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Abstract 

 

The aim of this study was to assess the physical activity, attitudes towards 

physical education, and health related fitness at two points, one year apart 

(Phase One and Phase Two).  Three hundred and ninety four secondary 

school pupils of mixed ethnicities from National Curriculum school years 7, 8 

and 9 (mean age ± S.D. = 12.9 ± 0.81 years) participated in phase one of the 

study.  Two hundred and sixty seven pupils (from the original 394 participants) 

from National Curriculum school years 8, 9 and 10 (mean age ± S.D. = 13.7 ± 

0.79 years) took part in phase two one year later.  P hysical activity was 

measured using the four by one-day physical activity recall questionnaire 

(Cale, 1993).  A ttitude was measured using the Pre-Adolescent Attitude 

towards Physical Education Questionnaire (PAAPEQ) (Shropshire, 1997).  

Five components of health related fitness were measured in a randomly 

selected sub-sample (35%) of the overall sample: body composition (measured 

using skinfold measures and body mass index); cardiovascular endurance 

(measured using the twenty metre multistage fitness test, Brewer et al., 1988); 

flexibility (measured using the sit and reach test); muscular strength (measured 

using hand grip dynamometry); and muscular endurance (measured using sit-

ups). 

 

Results of repeated measures ANOVA revealed a s ignificant decrease in 

energy expenditure between phase one and phase two (p<0.01) and young 

people’s energy expenditure was higher during weekends (especially 

Saturdays) than during school days (p<0.01).  Y oung Asians were found to 
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expend less energy than white and black pupils (p<0.01) and boys expended 

more energy than girls (p<0.01).  No main effect according to school year was 

found (p>0.05) although a s ignificant ‘time’ by ‘days’ of the week interaction 

was revealed; pupils in Year 8 were more active on school days than those in 

Years 7 and 9 (p<0.05).  Non-parametric analyses conducted on time spent in 

moderate physical activity (MPA) and vigorous physical activity (VPA) indicated 

that: MPA and VPA decreased between phases one and two; Asians 

consistently spent less time in MPA than white and black pupils (p<0.01); boys 

engaged in more MPA and VPA than girls (p<0.01).  However, the difference in 

mean reported time for boys and girls decreased between phases one and 

two.  Percentages of the whole sample meeting optimal activity guidelines and 

percentages classified as active or moderately active decreased between 

measurements for the whole sample.  

 

With regard to attitudes towards PE, results from MANOVA revealed a 

significant ‘school year’ x ‘ethnicity’ x ‘gender’ interaction (p<0.05).  Attitudes of 

black males became more positive with age whereas the attitudes of other 

groups followed an a ge related decline. Significant main effects were found 

according to school year (p<0.01) and ethnicity (p<0.05).  Attitude towards PE 

became less favourable with school year.  A sian pupils had more positive 

overall attitudes than white and black pupils but univariate analysis revealed 

that Asian pupils had a less positive attitude towards their PE teacher (p<0.05).  

Furthermore, Pearson’s product moment correlations indicated weak yet 

significant positive relationships between total attitude towards PE and energy 
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expenditure (p<0.01), time spent in moderate activity (p<0.05) and time spent 

in vigorous activity (p<0.01).  

 

Results of repeated measures ANOVA conducted on health related fitness 

data revealed that, for all groups, body fat (p<0.05) and muscular endurance 

(p<0.01) increased between phases one and two.  In both phases, significant 

positive relationships were found between muscular endurance and ener gy 

expenditure (p<0.01) and vigorous activity (p<0.05 and p<0.01 for phases one 

and two respectively).  Therefore, young people who were more active had 

greater levels of muscular endurance.  N o further consistent findings were 

made. 

 

Findings indicate that generally young people’s physical activity decreases with 

age and that girls are less active than boys although as young people age the 

physical activity gap between the genderes narrows.  F indings also lend 

support to the idea that cultural differences may influence physical activity 

levels and attitudes towards PE.  Furthermore, associations between physical 

activity and attitude towards PE exist and therefore, attitude may be used to 

predict physical activity behaviour.  E thnicity, age, and at titude towards PE 

should be considered in the development of future interventions to increase 

young people’s physical activity levels.  However, as the current study did not 

reveal strong associations between physical activity and health related fitness, 

further research is required in the area.  
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1.1 Introduction 

The various health benefits associated with a physically active lifestyle have 

been well documented.  T he development of hypokinetic diseases such as 

coronary heart disease (CHD), hypertension, obesity and osteoporosis in 

adulthood are associated with low adult physical activity levels (Sallis and 

Patrick, 1994).  Furthermore, although physical inactivity carries equal risk to 

other lifestyle-related CHD risk factors such as smoking, the prevalence of 

inactivity within society can be up to three times higher (White et al., 19931).  

The prevalence of sedentary living and the impact of inactivity on increased 

disease risk suggests that public health efforts should be directed towards 

getting more people more active more often (American College of Sports 

Medicine, 2000) and that any increase in physical activity from a state of 

sedentriness is beneficial to health (Riddoch and Boreham, 2000).   

 

Although a physically active lifestyle has the potential to confer health benefits 

on children and adolescents as well as adults (Sallis and Patrick, 1994) the 

evidence base for the benefits of physical activity in young people is 

inconclusive (Patrick, Norman, Calfas, Sallis, Zabinski, Rupp and Cella, 2004; 

Twisk, 2001) with strong evidence only relating to adult physical activity and 

adult health status (Boreham and Riddoch, 2001).  Blair et al. (1989) 

hypothesised relationships between physical activity levels and health during 

both childhood and adulthood (Figure 1).  I t has been recognised that 

evidence is mounting to support that there are indeed relationships between 

childhood physical activity, physical fitness and current and future health 

                                                 
1 White, A., Nicholaas, G., Foster, K., Browne, F. and Carey, S. (1993) Health Survey for 
England: OPCS health survey no.1. HMSO, London.  Cited in Riddoch and Boreham (2000) 
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(Boreham and Riddoch, 2001) and that associations are in the “healthy 

direction” (Harris and Cale, 2006: 202).  Therefore, being more active during 

childhood is associated with health benefits during childhood and adulthood.  

However, there has been some criticism of the scientific rationale behind 

proposed physical activity guidelines for young people (Twisk, 2001). 

 

Fig 1 has been removed due to third party copyright. The unabridged version 

of the thesis can be viewed at the Lanchester Library, Coventry University 

 

 

 

Figure 1.  Hypothetical relationship between physical activity and heal th in 

children and adults.  Taken from Blair et al. (1989) 

 

Research conducted in the United States found that childhood overweight 

status tracked into young adulthood with overweight children more likely to 

become overweight adults (Deshmukh-Taskar, Nicklas, Morales, Yang, Zakeri 

and Berenson, 2006).  A lthough it has been stated that patterns of health 

related behaviours are often acquired and established during childhood and 

adolescence (Harris, 1998), the current evidence base to support the tracking 

of physical activity throughout the life course is limited as relatively few 

longitudinal studies have been c onducted in the area due to the 

methodological demands of such study designs (Ben-Shlomo and Kuh, 2006).  

However, a British cross-sectional study identified that those adults who were 

more physically active as children were more active in adulthood (Allied 
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Dunbar National Fitness Survey, 1992) and there is suggestive evidence that 

physical activity tracks over a relatively short period of time (3-5 years) (Pate, 

Trost, Dowda, Ott, Ward, Saunders and Felton, 1999); that is from childhood 

to adolescence and from adolescence to adulthood.  Research conducted by 

Janz, Dawson and Mahoney (2002) proposed that sedentary activity and 

vigorous activity are moderately stable variables that track from late childhood 

into middle adolescence even though this is a per iod of substantial 

psychological and bi ological development.  Therefore, there is the need for 

further research into the tracking of physical activity and health-related fitness 

particularly amongst children and young people. 

 

Young people are at the same risk of a s edentary lifestyle as adults either 

during their childhood or when they themselves become adults.  Children and 

adolescents are exposed to physically inactive pursuits such as watching 

television and playing video and computer games which occupy a large part of 

their leisure time (Pate, Long and Heath, 1994).  Although children’s general 

fitness does not appear to have changed over the last century (McNab, 1992) 

more recent work has suggested that young people who watch more than four 

hours of television per day are 40% more likely to be classified as overweight 

(Eisenmann, Bartee and Wang, 2002).  C onsequently, many children are 

failing to attain the activity level recommendations, which are thought to be 

necessary to confer health benefits in later life due to sedentary activity.   

 

A decline in physical activity is present in all groups within the child 

population, however, a range of studies have found that physical inactivity is 
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more marked in certain population groups than in others (Novak, Ahlgren and 

Hammarström, 2006; Trost et al., 2002; Raudsepp and Viira, 2000; Verma et 

al., 19912; Carrington et al., 1987).  I t has been recommended that specific 

groups of young people (5-18 years old) should be targeted for physical 

activity intervention strategies and i n 1998, the Health Education Authority 

(HEA), now renamed the Health Development Agency (HDA), identified 

priority groups within the United Kingdom which included adolescent girls, 

young people of low socio-economic status, older adolescents (16-18 years), 

black and minority ethnic groups, physically and mentally disabled and those 

with clinical conditions such as obesity (HEA, 1998).  In addition, it has 

previously been suggested that physical activity in terms of organised sport 

should become “equally accessible to everyone in society, whatever their 

ethnic origin, age, gender or level of ability” (Sports Council, 1994: 4). 

 

Unfortunately, children’s attitudes towards physical activity are not always 

positive.  As previously mentioned, an active childhood can result in an active 

adulthood yet many children are inactive and previous research suggests that 

physical education (PE) has the potential to encourage physical activity 

outside school (Sallis and McKenzie, 1991)3 and that participation in physical 

activities outside of school can be attributed to students’ attitudes towards PE 

(Carlson, 1995).  It has been found that some children, irrespective of 

population group, have a di slike for the subject of physical education (PE) 

based on lesson content or contextual factors such as PE kit and outdoor 
                                                 
2 Verma, G., MacDonald, A., Darby, D. and Carroll, R. (1991) Sport and Recreation with 
Special Reference to Ethnic Minorties, Unpublished research report, Centre for Ethnic Studies 
in Education, University of Manchester.  Cited in Figueroa (1993) 
3 Sallis, J. and McKenzie, T. (1991) Physical Education’s role in public health.  Research 
Quarterly for Exercise and Sport, 127: 933-941.  Cited in Shropshire, Carroll and Yim (1997) 
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winter sports (Williams and Bedward, 1999).  Therefore, it can be argued that 

PE can have a de motivating effect, as opposed to a pr omoting effect, on 

physical activity due to the negative attitude that some young people develop. 

 

Some young females and members of the ethnic minorities suffer from 

additional pressures which can be used to explain negative attitudes towards 

both PE and physical activity.  Hopwood and Carrington (1994) reported that 

girls consider sport and competitiveness a masculine trait whilst Armstrong 

and McManus (1994) suggested that girls do not enjoy physical activities due 

to a f eeling of alienation with regard to their physiques.  With reference to 

members of black and Asian communities in England, Rai and Finch (1997) 

reported that as well as the potential threat from racism, adults and children 

alike are tied by family and c ommunity commitments which are of greater 

importance than personal choice.  Therefore, young females and those from 

black and minority ethnic groups are less likely to engage in physical activity 

and school sport than other groups. 

 

It has been suggested that insufficient levels of physical activity in childhood 

are a likely result of a variety of issues including attractive sedentary leisure 

time activities and “ out-dated” modified and traditional sports which are 

available in community settings (Naughton, Carlson and Greene, 2006) which 

fail to acknowledge the diverse activity interests of young people.  The 

education system provides an ar ena where physical activity and he althy 

lifestyles can be promoted as sport and physical activity are presented to 

almost all pupils (Cale and Harris, 2006; Carr, Weigand and Hussey, 1999).  
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However, currently the school environment is failing to instil the significance of 

a physically active lifestyle for future health and well-being (Naughton et al., 

2006) as the prevalence of overweight and obes ity among young Britons 

continues to rise (Wardle, Henning Brodersen, Cole, Jarvis and Boniface, 

2006).  T his rise is in spite of statutory frameworks (e.g. knowledge and 

understanding of fitness and health in the National Curriculum for PE, for 

England) and various strategies (e.g. PE and school sport club links strategy, 

PESSCL) aimed at providing young people with opportunities to become 

“independently active for life” (Harris and Penney, 2000: 252).  Although it has 

previously been suggested that young people are more active throughout the 

school day than during their domestic leisure time due to the sedentary 

activities they have available to them (Sharp, 1995), research findings are 

inconsistent and studies have found that physical activity undertaken outside 

of school hours is a key contributor to a child’s overall level of physical activity 

(Cox, Schofield, Greasley and Kolt, 2006). 

 

 

1.2 Physical activity, exercise and physical fitness 

Confusion occurs over the meaning of the term physical activity and 

alternative words are used in its place such as exercise and physical fitness.  

However, these words cannot be used interchangeably, as they are distinct 

concepts.  C aspersen, Powell and C hristenson (1985) provided a series of 

definitions that are widely accepted in present day physical activity research 

and are important in developing an understanding of the various concepts.  

Physical activity is defined as any bodily movement that results in energy 
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expenditure which would therefore include everyday tasks such as 

transportation, work or recreation.  Exercise, on the other hand, is a facet of 

physical activity which is planned, structured and repetitive and carried out to 

improve or maintain physical fitness.  F inally, physical fitness is a s et of 

attributes that people have enabling them to perform physical activity.  T he 

components of health-related fitness which contribute to both sporting 

performance and daily or occupational tasks are commonly accepted to be 

cardio-respiratory endurance, muscular strength, muscular endurance, 

flexibility and body composition. 

 

 

1.3 Benefits of regular physical activity 

Among adults, physical activity affects many systems of the body and 

provides numerous health benefits (Bouchard et al., 1994).  T here is 

substantial evidence that regular aerobic activity such as walking, jogging, 

dancing or swimming is beneficial to general physical and ps ychological 

health.  R egular and sustained physical activity confers protection from 

chronic diseases such as cardiovascular diseases and non-insulin dependent 

diabetes as well as reducing the risk of osteoporosis and certain cancers 

(Sallis and P atrick, 1994).  M oreover, the list of chronic diseases and 

conditions favourably affected by exercise and a physically active lifestyle 

continues to grow (Department for Health, 2004; ACSM, 2000).  T his list 

encompasses a diverse range of conditions including the reduction in 

coronary disease risk factors (such as hypertension, blood cholesterol, total 

body fatness), an enhanced feeling of well-being and a dec rease in anxiety 
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and depression (Pollock, Gaesser, Butcher, Despres, Dishman, Franklin and 

Ewing-Garber, 1998).  T he ACSM (2000) also state that there is a c lear 

inverse relationship between physical activity and mortality risk with a further 

indication that some exercise is better than none, and more exercise, up to a 

point, is better than less.  Thus, evidence suggests that for those who 

participate regularly, physical activity provides a number of benefits to health. 

 

It is important to note that fitness levels are not solely dependent upon activity 

levels.  I t has been previously reported that physical fitness is primarily 

genetically determined but can be i mproved by regular and appr opriate 

activity (Riddoch and Boreham, 2000).  Although research has suggested that 

genetic factors influence the susceptibility to obesity, it is accepted that the 

marked changes in the prevalence of obesity over recent decades must be as 

a result of major changes in behavioural factors such as diet and physical 

activity (Rosenbaum and Leibel, 1998). 

 

1.3.1 Benefits and risks of physical activity in young people 

Whilst the benefits of physical activity during the adolescent years have been 

studied with less frequency than among adults, the research base continues 

to grow.  Sallis and P atrick (1994) state that there are significant health 

concerns in adolescence that are influenced by physical activity such as 

adiposity, psychological functioning, immune status, and the risk of 

musculoskeletal injury.  M ore recent work has supported this assertion by 

suggesting that coronary heart disease risk processes originate in childhood 

(Thomas, Baker and Davies, 2003).  I t has been suggested that physical 
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activity can have multiple and varied beneficial health outcomes in young 

people for both current and future health (Biddle and Mutrie, 2007) and a 

review of previously published research in the area has concluded that young 

people, as well as adults, who participate in physical activity will accrue health 

benefits (Strong, Malina, Blimkie, Daniels, Dishman, Gutin, Hergenroeder, 

Must, Nixon, Pivarnik, Rowland, Trost and Trudeau, 2005).  Strong and 

colleagues reviewed some 850 articles and made physical activity 

recommendations for youth based upon the findings of others.  F rom 

reviewing previously published work, the following were identified as some of 

the benefits of a physically active lifestyle: improved coronary heart disease 

risk profile; lower levels of adiposity, overweight and obesity; improved mental 

health; improved academic performance; and a reduced risk of osteoporosis. 

 

Although there is growing conviction that adult health and well-being and “the 

origin of many chronic diseases lies in childhood” (Twisk, 2001: 618) the 

symptoms of coronary heart disease (CHD) do not appear until later on in life, 

yet, CHD is often recognised as being a paediatric problem.  Coronary heart 

disease risk factors such as obesity, hypertension, smoking and lack of 

physical activity, amongst others, have already been i dentified in childhood 

(Raitakari, Taimela, Porkka, Telama, Valimaki, Akerblom and Vikari, 1997), 

and more recently, research conducted by Field, Cook and Gillman (2005: 

163) found that, among males, “an elevated BMI in childhood predicated the 

risk of hypertension in young adulthood”, thus, there is a r eal need for 

beginning the prevention of these adult diseases during the first two decades 

of life (Sallis and Patrick, 1994).  One way in which this could be achieved is 



 11 
 

by increasing activity levels in childhood and for activity to track into 

adulthood.  H owever, findings of the Amsterdam Growth Study conducted 

over a period of 15 years found that activity level after the adolescent period is 

“of utmost importance” to physical fitness (Kemper and van Mechelen, 1995: 

186) and that physical activity has a r ole to play in reducing body fatness 

(Twisk, Kemper and Snel, 1995).  I t is important to consider that with 

particular reference to overweight and obesity, energy imbalance is the main 

issue (Bar-Or and Rowland, 2004; Fox, 2003) and, therefore, in addition to 

physical activity, the diet and calorific intake of young people needs to be 

addressed.   

 

Due to its impact upon both physical and psychological health (Dehghan, 

Akhtar-Danesh and Merchant, 2005), research into overweight and obesity is 

of growing interest.  Obesity is recognised as a serious health problem which 

reduces life expectancy by increasing a person’s risk of developing coronary 

heart disease, hypertension, type II diabetes (Bouchard, 2000).  S everal 

studies have identified an as sociation between physical activity and body  

composition.  Tudor-Locke, Ainsworth, Whitt, Thompson, Addy and Jones 

(2001) found pedometer-determined activity to be i nversely correlated with 

BMI and percent body fat in adults.  Among Canadian children, Tremblay and 

Willms (2003) found that sedentary behaviour is associated with an increased 

prevalence of obesity.  M ost school-based intervention studies conducted 

among youth (6-19 years), adopting either diet and/or physical activity 

programmes, are effective at reducing BMI and/or percent body fat (Doak 

Visscher, Renders and Seidell, 2005).  I n their review of 25 interventions, 
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Doak and partners found 17 to be effective and concluded that modified 

physical education provision in school and reduced television watching are 

two examples of effective physical activity intervention strategies.  In addition, 

Flodmark, Marcus and Britton (2006) reported that the prevention of obesity 

among children and adolescents is possible through school-based 

programmes that combine physical activity and healthy diet promotion. 

 

Overweight and ob esity is a s erious public health problem due t o its 

increasing prevalence among youth worldwide (Doak et al, 2005).  Research 

conducted in the U.K. found that between 1984 and 1994, the prevalence of 

overweight or obesity among Primary school aged English boys increased by 

1.7% (Chinn and Rona, 2001).  Chinn and Rona’s cross-sectional studies also 

found more marked percentage increases among English girls (2.6%), and 

Scottish boys (2.1%) and girls (3.2%).  L obstein, James and Cole (2003) 

observed a s imilar trend among seven to eleven year olds in England with 

obesity increasing from 8% to 20% over a fourteen year period.  Further work 

conducted in Northern England among infants also found a s ignificant 

increasing trend in both overweight (from 14.7% to 23.6%) and obesity (from 

5.4% to 9.2%) over a ten year period (Bundred, Kitchiner and Buchan, 2001).  

In their review of childhood obesity, prevalence and prevention, Dehghan et 

al. (2005) acknowledge that although the highest prevalence of childhood 

obesity is in developed countries this prevalence is increasing in developing 

countries as well.  F urthermore, it has been found that a higher BMI in 

childhood predicted becoming overweight or obese in young adulthood (Field, 

Cook and Gillman, 2005).  Therefore, overweight and obesity is a g lobal 
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concern among young people and that weight status is strongly associated 

with physical activity. 

 

Although the review conducted by Strong et al. (2005) established the various 

health benefits of physical activity, it is important to note that other work has 

suggested that the relationship between physical activity and health in youth is 

complex (Twisk, 2001).  F or example, the work of Guerra, Teixeira-Pinto, 

Ribeiro, Ascensao, Magalhaes, Andersen, Duarte and Mota (2006) found that 

between the ages of 8-15 years, boys classified as less active were more 

likely to be obes e than those classified as more active whilst no s uch 

association was found amongst girls of the same age.  H owever, previous 

research made findings to the contrary, namely that obesity in girls is linked to 

low levels of physical activity but no relationship was found amongst boys 

(Mota, Santos, Guerra, Ribeiro and Duarte, 2002). 

 

In addition to Strong et al.’s (2005) review of a range of literature conducted in 

the area of physical activity and mental health (including anxiety, depression 

and self-concept), associations have been found among adolescent physical 

activity and body  satisfaction.  N eumark-Sztainer, Goeden, Story and Wall 

(2004) found that young people (aged 11-18 years) with lower body 

satisfaction reported less physical activity.  Therefore, interventions which aim 

to prevent eating disorders through focussing on body  image may consider 

the positive impact physical activity can have on body satisfaction.  
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Research suggests that adult health status is largely determined by biological 

events which occur during foetal growth (Barker, 1990), such as low birth 

weight and CHD risk factors in adults (Barker, 1993).  Boreham and Riddoch 

(2001: 920) discussed how these early biological events trigger a 

“morphological or functional change” that will manifest as a chronic disease in 

adult life, however, it was acknowledged that only limited evidence exists to 

support the hypothesis.  More recently, there has been a growing interest in a 

life course approach to chronic disease epidemiology.  T his approach 

considers the “long-term effects on chronic disease risk of physical and social 

exposures during gestation, childhood, adolescence, young adulthood and 

later adult life” (Ben-Shlomo and Kuh, 2002: 285).  I ndeed, the physical 

exposure can be a result of a s ocial or environmental influence.  Whereas 

cohort studies relate the risk of developing disease to baseline exposures, or 

changes in exposure, a l ife course approach attempts to explain disease 

causation by considering the timing of the exposure variable or variables.  For 

example, Novak, Ahlgren and Hammerström (2006: 198) found that “multiple 

adverse circumstances” experienced by Swedish adolescents (16 years old) 

and young adults (30 years old) resulted in social economic status (SES) 

inequity in overweight.  N ovak and c olleagues concluded that specifically 

among low SES groups, physical inactivity and alcohol consumption during 

young adulthood were important factors in overweight men but in women 

overweight was explained mainly by adolescent factors including physical 

inactivity, parental divorce and not being popular at school.  Although, the life 

course approach has helped to “bridge biological, psychological and s ocial 
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models of disease causation” it must be acknowledged that such studies are 

complex to conduct (Ben-Shlomo and Kuh, 2006: 291). 

 

 

1.4 Physical activity recommendations for health 

1.4.1 Recommendations for adults 

There is a g eneral consensus on t he optimal level of physical activity for 

adults based upon evidence highlighting the strong link between physical 

activity levels and physical fitness and health and well-being (Riddoch, 1998).  

It is widely accepted that the recommendations for adult physical activity to 

maintain optimum health is: the frequency of training should be between three 

and five days per week, at an intensity level of 55-90% of maximum heart rate 

and for a duration of 15-60 minutes of continuous aerobic activity (ACSM, 

2000).  The modes of exercise categorised as being cardiovascular/aerobic 

activities that are traditionally prescribed most frequently are: walking, jogging, 

running, hiking, cycling, rowing and swimming (Wilmore and Costill, 2004).  In 

addition to these activities, alternatives have been identified (such as racquet 

sports and a erobic dance) that promote similar cardiovascular endurance 

gains (Wilmore and Costill, 2004). 

 

However, it has been suggested that more traditional exercise 

recommendations fail to acknowledge the health benefits associated with 

regular participation in intermittent physical activity that is of moderate 

intensity (Pollock et al. 1998).  I t has been previously suggested that similar 

benefits of physical activity are gained whether the daily endurance training 
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session is conducted in single long bouts (e.g., a s ingle 30-min bout) or 

multiple shorter ones (e.g., three 10-min bouts) (Wilmore and Costill, 2004).  

For example, the research of De Busk et al. (1990) found that the 

accumulation of shorter periods of physical activity was sufficient to maintain 

heart health.   

