enhancing physical 

activity in girls' physical education, Health Education Research, 20: 448-457. 

(Refereed, Principal author) 

3.0 Structure of the research proposal 

This research programme is set in a clearly organised framework. The 

overarching research aims are firstly presented. Secondly, the theoretical rationale for 

the research is put forward. This is based on the existing literature in the areas of 

health-enhancing physical activity and physical education. The rationale provides a 

health-promotion and pedagogical context to each of the papers presented. The third 

element of the thesis is a synthesis of the published articles that focuses on their aims, 

findings and conclusions. This is followed by a summary and critical review of the 

papers. Finally, conclusions are drawn and recommendations for further study are 

proposed. 
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4.0 Aims of the research programme 

1. To quantify physical activity levels during secondary school physical 

education lessons. 

2. To establish physical activity levels of discrete groups (i. e., boys and girls, 

students of differing abilities, and students involved in different types of 

physical education activities). 

3. To investigate factors which determine physical activity during physical 

education. 

4. To design and apply a teaching intervention to increase physical activity 

during physical education. 

In order to achieve these aims a variety of quantitative methodologies were 

utilised. Objective physical activity monitoring was present throughout five of the 

empirical papers. Heart rate monitoring and accelerometry measured the respective 

physiological and movement dimensions of physical activity (Welk, 2002). In the 

intervention study physical activity was also assessed by direct systematic observation 

(SOFIT; McKenzie et al., 1991). This method allowed the behavioural aspect of the 

students' physical activity to be monitored and recorded. Furthermore, behavioural 

data provided valuable contextual information on student and teacher activity during 

lessons. Questionnaires were used to collect quantitative data on physical education 

curricula, and psychological responses of students after physical education lessons. 

Lastly, laboratory-based methods were utilised to establish levels of cardiorespiratory 

fitness and adiposity. 
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5.0 Rationale for the research programme 

Regular physical activity participation throughout childhood may provide 

immediate and long-term health benefits (Malina et al., 2004). However, current 

levels of physical activity observed in young people are low (Armstrong and Van 

Mechelen, 1998; Stone et al., 1998), and low fitness levels are associated with 

clustered risk factors for cardiovascular disease (Andersen et al., 2003). As a result, 

recommendations for the amount and intensity of physical activity that is beneficial 

for young people's health have been published (Biddle et al., 1998). Currently, the 

primary recommendation advocates that young people (aged 5-18 years) engage in at 

least moderate intensity physical activity for a minimum of one hour each day (Biddle 

et al., 1998). As the nature of young people's physical activity comprises intermittent 

episodes of movement of differing intensities (Bailey et al., 1995), the recommended 

hour of activity can be accumulated from a number of active bouts over the course of 

a day. While this guideline provides a specific target for young people to aim for, 

theoretical models of physical activity promotion may be important to inform 

strategies for participation. One such conceptual framework has been proposed by 

Welk (1999). The ̀ Youth Physical Activity Promotion Model' is based on the multi- 

dimensional correlates of youth physical activity (Sallis et al., 2000). The basis for the 

model comes from the inter-relationships between ̀ predisposing', `enabling', 

`reinforcing' and ̀ demographic' factors (Welk, 1999). Physical education is 

recognised as playing a primary role in influencing enabling and predisposing factors, 

primarily through progressive emphasis on competence perceptions, enjoyment, and 

physical and behavioural skills (Welk, 1999). 

In line with Welk's view (1999), various academic and policy documents 

highlight schools, and physical education in particular as important vehicles for 

physical activity promotion (Biddle et al., 1998; Department of Health, 2004; Fox et 
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al., 2004; U. S. Department of Health and Human Services [USDHHS], 2000; Trudeau 

and Shephard, 2005). The aims of health-related physical education are to engage 

students in appropriate amounts of physical activity during lesson time; and to provide 

them with the knowledge and skills to participate in physical activity out of school 

and through the lifespan (Simons-Morton, 1994). While the rationale for health 

related aims are sound, they may be compromised by other subject aims. These aims 

relate to the development of motor skills, aesthetic appreciation, and social, moral, 

spiritual and cultural awareness (Department for Education and Employment / 

Qualifications and Curriculum Authority, 1999; Sallis and McKenzie, 1991). As a 

consequence, physical education lessons often focus on multiple goals, which result in 

variable physical activity levels within and between lessons (Fairclough and Stratton, 

2005a). Previous work has highlighted that this variance may be as a result of 

pedagogical, inter-personal and environmental factors (Stratton, 1996a), as well as the 

type of activity that is undertaken (Fairclough, 2003). On average, students spend 

around a third of physical education lesson time in moderate-to-vigorous physical 

activity (MVPA). However, this can differ between boys and girls, as well as between 

students with differing abilities (Stratton, 1996b) and motivation levels (Parish and 

Treasure, 2003). 

Interventions to improve physical education activity levels have generally 

been successful. In several of these studies, students have engaged in MVPA for over 

50% of lesson time, meeting the target set for U. S. physical educators in the `Healthy 

People 2010' policy document (USDHHS, 2000). Although this target provides a 

quantifiable goal for physical educators to aim for, its feasibility is debateable as it is 

rarely achieved under non-intervention conditions (Fairclough and Stratton, 2005a). 

Some intervention studies employed training-like regimens (Baquet et al., 2002), 

while others were built around more sustainable, educational strategies (McKenzie et 
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al., 2004). Though both types of intervention successfully improved students' MVPA, 

the latter approach better meets the aims of health-related physical education (Simons- 

Morton, 1994). 