 

1.4.2 Recommendations for young people 

As discussed previously, there is increasing interest in the notion that young 

people should be encouraged to adopt an active lifestyle to confer health 

benefits in later life.  However, the relationship between activity and health in 

children is less clear (Riddoch, 1998) and there is much scepticism 

surrounding the evidence base for the physical activity and health relationship 

primarily due t o fact that symptoms of a physically inactive lifestyle are not 

apparent until adulthood (Twisk, 2001).  Subsequently, the highly prescriptive 

recommendations for adults are absent in the case of young people and there 

is uncertainty about the precise activity requirements for children.  Even by the 

early 1990s no consensus had been reached for youth physical activity 

standards (Sallis, 1993) and during this time research from both North 

America and the United Kingdom erred on the side of caution when promoting 

activity recommendations for children and young people.   

 

According to the ACSM (2000) special precautions are required when 

applying exercise programmes to children because they are anatomically, 

physiologically and psychologically immature.  Quite simply, children are not 

adults in small bodies.  F urthermore, the difference between adult and 
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childhood activity patterns has been recognised (Welk, Corbin and Dale, 

2000).  It is in now widely accepted that although children, do engage in high 

intensity activity, they do not raise their heart rates for sustained periods of 

time and physical activity tends to be intermittent in nature (Armstrong and 

Welsman, 1997), therefore, adult standards for activity would show children to 

be inactive (Pangrazi et al., 1997).  In addition, previous work has suggested 

that children do not need to receive the same levels of physical activity 

prescription as adults, maintaining that any increase in activity will probably 

lead to similar health benefits as that achieved by published recommendations 

(Twisk, 2001; Rowland, 1990).  I ndeed there has been criticism of the 

scientific rationale behind proposed physical activity guidelines for young 

people (Twisk, 2001).  T wisk critically reviewed the evidence that exists to 

support the development of such activity guidelines.  The review suggested 

that the evidence base was insufficient to support the notion that: (1) physical 

activity during youth is related to health status in youth; (2) physical activity 

during youth is related to health status in adulthood; (3) physical activity 

during youth is related to physical activity during adulthood. In conclusion, it 

was proposed that experimental research is required to establish the effects of 

different frequencies, durations, modes and volumes of physical activity on 

health outcomes in order to provide guidelines for youth activity. 

 

Previously, a j oint recommendation for physical activity among North 

Americans from Centers for Disease Control, the ACSM and the President’s 

Council on Physical Fitness and Sports, recognised the value of any activity 

that expends calories irrespective of continuous moderate to vigorous physical 
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activity (MVPA) and acknowledges that some activity is better than none at all 

(Pate et al., 1995)4.  Sleap and Warburton (1994) were in agreement with this 

idea, deeming it inappropriate to expect young children to engage in lengthy, 

continuous periods of MVPA.  They continued to suggest that it would seem 

more natural for children to participate in shorter bursts of activity which are 

repeated frequently (Sleap and Warburton, 1994).  Considering the research 

base questioning the appropriateness of adult physical activity guidelines, the 

HEA (1998) stipulated that childhood activity can be either performed 

continuously (for sustained periods) or intermittently accumulated throughout 

the day (several bouts of shorted duration e.g. 5-10 min.) as this is a more 

practical approach.  Following a r eview of previously published work, it has 

been concluded that children have “a better ability than adults at repeating 

short-term sprints when recovery intervals are short” (Ratel, Lazaar, Dore, 

Baquet, Williams, Berthoin, van Praagh, Bedu and Douche, 2004: 279).  

Therefore, when compared with adults, children have a be tter physiological 

capacity for intermittent, high intensity activity.  Whether the health benefits 

gained from frequent short bursts of activity are comparable with the gains 

from sustained periods of moderate to vigorous activity has been questioned 

(Shropshire and Carroll, 1998) although it has been suggested that high-

intensity intermittent training programmes can significantly improve the 

aerobic fitness of children (Ratel et al., 2004).   

 

The International Consensus Conference on Physical Activity Guidelines for 

Adolescents convened in 1993 to produce one o f the earliest sets of 

                                                 
4 Pate, R.R. et al. (1995) Physical activity and public health.  Journal of the American Medical 
Association, 273(5): 402-407.  Cited in Pangrazi, Corbin and Welk (1997) 
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comprehensive physical activity recommendations for young people.  T he 

conference also established age-appropriate physical activity guidelines for 

adolescents (i.e. 11-21 years of age) and considered how these guidelines 

could be i mplemented into primary health care settings (Sallis and Patrick, 

1994).  Guideline one recommended that all adolescents should be physically 

active daily, or nearly every day, as part of play, games, sport, work, 

transportation, recreation, physical education, or planned exercise, in the 

context of family, school, and community activities.  Guideline two suggested 

that adolescents should engage in three or more sessions per week of 

activities that last 20 minutes or more at a time and that require moderate to 

vigorous levels of exertion (Sallis and Patrick, 1994). 

 

Physical activity guidelines, again formulated as a result of a symposium of 

experts including representatives from the Sports Council and the then 

Physical Education Authority of the United Kingdom (now the Association for 

Physical Education), were released in 1998 in the HEA’s policy framework 

titled Young and Active?  Laventure (1998), in agreement with HEA (1997), 

stated that as the recommendations for young people in North America had 

been given limited exposure within the field of physical education and health 

in the UK, detailed recommendations for young people can have a d e-

motivating effect and make physical activity unappealing for young people.  

Thus, the guidelines laid out by the HEA (1998) were divided into primary and 

secondary recommendations for encouraging young people (5-18 years old) 

to take part in regular physical activity.  The rationale was comprised of three 

aims: to optimise current fitness, health and well-being and g rowth and 
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development; to develop active lifestyles that can be maintained throughout 

adult life; and to reduce the risk of chronic diseases in adulthood (HEA, 

1998:3).  Primary recommendations suggested that all young people should 

participate in physical activity of at least moderate intensity for one hour per 

day and that those who currently do little activity should participate for at least 

half an hour per day.  S econdary recommendations identified that at least 

twice a w eek some of these activities should help to enhance muscular 

strength and flexibility and bone health.  Muscular strength and flexibility 

exercises have numerous health benefits including reducing the risk of injury 

and protection against future conditions such as low back pain and 

osteoporosis (Department of Health, 2004; Vuori, 2001).   

 

In conclusion, the HEA’S recommendations advocate that young people 

should be active every day and that twice a week activity should be structured 

in such a way as to accrue specific health outcomes.  The symposium 

decided that one hour of physical activity was preferred and justified this by 

the notion that although the majority of young people in the United Kingdom 

currently meet a 30 m inute criterion of moderate intensity per day, childhood 

obesity is on t he increase (HEA, 1998).  To add credence to the HEA’s 

recommendations, a more recent panel of experts was convened in North 

America and concluded that school-age youth should participate daily in 60 

minutes or more of moderate to vigorous activity which is “developmentally 

appropriate, enjoyable, and i nvolves a v ariety of activities” (Strong et al., 

2005: 732). 
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1.5 Young people’s physical activity levels 

It has been stated that the physical activity of children and adolescents “vary 

with age, type of exercise and setting” (Strong et al., 2005:736).  I t is widely 

accepted that pre-teenagers are the most physically active segment of the 

population (Sallis, McKenzie, Elder, Hoy, Galati, Berry, Zive and N ader, 

1998), that is, as a general rule, children are more active than adults (ACSM, 

1995), and children are the fittest population group (Armstrong and McManus, 

1994).  Although children are not continuously active, they accumulate more 

minutes of intermittent activity every day than adults and teenagers (Pangrazi 

et al., 1997), yet it should be noted that between the ages of 6-9 years, 

activities are largely anaerobic (Strong et al., 2005).  The difference between 

child and adult activity levels can be linked with fewer time restrictions placed 

upon them (Pangrazi et al., 1997), however, to date research findings in the 

area of young people’s physical activity have been inconclusive. 

 

Sleap and Warburton (1996) used direct observation to ascertain children’s 

physical activity levels during breaktimes at school, school physical education 

lessons and children’s leisure time out of school.  They reported that children 

engaged in MVPA for 29.3% of the total time observed.  When considering 

sustained periods of MVPA, only 21% of the sample recorded at least one 

sustained 20 minute period but in direct contrast, 95% of the children engaged 

in at least one 5 minute period.  P angrazi et al. (1997) termed childhood 

activity as being sporadic.  P angrazi and c olleagues (1997) also found that 

although children’s heart rates rose considerably it was not for sustained 

periods of time thus suggesting that a continuously high heart rate is not a 
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good criterion for younger children.  Sallo and Silla (1997) also concluded that 

in 4-8 year-old Estonian children, habitual physical activity was characterised 

by an intermittent pattern without prolonged periods of MVPA.  However, as 

previously mentioned the benefits of short bouts of physical activity have yet 

to be substantiated (HEA, 1997).  The nature of playground or free play, which 

is voluntarily participated in during childhood, is intermittent and rarely 

involves children in sustained physical activity and c ertainly not in the 

category of 140 bpm (beats per minute) for ten minutes or more (McNab, 

1992).  S trong et al. (2005) argues that brisk walking, cycling and ac tive 

outdoor play normally reach the moderate intensity threshold, yet Armstrong 

and McManus (1994) found that children have surprisingly low levels of 

habitual physical activity and that many of these children seldom experience 

the intensity and duration of activity associated with health-related outcomes. 

 

It has been recognised that from an early age that young people are acquiring 

inappropriate lifestyle habits resulting in an increased risk of future coronary 

heart disease (CHD) (Riddoch et al., 1991).  The World Health Organisation 

(WHO, 2004) reported that 60% of the global population fail to engage in the 

daily minimum recommendation of 30 minutes of moderate intensity activity.  

In the U.K., there is considerable concern that a significant proportion of both 

Primary school aged children (Shropshire and C arroll, 1998), and those 

attending Secondary schools (HEA, 1997), are failing to participate in levels of 

physical activity sufficient to gain the health benefits previously discussed.   
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1.5.1 Changes in young people’s physical activity 

Both physical and social environments that have an impact on the availability 

of space in which to play, opportunity to participate, and degree of 

encouragement to engage in physical activity can influence a c hild’s 

willingness to take part in vigorous levels of physical activity (Johns and Ha, 

1999).  Sallo and Viru (1996) investigated children’s aerobic fitness in relation 

to activity levels.  B oth parents and teachers were requested to categorise 

children’s activity levels.  It was found that those who were of a higher aerobic 

fitness were classified as more active by the teacher but not generally active 

by the parents.  Thus, in the home environment children are not as active as 

they are at school and there is the possibility that increased activity levels in 

children result in beneficial physiological responses.  A dditionally, research 

conducted in Hong Kong observed six to eight year olds at home and during 

school breaktimes using the Behaviour of Eating and Activity for Children’s 

Health Evaluation System (BEACHES) devised by McKenzie et al. (1991) 

(Johns and Ha, 1999).  It was found that the physical environment limited both 

home and school-based activity primarily due to the fact that there is a lack of 

space and facilities adjacent to home environments in Hong Kong and 

therefore low activity levels persist at school even though the children have 

access to a school playground (Johns and Ha, 1999).  Indeed, research 

conducted among Belgian adults has suggested that the environment in which 

people live has the ability to affect physical activity levels (De Bourdeaudhuij, 

Sallis and Saelens, 2003).  De Bourdeaudhuij and colleagues found that both 

minutes spent walking and t ime spent in moderate intensity activity was 
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related to the quality of pavements, and accessibility to local amenities and 

public transport. 

 

However, perhaps more noticeable is the increased range of sedentary leisure 

time activities available to young people today compared with previous 

generations (Naughton et al., 2006).  It has been suggested that the rise in 

television and v ideo viewing and t he playing of computer games, increased 

traffic, and the growing fear of parents towards letting their children out 

unaccompanied have had an impact upon activity levels (Sharp, 1995).  Other 

research has made similar findings and, again as a r esult of participant 

observation, adolescents have been found to engage in considerable 

moderate to vigorous physical activity (MVPA) at certain times, but are less 

likely to do so at home due to the many sedentary alternatives available to 

them (Sleap and Warburton, 1992; Sleap and Warburton, 1996).  Fox (2003) 

also made similar observations and indicated that the accessibility and 

decreasing cost of electronic entertainment has made the home a m ore 

attractive place in which to spend time.  However, additional research made 

findings to the contrary.  A  study conducted in the U.S. by Simons-Morton, 

Baranowski, O’Hara, Parcel, Huang and Wilson (1990), identified through self-

report methods that children participated in significantly greater amounts of 

moderate to vigorous physical activity (MVPA) during out of school hours than 

during school; boys reported 1.6 times and girls 1.4 times more MVPA of 

greater than or equal to 10 min (LMVPA) before and after school than during 

school.  Similarly, the findings of a s urvey conducted by the Queens 

University of Belfast in 1990 found that over two thirds of children in Northern 
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Ireland who responded to a self report questionnaire claimed to be more 

active during school holidays than term-time (Mahoney, 1995).  Due to the 

fact that physical activity was assessed by means of self-report questionnaire, 

the accuracy of children’s recall during school holiday periods can be 

questioned as days can lack the structure of school days particularly when 

reporting time spent in activity.  However, it should be noted that more recent 

research conducted in New Zealand using pedometers found children 

completed more steps outside of school than during school (Cox et al., 2006) 

thereby supporting the findings of studies conducted by Simons-Morton et al. 

(1990) and Mahoney (1995) whereas research conducted in England, again 

using pedometers, found that primary school aged children are significantly 

more active during weekdays (in a s chool week) compared to weekends 

(Duncan, Al-Nakeeb, Woodfield and Lyons, 2007).  A more complex pattern of 

physical activity was observed by Mota, Santos, Guerra, Ribeiro and Duarte 

(2003) who used accelerometers to measure weekday MVPA patterns 

amongst Portuguese youth.  Mota and colleagues found that boys engaged in 

more MVPA and were therefore more active after school (i.e. late afternoons 

and evenings) and girls were more active during school.  Therefore, it can be 

argued that boys’ and girls’ physical activity patterns on school days differ and 

research findings which fail to distinguish between genders should be treated 

with caution. 

 

In Western Society, television watching is a popular pastime amongst young 

people.  P ate, Long and Heath (1994) suggest that television viewing by 

adolescents consumes a g reat deal of their leisure time.  One-third of 
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American and British youth who participated in a study conducted by Marshall, 

Biddle, Sallis, McKenzie and Conway (2002) reported watching four or more 

hours of television per day.  Research suggests that children who watch more 

television are less likely to participate in vigorous physical activity and tend to 

have higher body mass indeces (BMI) (Andersen, Crespo, Bartlett, Cheskin 

and Pratt, 1998).  H owever, DuRant, Baronowski, Johnson and Thompson 

(1994) failed to find strong correlations between hours spent watching 

television, physical activity and body composition in small children (3-4 years 

old).  I t has previously been s uggested that sedentary behaviours are 

generally unrelated to physical activity (Biddle et al., 2004) and among 

longitudinal analyses no significant relationship between watching television 

and changes in physical activity has been identified (Pate et al., 1994).  I n 

addition, the few hours spent watching TV every day is most likely time when 

physical activity is probably going to be low and what children watch is related 

more to their physical activity than the length of time they watch television 

(Armstrong and Welsman, 1997).  Some studies do not take into account 

additional passive activities such as playing video and c omputer games 

which, when added to time spent watching television, encroach considerably 

on the time available to participate in leisure-time physical activity (Pate et al., 

1994).  Studies suggest that although the nature of sedentary activity has 

changed over recent decades the amount of time young people spend in 

passive leisure time physical activity is much the same now as in previous 

years (Biddle et al., 2004). 
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It has been suggested that there is an effective system of social constraint 

that discourages children from being physically active (Johns and Ha, 1999).  

Hillman (1993)5 found that children’s freedom to participate in outdoor 

activities, referred to as children’s independent mobility, declined over a 

period of twenty years.  T he research, which was conducted in the United 

States, indicated that boys enjoy greater freedom than girls and that four 

times as many children were chauffeured to school in 1990 than in 1971.  In 

the UK there also has been a decline in active transport in recent years 

(Biddle et al., 2004).  The fact that increasing numbers of children are being 

transported to school is most likely due to the belief of many parents that their 

neighbourhoods are unsafe (Princeton Survey Research Associates, 1994)6.  

The findings of this research are also supported by the work of Fox (2003) 

who suggests that much of this parental fear stems from media coverage of 

missing persons, and childhood abuse stories as well as the education pupils 

receive at school.  H owever, Sleap and Warburton (1996) found that a 

considerable amount of brisk walking, including walking to and from school, 

was still undertaken by some young children.  Recent studies have found that 

European children who walk or cycle to school are more active than those 

who travel to school by motorised transport (Cooper, Andersen, Wedderkopp, 

Page and F roburg, 2005; Cooper. Page, Foster and Q ahwaji, 2003).  

Obviously, the promotion of active transport as a means of increasing activity 

levels should be encouraged as previous work has indicated that children 

engage in limited amounts of physical activity during their leisure time (Sleap 
                                                 
5 Hillman, M. (1993) One false move … an overview of the findings and issues they raise.  In 
M. Hillman (Ed.) Children, Transport and the Quality of Life.  London: Policy Studies Institute, 
p. 7-14.  Cited in Armstrong and Welsman (1997) 
6 Princeton Survey Research Associates (1994) Prevention magazine’s children’s health 
index.  Prevention, 46(9): 65-80.  Cited in Andersen et al. (1998) 
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and Warburton, 1996).  Furthermore, if more children were walking to school 

as opposed to being driven then logically the danger posed by road traffic 

would be lessened. 

 

Although it has been suggested that modern society inhibits the lifestyles of its 

children (Sleap and Warburton, 1996), research findings to date are equivocal 

with no s ingle aspect solely responsible for shaping young people’s activity 

habits.  If adult health-related activity patterns are determined in childhood, 

then the falling energy expenditure levels of children give “grounds for 

considerable concern, both intrinsically and for their adult future” (Sharp, 

1995: 54).  Sharp (1995) sees that the only way to address this issue is to 

look at the architecture of our towns and cities, government transport and 

policing policies to make the streets a safer place, and to provide adequate 

facilities and trained physical education teachers in both primary and 

secondary schools.  Clearly, no one factor can shape participation in physical 

activity and involvement in sport (Brustad, 1996)7.  Indeed, in recognition of 

the complex nature of young people’s physical activity levels, a r ecent 

intervention study considered a range of approaches to increasing activity 

including: daily physical education classes, short activity breaks during 

academic lessons, activities during school breaks and before and after school, 

physical activity homework, active transport to and from school, and initiatives 

to encourage families of the school children to become more active (Zahner, 

Puder, Roth, Schmid, Guldimann, Phüse, Knöpfli, Braun-Fahrländer, Marti 

and Kriemler, 2006). 
                                                 
7 Brustad, R.J. (1996) Attraction to physical activity in urban school children: Parental 
socialisation and gender influences. Research Quarterly for Exercise and Sport, 67, 316-323.  
Cited in Carr et al. (1999) 
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The majority of studies conducted over recent years have postulated a decline 

in young people’s physical activity, however, research carried out among 

Canadian youth suggests that self-reported leisure time physical activity 

(expressed as average daily energy expenditure) has increased (Eisenmann, 

Katzmarzyk and T remblay, 2004).  A lthough the findings of Eisenmann and 

colleagues provide some evidence to suggest that activity levels are in fact 

increasing, the authors have attributed this apparent increase in leisure time 

energy expenditure to a v ariety of issues.  First, people’s perceptions of 

physical activity could have changed with time - for example walking and 

gardening may not have been considered as physical activities previously and 

therefore respondents did not report such activities.  S econd, decreases in 

non-leisure time activity (e.g. active transport) have been offset by increases 

in leisure time activity.  Third, methodological issues associated with physical 

activity recall in youth and, specifically in this study, the use of different self-

report questionnaires by different cohorts of participants. 

 

1.5.2 Changes in physical activity with age 

It has previously been reported that physical activity shows a steep downward 

trend during adolescence (Biddle, Gorely and Stensel, 2004; Pate, Long and 

Heath, 1994).  H arris (1998) is also in agreement with this and states 

unequivocally that physical activity declines with age.  H owever, findings to 

date fail to agree the point at which a dec line in physical activity is most 

marked.  I n addition, studies use different data collection methods and 
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express physical activity in different ways which makes it difficult to compare 

the results of research. 

 

The findings of the Northern Ireland Health and Fitness Survey conducted in 

1990 (Mahoney, 1995) indicated that after the age of fourteen years students 

demonstrate a marked decline in physical activity which was predicted to track 

into adulthood.  The Amsterdam Growth Study (Mechelen and Kemper, 1995) 

also made similar findings.  This study tracked physical activity levels over a 

period of 15 years and observed that between the ages of 13 and 16 years 

the time spent in activity decreased.  H owever, the study observed that 

participants’ activity increased in their early 20s before decreasing again in 

their late 20s.  More recently, 12-14 year old Canadians have been found to 

expend more energy than 15-19 year olds (Eisenmann, Katzmarzyk and 

Trmblay, 2004).  I ndeed, research indicates that a s ignificant fall in activity 

occurs much earlier in life than previously thought (Trost, Pate, Sallis, 

Freedson, Taylor, Dowda and S irard, 2002).  U sing objective measures of 

physical activity in the United States, MVPA during childhood was found to 

decline sharply between Grades 1-3 (comparable with Key Stage 1 in the 

United Kingdom) and Grades 4-6 (comparable with Key Stage 2) (Trost et al., 

2002).  H owever, further research conducted in North America and us ing 

objective physical activity measurement techniques failed to identify any 

significant decline in activity between the ages of six to twelve years (Vincent 

and Pangrazi, 2002). 
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The Queen’s University of Belfast (1990), which conducted a survey into the 

health and fitness of post primary students in Northern Ireland, revealed that 

only 46% of boys and 30% of girls older than 11 years participated in extra-

curricula physical activity.  However, it has been previously suggested that the 

majority of adolescent physical activity is obtained outside of school hours 

(Pate et al., 1994).  Hovell, Sallis, Kolody and McKenzie (1999) conducted 

research again using self-report techniques and found that both boys’ and 

girls’ overall daily energy expenditure expressed as MET scores (one MET is 

equivalent to resting energy expenditure) decreased significantly from the 

fourth grade (9-10 years) to the sixth grade (11-12 years) and observed no 

gender difference in the fall.   

 

Studies generally conclude that, on average, adolescents engage in 0.5-1.5 

hours of physical activity of at least moderate intensity per day (Pate et al., 

1994).  In most cases, 0.5-1.5 hours per day is sufficient to reach the ACSM’s 

(2000) physical activity recommendations for adults.  H owever, very highly 

active or inactive individuals who create considerable variability around the 

mean, could effect the data (Pate et al., 1994). 

 

Carroll and Shropshire (1999) identified an opposing trend to that previously 

identified by Pate et al. (1994).  Using an unnamed self-report physical activity 

questionnaire with a s ample of 710 children, Carroll and Shropshire (1999) 

found that children’s level of activity actually increased with age.  R esults 

indicated that both boys’ and girls’ activity levels increased between the last 

year of primary school (Year 6) and the first year of secondary school (Year 
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7).  T herefore, the drop in activity levels reported in some of the literature 

does not take place between school years 6 (10-11 year olds) and 7 (11-12 

year olds) although this may in part be du e to the changes in school (i.e. 

specialist PE provision and new physical activity opportunities such as a wider 

range of extra curricular school sport).   

 

It has been suggested that the age related decline in physical activity can be 

affected by the data collection method used and that, when measured by 

objective means, such as heart rate monitoring, the decline is two to three 

times steeper than when self report data are used (Sallis et al., 1998).  If this 

suggestion is to be accepted then an age related decline identified by means 

of subjective methods of physical activity assessment would therefore be 

expected to be greater than Hovell et al.’s (1999) study indicates.  

Interestingly, many studies attempting to measure children’s and young 

people’s physical activity levels across year groups have focused on the move 

from one phase or National Curriculum Key Stage in compulsory education to 

another.  T herefore, physical education and school sport can have an 

important part to play in the physical activity levels of their pupils.  

 

Pate et al. (1994) concluded that, when compared with adults, adolescents 

are quite physically active but unfortunately, many adolescents report little 

participation in structured activity and ag e trends indicate that considerable 

numbers of adolescents are at risk of becoming sedentary adults.  A lthough 

some longitudinal research has been conducted in the area (e.g. the 

Amsterdam Growth Study, the Muscatine Study), most existing studies 



 33 
 

tracking physical activity from childhood to adulthood have been based on the 

recall of childhood physical activity by adults (Brill, Burkhalter, Kohl, Blair and 

Goodyear, 1989; Dishman, 1994; Powell and D ysinger, 19878).  O bviously, 

this method of collecting physical activity data is questionable because the 

recall of behaviour over such a long period of time poses problems with the 

accuracy and reliability of information recalled. 

 

Physical activity should be expected to be “discontinuous in nature” as any 

number of factors can influence activity behaviour especially major life events 

such as changing schools, moving home, child rearing, illness, and biological 

and psychological development (in particular puberty) (Boreham and Riddoch, 

2001: 920).  I ndeed, recently published research findings confirmed that 

physical activity levels are discontinuous.  The study conducted in Northern 

Ireland revealed that the tracking of physical activity is poor between the ages 

of 15 and 22 years (Boreham, Robson, Gallagher, Cran, Savage and Murray, 

2004).  T herefore, it can be suggested that research findings to date paint 

rather an inconclusive picture regarding activity tracking. 

 

1.5.3 Physical activity and gender 

Although there is a considerable level of interstudy variability, it has been 

consistently observed that females are less active than males (Cale, 1993; 

Pate, Long and Heath, 1994; Sarkin, McKenzie and Sallis, 1997; Armstrong, 

1998; Shropshire and Carroll, 1998; Hovell et al., 1999; Duncan et al., 2007).  

These findings reflect those of research previously conducted amongst the 
                                                 
8 Powell, K.E. and Dysinger, W. (1987) Childhood participation in organised school sports and 
physical education as precursor of adult physical activity.  American Journal of Preventative 
Medicine, 3: 276-281.  Cited in Trudeau, Lautencelle, Tremblay, Rajic and Shephard (1999). 
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adult population with an additional finding that women need a higher level of 

motivation to pursue high activity levels (Killoran, Cavill and Walker, 1994). 

 

Shropshire and Carroll (1998) found that boys spend on average 1.5 hours 

per week more than girls participating in physical activity and are more likely 

to participate at higher intensities.  Armstrong and McManus (1994) observed 

from their study of 266, 11 t o 16 y ear olds using continuous heart rate 

monitoring that, when compared with girls, boys spent a s ignificantly higher 

percentage of their time with heart rates above 70 t o 80% of their maximal 

heart rate (2.6 vs. 1.4).  Raitakari et al. (1997) also found in their study that 

young females were generally less physically active than young males.  The 

research of Santos et al. (2003), conducted among Portuguese children, used 

accelerometry as a measure of physical activity and found boys to engage in 

more periods of continuous MVPA than girls particularly in the 11-13 age 

bracket.  Research studies conducted in England (Duncan et al., 2007) and 

New Zealand (Cox et al., 2006) using pedometers found that throughout the 

primary school age range boys completed significantly more steps than girls.   

 

Work conducted in North America using Caltrac accelerometers during school 

break-times found 10-11 year old boys to have higher activity levels than girls 

of the same age even though there were similar opportunities for both 

genders to be physically active (Sarkin et al., 1997).  Thus, Sarkin et al. 

(1997) propose that gender-based peer expectations and norms can influence 

a child’s activity choice.  Wold and Hendry (1998) are in agreement and 

suggest that boys and girls are socialised from an early age to take on 
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different roles, boys adopting the traditional male role characterised by work 

and girls assuming the female role of being family orientated and expressive. 

 

It has recently been suggested that adolescent girls’ participation in physical 

activity is influenced by the media’s portrayal of females (Biddle and Mutrie, 

2007).  Themes emerging from the study included the amount of media 

coverage of females in sport and the media’s representation of the ideal 

female being “thin and beautiful” (Biddle and Mutire, 2007: 49).  Young people 

learn that the role of the athlete is very different from the roles associated with 

being a f emale and that competition and achievement can be considered 

more masculine role values than feminine (Wold and Hendry, 1998).  Netball 

and hockey, stereotypical female sports, carry less prestige than soccer and 

rugby thus reinforcing the relative unimportance of physical activity to women 

and young girls (Armstrong and McManus, 1994).  Mahoney (1995) is of the 

opinion that young females should not be stereotyped into specific activity 

areas, moreover, PE programmes should be d eveloped to provide 

opportunities for girls to participate in activities which are not restricted to 

those classified as feminine and therefore challenge gender stereotypes. 

 

Research has also attempted to establish if choice of PE activity (Prusak, 

Treasure, Darst and Pangrazi, 2004) and the nature of the activity (individual 

or team sports) (Hodges Kulinna, Martin, Lai, Kliber and Reid, 2003) have any 

affect upon participation.  The findings of Prusak et al. (2004) suggested that 

choice in PE can indeed result in increased motivational levels to adopt a 

physically active lifestyle both through adolescence and into adulthood.  Heart 
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rate data collected amongst a sample of North American elementary and 

secondary pupils revealed that the physical activity levels of girls were highest 

when engaged in individual activities such as gymnastics, dance and weight 

training whereas boys were more active during team sports such as 

basketball and soccer (Kulina et al., 2003).  Thus, it can be suggested that 

giving pupils, especially girls, the choice to take part in certain activities during 

physical education lessons results in increased physical activity levels both in 

the short and long term. 

 

However, research has again produced conflicting findings with some studies 

finding no marked difference in activity levels between boys and girls.  Over a 

three-day period, 12.3% of boys and 13.3% of girls in the third and fourth 

grade in the United States reported no MVPA of 10 minutes or more (Simons-

Morton et al., 1990).  Similarly, over four days of heart rate monitoring, Sallo 

and Silla (1997) found no gender difference in physical activity levels of 4-8 

year old children in Estonia.  Sleap and Warburton (1996) found very little 

difference in activity levels between prepubescent boys and girls and a review 

of research conducted with secondary-aged children suggested that the drop-

off in participation occurs after the age of 11 years (Cale and Almond, 1992b).  

Indeed, research has found that male habitual physical activity levels decline 

more rapidly than those of their female peers (Gavarry, Giacomoni, Bernard, 

Seymat and Falgairette, 2003).  I n this study it was found that between 

childhood and adolescence, the activity levels of male subjects fell by 69% 

compared with 36% for females. 
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After reviewing previous research findings, Pate et al. (1994) state that activity 

levels decline with age during childhood and adolescence.  Research 

conducted by Armstrong and M cManus (1994) found that there was no 

significant relationship between age and physical activity for boys.  However, 

a negative correlation with age was found for girls.  Therefore, not only are 

boys more active than girls, but girls’ activity levels deteriorate more rapidly as 

they move through secondary school (through adolescence) (Armstrong, 

1998).  S allis (1993)9, reported that male activity levels decline at a rate of 

2.7% per year whereas female activity falls by about 7.4% per year.  

Conversely, more recent research has suggested that the trend is reversed 

and it is indeed boys’ physical activity which declines more rapidly during 

youth (van Mechelen et al., 2000).  However, the work of Santos et al. (2003) 

did not support either of these findings and indeed results failed to show any 

age related decline in the amount of time spent in MVPA. 

 

In research conducted by Ilmarinen and Rutenfranz (1980)10, it was found that 

there was a dramatic drop in the physical activity of adolescents after leaving 

a school system where PE had been compulsory.  T he Amsterdam Growth 

Study also obtained similar results (Kemper, Mechelen, Post, Snel, Twisk and 

Welten, 1995).  This longitudinal study conducted in the Netherlands with 

subjects initially aged 13 years discovered that over a 15 year period, activity 

levels fell dramatically.  I n males, activity levels over the total period fell by 

42% and most of this drop occurred during the first five years of the 
                                                 
9 Sallis, J.F. (1993) Epidemiology of physical activity and fitness in children and adolescents. 
Critical Reviews in Food Science Nutrition, 33: 403-408.  Cited in Cale (1996) 
10 Ilmarinen, J. and R utenfranz, J. (1980) Longitudinal studies of the changes in habitual 
activity of schoolchildren and working adolescents.  I n K. Berg and B.O. Eriksson (Eds.) 
Children and Exercise IX.  University Park Press: Baltimore.  Cited in Trudeau et al. (1999) 
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adolescent period (13-18 years of age).  The activity levels of females from 

the study also dropped but only by 17% over the same period.  However, it is 

important to consider that given the research findings previously discussed 

female physical activity levels during childhood and adolescence are at a 

lower level than those of their male counterparts. 

 

Cale (1996) conducted research amongst 11-14 year old adolescent girls in 

Britain using the Four by One-Day Recall Questionnaire where physical 

activity type, intensity and dur ation were reported.  A fter classifying 

respondents into categories according to activity scores, a staggering 78.6%, 

over three quarters, of girls were found to be either inactive or very inactive 

and only one fifth reported to be moderately active or active.  I n addition, 

almost half of the girls (45.6%) were found to have engaged in no vigorous 

activity over the four days reported.  Thus, research indicates that irrespective 

of age and method of data collection, boys engage significantly more in 

physical activity than girls. 

 

1.5.4 Physical activity, ethnicity and race 

According to Verma, Zec and Skinner (1994) many misconceptions exist 

concerning the size, growth and composition of ethnic minority groups living in 

the United Kingdom and they suggest that it is important to consider that half 

of the ethnic minority population were born in Britain and nearly three quarters 

are British citizens.  Furthermore, many young people see themselves 

belonging to two or three communities – or none at all (Verma et al., 1994).  

There are also minority groups who are overlooked such as those of 
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European origin, for example Poles, Italians and Cypriots, who fail to appear 

in census data and research relating to ethnic minorities (Verma et al., 1994).  

According to the census data of 1991, approximately three million people from 

ethnic minority groups lived in Great Britain.  H owever, recently published 

data from the 2001 census suggests that the minority ethnic population of 

England and Wales is growing.  I n excess of 4.5 million people from ethnic 

minority groups live in Britain and over half of these are Asian or Asian British 

and in excess of one million from Black or Black British ethnic groups 

(National Statistics Online, 2006).   

 

It has been stated that the terms race and ethnicity are socially constructed 

and that the distinction between the terms is a subjective matter (Blakemore 

and Boneham, 1994).  Nevertheless, the terms race and ethnicity can be very 

confusing when used interchangeably (Chapell, 2002; Coakley, 1998) 

primarily due t o the fact they have different but related meanings (Malina, 

Bouchard and Bar-Or, 2004; Blakemore and Boneham, 1994).  The distinction 

between race and ethnicity can be par ticularly confusing as different races 

can have “a unique ethnic culture” (Stroot, 2002: 140).  In an attempt to clarify 

the differences between the terms race and ethnicity, race can be defined as 

“a category of people regarded as socially distinct because they share 

genetically transmitted traits believed to be important in the group or society” 

(Coakley, 1998: 249).  However, Malina and colleagues (2004) recognise that 

humans are more genetically similar than dissimilar although populations do 

differ in genetic characteristics and differ visibly in a phe notypical feature.  

Such visual differences include skin pigmentation, hair texture, facial features 
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and stature (Figueroa, 1993).  I t is these physical markers which can 

categorise and socially define individuals in a given society to a certain race 

(Cashmore, 1994).  Coakley’s (1998: 250) definition of ethnicity refers to the 

“cultural heritage of a particular group”.  T herefore, ethnicity refers to 

commonalities, such as shared language, religion and t raditions, other than 

biological features (Chappell, 2002; Stroot, 2002). 

 

Although researchers within the social sciences have begun to use the term 

ethnicity (Chappell, 2002), there is a t endency to use the term race to 

describe a social group defined by somatic visibility (Cashmore, 1994).  

Furthermore, health researchers tend to adopt a positivist approach whereby 

people can be grouped according to indicators (such as skin colour, 

nationality or religion) which are unquestioned constructs (Pfeffer, 1998).  I t 

has previously been suggested that phenotypical markers are still popular as 

a method of organising people into social groups as they are more obvious 

than other potential commonalities (such as cultural differences) because they 

are part of everyday commonsense knowledge and i deology (Polley, 1998; 

Pfeffer,  1998).  Pfeffer (1998) highlights that investigators construct their own 

categories or adopt categories from official surveys (such as national 

censuses) for pragmatic reasons whereby there is essentially at least one set 

of characteristics shared by everyone in a certain category.   

 

According to Laker (2002: 2) a c ulture is “a system of shared values, 

meanings and s ymbols” which is socially derived.  As humans can differ in 

phenotypical appearance so can they differ in culturally determined habits, 
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attitudes, and behaviour patterns (Malina et al., 2004).  N evertheless it is 

important to consider that culture is a br oad term referring to a num ber of 

shared symbolic and cognitive systems, languages, beliefs, values, religions, 

way of life, and social institutions (Figueroa, 1993).  E thnicity is therefore a 

broader concept which includes culture as well as other components of ethnic 

identity such as a shared history or land of origin (Rowland, 1991)11.  

However, a postmodernist approach does not fix people into categories.  In an 

attempt to overcome essentialism, postmodernism recognises that increasing 

numbers of racially diverse people live in the same geographical location 

(globalisation) and “feel a s ense of belonging” to each other” (Pfeffer, 

1998:1384). 

 

Chappell (2002) acknowledges that many individuals, for example people with 

mixed parental heritage, cannot be neatly assigned to ethnic or racial 

categories.  Therefore, ethnic identity is changeable and a person’s own 

perception of themselves and t he degree to which an i ndividual adopts the 

beliefs and behaviours associated with a particular ethnic group can vary.  

Acculturation is “the process by which individuals integrate the customs, 

attitudes, and habits associated with their traditional cultures with those of the 

dominant culture” (Kawamura, 2002: 247).  The process of absorbing the host 

or mainstream culture is affected by the degree to which an individual 

associates with their traditional culture(s).  T hus, the acculturation of one 

South Asian British National male can be very different from another South 

                                                 
11 Rowland, D.T. (1991) Pioneers Again: Immigrants and A geing in Australia.  Australian 
Government Publishing Service, Canberra.  Cited in Blakemore and Boneham (1994) 
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Asian British National male due to a variety of reasons including their ethnic 

identity, use of language, number of generations in Britain and social group. 

 

Limited physical activity research has been conducted with different ethnic 

groups but more information is available with regards to adult groups of 

differing ethnicities than for young people.  N evertheless, the HEA (1998) 

identifies cultural factors as a det erminant of physical activity and ethnic 

background and upbringing as having an impact upon lifestyle and therefore 

physical activity. 

 

With reference to British national averages, death rates from coronary heart 

disease are higher among South Asians and death rates as a result of strokes 

are higher among African-Caribbeans (Rai and Finch, 1997).  It is widely 

accepted that physical activity can play a preventative role and help to control 

these diseases but most people from the aforementioned population groups 

do not participate in sufficient physical activity to benefit their health (Rai and 

Finch, 1997).  Two studies conducted in the United States within the adult 

population found similar results even though different methods of data 

collection were used in different states.  D ata collected by Folsom, Cook, 

Sprafka, Burke, Norstead and Jacobs (1991) using leisure-time physical 

activity questionnaires and the findings of Washburn, Kline, Lackland and 

Wheeler (1992) by means of telephone interviews revealed that black people 

have lower participation rates than whites.  In addition, a higher percentage of 

US white adults participated in leisure-time physical activity (49%) than did all 

other race groups (Folsom et al. 1991).   
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With reference to research conducted in the United Kingdom, an analysis of 

data from the General household survey (GHS), revealed that 65% of white 

people compared with 59% of people of Afro-Caribbean origin, 50% of Indian 

origin and 3 7% of those originating from Pakistan had participated in 

organised physical activity once in the last four weeks (Sports Council, 1994).  

However, this study was a l arge-scale normative study with relatively small 

sample sizes for black and ethnic minority communities and therefore findings 

should be treated with caution.  E xtensive research conducted by Verma, 

MacDonald, Darby and Carroll (1991) identified some marked ethnic and 

gender differences in leisure and s porting activities.  I t was found that a 

quarter of all Bangladeshi, West Indian and Pakistani males took part in no 

sport or recreational physical activity compared with a much lower overall 

male value of 15%.  Similarly, comparable non-participation figures were 

almost twice as high for females; almost 50% of Bangladeshi and Pakistani 

women compared with 29% overall. 

 

More recently, Fischbacher, Hunt and Alexander (2004) reviewed research 

carried out in the UK amongst adults of South Asian heritage and reported 

that of the twelve studies identified all found Indian, Pakistani and 

Bangladeshi ethnic groups to be l ess active than the general population.  

However, Fischbacher et al. (2004) raised concern regarding the measures 

used to determine physical activity; specifically issues regarding validity, 

translation and adaptation.   
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Findings from research published by the Sports Council offer some 

explanation for these differences.  This research indicated that in the UK there 

is a tendency for members of the Asian community to relegate the importance 

of structured physical activity below work, education, religious duties and 

family life (Sports Council, 1994).  This notion is supported by Rai and Finch 

(1997) who reported that members of black and South Asian communities 

have been found to place exercise as a low priority when using whatever 

spare time they had left after the demands of work, household management, 

childcare and religious activities (Rai and Finch, 1997).  However, 

contrastingly, Rai and Finch (1997) acknowledge that there are no cultural or 

religious reasons prohibiting members of South Asian or black communities 

from participating in physical activity although they did identify some common 

structural barriers to participation in activity.  Respondents to interviews 

identified cost, location, opening hours, dress code, mixed-sex facilities and 

the cultural environment as barriers to participation (Rai and Finch, 1997).  

Nevertheless, the needs of people from England’s black and ethnic minority 

communities have to be c onsidered when promoting a p hysically active 

lifestyle due to the fact that important elements, such as culture or religious 

denomination, can present additional barriers to physical activity participation 

(Killoran, Cavill and Walker, 1994). 

 

There is the need for modesty among Asian females resulting in many only 

participating in sport in an all-women environment (Asian women and sport, 

1988 cited in Sports Council, 1994).  This is particularly a concern for older 

Asian women and many Asian Muslim women as they are unable to use 
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sporting facilities because they feel they ought to change into clothing which is 

inappropriate for them (Rai and Finch, 1997).  This need for modesty can also 

relate to the findings of The General Household Survey (GHS) (1992) which 

indicated that participation rates in indoor fitness activities were greater 

among women than men.  However, the findings of studies reviewed by the 

Sports Council (1994) would suggest that black and et hnic minority women 

formed a s mall group of these women.  I n addition, members of ethnic 

minority groups are also aware of stereotypes which effect participation in 

physical activity.  South Asian respondents believed they were perceived to 

lack physical strength to engage in competitive sports and that Asian women 

were housebound whilst black people felt they were pushed into particular 

sports and that the population in general perceived them to be fit people (Rai 

and Finch, 1997).   

 

In criticism of a s tudy carried out by Carrington et al. (1987) and conducted 

among ethnic groups in the UK, Raval (1989) revealed that the writers failed 

to gain an understanding of the leisure experiences of women of South Asian 

descent due in part to them being white male academics.  Unfortunately, 

much of the research conducted in this area has been carried out by white 

males thus failing to challenge assumptions and racial chauvinism.  

Furthermore, researchers fail to acknowledge that South Asian women are 

subjected to the patriarchy of their own culture, as well of that of the 

predominantly white society, which is reflected in their leisure behaviour 

(Raval, 1989). 
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With reference to research conducted amongst young people of different 

ethnicities the evidence base is less extensive.  Research conducted in the 

United States has revealed both ethnic and gender differences in young 

people’s physical activity engagement (Sallis et al., 1998).  Sallis et al. (1998) 

found that Anglo American children expended significantly more energy than 

Mexican American children.  The findings of a more recent studies conducted 

in the U.S. found that the prevalence of physical activity is lower among young 

people from ethnic minority groups (McGuire, Neumark-Sztainer and Story, 

2002; Eisenmann, Bartee and Wang, 2002).  I t has been found that rates of 

inactivity are particularly high among not only adolescent girls but also non-

Hispanic blacks and Mexican American children (Andersen et al., 1998).  

Andersen and associates (1998) also identified a r elationship between 

sedentary activity (i.e. hours spent watching television) and both BMI and 

skinfold thickness.  One quarter of all U.S. children watch television for four 

hours or more per day, however, 43% of non-Hispanic black children watch 

more than four hours worth of television (Andersen et al., 1998).  Therefore, 

ethnic minorities who in general accumulate more hours of watching television 

are fatter than those groups who watch less TV and are at greater risk from 

lifestyle related diseases which are linked with overfatness and obesity (HEA, 

1998).  L ongitudinal research conducted in the U.S. found that African-

American girls aged 11-14 years had lower VO2max values than Caucasians 

(Pivarnik, Taylor and Cummings, 1998).  Because Pivarnik et al. (1998) only 

assessed aerobic fitness and did not research the anatomical, physiological 

and behavioural reasons behind the lower aerobic fitness of African-

Americans, they suggest that further research should be conducted in this 
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area.  More recent research, again conducted in the US found that moderate 

to vigorous activity was lowest for non-Hispanic black girls and Hispanic girls 

and overweight status was highest among these groups as well as Hispanic 

boys (Gordon-Larsen, Adair and Popkin, 2002).  Thus, it is suggested that 

differences in physical activity patterns amongst North American children from 

ethnic minority groups can have an impact upon their health related fitness.  

Research conducted in South Africa has also found racial differences in 

physical activity patterns (McVeigh, Norris and de Wet, 2004) which support 

the findings of studies conducted in North America.  M cVeigh et al. (2004) 

found white children to be more active, more likely to participate in PE and 

watch less TV than black children.   

 

Limited research has been conducted amongst a British population and there 

tends to be a focus upon physical education and school sport.  Carroll and 

Hollinshead (1993) state that little research has been conducted dealing with 

the issues of teaching ethnic minority groups in physical education (PE).  In 

their study, Carroll and Hollinshead conducted interviews with South Asian 

Muslim children and their PE teachers to examine issues and conflicts.  It was 

found that the children had to play two roles: one as a Muslim child and the 

other trying to fit-in in a Westernised community.  Children were torn between 

school policy and religious practices and the following areas of conflict were 

highlighted: PE kit, showers, Ramadan, and extra-curricular activities.  

However, according to Scraton (1992) the problem is not the cultural diversity 

of pupils in British schools it is the ethnocentrism of schooling and individual 

and institutional racism.  Scraton (1992) continues to recommend that future 
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work be c onducted to establish the relationship between race, class and 

gender within physical education and specifically research which considers 

the experiences of black young women in the teaching of girl’s physical 

education.  

 

The findings of research related to activity behaviours in children, imply that 

ethnic differences (McKenzie, Sallis, Nader, Broyles and N elson, 1992) as 

well as parental modelling (Sallis, Patterson, McKenzie and N ader, 1988) 

influence a child’s activity levels.  Therefore, it is suggested that low parental 

physical activity behaviour amongst adults from the ethnic minorities is 

reflected in the child’s activity patterns. 

 

In elite level sport there exists a di fferent pattern of involvement than at the 

recreational level.  Afro-Caribbean male representation is greater than Asian 

male involvement and Afro-Caribbean and Asian female involvement.  F or 

example a considerable proportion of all professional football players are Afro-

Caribbean and bl ack males are well represented in various other sports 

(Collins, 2003), for example track and field athletics, boxing, cricket and 

basketball.  Indeed, in the U.S. it has previously been reported that blacks are 

overrepresented in the professional sports of basketball, American football 

and baseball (Coakley, 1998).  However, it is often overlooked that even in the 

past decade black groups have been underrepresented or non-existent in 

many professional sports at most levels of competitions in both the UK and 

US (Collins, 2003; Coakley, 1998).  Similarly, some Asian sportspeople have 

achieved international success in hockey, cricket and squash (Chappell, 
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2002) but there is a distinct lack of top level Asian sportswomen in British 

sport (Sports Council, 1994).  Because there is the tendency to consider those 

sports with many black participants, people forget that there is a v irtual 

absence of black, as well as South and East Asian athletes in other sports 

with a white majority dominating several sports (e.g. motor racing, skiing, 

badminton, bowling, canoeing/kayaking, cycling, swimming, diving, equestrian 

events, tennis, volleyball, yachting, Coakley, 1998; Melnick, 2001).   

 

Carrington (1982) highlighted the overrepresentation of black pupils in school 

sports teams as being the outcome of teachers who view this ethnic group as 

having skills of the body rather than skills of the mind.  I t is argued that the 

abundance of black males in top-flight sport can be linked to genetically 

attributed physiological advantage.  However, it has been suggested that the 

education system can influence the success of black people in sport.  

Teachers believe it is of benefit for young black people to be successful in 

sport and this may indeed be the case, but at the expense of other aspects of 

the pupil’s academic profile (Hayes and S ugden, 1999).  Y et, Cashmore 

(1982) is more positive and believes that physical education provides 

opportunities for all students to try a variety of activities as sources of self-

realisation and is of the opinion that the reasons why black children get 

involved in sport are multiple.  Hayes and Sugden (1999) refer to an Office for 

Standards in Education (OFSTED) report from 1996 which concluded that 

African Caribbean young people, especially boys, have failed to demonstrate 

increased rates of achievement and in certain areas of the curriculum 

performance has worsened.  H ayes and S ugden (1999) question whether 
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stereotyping in sports and physical education has made a contribution to this 

worsening situation.  I n response to this question, Physical Education 

teachers who taught in mixed race schools were interviewed and a number of 

findings were made: 49% of respondents agreed that black pupils were 

disproportionately successful at sport, 82% felt that black pupils were in some 

way advantaged in sport and 74% of the respondents attribute this success to 

physiological advantages such as speed, strength, power and agility (Hayes 

and Sugden, 1999). 

 

Chappell (2002) states that it has previously been s uggested that Asian 

parents living in Britain do not actively encourage their children to become 

involved in sport as success in academic subjects is perceived to be v ery 

important.  With particular reference to Asian females living in the UK, there 

has been additional cultural pressure about revealing their bodies (Collins, 

2003).  In addition a distinct lack of Asian role models in sport can reinforce a 

parent’s view that sport is not serious and hinder young Asians from pursuing 

sport (Chappell, 2002). 

 

Coakley (1998) suggests that the abundance of Black sportsmen harks back 

to the US colonies when black physicality and physical skills were seen as 

signs of intellectual inferiority and arrested development by white Europeans 

and Americans.  T his concept implied that mental traits were superior to 

physical traits and thus white populations were superior.  In 1992, the Sports 

Council adopted a p olicy of racial equality in sport acknowledging that 

inequality in terms of disadvantage and discrimination exists.  The Sports 
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Council (1994) recognises that sport does not treat black and ethnic minority 

people equitably and that there is a need for positive action to increase black 

and ethnic minority involvement in sport, and it can be argued physical 

activity, at all levels. 