Curricular physical education contributes only a small proportion of students' 

waking hours (Fox et al., 2004) and in many schools is hindered by restricted 

frequency and duration of lessons (Hardman, 2000). Conversely, it has been 

demonstrated that on days when physical education is timetabled, students engage in 

significantly more moderate and especially vigorous physical activity, than on non- 

physical education days (McKenzie, 2001). There is also evidence that when school- 

based physical activity opportunities are restricted, such as on non-physical education 

days, children do not compensate with greater activity after school (Dale et al., 2000). 

In addition, total daily activity has been shown to be greater on physical education 

days, than on non-physical education days (Dale et al., 2000; Myers et at., 1996). 

Thus, physical education lessons may be important as regularly occurring `windows 

of opportunity' for physical activity engagement at moderate intensities, and even 

more so for vigorous intensities. 

However, because of time restrictions imposed on curricular physical 

education, it is unrealistic for it to be seen as a panacea for combating the increase in 

childhood inactivity and obesity. Instead, it should be perceived as a regularly 

occurring educational environment for structured physical activity, which 

complements other opportunities within the school. When seen in this light, physical 

education, combined with other school-based physical activity can potentially make a 

valued contribution to young peoples' activity levels. 
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6.0 Synthesis of submitted papers 

6.1 Paper 1 

Fairclough, S., Stratton, G. and Baldwin, G. (2002). The contribution of 

secondary school physical education to lifetime physical activity, European 

Physical Education Review, 8: 69-81. 

Aim: To investigate whether physical education provision in secondary schools 

promotes lifetime physical activity among students. 

The promotion of lifetime physical activity is highlighted as an important goal 

of physical education (Harris, 2000; Sallis and McKenzie, 1991), and is inextricably 

linked to the public health benefits of childhood and adult participation in physical 

activity (Shephard and Trudeau, 2000). In particular, research has demonstrated how 

school physical education can positively impact on future adult physical activity 

behaviours in females (Trudeau at al., 1999). Evidence from the UK and USA 

supports the supposition that lifetime activities (i. e., ̀ those that may be readily carried 

over into adulthood because they generally require only one or two people'; Ross et 

al., 1985, p. 76), during the school years have a greater ̀ carry-over' value' into 

adulthood (Sallis et al., 1989; Sallis and McKenzie, 1991; Sport England, 2004). Yet 

in spite of these findings, team games are far more prevalent than lifetime activities in 

physical education curricula (Sport England, 2004). Moreover, this situation is 

mirrored during extra-curricular time. 

Fifty-one heads of physical education departments (HoPE) within Merseyside 

completed and returned postal questionnaires. These focused on the type of activities 

offered during their curricular and extra-curricular programmes. Chi-square analyses 

compared the frequency of lifetime activities and team games between curricular and 
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extra curricular time, key stages' 3 and 4, and between male and female HoPE. Team 

games were most prominent during curricular and extra-curricular time. Although 

male HoPE provided mainly team games at key stages 3 and 4, female HoPE gave a 

more balanced range of physical activity opportunities. This study emphasised that the 

traditional team games-dominated curriculum model is prevalent, especially within 

boys' physical education departments. Conversely, female HoPE provided 

comparatively more opportunities for lifetime activities and health-related exercise, 

signalling that they may value the lifetime activity goal more than their male 

counterparts. 

This study established the structure and content of physical education curricula 

and extra-curricular programmes in the Merseyside region in relation to lifelong 

learning activities. Whilst this data provided a baseline of activity, more detail was 

required about the ̀ quality' of the curriculum. One quality marker is the amount of 

MVPA that children engage in during physical education lessons. The next stage of 

the research process was to establish how active students were during curriculum 

physical education, through a detailed review of the empirical literature. 

6.2 Paper 2 

Fairclough, S. and Stratton, G. (2005). Physical activity levels in middle and high 

school physical education: a review, Pediatric Exercise Science, 17: 217-236. 

Aim: To systematically review the literature on middle and high school students' 

physical activity levels during physical education. 

`Key stages represent the phases of compulsory education in English state schools. Key stage 3 
encompasses the first three years of secondary education (years 7-9), and the last two years are included in key stage 4 (years 10-11). 
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Forty peer-reviewed published studies were reviewed using established review 

searches and techniques. Physical activity was measured most often by heart rate 

monitoring (30 studies) followed by systematic observation (10 studies) and 

accelerometry (four studies). Intervention studies that aimed to increase student 

activity during lessons were successful. Under intervention conditions students 

engaged in MVPA for 47.9% and 31.9% of lesson time when heart rate and 

observation were the respective measurement instruments. These values were 5-10% 

greater than those reported in non-intervention studies. Percent of class time in MVPA 

during fitness-oriented activities and team invasion games averaged 48% and 46%, 

respectively, which approached the USDHHS (2000) 50% target. Moreover, these 

levels of activity were generally greater than during other types of activities. Boys 

were more active than girls, although MVPA values varied depending on the type of 

activities that the students took part in. In studies that directly compared gender 

differences in MVPA, findings were equivocal (boys, 40.7%; girls, 40.5%). 

Investigations that compared the MVPA of students of differing abilities 

demonstrated that the most highly skilled engaged in MVPA for around 5% more 

class time than their lesser skilled peers (e. g., Arnett and Lutz, 2003). Percent of 

lesson time spent in vigorous physical activity (VPA) was much lower than for 

MVPA (i. e., HR: 21%, observation: 11%). Boys participated at this intensity of 

activity for 2-3% more time than girls. 

Physical activity during physical education is underpinned by educational 

principles and instructional methodologies, which affect activity during classes. 

Combinations of these factors influence teaching approaches and styles resulting in a 

wide variation in MVPA in similar activities. This variance in MVPA narrows when 

activity becomes a focus of the lesson as found in intervention studies. The type of 

activities offered within physical curricula also influence student MVPA during 
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