 

1.5.4.1 Ethnicity and socio-economic status and physical activity 

The engagement in the vast majority of physical activities and sport results in 

financial costs including clothing, equipment, fees and travel (Collins, 2004).  

Therefore, a di sparity between rich and poor exists.  C onsequently, those 

stratified into lower socio-economic status groups will have restricted leisure 

spending opportunities and, therefore, will not engage in as much leisure time 

activity as those with more disposable income.  Collins (2004: 729) continues 

to highlight that what poverty does is “exacerbate other forms of exclusion” 

including exclusion amongst the ethnic minorities. 

 

Black and et hnic minorities are disadvantaged in education, employment, 

housing and the legal system (Sports Council, 1994) and South Asian and 

African Caribbean people living in Britain are more likely to be unemployed 

and to have jobs of lower pay and status than their white counterparts (Brown, 

1984)12.  I ndeed, 2001 Census data indicated people from minority ethnic 

groups were more likely than white people to live in low-income households 

(National Statistics Online, 2006).  Furthermore, certain ethnic minority groups 

were much more likely than other groups to be l iving in low-income 

households; for example, almost 60% of Pakistanis and Bangladeshis.  The 

                                                 
12 Brown, C. (1984) Black and White Britain: The Third PSI Survey. London: Heinemann 
Educational Books.  Cited in Figueroa (1993) 
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Sports Council (1994) concluded that socio-economic status is a major 

influence on sport participation due to the fact that the majority of black and 

ethnic minorities are stratified in lower socio-economic groups. 

 

A study where predominantly Caucasian children from families considered to 

be financially able were questioned by self report about their physical activity 

choices, intensity levels and time spent in activity found both boys’ and girls’ 

physical activity levels to be worrying (Hovell, Sallis, Kolody and McKenzie, 

1999).  However, Hovell et al. (1999) suggest that, based upon their findings, 

there is the likelihood that children from less financially advantaged 

backgrounds are at a higher risk of declining physical activity. 

 

Andersen et al. (1998) provide a possible explanation for lower levels of 

leisure time physical activity amongst black and minority groups.  They found 

that in the US non-Hispanic black and Mexican children reported a hi gher 

prevalence of television watching and lower bouts of vigorous activity than 

other ethnic groups.  Andersen and coworkers (1998) explain this in terms of 

minority populations being more likely than Caucasians to report their 

neighbourhoods as being unsafe and therefore less conducive to childhood 

street play.  Ultimately, physical activity levels are limited by the environment 

in which many black and ethnic minorities live, i.e. inner city neighbourhoods 

with deficient sports facilities and space for free-play (Sports Council, 1994).  

Amongst Belgian adults, it has previously been found that socio-economic 

status was related to a more ‘activity friendly’ environment (De Bourdeaudhuij, 

Sallis and Saelens, 2003).  Moreover, the Belgian study found that perceived 
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safety from crime was also associated with physical activity levels, with those 

in higher socio-economic groups engaging in more activity.  Therefore, there 

are limited opportunities to engage in physical activity among those in ethnic 

minority groups which inhibits future physical activity or sports participation.   

 

Research by Shropshire and Carroll (1997) identified no association between 

children’s activity levels and socio-economic status as the children move from 

Year 6 i nto the first year of secondary school, Year 7.  H owever, it was 

hypothesised by the authors that as children reach adolescence, and they are 

unable to meet the criteria for child concessions, youngsters from lower socio-

economic groups will be unable to participate in as much leisure-time physical 

activity (Shropshire and C arroll, 1997).  H owever, this research was 

conducted with an emphasis on socio-economic groups and not ethnicity. 

 

1.5.5 Physical activity and health related fitness 

The benefits of physical activity to health and well-being have already been 

discussed in the literature review, that said, further discussion of the 

associations between physical activity and the components of health-related 

physical fitness is provided.  The component most strongly linked with health 

is cardiovascular endurance, or aerobic fitness, which can be def ined as the 

ability to sustain whole body activity at moderate intensity for an extended 

period of time (Riddoch and Boreham, 2000).  Aerobic fitness is strongly and 

negatively associated with adult mortality and studies have demonstrated that 

people who are physically active have a lower risk of coronary heart disease 

(CHD) than those who are not (Riddoch, Mahoney, Murphy, Boreham and 
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Cran, 1991).  In research conducted by Raitakari et al. (1997) many beneficial 

relationships between physical activity and CHD risk factors such as obesity 

were found.  However, there is no evidence to suggest that children’s aerobic 

fitness is any lower than in previous generations or showing signs of 

deterioration over time (Armstrong, McManus, Welsman and K irby, 1996).  

Indeed, it has previously been suggested that aerobic fitness has not changed 

markedly for six decades (Armstrong and Welsman, 1997).  The majority of 

the 10-11 year old children who participated in the Armstrong et al. (1996) 

study failed to achieve the recommended frequency, duration and intensity of 

physical activity stipulated by Sallis and Patrick (1994) yet all the children, with 

the exception of two boys, demonstrated a level of aerobic fitness above the 

health thresholds for boys and g irls.  S imilarly, Armstrong, McManus and 

Welsman (1994) found that there is very little evidence to suggest that British 

children are unfit and claim that only 3% of the children tested in their 

laboratories scored below the health risk level.  H owever, a po sitive link 

between children’s activity (reported by classteachers) and aerobic fitness has 

been found with higher levels of aerobic endurance among more active 

children (Sallo and Viru, 1996).  More recently, it has been reported that only 

weak to moderate positive relationships exist between physical activity and 

measures of aerobic fitness (Strong et al., 2005). 

 

The above findings only go to suggest that cardiovascular fitness, as other 

components of physical fitness, are largely genetically determined but can be 

improved as a result of regular aerobic activity (Riddoch and Boreham, 2000: 

924) and, as a result, it has been advocated that there should be an increased 



 55 
 

focus on children’s fitness as evidence suggesting that fitness is related to 

health “without being mediated by physical activity”.  H owever, Armstrong, 

McManus and Welsman (1994) suggested that children’s current pattern of 

physical activity indicates that they seldom experience the levels of physical 

activity necessary to make a major contribution to peak VO2 and Armstrong et 

al. (1994) claim that intermittent activities of short duration do not result in an 

increase in maximal oxygen uptake. 

 

Currently, one of the most popular areas of health research is overweight and 

obesity due to the “growing concern about the prevalence of obesity in Great 

Britain” (Jebb, Rennie and Cole, 2003: 461) as obesity and physical inactivity 

are two of the most prevalent chronic disease risk factors (Bouchard, 2000; 

HEA, 1998).  More critically, there is an increasing prevalence of overweight 

and obesity among children (aged 5-10 years) and that the rate of increase 

has “accelerated over the last decade” (Stamatakis, Primatesta, Chinn, Rona 

and Falascheti, 2005: 1002).  I t has been previously reported that obesity is 

more common in older children and adolescents than younger children, 

therefore, there are concerns about the health of future generations 

particularly due t o the long term effect of obesity on c ardiovascular health 

(Reilly and Wilson, 2006).  Using the results of a 20 metre shuttle run test, 

Raudsepp and Jurimae (1998) found that the leanest group of preadolescent 

boys and girls performed significantly better in the test and participated in 

more MVPA than the fattest group of children.  The study also identified that 

the fattest children participated in insufficient amounts of MVPA such as 

sports, games and leisure time activity.  T he findings of this study would 
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suggest that if children were to increase their activity levels, body fatness 

would decrease and aerobic fitness would increase and therefore, lead to 

positive changes in fitness and health.  

 

Muscular strength and endurance are also important components of physical 

fitness (Strong et al., 2005) as sufficient muscular strength and endurance are 

required “to perform a wide range of daily tasks without undue fatigue” 

(Armstrong and Welsman, 1997: 137).  FitzGerald, Barlow, Kampert, Morrow, 

Jackson and Blair (2004) acknowledged that the mortality risk of muscular 

strength and endurance had not been thoroughly examined and conducted a 

study to establish whether a dos e-response relationship exists.  F itzGerald 

and associates found that, among adults, mortality rates were lower for 

individuals with moderate/high muscular fitness compared to individuals with 

low muscular fitness.  Indeed, the HEA (1998) acknowledged the significance 

of components other than cardiovascular endurance and body fat by including 

participation in activities that enhance muscular strength and flexibility and 

bone health as one of the recommendations for young people’s physical 

activity.  I t has previously been advocated that young people should be 

encouraged to take part in a range of activities to enhance health (Strong et 

al., 2005) as early specialisation in any one aspect of health-related fitness “is 

unlikely to promote lifetime commitment to a balanced programme of physical 

activities” (Armstrong and Welsman, 1997: 151).   

 

It is also important to consider whether fitness levels influence physical activity 

levels.  Previous research has established some association between physical 
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activity levels during PE lessons and cardiovascular fitness and b ody 

composition (Fairclough, 2003).  This research, conducted in the UK amongst 

secondary school aged girls using heart rate data, revealed that body fat 

significantly predicted variance in activity during PE lessons with a negative 

correlation found.  Therefore, girls with a greater subcutaneous fat were less 

active during the lesson.  H owever, no as sociation between cardiovascular 

fitness and physical activity was found. 

 

The merits and limitations associated with the measurement of the various 

components of health-related fitness will be discussed later. 

 

 

1.6 Young people’s attitudes towards physical activity and 

physical education 

It has previously been suggested that there are two main barriers preventing 

people from participating in physical activity: barriers of a practical nature and 

barriers relating to attitude and belief (Rai and Finch’s, 1997).  According to 

Hagger, Cale and Almond (1997) attitude is the one variable that has had an 

important impact on the study of physical activity behaviour.  G oudas and 

Biddle (1993) discussed research that had focussed on motives for 

participation in physical activity and found that fun and enjoyment emerged as 

major motives.  H owever, enjoyment of physical activity is a br oad concept 

with multiple determinants (Goudas and Biddle, 1993) although some links 

with attitude theories can be made. 
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1.6.1 What are attitudes? 

According to Eiser (1992) attitude is the most commonly used term in social 

psychology.  Attitude is “a relatively enduring organisation of beliefs, feelings 

and behavioural tendencies towards socially significant objects, groups, 

events or symbols. A general feeling of evaluation – positive or negative – 

about some person, object or issue” (Hogg and V aughan, 1998: 116).  

Furthermore, attitude has been defined more succinctly as a subjective 

evaluative experience which can be c ommunicated (Eiser, 1992).  N ot only 

are attitudes communicated, they can also predict future behaviour, therefore, 

our attitudes predispose us to act the way we do (Eiser, 1994).  Thus, 

definitions indicate that attitudes are relatively permanent and persist over 

time and formed of a cluster of feelings, likes and di slikes (Hogg and 

Vaughan, 1998).  Attitudes are learned from experience or from other people 

(Doganis and Theodorakis, 1995). 

 

Attitude-behaviour models of involvement in physical activity are made up of 

two components.  The attitudinal component is comprised of individual beliefs 

and values and the normative component is concerned with the extent to 

which one wishes to comply with the beliefs of significant others (Biddle, 

1994).  B eliefs can be either positive or negative (Silverman and 

Subramaniam, 1999).  Therefore, if an individual holds a positive belief about 

an object such as physical activity a more favourable attitude follows and this 

will have some influence on behaviour (Biddle and Mutrie, 2007). Thus, these 

components are predictors of intentions and behaviours in physical activity.  It 

is accepted that the tracking of behaviour and attitude occurs from childhood 
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to adulthood (Mahoney, 1995).  Therefore, if people are inactive as children 

they will most likely be i nactive as adults due to attitudes held towards 

physical activity during their younger years.  H owever, it is important to 

acknowledge that attitudes are not permanent and can change or be changed 

(Eiser, 1994). 

 

Rosenberg and Hovland (1960)13 proposed that attitude should be considered 

as a complex of three classes of components (a three-component model) and 

not as a s ingle concept.  H ere the three components; affect (e.g. feelings, 

emotions), cognition (e.g. beliefs) and b ehaviour (e.g. overt actions), can 

sometimes cohere with each other and then sometimes not (Eiser, 1994).  

However, it is the opinion of Eiser (1994) that a more successful solution was 

proposed by Ajzen and F ishbein (1980)14.  T he theory of reasoned action 

(TRA) (represented in Figure 2) (Ajzen and Fishbein, 1980) suggests that 

attitudes should not be expected to predict behaviour and that it is intention 

which should be predicted.  The theory also proposes that intention is not only 

influenced by attitude, the extent to which an individual believes that the way 

in which he or  she acts will gain approval or disapproval from significant 

others such as family, friends and in the context of young people, their 

teachers also pays an important part.  This is termed your subjective norm.  

Therefore, your subjective norm pulls you in one di rection and your attitude 

pulls you in an opposing direction. 

 

                                                 
13 Rosenberg, C.I. and Hovland, M.J. (Eds) (1960) Attitude Organization and Change, Yale 
University Press.  Cited in Eiser, J.R. (1994) 
14 Ajzen, I. And Fishbein, M. (1980) Understanding Attitudes and Predicting Social Behaviour.  
Prentice Hall.  Cited in Eiser, J.R. (1994) 
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Figure 2. The theories of reasoned action (excluding perceived behavioural 

control) (Ajzen and Fishbein, 1980) and planned behaviour (including 

perceived behavioural control) (Ajzen, 1988) 

 

It is important to recognise that the TRA has previously been criticised as the 

theory does not consider behavioural barriers which prevent the behaviour 

being totally volitional (Biddle and Mutrie, 2007).  For example, an individual’s 

income, working hours and r esponsibilities to others can impact upon their 

behaviour and t herefore their participation in physical activity or exercise.  

Subsequently, the TRA was revised to include perceived behavioural control 

(Ajzen, 198815) which takes into account perceived obstacles to performing 

the behaviour.   

 

                                                 
15 Ajzen, I. (1988) Attitudes, personality and behaviour. Milton Keynes: Open University 
Press.  Cited in Biddle, S. J. H. and Mutrie, N. (2007). 
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1.6.2 Attitude towards physical education and its association with 

physical activity 

It has previously been acknowledged that young people’s activity occurs in a 

variety of settings including PE and school sport (Fox and Harris, 2003).  

However, PE and the school environment alone cannot meet the physical 

activity needs of all young people (Cale and Harris, 2005).  N evertheless, 

there is an assumption that the primary goal of physical education is to 

promote lifelong physical activity (Corbin, 2002).  A ccording to Sallis and 

McKenzie (1991)16, physical education has the potential to encourage 

physical activity outside school and previous attitude research has reported 

that attitudes towards participation in physical activities outside of school can 

be attributed to students’ attitudes towards PE (Carlson, 1995; Portman, 1995; 

Ennis, 1996).  Thus, an individual’s attitude towards PE can be inferred from 

either verbal or non-verbal responses and actions (Silverman and 

Subramaniam, 1999).  S leap and Warburton (1992) maintain that with 

reference to future participation in physical activity, positive attitudes to 

participation need to be fostered so that physical activity continues through 

adulthood.  M oreover, a g ood attitude toward physical education is an 

important component in promoting an active lifestyle in young people 

(Silverman and S ubramaniam, 1999).  The duration that a y oung person 

remains at the positive end of the attitude continuum increases the intensity of 

the affective evaluation (Fishbein and Ajzen, 197517).  The work of Pease and 

                                                 
16 Sallis, J. and McKenzie, T. (1991) Physical Education’s role in public health.  Research 
Quarterly for Exercise and Sport, 127: 933-941.  Cited in Shropshire, Carroll and Yim (1997) 
17 Fishbein, M. and Ajzen, I. (1975) Belief, attitude, intention and behaviour: An introduction to 
theory and research.  Reading, MA: Addison –Wesley.  Cited in Silverman and Subramaniam 
(1999) 
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Andersen (198618) and M cIntosh and Albinson (198219) found that young 

people’s attitudes are formed before 10 to 12 years of age and between 13 to 

14 years of age respectively.  I n addition, qualitative research conducted 

among British adolescents revealed that participation in community sport 

programmes was influenced by previous experiences in PE (Coakley and 

White, 1992).  Therefore, having a positive attitude towards PE is important 

for the formation of future attitudes towards physical activity and exercise.   

 

School physical education is an arena where sport and physical activity are 

presented to almost all children and adolescents (Carr, Weigand and Hussey, 

1999) and w here physical educators are well-placed to foster more active 

lifestyles (Armstrong and McManus, 1994).  With this is mind, Cale and Harris 

(2005) outline the many government (e.g. Specialist Sports Colleges, Healthy 

Schools Programme) and non-government (e.g. TOPS Programmes, Jump 

Rope for Heart) school based physical activity interventions.  The advantage 

of school based initiatives is that they become whole school concerns and are 

embedded in the school curriculum (Stone, McKenzie, Welk and Booth, 

1998).  T hus, long-term health messages and c hildren sharing enjoyable 

experiences within physical education programmes are important components 

of health related activity.  T herefore, the school is seen as a “vital place in 

which to establish and develop behavioural patterns appropriate for health 

and well-being, including physical activity” (Smith and Biddle, 1995: 99) and 

                                                 
18 Pease, D. G. and Andersen, D. F. (1986) Longitudinal analysis of children’s attitudes 
toward sport team involvement. Journal of Sport Behaviour, 9: 3-10.  C ited in Doganis and 
Theodorakis (1995) 
19 McIntosh, D. K. and Albinson, A. (1982) Physical education in Ontario secondary schools: a 
follow-up study. Canadian Association for Health Education and Recreation Journal, 48: 14-
17.  Cited in Doganis and Theodorakis (1995) 
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physical education has featured heavily in health promotion (Smith and 

Biddle, 1995). 

 

It has previously been s uggested that in physical education, pupils should 

always be c hallenged if they display negative attitudes towards the subject 

(Rose, 1997).  This acts as an attempt to somehow redress an instinctive love 

of physical activity that children are born with which is gradually eroded 

because of unpleasant experiences (Sleap and Warburton, 1996).  Thus, it is 

the task of physical education not to turn children off PE but to make it valued 

and enjoyed.  M acfadyen (2000) highlights that even though PE is a 

worthwhile and enjoyable experience for many pupils, physical education 

lessons can become an unpleasant ordeal for many others and therefore have 

implications for later attitudes toward physical activity.   

 

An experimental study found that an i ncreased and specialised PE 

programme during primary schooling did not encourage participants to adopt 

a more physically active lifestyle during adulthood than those who received 

standard PE teaching (Trudeau et al., 1999).  The experimental subjects who 

received a more positive and enthusiastic experience of physical education 

did not hold a more positive attitude towards physical activity as adults.  The 

findings of this study therefore indicate that a specialised PE programme has 

no effect upon attitudes towards physical activity.  Sleap of Warburton (1992) 

suggest that daily exercise sessions/physical education lessons are 

problematic due to the danger that children could perceive physical activity as 

an unpleasant duty and a  chore, thus developing negative attitudes and 
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reducing possible adult participation in physical activity and sport.  Therefore, 

some children already perceive physical activity as an unpleasant duty due to 

their experience of PE.   

 

Persistent negative feelings towards PE can result in a pupil feeling alienated.  

Work by Carlson (1995) discusses the three affective states associated with 

alienation (meaninglessness, powerlessness and isolation) and has provided 

their application to physical education.  For example, some students do not  

see a purpose for PE in their life (meaninglessness), others do not feel that 

they have control over what happens during PE lessons (powerlessness) and 

finally some students feel either socially or emotionally isolated from their 

peers in a PE class (isolation).  As a result of in depth interviews with both 

pupils and staff at two schools an al ienation-nonalienation model was 

developed to encompass the main components that contribute to alienation 

from PE (including intrinsic and ex trinsic factors) and t o show some of the 

interrelations between them (Carlson, 1995).  A s a result, it was advocated 

that a physical education approach which “includes all and alienates none” be 

developed (Carlson, 1995:475).  However, it must be acknowledged that this 

would not be easy achieved due to the diverse needs and interests of young 

Britons but also the financial and time constraints in the preparation of 

prospective PE teachers (Fox and Harris, 2003). 

 

Studies conducted among members of the adolescent population into 

attitudes and beliefs about various components of physical education have 

made a variety of findings.  Milosevic (1996) found eleven to sixteen year olds 



 65 
 

to hold certain beliefs about PE activities.  Participants deemed certain activity 

areas to be specifically for males or females whilst other activities were 

considered to be suitable for both genders.  D espite these gender 

stereotypical views on s porting activities, more than half the respondents 

participated in sporting activities extra-curricularly but both boys and g irls 

stated that boys have considerably more opportunities to take part in extra 

curricular sporting activities than girls.  Milosevic (1996) therefore identified a 

need for broader unisex activities in physical education throughout the eleven 

to sixteen age range to arrest the decline in attitudes towards the subject.  A 

study conducted by Macfayden (2000) found that the 14–15 year olds 

involved in a further study identified various physical education teachers (both 

past and present) as the most influential figures in the formation of their 

attitudes toward physical activity.  T hus, certain PE teachers and teaching 

styles would foster positive attitudes towards future physical activity 

participation whilst the actions of other teachers would discourage future 

participation. 

 

Quite often a student’s dislike of physical education stems from contextual 

factors and not from the physical activity itself (Williams and Bedward, 1999).  

Issues such as PE kit/uniform and showering policies have an effect upon 

attitude towards the subject.  S tudents find it unacceptable that they are 

expected to play outdoor games during the winter months wearing limited 

sports clothing.  Similarly, students at schools that enforce strict showering 

policies considered the notion that showers are needed for hygiene reasons 

as a w aste of time because you don’t get a pr oper shower (Williams and 
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Bedward, 1999).  H owever, research conducted in Canada found that 

curriculum content and PE teacher behaviour are considered the most 

important determinants of attitudes towards PE (Luke and Sinclair, 1991).  

Furthermore, students identified that the PE teacher is highly influential in 

determining negative attitudes towards the subject and therefore teachers 

should change their behaviour to foster more positive attitudes in their 

students (Luke and Sinclair, 1991). 

 

1.6.2.1 Attitude and gender 

Research indicates that boys hold a more positive attitude towards physical 

education and that their participation in both curricular and ex tra-curricular 

activity is looked upon as being compatible with prevailing notions of 

masculinity (Hopwood and C arrington, 1994).  S abo (1985)20 states that 

competitiveness has been considered a masculine personality trait and that 

males have been socialised for competition much more than females.  

Subsequently, Anderssen and Wold (1992) were not surprised to find more 

frequent leisure time physical activity amongst Norwegian boys than girls.  

Research conducted in Turkey using the Attitudes Towards Physical 

Education Scales (devised by Demirhan and A ltay, 1999) found that, 

irrespective of whether they participated in sport (i.e. either school athletic 

clubs or amateur sports clubs outside school), boys hold a significantly more 

favourable attitude towards PE than their female counterparts (Koca and 

Demirhan, 2004).  A nderson and Wold (1992) also discovered that boys 

received more support for being physically active but when girls do receive 

                                                 
20 Sabo, D. (1985) Sport, patriarchy and male identity: new questions about men and sport.  
Arena Review, 9(2): 1-30.  Cited in Hopwood and Carrington (1994) 
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support they can be more responsive than boys.  These findings were again 

explained in line with previously hypotheses; that sports participation for girls 

is not a societal expectation to the same degree as it is for boys (Hasbrook, 

1986)21. 

 

Research conducted by Hopwood and C arrington (1994) using an at titude 

towards physical activity questionnaire found that boys and girls responses do 

generally comply with the notions of masculinity and femininity.  T wice as 

many girls as boys said that they preferred not to compete against others; 

more boys than girls wanted to be r emembered as a s ports star at school 

whereas girls were more likely to prefer to be r emembered as a br illiant 

student or as most popular; boys were more likely than girls to indicate that 

they would use an ex tra hour in school to do s ports; and boys were more 

likely than girls to perceive themselves as having higher physical competence.  

As girls do not exert as much effort into physical education as boys due to a 

lower perceived competence, it has been suggested that efforts from home 

and other significant adults such as teachers or coaches can influence a 

child’s perceived competence (Williams and Gill, 1995).  Although it has been 

suggested that increasing the physical activity levels of girls has the potential 

to improve and enhance their sense of competence in PE (Armstrong and 

McManus, 1994), the work of Hopwood and Carrington (1994) would suggest 

that girls are not keen to increase their participation in structured physical 

activity.   

 
                                                 
21 Hasbrook, C.A. (1986) The sport participation-social class relationship: some recent youth 
sport participation data.  Sociology of Sport Journal, 3: 154-159.  Cited in Anderssen and 
Wold (1992) 
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Fifteen and sixteen year old girls are twice as likely as boys to excuse 

themselves from PE (Milosevic, 1996) and this dislike of physical activity looks 

as though it would continue after compulsory education.  Interviews conducted 

by Williams and Bedward (1999) found a s ignificant number of adolescent 

girls expressed a dislike of winter games whilst others considered team 

games to be the highlight of their PE timetable.  Similarly, in a q ualitative 

study, interviews conducted among young women attending secondary 

schools showed that there was a general dislike of the subject and that many 

girls would attempt different strategies to avoid taking part, including the use 

of the same sick note for several weeks (Mulvihill, Rivers and Aggleton, 2000).  

Furthermore, Milosevic (1996) found that only 14% of girls were highly likely to 

continue with activities after leaving school compared with 42% of boys.  

Shropshire et al. (1997) recognise that adolescent girls are the group which is 

most at risk of losing interest thus engaging in less physical activity.  T hey 

continue to make the recommendation that ways need to be found to arrest 

the fall in girls' enthusiasm for physical education from an early age. 

 

Physical education in itself can develop a feeling of alienation for many girls, 

as few girls conform to the physique they believe society values (Armstrong 

and McManus, 1994).  A s female pubertal development is accompanied by 

significant weight gain and fat deposits around the hips, thighs, buttocks and 

waist (Levine and Smolak, 2002) some adolescent girls are particularly 

sensitive to body-shape changes in terms of their perceived body image 

(Sharp, 1995).  L evine and S molak (2002: 75) suggest that as girls move 

through the stages of puberty in early adolescence there is an association 
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between ‘increased body mass, a m ore negative body image, and hi gher 

levels of drive for thinness and dieting’.  P hysical-self perception has been 

found to influence physical persistence, arousal and l evel of involvement in 

physical activity (Gilson, Cooke and Mahoney, 1999).  Therefore, it can be 

suggested that these factors influence young adolescent girls’ attitudes 

towards physical education and teachers and h ealth practitioners need t o 

develop PE programmes which consider the needs of adolescent girl’s. 

 

1.6.2.2 Attitude and ethnicity 

It was one of  the Sports Council’s (1994) objectives that black and other 

ethnic minorities should develop positive attitudes toward an active lifestyle.  

However, according to Rai and F inch (1997), attitudes and beliefs act as 

barriers and prevent black and South Asian people from participating in 

physical activity.  S ome explanations provided for low participation levels 

found as a result of the study conducted by Rai and Finch (1997) are listed 

below: 

• lack of motivation (no will power, no one to go with, not enjoyable, don’t 

feel like it, TV, cold weather); 

• at different life stages (lose touch with the crowd, priorities change, 

growing old); 

• lack of importance (fitness is not an i ssue, looking good is not 

important, past efforts have been ineffective). 
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In conclusion, it was found that exercise was of low priority to black and South 

Asian men and women and they chose to use their limited spare time in other 

ways (Rai and Finch, 1997). 

 

It is reasonable to assume that cultural differences affect attitudes towards 

physical education, sport and other leisure activities (Figueroa, 1993) but a 

negative childhood experience of physical education experienced by members 

of ethnic minorities can also alter the priority given to physical activity.  Both 

Muslim and non-Muslim adolescent female students interviewed by Williams 

and Bedward (1999) felt it was unfair that the school policy allowed Muslim 

girls to wear tracksuits when the remainder of the girls could only wear a t -

shirt and games skirt as it was perceived that it made Muslims stand out from 

other pupils.  The adolescent girls questioned in the study also found it to be 

wholly unacceptable to expect them to play outdoor winter games in adverse 

weather conditions.  S imilarly, Carroll and H ollinshead (1993) found that 

Muslim girls at a c omprehensive school in the North of England felt that 

physical education dress was unsuitable, as was the communal shower 

policy.  This unsuitability linked again with the need for modesty.  However, 

Siraj-Blatchford (1993) criticised the case study and suggested that it was no 

wonder the children were caught in a conflict between their community values 

and those of the school and t hat it is the responsibility of the school to 

promote equality and work together with parents and the community. 

 

Research conducted amongst the adult black and South Asian communities in 

England found that people from these minorities identified a combination of 
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barriers to participation and many Asian respondents mentioned that family 

obligations were more important than personal preferences (Rai and F inch, 

1997).  T he strength of family commitments with regard to members of the 

Asian community also extends to children who experience conflict between 

home life and extra-curricular sporting activities (Carroll and H ollinshead, 

1993). 

 

 

1.7 Justification for the present study 

Although studied with less frequency than amongst adult populations, the 

health related benefits of a physically active lifestyle in youth have been well 

documented in the literature and multiple beneficial health outcomes in young 

people for both current and future health have been i dentified (Bar-Or and 

Rowland, 2004; Fox, 2003; HEA, 1998; Sallis and Patrick, 1994).  However, it 

has been suggested that the relationship between physical activity and health 

in youth is less clear than for adult populations (Guerra et al., 2006, Twisk, 

2001, Riddoch and Boreham, 2000).   

 

Research indicates that irrespective of age and method of data collection, 

boys engage in significantly more physical activity than girls (Cox et al., 2006; 

Santos et al., 2003; Shropshire and Carroll, 1998; Armstrong and McManus, 

1994).  In the U.K. people from certain ethnic minority groups have also been 

found to be less active than the general population (Fischbacher et al., 2004).  

Although the evidence base is less extensive for young people, research has 

found that among youth, prevalence of physical activity is lower among those 
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from ethnic minority groups (McGuire et al., 2002; Andersen et al., 1998; 

Sallis et al., 1998).  Therefore, it has been advocated that further research be 

conducted into the physical activity habits of priority groups including ethnic 

minority groups, adolescents, and young females (HEA, 1998).  The decline in 

childhood physical activity with age is also of great significance.  When 

compared with adults, adolescents are quite physically active (Pate et al., 

1994) and research suggests that during late childhood and early 

adolescence physical activity is a m oderately stable variable (Janz et al., 

2002; Pate et al., 1999).  However, the older young people become the more 

their physical activity falls (Pate et al, 1999; Harris, 1998) and a s teep 

downward trend during adolescence has been identified (Biddle et al., 2004; 

Pate et al., 1994) although additional research suggests that a significant fall 

in activity levels can occur earlier in childhood (Trost et al., 2002; Vincent and 

Pangrazi, 2002).  Table 1 summarises the findings of previous physical 

activity research concerned with ethnicity, gender and school year.  However, 

research has been largely cross-sectional and longitudinal designs are limited.  

Therefore, studies tracking the physical activity levels of young people would 

help to further identify the trend in falling activity levels and da ta used for 

intervention targeting.  

 

It has previously been suggested that adult physical activity guidelines for the 

maintenance of health are inappropriate for young people as such 

recommendations would show children to be inactive (Pangrazi et al., 1997) 

due to the fact that young people’s physical activity is intermittent (HEA, 1998; 

Pangrazi et al.,  1997;  Sleap and Warburton,  1994).   Subsequently, physical  
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Table 1.   Summary of previously published physical activity research concerned with ethnicity, gender and school year.  
Study Participants Physical activity 

measure 
Ethnicity Gender School 

year/age 
Outcomes 

Andersen et al. 
(1998) 
 

U.S.; 
8-16 years 

Interview  X X X Vigorous activity among ethnic minority children is 
lower than in non-Hispanic white children.  Boys were 
more active and w atched more TV than girls.  G irls’ 
activity falls between 11-13 years and 14-16 years. 
 

Armstrong and 
McManus (1994) 

England; 
11-16 years 

Heart rate 
monitoring 

 X  Boys spent a higher percentage of their time with heart 
rates above 70 to 80% of their maximal heart rate. 
 

Cale (1996) England; 
10-12 years 

Self-report 
questionnaire 

 X  Boys expended more energy and spent more time in 
MVPA than girls 
 

Carroll and 
Shropshire (1999) 

England; 
10-12 years 

Self-report 
questionnaire 

  X Activity levels increased between the last year of 
primary school (10-11 years) and the first year of 
secondary school (11-12 years). 
 

Cox et al. (2006) New Zealand; 
5-11 years 

Pedometry  X  Boys completed more steps than girls (15,606 
steps/day for boys and 13,031 steps/day for girls). 
 

Duncan et al. 
(2007) 

England; 
8-11 years 

Pedometry  X  Boys completed more steps than girls (12,263 
steps/day for boys and 11,748 steps/day for girls). 
 

Eisenmann, Bartee 
and Wang (2002) 

U.S.; 
14-18 years 

Self-report  
questionnaire 

X X X White boys and girls engaged in more MVPA than 
African American and Hispanic boys and g irls.  Boys 
and girls from ethnic minority groups watched more TV.  
Boys engaged in more MVPA than girls.  MPA 
remained stable but time spent in VPA decreased with 
age. 
 

Continued next page 
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Eisenmann, 
Katzmarzyk and 
Tremblay (2004) 
 

Canada; 
12-19 years 

Self-report 
questionnaire 

 X X Boys expended more energy than girls.  12 -14 year 
olds expended more energy than 15-19 year olds. 

Gordon-Larsen, 
Adair and Popkin 
(2002) 

U.S.; 
12-22 years 

Self-report 
questionnaire 

X X  Non-Hispanic blacks were more inactive than other 
ethnic groups.  Boys engaged in more MVPA than girls 
(MVPA highest for Asian and non-Hispanic white boys 
and lowest for Hispanic and non-Hispanic black girls). 
 

Hovell et al. (1999) U.S.; 
8-11 years 

Recall 
questionnaire 

 X X Boys took part in more moderate intensity activity than 
girls but energy expenditure was similar.  Energy 
expenditure decreased from the fourth grade (9-10 
years) to the sixth grade (11-12 years). 
 

McGuire et al. 
(2002) 
 

U.S.; 
11-15 years 

Self-report 
questionnaire 

X X X Whites were more active and bl acks watched more 
television than all other ethnic groups.  Boys spent 
more time in activity than girls but also watched more 
TV.  No difference was found between older and 
younger participants. 
 

McVeigh et al. 
(2004)  

South Africa; 
9 years 

Retrospective 
interview 

X   White children were more active, more likely to 
participate in PE and watch less TV than black children. 
 

Mechelen and 
Kemper (1995) 

Netherlands; 
12-27 years 

Semi-structured 
interview 

  X Time spent in physical activity decreased between 13-
16 years (3% decrease for females and 20% decrease 
for males). 
 

Patrick et al. 
(2004) 

U.S.; 
11-15 years 

Accelerometry  X  Boys were more inactive than girls (girls watched more 
TV than boys; majority of boys and minority of girls met 
60 min/day physical activity recommendations).  
 

Continued next page 
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Santos et al. 
(2003) 

Portugal; 
8-15 years 

Accelerometry  X X Boys engage in more periods of continuous MVPA than 
girls particularly between 11-13 years.  Time spent in 
MVPA increased between 11-13 years and 14-16 
years. 
 

Sallis et al. (1998) U.S.; 
11-12 years 
 

Accelerometry 
and 
retrospective 
interviews 
 

X X  Whites expended more energy than Mexican 
Americans but there were no et hnic differences in 
accelerometer scores.  Boys were more active than 
girls on both measures. 

Shropshire and 
Carroll (1998) 

England ; 
10-11 years 

Self-report 
questionnaire 

 X  Boys on average 1.5 hours per week more active than 
girls and participate at higher intensities. 
 

Simons-Morton et 
al. (1990) 

U.S.; 
7-9 years 
 

Self-report 
techniques 

 X X Third grade reported more total LMVPA (MVPA >10min 
duration) than fourth grade.  Third grade boys reported 
more total LMVPA than girls while fourth grade boys 
reported fewer LMVPA than girls. 
 

Trost et al. (2002) U.S.; 
6-18 years 

Accelerometry  X X Boys engaged in more MVPA than girls MVPA declined 
with age (most sharply between school grades 1-3 and 
grades 4-6). 
 

Vincent and 
Pangrazi (2002) 
 

U.S.; 
6-12 years 

Pedometry  X X Boys completed more steps than girls (13,162 
steps/day for boys and 10,923 steps/day for girls).  No 
difference according to age. 
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activity recommendations for young people have been devised both 

internationally (Sallis and Patrick, 1994) and for the U.K. youth population 

(HEA, 1998).  In addition, it has previously been suggested that children are 

the fittest section of the population (Armstrong and M cManus, 1994).  

However, the prevalence of obesity in young people has increased over 

recent years to a degree that poses significant risk to health (Stamatakis et 

al., 2006; Davison and B irch, 2001; HEA, 1998; WHO, 1997).   T herefore, 

further research is required to monitor these trends with particular reference to 

advocated physical activity guidelines.  

 

Why certain individuals participate in greater amounts of physical activity is 

unclear but a link between attitude and behaviour has previously been 

established (Biddle and Mutrie, 2007).  The theories of reasoned action (TRA) 

and planned behaviour (TPB) have been used to predict behaviour.  Future 

participation in a physically active lifestyle stems from the fostering of a 

positive attitude towards physical education (Silverman and Subramaniam, 

1999; Carlson, 1995; Portman, 1995; Ennis, 1996) as it is an assumption that 

the primary goal of physical education is to promote lifelong physical activity 

(Corbin, 2002).  Therefore, further research into the attitudes of young people 

towards physical education can inform health workers and educationalists 

alike in setting target interventions and the writing of curricula.   

 

This study aims to contribute to the area of knowledge concerning young 

people’s physical activity levels with particular reference to ethnicity, gender 

and school year.  In addition to this, age related changes in physical activity 
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within these groups will be obs erved through a s hort-longitudinal research 

design.  Attitude towards the subject of physical education and its relationship 

with physical activity will be s tudied.  F inally, components of health related 

fitness will be m easured and any association between this and physical 

activity will be established. 

 

1.7.1 Hypotheses 

As a r esult of the review of relevant literature, the following research 

hypotheses will be examined: 

 

H1 There is a significant difference in young people’s physical activity 

according to ethnicity. 

H2 There is a significant difference in young people’s physical activity 

according to gender. 

H3 There is a significant difference in young people’s physical activity 

according to school year. 

H4 There is a significant difference in young people’s physical activity over 

time. 

H5 There is a s ignificant difference in young people’s attitudes towards 

physical education according to ethnicity. 

H6 There is a s ignificant difference in young people’s attitudes towards 

physical education according to gender. 

H7 There is a s ignificant difference in young people’s attitudes towards 

physical education according to school year. 
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H8 There is a significant difference in young people’s health related fitness 

according to ethnicity. 

H9 There is a significant difference in young people’s health related fitness 

according to gender. 

H10 There is a significant difference in young people’s health related fitness 

according to school year. 

H11 There is a significant difference in young people’s health related fitness 

over time. 

H12 There is a s ignificant relationship between young people’s physical 

activity and attitude towards physical education. 

H13 There is a s ignificant relationship between young people’s physical 

activity and health related fitness. 



 79 
 

 

 

 

 

 

 

2.0 REVIEW AND CRITIQUE OF AVAILABLE 

METHODOLOGIES 
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2.1 Measurement of physical activity 

In recent times there has been greater awareness of the importance of 

physical activity in health and therefore physical activity is a m ore pertinent 

variable than fitness to assess regarding health (Rowlands et al., 1997).  

Physical activity is most often described in terms of energy expenditure, watts 

(rate of work performed), counts (units of movement) or as a numerical score 

(Montoye, Kemper, Saris and Washburn, 1996).  H owever, physical activity 

can also be defined in terms of an intentional behaviour (Rowlands et al., 

1997; Montoye et al., 1996).  I t is therefore of benefit to assess other 

dimensions of physical activity; such as the circumstances and purpose of the 

activity, for example, whether activity is being participated in voluntarily or 

through necessity. 

 

According to Weston, Petrosa and Pate (1997), valid measures of physical 

activity are needed in the conduct of studies designed to develop effective 

programmes for physical activity promotion.  H owever, because there are 

errors in all measures of physical activity, it is impossible to determine their 

validity when intercorrelating various field measures (Montoye et al., 1996).  

Rowlands, Eston and Ingledew (1997) state that the measurement of physical 

activity in large scale research requires a method that is low in cost, agreeable 

to the study volunteer and ac curate.  I n addition, Armstrong and Welsman 

(1997) suggest that not only should the intensity, frequency and duration of 

activities be m onitored, they should ideally be monitored over a minimum 

period of three days.  Ultimately, techniques used must be socially acceptable 
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and should minimally influence the subjects’ normal activity patterns 

(Armstrong and Welsman, 1997).   

 

Given that national policies are based on prevalence estimates of meeting 

physical activity guidelines, it is essential that prevalence estimates are 

accurate (Sarkin, Nichols, Sallis and Calfas, 2000).  H owever, results show 

that the prevalence of meeting physical activity guidelines is dependent on the 

physical activity measure and the scoring protocol used (Sarkin et al., 2000). 

 

2.1.1 Measurement of young people’s physical activity 

Due to the fact that the precise quantification of physical activity is necessary 

in order to evaluate the relationship between physical activity and various 

types of disease and/or disease risk factors (Kowalski, Crocker and Kowalski, 

1997; Freedson, 1989) a c ontinual challenge is faced by researchers and 

practitioners with regard to assessing physical activity in children and 

adolescents. 

 

There exists a range of over 30 methods for estimating adults’ physical activity 

(Armstrong and Welsman, 1997) and many of these have been used to 

assess the habitual physical activity of young people.  However, it is important 

to consider the nature of childhood activity as children’s activity patterns are 

very different from those of adults (Louie, Eston, Rowlands, Tong, Ingledew 

and Fu, 1999).  C iting the work of others, Louie et al. (1999) suggest that 

children’s activity is not rhythmic and prolonged but is instead highly 

transitory.  T herefore, methods have been used amongst the paediatric 
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population without appropriate consideration being taken of factors that can 

limit their feasibility and validity. 

 

 

2.2 Measures of physical activity 

Assessment of physical activity can be m easured either subjectively or 

objectively using both laboratory and field settings.  However, all methods of 

physical activity assessment have advantages and limitations (Montoye et al., 

1996) and a wide range of different methods have been used to quantify 

physical activity levels in children and adolescents.  

 

It has been proposed that when assessing children’s physical activity habits 

objective monitoring is necessary due to children’s inability to recall activities 

and/or answer questions about the activity (Trost, 2001; Freedson, 1989).  

Furthermore, Sallis (1993) believes that valid, practical, and a ffordable 

objective measures of physical activity are necessary for improved 

epidemiological studies.  H owever, it is acknowledged that the use of 

objective devices (such as heart rate monitors, pedometers and 

accelerometers) with children in field-based settings poses additional 

methodological problems (Trost, 2001) and t herefore more subjective 

methods (e.g. self-report questionnaires, observation) are more appropriate, 

what is more, objective methods “do little to inform on how, where, and why” 

physical activity behaviours are undertaken (McKenna, Foster and P age, 

2004: 5). 
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It is largely accepted that the method of using doubly labelled water (DLW) is 

the gold standard for assessing energy expenditure (Montoye et al., 1996).  

However, this technique’s expense makes it impractical for use in 

epidemiological studies although the principle behind the method is relatively 

simple.  Subjects are required to consume a dose of isotope-enriched water 

and to provide urine samples after seven and fourteen days (two-point 

method) or daily (multipoint method).  The fluid contains a k nown 

concentration of isotopes of both hydrogen and oxygen which is higher than 

what which occurs naturally.  From the difference in the elimination of the two 

isotopes it is possible to calculate the quantity of carbon dioxide produced and 

therefore, using an estimation of the respiratory quotient (normally 0.85 in 

Western societies), to calculate oxygen uptake (Rowlands, 2001).  However, a 

difference of 0.01 between estimated and actual respiratory quotient would 

result in an er ror of approximately 1% in calculated energy expenditure 

(Montoye et al., 1996).  In addition, this method of assessing physical activity 

only obtains a measure of energy expenditure and does not provide 

information regarding activity patterns or exercise intensity (Rowlands, 2001).  

Although DLW is not widely used in the assessment of energy expedniture 

due to its high cost, it is the benchmark against which other methods of 

assessment are validated. 

 

2.2.1 Self-report and proxy report measures 

Self-report questionnaires are the most widely used method in epidemiological 

research (Sarkin et al., 2000; Armstrong and Welsman, 1997).  This is largely 

due to ease and low-cost implementation (Matthews, 1999; Armstrong and 
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Welsman, 1997; Kowalski et. al, 1997; Montoye et al., 1996; Cale, 1994).  

Self-report methods include retrospective questionnaires, interview-

administered recall, activity diaries and mail surveys.  Cale (1994), states that 

self-report measures can be classified into three groups: concurrent or end-of-

the-day diaries; retrospective reports on self-completed forms and 

retrospective interviewer-conducted forms. 

 

Self-administered questionnaires are believed to be l ess accurate than 

questionnaires administered by an interviewer (Montoye and Taylor, 198422).  

The ability to accurately recall and c lassify one’s physical activity is a 

subjective evaluation that can be enhanced by an interviewer (Freedson, 

1989).  It has been suggested that children lack the cognitive ability to recall 

the details of their physical activity patterns (Rowlands et al., 1997) and that 

when compared with adults children are believed to “notice less, omit more, 

forget faster, be more susceptible to suggestion and t o intermingle 

imagination and per ception in remembering” (Cale, 1994: 140).  R esearch 

indicates that children below the age of ten years are unable to provide gross 

estimates of physical activity (Sallis, 1993).  The work of McKenna, Foster and 

Page (2004) found that even within a 24 hour period there was a tendency for 

young people to overestimate when recalling duration and frequency of 

activity.  However, when questioned by the interviewer, the values reported by 

the participant were revised downward.   

 

                                                 
22 Montoye, H.J. and Taylor, H.L. (1984) Measurement of physical activity in population 
studies: a review. Human Biology, 56:195-216.  Cited in Armstrong and Welsman (1997:104) 
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It has been found that with age, children and adolescents become more 

consistent in their self-reports irrespective of the assessment method used 

(Kowalski et al., 1997).  When considering the characteristics of self-report 

questionnaires, Sarkin et al. (2000) suggested that a number of factors can 

affect estimates of physical activity.  T hese factors can be summarised as 

how physical activity is defined, how questions are worded, how response 

sets and scales are used, and, how raw data are summarised or scored.  

 

Many adult activity questionnaires, or indeed questionnaires specifically 

designed for respondents of a certain age, have been modified for use with 

young people.  F or example, the Physical Activity Questionnaire for 

Adolescents (PAQ-A) is an adol escent version of the Physical Activity 

Questionnaire for Children (PAQ-C) (Kowalski, Crocker and F aulkner, 

1997)23.  The PAQ-A was validated by Kowalski et al. (1997) using various 

methods of physical activity assessment (questionnaires, interview and 

Caltrac motion sensors) and found that the PAQ-A was moderately correlated 

with other physical activity measures. 

 

However, investigators have created questionnaires specifically designed for 

use with children (Ridley, Dollman and Olds, 2001; Trost, Ward, McGraw and 

Pate, 1999; Cale, 1994).  A fter a t horough analysis of various self-report 

methods of physical activity, Cale (1994) identified a number of improvements 

to aid in the design of a new and alternative measure designed specifically for 

                                                 
23 Kowalski, K.C., Crocker, P.R.E., Faulkner, R.A. (1997) Validation of the Physical Activity 
Questionnaire for Older Children. Pediatric Exercise Science, 9: 174-186.  Cited in Kowalski, 
Crocker and Kowalski (1997:343) 
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British children aged 11 years and upwards.  To aid the recall of information, 

the four by one-day recall questionnaire (Cale, 1994) records the previous 

day’s activity only and has two forms – a school day and a weekend form.  

Respondents record events sequentially in a report form which is segmented 

into parts of the day.  The questionnaire also provides respondents with the 

opportunity to consider habitual or indeed unusual events which occurred the 

previous day.  T hese design features enable children to provide more 

accurate information regarding intensity and duration of activity by putting 

activities into context and providing time-related cues (Cale, 1994).  

Furthermore, the questionnaire is designed to be i nterviewer administered 

which is said to facilitate recall by “gaining activity information which otherwise 

may be lost” (Cale, 1994: 447).  F inally, analysis of the questionnaire can 

elicit: average daily energy expenditure (kcal-1∙kg-1∙day); time spent in 

moderate intensity activity; time spent in hard and very hard intensity activity; 

and the number of bouts of ‘huff and puff’ activity the child engages in.  The 

four by one-day recall questionnaire represents the only known self-report 

measure of its kind which has been designed and evaluated in such a 

methodical way (Cale, 1994).  The questionnaire was found to have test-retest 

reliability (r=0.62, p<0.05) and concurrent validity when compared with heart 

rate monitoring and a n observational method (r=0.61, p<0.01 and r=0.79, 

p<0.01 for heart rate monitoring and observation respectively) (Cale, 1994).   

 

As previously mentioned, research has indicated that children’s self-report 

methods correlate with objective measures of physical activity (Kowalski et al., 

1997; Cale, 1994).  However, Sallis (1993) found that the gender difference in 
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physical activity levels is greater when objective measures are used thus 

implying that there is a tendency for less active respondents (i.e. girls) to over-

estimate physical activity levels.  Other sources of error need to be considered 

when using self-report measures of physical activity and are more pertinent 

when considering conducting research with young people.  For example, how 

activity varies from weekday to weekend, or from season to season and how 

many days of assessed activity are necessary to obtain a reliable estimate of 

habitual physical activity (Cale, 1994).  Therefore, great care should be taken 

by the researcher with regard to the selection of self-report method and a 

number of factors should be considered (Cale, 1994).  These include the age 

and developmental stage of the respondents, the type and detail of physical 

activity information required and t he time available for both researcher and 

respondent to give to data collection. 

 

Proxy reports can be completed by adults (such as parents or teachers) 

reporting the child’s physical activity.  A ccording to Freedson (1989), if 

questionnaires are being used to assess the physical activity of 3-6 year old 

children then the questionnaire should be directed to the parent.  Alternatively, 

other significant adults such as teachers can complete the questionnaires on 

the child’s behalf.  However, the selection of a significant adult to complete a 

proxy-report on a c hild’s physical activity can result in a di fference in the 

results obtained, for example Noland, Danner, McFadden, Dewalt and 

Kotchen (1990) found that parents consistently rated their children’s physical 

activity to be higher than class teachers did.  This difference could reflect the 

differences between children’s physical activity at home and at school.  
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However, follow-up data collection using observation techniques did not 

support this finding (Noland et al., 1990).  In addition, more recent research 

has indicated that neither parent nor teachers can recall the same level of 

detail as the young people themselves (when interviewed) and therefore, the 

value of proxy reports can be questioned (McKenna, Foster and Page, 2004). 

 

With reference to the diary method of data collection, several advantages 

have been identified.  D ata collection requires little involvement by the 

investigator and c an be c ollected by numerous subjects simultaneously 

(Montoye et al., 1996).  However, Armstrong and Welsman (1997) conclude 

that although physical activity diaries have been reported to be superior to 

retrospective questionnaires, diaries place a heavy burden on subjects and 

can, in fact, influence physical activity levels.  Due to the fact that co-operation 

and conscientiousness on the part of the subject is essential it is suggested 

that the diary method is not well suited to the child population.  In addition, 

processing a large volume of data can be time consuming for the researcher 

(Montoye et al., 1996). 

 

In summary, the major advantage of self- and proxy-report measures of 

physical activity is low cost which facilitates its easy implementation with large 

numbers of subjects when compared with other data collection methods.  

However, Weston, Petrosa and Pate (1997) suggest that these measures of 

physical activity are limited by lack of specificity and hav e not been fully 

examined for evidence of reliability and validity. 
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2.2.2 Observation 

Direct observation is an important method for assessing physical activity and 

classifies observed physical activity into distinct categories which can then be 

quantified and analysed in greater depth (McKenzie, 2002).  A s well as 

possessing face validity, observation techniques allow the recording of 

additional information such as the social context in which activity occurs; 

when, where and with whom it occurs (McKenzie, 2002; Rowlands, 2001).  

The assessment of physical activity by means of observation has made recent 

technological advances (Armstrong and Welsman, 1997), allowing 

observational codes to be entered and analysed by computers live or from 

video tape (McKenzie, 1999).  B ut the main advantage of observation 

technique is that children's physical activity levels can be observed reliably, 

and observers can be trained quickly to record accurate information.  A review 

of observational recording techniques by Armstrong and Welsman (1997) has 

identified eight sophisticated methodologies but all were designed for younger 

children and none specifically designed for older children and adolescents. 

 

Puhl, Greaves, Hoyt and Baronowski (1990) designed the Children’s Activity 

Rating Scale (CARS) to categorise the intensity of physical activities and 

discriminate between levels of energy expenditure in young children.  CARS is 

based on five categories of physical activity which reflect levels of energy 

expenditure and was found to be a field observation system that is practical, 

reliable, and discriminates between energy expenditure in children.  B ut 

unfortunately, it is designed for observation of young children (three to four 

year olds).  The accuracy of the CARS as an estimate of energy expenditure 



 90 
 

has been thrown into doubt due to the nature of young children’s physical 

activity and t he presence of only five categories in the scale (DuRant, 

Baronowski, Puhl, Rhodes, Davis, Greaves and Thompson, 1993).  I t has 

been suggested that the accuracy of the information elicited through the 

technique is dependent upon the frequency of the observations and that they 

should be frequent enough to capture the intermittency of children’s physical 

activity patterns (Rowlands, 2001).  Furthermore, McKenzie (2002) states that 

more activity categories and levels of categories do allow for greater precision 

during analysis but that as a r esult disadvantages are identified (e.g. more 

challenging and tedious for the observer).  DuRant et. al. (1993) suggest that 

it is probably a better method of assessing events of aerobic activity than of 

assessing energy expenditure.   

 

Unfortunately, observation studies are labour-intensive, time-consuming and 

costly (Armstrong and Welsman, 1997) and insufficient research exists to 

indicate which systems are most accurate and r eliable.  S imilarly, more 

evidence is required to ascertain the extent to which well-trained observers 

affect subject behaviour.  H owever, Puhl et. al. (1990) suggests that direct 

observation can be r eactive but that over time most children ignore the 

observer’s presence although is and it has been reported that reactive 

behaviour is more of a problem when observing adults as opposed to children 

(Rowlands, 2001).  In conclusion, it has been stated that observation has 

several advantages over other field techniques (Puhl et al., 1990).  

Observation is not limited by recall ability or self-report biases as it provides 

information on the specific type of activity that occurs, furthermore, direct 
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observation can occur in a variety of settings, for short or long periods of time, 

and does not require equipment that hinders movement. 

 

2.2.3 Motion sensor monitoring 

Motion sensors are available in two forms: accelerometers and pedometers.  

Pedometers are the most basic of the two devices simply recording a t otal 

number of movement counts whereas accelerometers can record and store 

data on the frequency, intensity and duration of movement.  Both devises are 

relatively small in size and can be worn around the waist, subsequently, the 

monitors interfere little with subjects’ daily lives (Nilsson, Ekelund, Yngve and 

Sjostrom, 2002).   However, a concern for both these devices is the issues of 

reactivity.  Although, research conducted by Ozdoba, Corbin and Le Masurier 

(2004) found that reactivity does not exist when using unsealed pedometers 

with 9-10 year North American school children, the researchers advocated 

that it is still prudent to seal pedometers to avoid the loss of data.  Therefore, 

Ozdoba and c olleagues found that although the children were able to gain 

feedback from the pedometer (i.e. to see the number of steps completed), the 

mean daily step count did not follow a downward trend over time as novelty 

wore off.   

 

As has previously been r eported young people’s activity largely tends to 

comprise short intermittent bouts (e.g. HEA, 1998; Pangrazi et al., 1997; Sallo 

and Silla, 1997), therefore, pedometers provide an i deal tool for use with 

children as they record total accumulated activity (Ozdoba et al., 2004).  

Rowlands et al. (1997) conclude that with their objectivity, low cost and ease 
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of use, pedometers are well suited to population studies and the assessment 

of physical activity in children.   

 

Although there has been a recent resurgence in the used of pedometry as a 

measure physical activity, uniaxial accelerometers (Caltrac) have largely 

replaced movement counters due to the more detailed data collection they are 

it is capable of (Armstrong and Welsman, 1997). In recent years the TriTrac-

R3D has been developed to correct some of Caltrac’s limitations and is 

considered to be the most accurate activity monitor.  The TriTrac is capable of 

distinguishing vertical inclination and sideways motion whereas the Caltrac 

only identifies forward horizontal movement.   

 

The principle behind motion sensors assumes that when a person moves, the 

limbs and body are accelerated in proportion to the muscular forces required 

and therefore energy is expended (Montoye et al., 1996).  Motion sensors can 

be programmed to predict energy expenditure using basal metabolic rate 

estimated from stature, body mass, gender and age, plus total caloric 

expenditure estimated from activity.  M odern motion sensors are small and 

unobtrusive and can store movement patterns for several weeks (Freedson, 

1999).  A lthough, accelerometers have grown to be very useful tools it has 

been suggested that the time and expense of using them can be prohibitive 

with large participant numbers (Armstrong and Welsman, 1997).  In addition, 

when used in studies involving small children, accelerometers can still prove 

to be bulky (Louie et. al., 1999).   
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With reference to issues regarding the validity of pedometers and uniaxial 

accelerometers, Ozdoba et al. (2004) reported that pedometers correlated 

more highly with scaled oxygen uptake than both uniaxial accelerometers and 

heart rate monitors.  Furthermore, Bassett et al. (1997) found a hi ghly 

significant correlation between observation and pedometer readings.  

However, research conducted by Rowe, Maher, Raedeke and Lore (2004) 

found a weak and non-statistically significant correlation between pedometer 

data and data collected using the Leisure Time Exercise Questionnaire 

(LTEQ) devised by Godin and Shepherd (1985).  However, Rowe et al. (2004) 

recognised that the LTEQ, although previously used among child populations, 

was originally designed for use with adults and therefore the appropriateness 

of the questionnaire as a measure of children’s physical activity is questioned. 

 

Another issue with reference to the validity of accelerometers is their 

placement.  A s previously mentioned, both pedometers and accelerometers 

should be placed around the waist and at the hip region, however, the work of 

Nilsson et al. (2002) found a significant correlation between hip and lower 

back placement of the accelerometer on c hildren.  They concluded that for 

participant comfort, the hip region is still more appropriate and advocated that 

further research be conducted to enable interstudy comparisons. 

 

2.2.4 Heart rate monitoring 

Heart rate monitors, or computerised telemetry systems, are self-contained 

and have been developed to measure heart rate unobtrusively (Armstrong 

and Welsman, 1997).  H eart rate monitors take the form of a t ransmitter 
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containing electrodes that is attached to the chest, and a receiver worn as a 

watch on t he wrist.  H owever, Rowlands et al. (1997) maintain that it is 

unlikely heart rate monitoring will ever be appr opriate for epidemiological 

studies as sample sizes have to remain small due its expense and labour 

intensive nature.  The positive attributes of heart rate monitoring have been 

considered to be socially acceptable as they permit freedom of movement, are 

not immediately noticeable, and t herefore should not influence the child’s 

normal physical activity pattern (Armstrong and Welsman, 1997).  However, 

an investigation into heart rate intensity during physical education lessons 

conducted by Strand and Reeder (1993) provided recommendations for the 

use of heart rate monitors with children.  It was suggested that wristbands be 

worn around the watches to prevent participants from increasing their heart 

rate due to the reading on t he watch and that the training zones on the 

watches be set to minimum and maximum levels thus eliminating an auditory 

signal and reducing the subject’s awareness of their own heart rate. 

 

Although electrocardiographic telemetry and heart rate monitoring devices are 

considered to be accurate, some researchers are of the opinion that they are 

unsuitable for use with children for a number of reasons (Treiber, Musante, 

Hartdagan, Davis, Levy and Strong, 1989).  Previously, it was suggested that 

heart-rate monitors can be particularly problematic for young children due to 

them being cumbersome and obtrusive.  However, Treiber et al. (1989) stated 

that as well as being practical, the heart rate monitor used in their study (Sport 

Tester PE 3000) accurately assessed heart rate across a number of settings 

with many types of physical exercise.  I t was also noted that the four to ten 



 95 
 

year olds involved readily tolerated the heart rate monitors.  More recently, it 

was stated that heart-rate monitors are small (Cooper, 2003), therefore, as 

technology has improved, the transmitter chest strap and watch receiver are 

more compact than previously.  Cooper (2003) also reported that monitors are 

robust, relatively inexpensive and function in a variety of environments where 

physical activity takes place (e.g. in water). 

 

The use of heart rate measurement to estimate energy expenditure originates 

as a r esult of work by Bergen and C hristensen (1950)24 where under 

laboratory conditions, a l inear relationship between heart rate and oxygen 

consumption (as an indicator of energy expenditure) was identified.  However, 

the use of heart rate to define the intensity of activity amongst adolescents 

has been deemed inappropriate as an individual’s fitness level can influence 

heart rate and oxygen requirement (Ekelund, Poortvliet, Yngve, Hurtig-

Wennlov, Nilsson and Sjostrom, 2001).  T herefore, generic equations have 

been developed to calculate energy expenditure from the relationship 

between heart rate and oxygen uptake.  The work of Iannotti, Claytor, Horn 

and Chen (2004) advocated that to increase precision individual heart rate-

oxygen consumption equations should be used due to individual variations in 

a child’s response to exercise.  T herefore, individual equations significantly 

improve the prediction of energy expenditure from heart rate (Iannotti et al., 

2004).  H owever, it should be r ecognised that establishing individual 

equations would be expensive and l abour intensive for the researcher and 

demanding upon the participant. 
                                                 
24 Bergen, G. and Christensen, E.H. (1950) Heart rate and body temperature as indices of 
metabolic rate during work. Arbeitsphysiologie, 14, 255-260.  C ited in Armstrong and 
Welsman (1997:109). 
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How heart rate traces should be interpreted to indicate activity levels for 

children is less clear due to the nature of children’s physical activity patterns.  

According to Armstrong and Welsman (1997) many investigators simply report 

the total time or percentage of time heart rates are above certain thresholds 

during the period studied.  However, Strand and Reeder (1993) used Polar 

Vantage XL heart rate monitors in a study into the cardiovascular fitness 

levels of children in physical education and revealed that all the participant 

children in their study raised their heart rates into their training zone but none 

for a s ustained period of 15 minutes.  I t has been suggested that this 

technique of interpreting data can be more representative of adult physical 

activity patterns (i.e. sustained periods of activity with heart rate elevated) 

(Armstrong and Welsman, 1997). 

 

It has previously been suggested that heart rate monitoring is the most 

commonly used objective method to assess children’s physical activity due to 

their relative low cost and ability to record values over time (Louie et al., 

1999).  However, heart rate monitors do have their limitations.  A limitation of 

this technique is that frequency counts do not present a profile of activity 

(Freedson, 1989).  D ue to the fact that heart rate is sensitive to emotional 

stress, another factor responsible for an increased heart rate, a heart rate 

trace may not necessarily indicate an increase in physical activity (Rowlands 

et al., 1997).  F urthermore, there are additional limitations including the 

assumptions based upon the linear relationship between heart rate and 

oxygen uptake.   



 97 
 

2.2.5 Combining methods of physical activity assessment 

The review of available measures to assess physical activity recognises that 

the assessment of young people’s habitual physical activity is complex and 

that every method discussed has deficiencies as well as strengths.  T o 

provide information on total energy expenditure and thus physical activity, a 

combination of different techniques should ideally be us ed (Treuth, 2002; 

Armstrong and Welsman, 1997).  H owever, the limitations of objective 

methods have previously been acknowledged as they fail to provide 

behavioural and c ontextual information which facilitates the development of 

intervention strategies to promote physical activity (Telford, Salmon, Jolley 

and Crawford, 2004).  The use of a m ultiple methods to improve accuracy, 

particularly field-based measures, is relatively new and i nnovative (Treuth, 

2002) and, as a result, Telford et al. (2004) advocate that a combination of 

measures be used to assess children’s physical activity (i.e. self-report, proxy-

report and objective measures).  A rmstrong and Welsman (1997) proposed 

the simultaneous use of doubly labelled water (to measure energy 

expenditure), heart-rate monitoring (to assess intensity of the activity) and 

observation (to provide information on the frequency, duration and type of 

activity) to measure the physical activity of young people.  H owever, an 

approach where multiple physical activity measures are used would be costly 

both in terms of time and financial expense.  Such studies are limited due to 

the burden placed upon participants and high administration costs and ar e 

therefore conducted with fewer numbers of subjects.  F urthermore, most of 

these studies have been designed to test the reliability and validity of two or 

more methods. 
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Due to the nature of epidemiological studies the methods used will be dictated 

largely by practical, logistic, and financial considerations (Armstrong and 

Welsman, 1997).  I t has been previously suggested that direct and labour 

intensive measures (e.g. doubly labelled water and observation) should be 

used simultaneously to assess physical activity levels in small sample sizes 

(Saris, 1985).  T herefore, larger epidemiological studies would require 

inexpensive and e asily administered methods (e.g. questionnaires and 

movement sensors) (Treuth, 2002) and following a r eview of previously 

published work, Saris (1985)25 recommended that questionnaires or 

movement counters are most appropriate for use with over 100 participants, 

whereas heart-rate monitoring, observation and doubly-labelled water should 

be used for fewer numbers. 

 

 

2.3 Measures of health-related fitness 

The measurement of physical fitness in young people has been of interest to 

physical educators, exercise scientists, health agencies and private 

organisations for many years (Safrit, 1990).  A s highlighted by Lohman 

(1992), within the physical education profession there has been a shift away 

from performance related fitness to an emphasis on the importance of health 

and well-being of young people.  As well as for research purposes, Boreham 

and van Praagh (2001) suggest that testing can be undertaken for a number 

of reasons which include performance enhancement, education and clinical 

                                                 
25 Saris W.H.M. (1985) The assessment and evaluation of daily physical activity in children: a 
review.  Acta Paediatrica Scandinavia, 318:37-48.  Cited in Cale and Harris (2005: 66). 
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diagnosis.  Methods for assessment can be equally as varied and 

measurement of young people can take place in both laboratory and f ield 

settings.  Boreham and van Praagh (2001) discuss the test batteries used with 

children, the North American AAHPERD (1988) and E uropean EUROFIT 

(1988), and highlight that although such batteries are limiting, they are useful 

particularly in an educational setting and where large numbers of individuals 

need to be tested.  However, it is important to consider that these test 

batteries measure both health related fitness and p erformance related 

abilities. 

 

As with physical activity assessment, the evaluation of children’s physical 

fitness using field-based measures can be problematic and many researchers 

have expressed concerns over the reliability, validity and usefulness of field-

based measures to assess physical fitness (Harris and Cale, 2006; Armstrong 

and Biddle, 1992).  Primarily, concerns are raised due to the fact that the only 

true way to assess physical fitness is in a l aboratory as field tests are 

dependent upon an individual’s motivation (Boreham and van Praagh, 2001). 

However, it is important to consider that although laboratory based measures 

are considered more valid, they can be i mpractical and costly (Harris and 

Cale, 2006).  I n addition, laboratory settings can lack ecological validity 

particularly for children as the environment in which measurements take place 

is unfamiliar and in some instances clinical. 

 

A number of fitness tests have been developed to assess the components of 

health related fitness which are cardiovascular endurance, muscular 
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endurance, muscular strength, flexibility and body composition (Marshall, 

Sarkin, Sallis and McKenzie, 1998).  Certain protocols for fitness assessment 

are adapted from adult protocols and in these situations it is important that 

safety is a pr iority and that approval for testing children is sought first from 

appropriate authorities (Boreham and van Praagh, 2001).  I t has also been 

suggested that the extremes of performance be underplayed when carrying 

out fitness tests amongst the child population (Boreham and van Praagh, 

2001). 

 

During adolescence, chronological age is a poor indicator of biological age as 

rates of childhood growth and maturation can vary greatly and performance in 

field tests can be affected depending upon physical, emotional and intellectual 

development (Boreham and van Praagh, 2001; Bird and Davison, 1997).  At 

various stages of growth and maturation it is important to consider that a child 

in any academic year group may be eleven months older than another which 

can exacerbate differences in biological age.  Similarly, it is important to have 

an awareness of the various differences in anatomical and morphological 

growth between girls and boys (Boreham and van Praagh, 2001).  Research 

has found that girls enter their adolescent growth spurt on average a full two 

years before their male counterparts (8.5-10.3 and 10.3-12.1 years 

respectively) (Malina, Bouchard and Beunen, 1988)26.  F urthermore, during 

puberty differences in body composition and body shape between boys and 

girls will also become evident. 

 
                                                 
26 Malina, R.M., Bouchard, C. and Beunen, G. (1988) Human Growth: selected aspects of 
current research on w ell-nourished children. Annual Review of Anthropology, 17:187-219. 
Cited in Armstrong and Welsman (1997:8). 
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2.3.1 Measures of body composition 

Obesity is recognised as a serious health problem in the western world, one 

that reduces life expectancy by increasing a per son’s risk of developing 

coronary heart disease, hypertension, Type II diabetes and osteoarthritis 

amongst others debilitating conditions (Bouchard, 2000).  However, too little 

body fat also poses a health risk because the body requires a certain amount 

of body fat to maintain normal physiological functions (e.g. the menstrual 

cycle) (Heyward and S tolarczyk, 1996).  A dditionally, lipids are required for 

growth and maturation during adolescence.  T herefore, the assessment of 

body composition amongst the child population is essential to monitor the 

health of the next generation. 

 

There are a number of methods used to assess body composition and body 

fat percentage, some suitable for use in the field and others requiring a 

laboratory setting.  However, it has previously been recognised that 

sophisticated laboratory reference methods have “inherent practical 

limitations” (Fields, Goran and McCrory, 2002: 453). 

 

Underwater/hydrostatic weighing or hydrodensitometry is recognised as the 

gold standard for body composition assessment (ACSM, 2000).  This method 

is based on the relationship between density, mass and volume and 

Archimedes principle of water displacement.  H owever, Hawes and M artin 

(2001) suggest that it is important to recognise the limitations of this method 

as they have largely been neglected over time.  I t has been claimed that 

hydrodensitometry has many flaws and is not a practical technique for many 
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people as it requires a considerable amount of co-operation from subjects 

(Wagner and Heyward, 1999).  The process of maximal exhalation and sitting 

still under water in a large tank of water would be particularly problematic for 

children and impossible for the very young (Goran, 1998) and subsequently, 

issues regarding validity are raised.  Amongst adults, the densities of fat mass 

and fat-free mass are reported to be 0.9g/ml and 1.1g/ml respectively (Goran, 

1998).  H owever, it is acknowledged that different population groups have 

differing fat mass densities (i.e. age, gender and ethnic differences) (Lohman, 

1992).  With reference to children, very little research has been conducted into 

the specific body densities of children and further research is advocated 

before hydrodensitometry can be w idely used with children.  I n addition, 

expensive equipment and specialist qualifications are required for this method 

which makes hydrodensitrometry impractical for large scale studies. 

 

Dual-energy x-ray absorpitometry (DEXA) also requires expensive specialist 

equipment in a l aboratory setting which rules it out of use in field studies.  

DEXA is a relatively new and at tractive alternative to hydrodensitometry that 

yields estimates of bone mineral, fat, and lean soft tissue mass by means of 

low radiation x-ray beam (Heyward and Stolarczyk, 1996).  Benefits of this 

method over hydrodensitometry include the need for minimal subject co-

operation and most importantly DEXA accounts for individual differences in 

bone mineral density. 

 

Air-displacement plethysmography has been termed a modern alternative to 

hydrostatic weighing and DEXA (Fields et al., 2002).  It is again based upon 
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the principles of displacement, as hydrodensitometry, but with reference to air 

displacement.  Body volume is indirectly calculated by subtracting the volume 

of air inside the body when the subject is inside from the amount of air when 

the chamber is empty.  H owever, isothermal air (i.e. air in the lungs or air 

trapped in the hair and c lothing) can affect the accuracy of the measure 

(Fields et al., 2002).  F urthermore, only one s ystem is available for the 

measurement of air-displacement plethysmography; the BOD POD (Life 

Measurement Inc., Concord, California, US) and equipment is costly.  M ore 

favourably, when compared with alternative methods this measure is relatively 

non-invasive, less time consuming and facilitates the measurement of various 

subject types (e.g. the young, elderly, obese and disabled) (Fields et al., 2002; 

Goran, 1998). 

 

Compared with alternative measures, bioelectrical impedance analysis (BIA) 

does not require as much training to become a s killed technician (Heyward 

and Stolarczyk, 1996) and is thus very attractive for use in the field.  The 

body’s resistance to a low voltage electrical current is the theoretical basis 

behind this method.  BIA requires the subject to adhere to strict guidelines to 

gain valid estimates of body composition making this method unfavourable for 

use with young people.  However, in a review of research carried out using 

BIA with children, Goran (1998) questioned the precision of the measure due 

to the variability in children’s hydration.  Near-infrared interactance (NIR) is a 

relatively new method of body composition analysis that is also suitable for 

use in the field.  This method is both rapid and safe but unfortunately there is 

much scepticism surrounding the use of NIR to assess body composition.  
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This is primarily due to the limited research has been conducted using human 

subjects and that an estimate of body fatness is made from the measurement 

of one site on the body.  Therefore, at present skinfold measurement and BIA 

are preferred over NIR as field measures of body composition because they 

have been validated and refined through years of research (Heyward and 

Stolarczyk, 1996). 

 

A widely used estimate of body composition is Body Mass Index (BMI).  BMI 

has been popularised as a ratio that estimates body composition on the basis 

of various epidemiological studies that indicate a m oderate correlation with 

estimates of body fat (Hawes and M artin, 2001).  B MI expresses a t hree-

dimensional measure (mass) in relation to a one-dimensional (linear) 

measure.  I t has been stated that BMI is a “surrogate measure of adiposity” 

because it is a measure of excess weight as opposed to excess body fat 

(relative to height) (Freedman, Wang, Maynard, Thornton, Mei, Peirson, Dietz 

and Horlick, 2005: 1).  However, BMI does not take into account body shape 

and physique.  Therefore, people who are heavy for their height can be heavy 

because they possess large muscle mass while others are heavy because 

they carry “excess adipose tissue” (Hawes and Martin, 2001: 20).  F or 

example, during adolescence an increased BMI in males can reflect muscular 

development rather than a greater proportion of body fat (Lohman, Boileau 

and Slaughter, 1984). 

 

It is important to note that age, gender and world region specific cut-offs for 

BMI exist.  Indeed, Flodmark, Lissau, Moreno, Pietrobelli and Widhalm (2004) 
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highlighted that, age and gender specific BMI for overweight and obesity differ 

between the U.S. and Europe as they are based upon percentiles.  The 

international cut-offs for overweight and obesity established by Cole, Bellizi, 

Flegal and Dietz (2000) were based upon the growth curves of young people 

from six countries (Great Britain, United States, The Netherlands, Brazil, Hong 

Kong and Singapore) and equated to BMI values of 25 kg/m2 and 30 kg/m2 at 

18 years of age for overweight and ob esity respectively.  F urthermore, 

Deurenberg, Deurenberg-Yap and G uricci (2002) advocated that universal 

BMI cut-off points for people of different ethnicities should not be used as 

these cut-offs were established using predominantly white populations.  From 

an overview of relevant literature, Deurenberg and colleagues (2002) reported 

that for the same body fat percent (as assessed using different methods), BMI 

values for Asians (comprising Chinese and Indians in addition to other Asian 

groups) were 3-4 points lower than for Caucasians. 

 

With reference to youth populations, research conducted in the U.S. among 5-

18 year olds has suggested that the accuracy of BMI as a surrogate measure 

of adiposity varies (i.e. BMI is strongly associated with fat mass among 

heavier children but only moderately associated among thinner children) 

(Freedman et al., 2005).  Therefore, Freedman and colleagues concluded that 

BMI levels among children should be “interpreted with caution” (2005: 1).  It 

has previously been r eported that BMI in childhood changes markedly with 

age (Cole, Feeman and Preece, 1995).  In recognition of this, Cole, Bellizzi, 

Flegal and Dietz (2000) deemed the widely used cut-off points for adults, 

inappropriate for use with children, and established international cut-off points 
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for overweight and obes ity in youth.  B ased upon six large, nationally 

representative, cross-sectional surveys from Brazil, Great Britain, Hong Kong, 

the Netherlands, Singapore and the U.S., Cole and colleagues developed age 

and gender specific cut-off points for young people (2-18 years).  In addition, 

Cole et al. (2000: 1240) justify the use of BMI over measures of percent body 

fat as alternatives are “impracticable for epidemiological use”. 

 

Body fat is often assessed using indirect measures (Flodmark et al., 2004), of 

which BMI is just one es timate, as the only direct method to assess body 

composition is on the dissection of cadavers.  B oth DEXA and 

hydodensitometry are indirect estimates based upon a n umber of 

assumptions.  H owever, alternative field based methods, such as surface 

anthropometry and BMI, are doubly indirect due to the fact that they have 

been validated against methods such as densitometry.  N evertheless, it is 

surface anthropometry which is the most popular field based method for 

assessing body fatness.  T his technique involves the measurement of 

subcutaneous adipose tissue using skinfold thicknesses taken from different 

points on the body depending upon the anthropometric equation used.  This 

method is easy to administer to large groups at a relatively low cost and 

requires little specialist equipment (Heyward and Stolarczyk, 1996).  However, 

the accuracy of this method is largely dependent upon the skill of the 

technician.  Those who are not properly trained can introduce a significant 

measurement error because a small difference in location can make 

significant differences in measurement (Harrison, Buskirk, Carter, Johnston, 

Lohman, Pollock, Roche and Wilmore, 1991).  As there are in excess of 100 
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regression equations that have been derived for estimating percentage body 

fat from double folds of skin “it is important to select an equation that has been 

derived from a s ample whose characteristics are similar to those of the 

subject to be measured” (Hawes and Martin, 2001: 18) which raises some 

caution about the efficacy of this conceptual framework.  Due to differences in 

gender, age, ethnicicity, maturation and athletic status, the association 

between skinfold techniques and body fat can differ between population 

groups (Goran, 1998).  However, surface anthropometry is non-invasive which 

makes this method particularly attractive for use among child populations 

(Boreham and van Praagh, 2001).   

 

Due to the fact that the compressibility of skinfolds is increased in children 

because of greater hydration of tissue, adult body composition equations tend 

to overestimate the fat content of children (Lohman, 1992).  T he classic 

method for use with children requires the sum of measurements taken at four 

sites (biceps, triceps, subscapular and iliac crest) to be transformed into a 

percentage using an equation.  H owever, according to Boreham and van 

Praagh (2001) this method is open to criticism due to the relatively small 

number of boys and girls measured.  A lternatively, the sum of skinfolds has 

been found to correlate moderately highly with criterion measures such as 

hydrostatic weighing (Safrit, 1990).  Thus, in recent years equations have 

been developed specifically for estimating body composition in children. 

 

Prediction equations developed by Lohman (1992) were derived using only 

two skinfold measures (triceps and subscapular).  However, these equations 



 108 
 

were derived from an earlier child-specific equation developed by triceps and 

medial calf/subscapular skinfold measurements (Slaughter et al., 1988)27.  

Janz et al. (1993) cross-validated the Slaughter skinfold (SKF) equations with 

hydrostatic weighing.  Janz and colleagues (1993) found the sum of triceps 

and calf SKFs to over estimate the percent body fat of girls and that the 

prediction error for boys varied with maturation level.  I t was therefore 

advocated that to estimate percent body fat in boys and girls the sum of 

triceps and subscapular SKFs equation be utilised.  However, for ethical and 

sensitivity considerations, it has been suggested that the use of the calf SKF 

as opposed to the subscapular SKF is particularly attractive in the 

measurement of young people because of the accessibility of the sites (i.e. 

children are not required to undress) (Heyward and Stolarczyk, 1996). 

 

2.3.2 Measures of cardiovascular fitness 

Due to the fact that more active individuals generally tend to possess greater 

aerobic power (Montoye et al., 1996) and the relationship between this factor 

and the risk of coronary heart disease (Boreham, Paliczka and Nichols, 1990), 

it is an essential factor in health related fitness assessment.  Furthermore, the 

significance of measuring aerobic fitness in children due to its association with 

health have previously been identified (Raudsepp and Jürimäe, 1998). 

 

Aerobic endurance can be directly measured in children in much the same 

way as the component is measured in adults, using a progressive incremental 

exercise test, during which oxygen uptake is ascertained (Boreham and van 
                                                 
27 Slaughter, M.H., Lohman, T.G., Boileau, R.A et al. (1988) Skinfold equations for the 
estimation of body fatness in children and youth.  Human Biology, 60: 709-723  C ited in 
Lohman, T. G. (1992) 
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Praagh, 2001).  The direct measurement of oxygen uptake is recognised as 

the best physiological indicator of cardiovascular fitness in children 

(Armstrong and Welsman, 1997).  However, a number of factors can account 

for performance in any test of cardiovascular fitness.  According to Sjodin and 

Svedenhag (1985)28 endurance performance is governed by three factors: 

aerobic power, aerobic capacity (sustained aerobic power), and movement 

economy. 

 

Direct assessment procedures are unsuitable for large-scale field studies 

where simple tests requiring little equipment or expertise are essential 

(Boreham et al., 1990).  F ield measures can be particularly useful in an 

educational setting with large numbers of children or where time and 

equipment is limited (Boreham and van Praagh, 2001).  Sallis (1993) is of the 

opinion that although field tests correlate well with VO2max, they are not easily 

expressed relative to body mass.  This brings into question the reliability and 

validity of such methods.  H owever, indirect, and arguably field-based, 

methods of assessing cardiovascular fitness can possess greater ecological 

validity due t o the fact that measurement is taking place in an environment 

familiar to the child as opposed to clinical/laboratory settings. 

 

Field based tests, such as the twenty metre multistage fitness test (Brewer, 

Ramsbottom and Williams, 1988), the twelve minute run (Cooper, 1968) and 

the physical work capacity at a heart rate of 170 beats per minute (PWC170) 

have shown variable but generally moderate correlations against laboratory 

                                                 
28 Sjodin, B. and Svedenhag, J. (1985) Applied physiology of marathon running.  Sports 
Medicine, 2: 83-99.  Cited in Boreham and Van Praagh (2001:189). 



 110 
 

measured VO2peak (Boreham et al., 1990).  T he most widely used of these 

tests is the multistage fitness test which is based upon a p ositive linear 

relationship between maximal running speed (during completion of the 

incremental multistage fitness test) and oxygen consumption and therefore 

yields similar correlations with VO2peak (Boreham et al., 1990).  Research 

carried out by Boreham et al., (1990) amongst secondary school aged boys 

and girls revealed a validity of 0.87 when correlated with maximal oxygen 

uptake as determined by a treadmill protocol.  Tucker and Tong (1995) with 

11-13 year olds identified a test re-test reliability coefficient for the twenty 

metre multistage fitness test of 0.98.  More recently, research conducted by 

Matsuzaka, Takahashi, Yamazoe, Kumakura, Ikeda, Wilk and Bar-Or (2004) 

amongst 132 Japanese children and adolescents (62 boys and 70 girls, aged 

8-17 years) found significantly high correlations between predicted and 

measured VO2peak (R2 = .80).  H owever, Matsuzaka and colleagues (2004) 

recognise that discrepancies in the prediction of VO2peak have arisen due to 

the anthropometric characteristics of Japanese children and adolescents and 

their possible effect upon running economy. 

 

The multistage fitness test is incremental, does not require a l arge area in 

which to be carried out and can be carried out indoors so long as the hall is at 

least twenty metres in length.  The test also allows more than one child to be 

tested at any one time.  S huttle runs have also been incorporated into test 

batteries (such as FITNESSGRAM and Eurofit) to produce criterion-

referenced norms for use particularly in educational settings.  Li terature 

therefore indicates that the twenty metre multistage fitness test is a reliable 
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and valid tool for the assessment of cardiovascular fitness.  Furthermore, it is 

practical to administer and a cost effective field based alternative to laboratory 

protocols. 

 

2.3.3 Measures of muscular endurance 

According to Gaul (1996) muscular endurance is the ability to use a muscle, 

or group of muscles to “generate force repeatedly or to sustain force 

production for an extended period of time” (p.253).  As for muscular strength, 

isokinetic dynamometers can be used to assess muscular endurance (Gaul, 

1996) and there are a number of protocols used in a procedure involving 

repetitive muscle actions through a full range of movement.  U nfortunately, 

highly sophisticated and large equipment in clinical settings make this 

methodology unsuitable for use in the field. 

 

In children, field tests of muscular endurance have normally involved the 

performance of sit-ups or pull ups and some tests employ static contractions 

for as long as possible (e.g. bent arm hang) or require the maximum number 

of repetitions within a s et time (Rowland, 1990).  A lthough there is no 

definitive test of abdominal strength and endurance, research has been 

carried out on the use of various versions of the sit-ups test (Safrit, 1990).  

According to Safrit (1990), literature indicates conclusively that the abdominal 

muscles are active during the performance of sit-ups.  However, they are not 

the only muscles to be recruited in order to perform the movement, the hip 

flexors contribute to the sit-up action as well.  S ubsequently, concern has 

been expressed about the use of sit-ups as a measure of muscular endurance 
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of the abdominal muscles (Sparling, Millard-Stafford and Snow, 1997).  

However, reliability estimates for sit-ups amongst young people have ranged 

from .62 to .93 for 11 to 14 year old boys and .64 to .94 for 11 to 14 year old 

girls (Safrit and Wood, 1987)29. 

 

Sit-ups have frequently been used as a measure of muscular strength and 

endurance and a t est of abdominal muscular endurance is considered 

preferable because this area of the body is important in controlling excessive 

curvature of the lumbar spine (Docherty, 1996).  What is more, sit-ups are 

considered to be especially useful in a school environment where time and 

specialist equipment is limited.  Pull-ups are a field based alternative to sit-

ups.  However, as Docherty (1996) highlights, many people are incapable of 

completing one pull-up.  This is partly due to the inverse relationship between 

body weight and number of pull-ups performed and thus weight should be 

taken into account (Safrit, 1990).  Docherty (1996) concludes that this method 

is an invalid measure of muscular endurance because a child will still possess 

muscular endurance even though he or she cannot complete a single pull-up.  

 

2.3.4 Measures of muscular strength 

Strength itself is the ability of muscle to generate force (Boreham and v an 

Praagh, 2001) or the maximal tension a muscle or group of muscles can exert 

against resitance (Gaul, 1996).  I n children, strength is gained at differing 

rates although it is generally accepted that strength increases with growth as 

muscle mass increases (Bar-Or and Rowland, 2004).  Girls and boys possess 

                                                 
29 Safrit, M.J. and Wood, T.M. (1997) The test battery reliability of the health related physical 
fitness test. Research Quarterly for Exercise and Sport, 58:160-167.  Cited in Safrit (1990:21) 
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similar strength until the age of approximately 13-14 years when the boys 

enter into their growth spurt (Bar-Or and Rowland, 2004).  It should be borne 

into mind that chronological age is a weak indicator of biological maturation as 

the point at which boys and girls enter puberty differs and therefore the point 

at which boys and g irls acquire greater amounts of strength varies.  A s a 

result some girls are indeed stronger than boys of the same age.  That said, it 

is acknowledged that the older adolescents become, the greater the strength 

gap between males and females.  The health related benefits of muscular 

fitness are not as easily identifiable as those for aerobic endurance 

(Armstrong and Welsman, 1997) or indeed body composition, although it is 

clear that sufficient levels of muscular strength are required to carry out daily 

tasks.  However, according to Bar-Or and Rowland (2004: 35) “strength is an 

important component of fitness in health and disease, because weak muscles 

can markedly limit a person’s physical fitness and daily physical abilities”.   

 

Protocols used for the measurement of muscular strength in children are 

essentially the same as for adults with measurement taking place in both 

laboratory and field settings (Boreham and van Praagh, 2001).  Muscular 

strength can be measured using one of three methods: isotonic strength 

measurement (maximal muscle action against resistance that remains 

constant throughout a range of movement), isometric measurement (muscle 

force generated while developing tension against an immovable resistance) or 

isokinetic measurement (strength measured through a c omplete range of 

movement while developing tension at a constant velocity).  Amongst children, 

research has tended to focus on isometric and i sokinetic measurement 
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particularly with reference to field tests of muscular strength (Armstrong and 

Welsman, 1997). 

 

Isotonic testing, as measured by stacked or free weights measuring one 

repetition maximum (1RM), is seldom carried out amongst youth groups for a 

number of reasons.  Firstly, literature recommends children and adolescents 

should avoid the practice of lifting weights (American Academy of Pediatrics, 

1990)30 and that excessive loading and improper lifting techniques can result 

in fractures to the epiphyseal growth plates in bone.  Secondly, the procedure 

of calculating 1RM is time consuming and requires a great deal of motivation 

from the participant.  T hus, the appropriateness of this methodology in the 

measurement of young people’s strength is questionable. 

 

Isokinetic testing is carried out using expensive and sophisticated laboratory 

based isokinetic dynamometers requiring skilled and experienced practitioners 

to calibrate equipment and to interpret results.  However, despite the high cost 

of such machines, data on young people’s isokinetic contraction strength is 

accumulating (Armstrong and Welsman, 1997). 

 

Portable isometric dynamometers are more commonly used to assess 

muscular strength in children and adolescents due to the fact that they are 

suitable for use in the field.  H and-grip dynamometry as a m easure of 

muscular strength was used frequently prior to the development of isokinetic 

dynamometers (Gaul, 1996).  Gaul (1996) also highlights that methodologies 
                                                 
30 American Academy of Pediatrics (1990) Strength training, weight and power lifting, and 
body building in children and adolescents. Pediatrics, 86:801-803.  C ited in Armstrong and 
Welsman (1997:148) 
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measure the grip strength of both left and right hands to allow for differences 

between dominant and non-dominant hands.  However, the test uses isolated 

muscles, namely those in the forearm and hand (i.e. finger flexors), so the 

extent to which this test reflects overall body strength is questionable 

(Rowland, 1990).  Moreover, hand-grip dynamometry can be affected by hand 

and arm positioning as well as the experience and motivation levels of the 

participant.  It is essential that a standardised testing protocol be strictly 

adhered to to ensure that hand-grip dynamometry is accurately assessing 

isometric muscular strength.  

 

2.3.5 Measures of flexibility 

Flexibility is defined as the range of motion (ROM) at a single joint or a series 

of joints (Alter, 1996) and R OM can reflect the ability of muscles and 

connective tissue surrounding the joint to be elongated within their structural 

limitations (Borms and van Roy, 2001).  According to Maud and Foster (2006), 

because flexibility is joint specific, comprehensive flexibility assessment would 

involve measurement of all joints which would be extremely time consuming 

and impractical.  Field tests of measuring flexibility have been widely used to 

measure trunk, hip and back flexibility and B orms and van Roy (2001) 

continue to highlight ‘linear’ and indirect measurements as the most popular 

methods which have been adopted for worldwide use.  As poor hamstring and 

lower back flexibility is considered to be a cause of health problems (low back 

pain), many field measures involve assessing the ROM at the hip joint.  The 

most commonly used method of assessing the trunk flexibility is the sit and 

reach test originally developed by Wells and Dillon in 1952.  Although the sit 
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and reach test has many positive attributes; simple instructions, low cost and 

high reproducibility (Borms and van Roy, 2001), the test has faced some 

criticism.  Citing the work of others both Borms and van Roy (2001) and Safrit 

(1990) suggest that individuals with certain anthropometric characteristics (i.e. 

long arm and short legs) tend to be advantaged over others. 

 

Flexibility can be assessed directly by means of goniometry.  Goniometry can 

be either two- or three- dimensional which is, according to Borms and van Roy 

(2001), constrained within a mechanistic approach whereby articulating limbs 

rotate around a fixed axis that coincides with the axis of the goniometer.  

Goniometers can be either standard (like a pr otractor in appearance) or 

clinical (otherwise known as an inclinometer).  However, this method is only 

reliable and accurate when in the hands of an experienced individual with an 

excellent knowledge of anatomy and anthropometry (Borms and van Roy, 

2001).  However, Bird and Davison (1997) suggests that a more reliable direct 

measure of static flexibility in children can be achieved by using a flexometer.  

The Leighton Flexometer is strapped to the body segment being tested and 

records movement while in any position which is more than twenty degrees 

from horizontal.  The device consists of a weighted 360 degree dial and a 

weighted pointer. The dial can be locked in one extreme position (e.g. full 

flexion of the elbow) and the pointer locked in the other extreme position (e.g. 

full extension of the elbow) (Maud and Foster, 2006).  Norms for joint range of 

motion using the flexometer have been published for adult males and females 

(Maud and Foster, 2006).  However, norms for children and adolescents are 

as yet unavailable. 



 117 
 

 

Although direct measurement of flexibility by means of goniometry and 

Leighton Flexometer are recommended, indirect linear measurements are 

deemed as suitable for non-performance orientated testing.  The sit and reach 

test provides an i nexpensive method of flexibility assessment requiring little 

expertise and equipment and provides a valid and reliable measure of lower 

back and hamstring flexibility.  Furthermore, due to the fact that flexibility is a 

complex component of physiological fitness, measurement procedures have 

remained relatively simple (Borms and van Roy, 2001). 

 

 

2.4 Measures of attitudes towards physical education 

Previous literature indicates that the importance of forming positive attitudes 

towards curriculum physical education has been recognised with changes 

being made to the PE programme in schools (e.g. the implementation of 

health related fitness) (Jones, 1988).  However, until recently pupils’ attitudes 

towards physical education have only been assessed by subjective means 

and it has been suggested that there is a need for the objective measurement 

of attitudes towards curriculum PE using reliable and valid instruments (Jones, 

1988).  A ccording to Shropshire (1997), open-ended response techniques 

make the quantification of data difficult and the comparison between child 

population groups fraught with difficulties.   

 

Attitude towards PE can be established using different approaches; 

quantitative and q ualitative.  With reference to quantitative measures a 
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number of instruments have been designed.  However, it has previously been 

reported that it difficult for researchers to make decisions on t he 

appropriateness of the research tool due to the fact that many studies do not 

fully outline the procedures used to establish reliability and validity (Silverman 

and Subramaniam, 1999). 

 

In a r eview of literature regarding children’s attitudes toward physical 

education (PE), Shropshire (1997) found no single instrument available that 

was appropriate for measurement of children’s attitudes toward curriculum 

PE.  Several reasons why existing questionnaires were inadequate at 

measuring children’s attitudes towards PE were also identified (Shropshire, 

1997).  I t was felt that available questionnaires failed to deal with PE 

specifically and focused on attitudes towards physical activity (e.g. Brustads, 

1993; Simon and Smoll, 1974) or sport outside of school (e.g. Wankel and 

Pabich, 1982).  S hropshire (1997) considered it inappropriate to utilise a 

questionnaire designed for a different population group; i.e. adults, children of 

a different age group, or children in another country (e.g. Demirhan and Altay, 

1999).  More recently, another instrument to assess young people’s attitude 

towards PE has been developed by Subramaniam and Silverman (2000).  

However, the validity and reliability of this questionnaire was established 

amongst a North American population with older pupils from a different school 

system and, therefore, the appropriateness of this method for use with British 

school pupils can be questioned. 
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A questionnaire devised by Jones (1988), Attitude towards Curriculum PE 

(ATCPE) scale, was designed for use in British schools by teachers. The 

questionnaire was a 25 item Likert type scale assessing children’s general 

attitudes towards curriculum PE.  According to Jones (1988), the scale has 

been found to possess acceptable levels of test-retest reliability and internal 

consistency.  However, the questionnaire was designed for use with primary 

aged children as young as nine years and the scale is too general as it does 

not have the factorial structure and therefore fails to examine any underlying 

constructs (Shropshire, 1997). 

 

The Pre-Adolescent Attitude towards Physical Education Questionnaire 

(PAAPEQ) (Shropshire, 1997) was developed specifically to provide a reliable 

and valid instrument which would successfully measure pre-adolescent British 

schoolchildren’s attitudes towards PE.  The questionnaire was rated on a four 

point Likert type scale and was composed of 23 items in five factors (general 

interest, assessment, teacher, environmental adjustment and organisational 

choice).  The PAAPEQ has been shown to possess high internal consistency 

(a=0.80) and high inter-item reliability (p<0.001) making it suitable for future 

research into the attitudes of pre-adolescent children towards school PE. 

 

Although the majority of research conducted on s tudent attitude has used 

quantitative techniques (Silverman and Subramaniam, 1999), increasingly 

literature advocates a more qualitative approach and largely interviewing as a 

research tool has been employed (e.g. Carlson, 1995).  However, interviewing 

techniques have their own complexities.  With reference to interviewing in 
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general interviewer bias and the interpretation of data collected are key issues 

in validity.  Nevertheless, the researcher can employ a variety of methods to 

increase the validity of the data collected including triangulation.  Additionally, 

when carrying out attitude research using interviews with younger children, an 

inability to verbalise responses can affect the validity and r eliability of 

responses provided (Silverman and Subramanian, 1999). 

 

 

2.5 Classification of ethnicity 

According to Bonnett and Carrington (2000), the collection of ethnic and racial 

statistics has become commonplace in a variety of institutional settings.  The 

Department for Education and Skills (DfES) and Local Education Authorities 

(LEAs) can be included in the list of organisations that collect data on ethnic 

groups.  D uring the late 1960s and early 1970s the then Department for 

Education and Science (DES), began collecting data on immigrant children in 

British schools due to the possible effect ethnic diversity had on s chools 

(Bonnett and Carrington, 2000).  However, with time, the ethnic classification 

system adopted by government agencies has evolved.  The original three 

category typology (West Indians, Asians and Other School Leavers) was 

widely criticised during the 1980s due to its limited number of categories and 

consideration only of ethnic minority groups (Bonnett and Carrington, 2000).  

Until recently the revised ten ethnic category typography (White, Black 

Caribbean, Black African, Black Other, Asian Indian, Asian Pakistani, Asian 

Bangladeshi, Asian Chinese, Asian Other, Other), utilising the Office of 

Population Censuses and Surveys (OPCS) system for the 1991 Census, was 
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used by the DfES.  Although an improvement on the three category system, 

the categories of the OPCS are similarly flawed (Bonnett and Carrington, 

2000). 

 

According to Bird (1996), it is inappropriate that the classification system 

treats ‘White’ as a unitary category.  The use of a broad white ethnic category 

is limited and does not differentiate between very distinct sub-groups of this 

category.  For example, White British, White Irish, Traveller children and those 

of East European heritage.  It can also be suggested that people from mixed 

ethnicity parentage are not accommodated in ethnic classification data.  

Irrespective of the ethnicity of their parents all respondents would be classified 

in the ‘other’ ethnic category.  However, many LEAs have utilised an extended 

list of categories for local planning and delivery which, for national reporting, 

collapse back into the Census categories (Jackson, 2003). 

 

Since the start of 2003, the DfES has adopted categories which are based 

closely on the 2001 National Population Census (England) categories with the 

exception of two categories to help improve data on Traveller children.  These 

data were then utilised for the Pupil Level Annual Schools’ Census (PLASC).  

The new categorisation system goes some way to address the concerns of 

Bird (1996) and Bonnett and Carrington (2000) with reference to previous 

ethnic category systems used.  Furthermore, the information gained from the 

PLASC would provide better information on the attainment of pupils from 

different ethnic backgrounds (DFES, 2002).  However, these new categories 

will only apply to new school entrants from January 2003. 
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It has previously been suggested by Bradby (2003) that fixed response 

categories place too much emphasis upon the homogeneity within groups and 

contrasting these groups.  Therefore, it has been advocated that respondents 

should provide a self description of their ethnicity (Rankin and Bhopal, 1999).  

Rankin and Bhopal (1999) found little agreement between self descriptions 

provided by people from South Asian origin and the ethnicity they assigned 

themselves to using the 1991 census categories.  However, a large number of 

ethnic categories would make comparisons problematic.  In fact it has been 

the recommendation of the DfES (2002) that LEAs do not include ethnic 

categories which are likely to “contain fewer than 100 pupils within the 

authority as a w hole across all year groups” (p.4).  A  number of ethnic 

categories (as well as the classification of young people according to age and 

gender) would result in relatively small cell sizes.  Therefore, it would be 

inappropriate to make statistical inferences regarding physical activity, attitude 

towards PE and fitness levels based on relatively small numbers of subjects.  

As a result, three broad ethnic categories are deemed more appropriate: 

white, black and A sian.  T hese categories are based upon the ethnic 

categories people assigned themselves to in the 1991 Census data.  

Furthermore, although extended lists of ethnic categories are adopted by 

some LEAs, data is easily accessible via school records and categories 

collapse back into Census classification systems categories which would in 

turn fall into three broad categories. 
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3.1 Research design 

This study examines the physical activity levels, attitude towards physical 

education and health-related physical fitness of young people according to 

ethnicity, gender and school year and c onsists of two phases: initial and 

follow-up phases.  The initial phase (hereafter referred to as phase one) and 

follow-up phase (hereafter referred to as phase two) of data collection 

occurred twelve months apart to establish changes in the physical activity 

levels, attitude towards physical education and health-related physical fitness 

within participants.  Data collection was conducted throughout the academic 

year (i.e. Autumn, Spring and Summer terms) to avoid seasonal variation in 

physical activity patterns. 

 

Developmental research enables the comparison of behaviours across age 

ranges.  D ata can be gathered through cross-sectional and longitudinal 

designs (Thomas, Nelson and Silverman, 2005).  Longitudinal study aims to 

“collect data at different points in time so that changes can be observed in the 

measured variables” (Williams and Wragg, 2004: 39).  Longitudinal designs 

are deemed more powerful than cross-sectional designs as behaviours are 

observed in the same participants over time as opposed to different 

participants of different age groups at the same point in time (Thomas, Nelson 

and Silverman, 2005).  As the decline in childhood physical activity with age is 

of significance in physical activity research and previous studies have largely 

tended to adopt a cross-sectional approach to data collection, longitudinal 

studies help to identify whether there is indeed a downward trend in young 

people’s physical activity.  However, it is recognised that longitudinal research 
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designs are more time consuming to conduct and that there are additional 

issues to consider such as participant attrition (Gratton and Jones, 2004).  

Therefore, a short longitudinal approach was taken whereby participants from 

three National Curriculum school years would be measured twelve months 

apart.  This approach enabled comparisons between three school cohorts 

whilst studying the changes in individual cohorts over time, as previous 

research has indicated that young people’s physical activity declines with 

increasing age (e.g.  Harris, 1998; Pate et al., 1994). 

 

The methods employed to assess the independent variables (IV) of ethnicity, 

gender and school year were chosen as they were the most appropriate in 

terms of practicality and ac curacy.  P hysical activity, physical fitness and 

attitude towards the subject of physical education were the dependent 

variables (DV) and measured in the field within the confines of participant 

secondary schools.  For each hypothesis, a statistical significance level of 

p<0.05 was used as is common practice for a s tudy of this kind within the 

social sciences (Gratton and Jones, 2004).  Therefore, it will only be accepted 

that there is a genuine difference or relationship if there is a less than 5 per 

cent probability that it could have occurred by chance (Williams and Wragg, 

2004). 

 

3.1.1 Research ethics 

The study was approved by the College Research and Ethics Committee prior 

to data collection. 

 



 126 
 

Consent was obtained from the LEA (see Appendix I) prior to identifying and 

contacting individual schools.  I nformed consent was obtained from 

headteachers of the participing schools and members of school staff were 

briefed on the nature of the study.  Written informed consent was required 

from the parents or legal guardians of the participants prior to data collection.  

Sample letters to headteachers of participant schools and consent letters to 

parents/guardians can be found in appendices II and I II respectively.  I f the 

children did not give their assent to participate, parents were not contacted.  It 

has previously been suggested that both parent and child should provide 

consent as it is important that the young people themselves are willing 

participants (Armstrong and Welsman, 1997).  Participants and their parents 

or legal guardians were advised in writing that the participants could withdraw 

from the research at any time and that all information and data collected were 

confidential.   

 

3.1.2 Pilot studies 

Pilot studies were conducted to establish the suitability of chosen measures of 

physical activity and attitude towards physical education. 

 

3.1.2.1 Measurement of physical activity 

The measure used to assess physical activity, the four by one-day recall 

questionnaire, was initially designed to be i nterviewer administered to one 

respondent at a time.  However, due to the size of the sample in this study, a 

pilot study was conducted to assess the possibility of administering the 

questionnaire to small groups of respondents.  After conducting a pilot study 
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with small groups of 11 year-olds (the youngest age to participate in this 

study) it was found to be both practical and appropriate to administer the 

questionnaires to groups of no more than six respondents in order to ensure 

that the interviewer could oversee that all questions were being answered in 

sufficient detail.  T he completion of questionnaires in groups also provided 

respondents with opportunities to discuss issues pertaining to time and 

duration of school-based activity (e.g. the duration of the PE lesson).  

Intraclass correlations for estimates of average daily energy expenditure 

between weekdays one and two indicated satisfactory reliability (R=0.73, 

p<0.01). 

 

3.1.2.2 Measurement of attitudes towards PE 

The Pre-Adolescent Attitude towards Physical Education Questionnaire 

(PAAPEQ; Shropshire, 1997) has previously been found to possess high 

internal consistency, a v alid factor structure and high inter-item reliability 

(Shropshire and Loumidis, 1996) and was therefore deemed appropriate for 

use in this study.  Results of intraclass correlations conducted on data 

collected from a two week test retest reliability study of 73 young people (33 

boys and 40 girls, mean age ± S.D. = 12.4 ± 0.7 years) from a Birmingham 

Local Education Authority secondary school indicated that the PAAPEQ is 

reliable (R=0.88, p<0.01).  F urthermore, the concurrent validity of the 

PAAPEQ with an alternative measure of attitude towards PE was established.  

The 20 i tem instrument devised by Subramaniam and Silverman (2000) had 

previously been v alidated amongst North Americans of an age similar to 

participants in the current study (i.e. 12 to 14 years).  The same pilot sample 
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completed both attitude towards questionnaires on the same day using a 

counterbalanced design; half the participants completed the PAAPEQ first 

followed by the Subramaniam and Silverman (2000) questionnaire and the 

remaining half completed in reverse.  Pearson’s correlation coefficient found 

the two questionnaires to have concurrent validity (r = 0.71, p<0.01).  

 

 

3.2 Sample 

3.2.1 Sample for phase one 

Five hundred and fifteen children were sampled.  Of these, three hundred and 

ninety four children (134 boys and 260 girls) took part in phase one of the 

study.  The remaining children did not provide parental consent or had 

incomplete physical activity data (i.e. they were absent for one or more days 

of physical activity data collection).  Participants were secondary school aged 

children attending schools (n=6) within the City of Birmingham Local 

Education Authority (LEA).  T o ensure that subgroups were adequately 

represented in the final sample, participant schools were targeted in 

collaboration with the LEA according to the ethnic diversity of their pupils.  

Participants were aged between 11 and 14 years from school years 7 ( n = 

133), 8 (n = 125) and 9 (n = 136) (mean age ± S.D. = 12.9 ± 0.81 years).  

Participants were categorised into three broad ethnic groups: white (n = 211), 

black (n = 42) and A sian (n = 141) according to data held by participant 

schools.  At the time of data collection, the ethnic group percentages for 

Birmingham were as follows: white 70.4%, black 6.1% and Asian 19.5% (2001 

Census data, National Statistics Online, 2006) and therefore, the number of 
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participants in each ethnic group were broadly representative of ethnic group 

percentages for Birmingham.  The ethnic categorisation system used was 

based upon that which is used by the LEA and a m odification of the 2001 

Census ethnic categories.  This system will be clarified in a later section. 

 

Individual subjects within the participating schools were selected according to 

school organisation and t imetabling.  I nformed consent was obtained from 

headteachers of the participant schools and from the parents or legal 

guardians of the participants.  I f the children did not give their assent to 

participate, parents were not contacted.  Given that participants provided their 

assent to take part in the current study, the representativeness of the data can 

be questioned as only those pupils who considered themselves to be active 

and fit may have agreed to participate.   

 

All participants completed physical activity and attitude toward physical 

education assessment.  S ystematic sampling was used to identify a s ub 

sample (35%) of the overall sample who would undergo health-related 

physical fitness testing.  Systematic sampling is based on the same principles 

of random sampling but “introduces some system into the selection of people” 

(Denscombe, 1998: 12).  Therefore, for each participating school every third 

participant was identified according to school year. 

 

3.2.2 Sample for phase two 

Two hundred and sixty seven secondary school children (102 boys and 165 

girls) took part in phase two of the study (68% of the phase one sample).  The 
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remaining 32% had either left the school, were absent for one or more days of 

data collection, did not give assent or did not provide parental consent to take 

part in the study.  The sample was drawn from school years 8 (n = 99), 9 (n = 

87) and 10 (n = 81) and were therefore aged between 12 and 15 years (mean 

age ± S.D. = 13.7 ± 0.79 years).  Informed consent was again obtained from 

headteachers and from parents or legal guardians.  Sample letters to 

headteachers inviting participant schools to again take part in the study and 

letters to parents/guardians requesting consent to allow their child to take part 

in phase two of the study can be found in Appendices IV and V respectively.  

If children did not give their assent to participate, parents were not contacted.  

The same ethnic grouping system used for phase one of the study was 

applied.  Numbers of participants in each ethnic category were as follows: 

white (n = 134), black (n = 33) and Asian (n = 100).   

 

Measurement of physical fitness was carried out with the same sub sample 

from phase one (sub sample for phase two 26% of the overall sample). 

 

To establish whether young people who participated in both phases of the 

study were representative of the original sample (including those who did not 

participate in phase two of the study), analyses were conducted on phase one 

data.  Independent t test was applied to: energy expenditure data, total 

attitude towards PE data, and selected health-related fitness variables (i.e. 

cardiovascular fitness and measures of body composition); Mann-Whitney U 

test was applied to data for time spent in moderate and vigorous activity.  

Findings revealed no significant difference in physical activity between the two 
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groups of participants according to energy expenditure (t(392) = -.30, p>0.05), 

and time spend in moderate (Z = -.02, p>0.05) and vigorous (Z = -.17, p>0.05) 

activity.  No significant difference in attitude towards PE was also found (t(392) 

= 1.74, p>0.05).  In addition, those who participated in phase two of the study 

were not found to have different cardiovascular endurance (t(136) = .46, 

p>0.05), BMI (t(136) = -.58, p>0.05), or percent body fat (t(136) = -.39, p>0.05) 

than non-participants. 

 

 

3.3 Measurements and procedures 

All the measures used in phase one of the study were applied in phase two.   

 

3.3.1 Measurement of physical activity 

Level of physical activity was measured by means of the four by one-day 

physical activity recall questionnaire (Cale, 1993).  The questionnaire was 

designed for British children over the age of 11 y ears (and therefore 

appropriate for the age of participants in this study) and the reliability (r=0.62) 

and validity (r=0.61 and r=0.79 for heart rate monitoring and o bservation 

respectively) have previously been es tablished (Cale, 1994).  T he 

questionnaire was also designed to be interviewer administered to aid in the 

recall of information which has previously been advocated (Freedson, 1989; 

Montoye and Taylor, 198431).  F urthermore, the questionnaire can be 

analysed in many different ways to yield information of physical activity 

                                                 
31 Montoye, H.J. and Taylor, H.L. (1984) Measurement of physical activity in population 
studies: a review. Human Biology, 56:195-216.  Cited in Armstrong and Welsman (1997:104) 
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including energy expenditure and time spent in moderate and vigorous 

activity. 

 

The four by one-day recall questionnaire consisted of two forms: a school day 

form (Appendix VI) and a weekend form (Appendix VII) that recalled only the 

previous day’s activity (one-day recall).  Questionnaires were administered in 

accordance with the four by one-day protocol and instruction manual (Cale, 

1993).  Data were collected on a Monday (when respondents recalled activity 

over the weekend) and two weekdays.  I nterviews took place in an unused 

classroom or gymnasium (dependent upon school organisation) and 

respondents were sat at desks or on benches with the interviewer opposite 

and in a pos ition to see written responses to the questions (see Appendix 

VIII).  Incomplete data sets were excluded. 

 

Once completed, daily energy expenditure (kcal kg-1 day-1) was calculated 

based upon the procedure used in the 7-day recall described by Blair (1984) 

and adopted by Cale (1993).  T he metabolic costs adopted for use in this 

questionnaire are expressed in the form of METs which is the ratio of work 

metabolic rate to resting metabolic rate (the amount of energy the body uses 

during activity proportional to energy used at rest).  Average daily time spent 

in moderate and vigorous intensity physical activity was also calculated in 

accordance with Cale (1993).  Sample four by one-day recall questionnaire 

summary sheets to enable the calculation of daily energy expenditure and the 

amount of time spent in moderate and vigorous activity for school days and 

weekend days can be seen in appendices IX and X respectively. 
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Previous research using this measure of physical activity has largely ignored 

the measures of daily energy expenditure taken individually (i.e. weekday 1, 

weekday 2, Saturday and Sunday).  I n the present study measures of daily 

energy expenditure for the four days were analysed as well as the average 

daily energy expenditure across the week. 

 

3.3.2 Measurement of attitude towards physical education 

Attitude was measured using the Pre-Adolescent Attitude towards Physical 

Education Questionnaire (PAAPEQ; Shropshire, 1997).  The PAAPEQ was 

developed specifically to provide a r eliable and valid instrument that would 

successfully measure pre-adolescent British schoolchildren’s attitudes 

towards curriculum PE and it is, as far as Shropshire (1997) is aware, the only 

questionnaire designed specifically for this purpose.  The PAAPEQ has 

previously been found to possess high internal consistency (α = 0.80), a valid 

factor structure and high inter-item reliability (p<0.001) (Shropshire and 

Loumidis, 1996) and was therefore deemed appropriate for use in this study.   

 

The PAAPEQ is a 23 item questionnaire consisting of five factors (see 

Appendix XI).  The first factor, general interest, consists of nine items and is a 

measure of motivation, enjoyment and value for PE.  The assessment factor 

(4 items) is a m easure of how assessment is perceived and ho w different 

methods of assessing are valued.  The teacher factor consists of four items 

and provides a measure of how the actions of the teacher are perceived by 

pupils.  The environmental adjustment factor (4 items) provides a measure of 
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how certain environmental factors affect pupils’ enjoyment of PE.  T he final 

factor, organisational choice (2 items) measures how interest in PE can be 

affected by offering more organisational choice.  Participants were required to 

respond on a four point Likert type scale ranging from “very true” to “not at all 

true” where one point indicates low interest or dissatisfaction.  In accordance 

with the guidelines of the creator, items were expressed both positively and 

negatively to avoid a pos itive response set and negative statements were 

recoded (Shropshire, 1997).  The questionnaire was administered to the 

whole sample in small groups of no more than six respondents. 

 

Following completion, questionnaires were decoded to provide totals for each 

of the five factors as well as a t otal score for attitude towards physical 

education. 

 

3.3.3 Measurement of health related fitness 

Five components of health related fitness (body composition, cardiovascular 

endurance, flexibility, muscular strength and m uscular endurance) were 

measured in a randomly selected sub sample of the overall sample using the 

following methods and procedures.  A ll measurements of health related 

fitness were completed in one day for individual participants and i n 

accordance with recommended guidelines (Bird and Davison, 1997).  A ll 

measurements were conducted in indoor school sporting facilities (i.e. school 

gymnasia) and the same researcher carried out the health related fitness 

testing.  P articipants were informed of the nature of each of the different 

measures and these were demonstrated to the pupils by the researcher and 
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participants were asked to complete each measure to the best of their ability.  

Anthropometric measurements were taken first, followed by measures of 

muscular strength and endurance, and flexibility.  Cardiovascular endurance 

was measured last.  Values were recorded on the profile sheet (Appendix XII) 

by the researcher.   

 

3.3.3.1 Body composition assessment 

To be able to calculate body composition and BMI, the height (cm) and weight 

(kg) of the participants were assessed using Seca stadiometer and S eca 

weighing scales (Seca Instruments Ltd, Germany).  P articipants were 

measured in minimal clothing (i.e. school PE kit for indoor activities) and were 

requested to remove footwear.  Body height was measured to the nearest 0.5 

cm and body weight to the nearest 1.0 kg.  

 

Percentage body fat was assessed by means of skinfold thickness 

measurement at two sites (triceps and medial calf) and calculated using the 

child-specific skinfold equation devised by Slaughter et al. (1988).  Harpenden 

skinfold callipers (Harpenden Instruments Ltd, London) were used to take 

skinfold measurements and were set to zero prior to measurement.  

Measurement sites were marked on the right hand side of the body using a 

water based marker.  The triceps site was marked and measurement taken at 

the midway point between the acromion process (shoulder) and the olecranon 

process (elbow).  Medial calf measurement was marked then taken from the 

maximal circumference of the calf with the participant’s hip and knee flexed to 

an angle of 90°.  Skinfolds were measured twice.  As literature has previously 
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recognised limitations in the use of the triceps calf skinfold equation 

(Slaughter et al., 1988) amongst children and young people (Janz et al., 

1993), BMI was also calculated and data analysed to support any results 

obtained as a result of skinfold measurement. 

 

3.3.3.2 Cardiovascular endurance assessment 

Cardiovascular fitness was measured using the twenty-metre multistage 

fitness test (Brewer et al., 1988).  The course was set up in accordance with 

the recommended guidelines (Brewer et al., 1988) and the relevant checks 

prior to administration of the test were carried out.  N o more than ten 

participants at a time were requested to line up at one end of a twenty-metre 

course and were advised to listen carefully to the instructions on the tape.  

Participants were informed to continue walking and not to sit down when they 

dropped out of the test and told to report to the investigator to ensure the level 

and stage that was reached by individuals was recorded.  Estimated peak 

VO2 (ml∙kg-1∙min-1) was calculated using published conversion tables included 

within the test.   

 

3.3.3.3 Measurement of flexibility 

The sit-and-reach test (expressed in centimetres) was used to measure the 

flexibility of the hamstrings and l ower back.  A fter completing five minute 

aerobic warm-up including static hamstring stretches (lead by the researcher), 

participants were requested to remove footwear and s it with their feet flat 

against the sit and reach box (Lafeyette Instrument Co. Europe, 

Loughborough).  The researcher placed their hands over the knees to prevent 
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flexing and t he participants were instructed to lean forward slowly and 

continuously push the marker along the box with both hands until they could 

push no further.  Each participant was given two attempts and the best score 

taken. 

 

3.3.3.4 Measurement of muscular strength 

Muscular strength was determined using a di gital hand g rip dynamometer 

(Takei Instruments Ltd, Japan).  The grip strength of both dominant and non-

dominant hands was measured and the force of the contraction recorded in 

kilograms.  The grip was adjusted for the hand size of each participant.  

Participants were instructed to continually squeeze the dynamometer whilst 

lifting their arm to shoulder height with their palms down.  The participant was 

allowed two attempts and the highest value recorded. 

 

3.3.3.5 Measurement of muscular endurance 

Muscular endurance was assessed by means of the total number of sit-ups 

completed in 30 seconds (timed by the investigator using a s top-watch).  

Participants were instructed to fold their arms across their chest with hands on 

opposing shoulders with their knees bent (feet were anchored).  O ne 

complete sit-up consisted of touching the knees with the elbows and returning 

to the start position ensuring that the shoulders are in contact with the mat. 

 

3.3.4 Ethnicity classification 

Participants were categorised into three broad ethnic groups: white, black and 

Asian according to data held by participant schools.  The ethnic categorisation 
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system used was based upon the categories that people assigned to 

themselves in the 1991 census.  The white group incorporated people 

classified as white British, white Irish and white other.  The black category 

contained black Caribbean, black African and black other groups.  Finally, the 

Asian group included those of Indian, Pakistani, Bangladeshi, Chinese and 

other Asian heritage. 

 

It is recognised that the grouping of participants into three broad ethic groups 

can be c onsidered limited when extended lists of ethnic categories are 

frequently used.  However, it has previously been adv ocated that ethnic 

categories should not be used when numbers of pupils in that group are below 

a critical value across year groups (DfES, 2002).  A s the focus of current 

study was to establish the simultaneous effects of ethnicity, school year and 

gender, the use of more ethnic categories would have resulted in small cell 

sizes not conducive to statistical analysis.    

 

3.3.5 School year coding 

Due to the fact that participants were measured twice, twelve months apart, 

and subsequently would move from one National Curriculum school year into 

another between phase one and phase two of the study (i.e. year 7 into year 

8, year 8 into year 9 and year 9 into year 10), it was decided that a coding 

system be used to aid in the reporting of findings.  This coding system 

referred to school cohort and not National Curriculum school year.  F or 

example, participants who were in Year 7 dur ing phase one and therefore 
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moved into Year 8 during phase two would be c oded Year A.  Please see 

Table 2 for the full details of school year coding. 

 

Table 2.  School year group coding 

School Year during 

phase one 

School year during 

phase two 

Cohort Coding 

Year 7 Year 8 Year A 

Year 8 Year 9 Year B 

Year 9 Year 10 Year C 

 

 

3.4 Analysis 

Physical activity (in terms of average daily energy expenditure, time spent in 

moderate and vigorous intensity activity, physical activity status and 

percentages meeting current activity guidelines), physical fitness and attitude 

towards PE data was analysed according to ethnicity, school year and gender.  

Furthermore, data were analysed to establish relationships between physical 

activity (average daily energy expenditure and time spent in moderate and 

vigorous intensity physical activity) and both attitude towards PE and physical 

fitness.  Statistical analyses were carried out using the Statistical Package for 

Social Sciences (SPSS) version 11.  For all statistical analyses, the 

significance level was set at p<0.05 as is conventional for a study of this 

nature (Gratton and Jones, 2004).   
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3.4.1 Analysis of physical activity data 

3.4.1.1 Daily energy expenditure 

Following scoring and completion of all physical activity data, average daily 

energy expenditure was compared using 3 x 2 x 3 (ethnicity x gender x school 

year) repeated measures analysis of variance (ANOVA) using backwards 

elimination to achieve a par simonious solution.  B ackwards elimination was 

achieved by removing those factors which did not add significantly to the 

model.  Where significant differences were found between independent 

variables, Tukey’s HSD post hoc multiple comparisons were used to indicate 

where these differences lay.  Between subject factors were ethnicity, gender 

and school year.  Within subject factors were days of the week (weekday 1, 

weekday 2, Saturday, Sunday) and t ime (phase one and phase two).  

Recognising that physical activity data were positively skewed and not 

satisfactorily normally distributed, a logarithmic transformation was used to 

overcome the skewness in the data.  In addition, data were subjected to non-

parametric methods to confirm the results from repeated measures ANOVA 

using the log transformed data. 

 

3.4.1.2 Time spent in moderate and vigorous physical activity 

Due to the fact that data (i.e. time spent in daily moderate to vigorous activity) 

did not meet requirements for parametric tests, the Kruskall Wallis test for 

independent samples was carried out on data sets from each phase of data 

collection.  The Wilcoxen signed ranks test for related samples was used to 

compare phase one and phase two of the study. 

 



 141 
 

3.4.1.3 Physical activity status 

Based on mean daily energy expenditure, young people were classified into 

one of the four activity categories (very inactive, inactive, moderately active 

and active) represented in Table 3 for both phase one and phase two of the 

study.  T he physical activity status of the whole sample and sub-samples 

(percentages and numbers) for phase one and phase two was calculated. 

 

Table 3. Classification system adapted by Cale (1993) from the 7-day recall 

(Blair, 1984) 

Activity Score (kcal kg-1 day-1) Activity Status 

Less than 33 Very Inactive 

Between 33-36.9 Inactive 

Between 37-39.9 Moderately Active 

40 or greater Active 

 

3.4.1.4 Percentages meeting current activity guidelines 

The percentage of the overall sample and sub samples meeting 

recommended guidelines for physical activity for health was calculated; that 

being, young people should accumulate at least thirty minutes of moderate to 

vigorous intensity activity daily (NIH, 1996; HEA, 1998) and those who already 

attain this level should accumulate one hour of MVPA daily (HEA, 1998).  In 

this study, moderate activity was calculated from the amount of time reported 

in activities with an ener gy cost of four METs, while vigorous activity was 

calculated from time reported in activities with an energy cost of more than six 
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METs.  This procedure was again carried out for both phases of data 

collections. 

 

3.4.2 Analysis of attitudes towards physical education data 

Although attitudinal scales tend to result in ordinal level data, the current study 

used the sum of items in questionnaire factors with up to nine items, thus data 

were deemed suitably interval, and t herefore Mean ± SD were used as 

measures of central tendency and variability.  Descriptive statistics (Mean ± 

SD) were calculated for each of the five PAAPEQ factors (general interest, 

assessment, PE teacher, environmental adjustment and or ganisational 

choice) and total attitude towards PE for the whole sample and according to 

the independent variables of ethnicity, gender and school year. 

 

To establish the effect of the independent variables on attitude towards PE for 

each of the five attitude factors a 3 x 2 x 3 (ethnicity x gender x school year) 

multivariate analysis of variance (MANOVA) was used.  MANOVA determines 

the simultaneous effects of independent variables, and interactions, upon 

more than one dependent variable while protecting against type I errors 

(Thomas, Nelson and Silverman, 2005; Vincent, 2005).  A  reduction in 

experimentwise error is achieved by the formation of a new dependent 

variable from the linear composite of several dependent variables which is 

then statistically analysed.  I f significant differences in the newly formed 

dependent variable are found, then further analysis of the original dependent 

variables is justified (Vincent, 2005).  Therefore, multivariate analysis explored 

whether the combined factors of the PAAPEQ differed due to the three 
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independent variables of ethnicity, gender and school year and univariate 

analysis was conducted to establish exactly which of the five attitude factors 

are affected by the independent variables.  To establish this, the backward 

selection procedure was applied whereby all dependent variables are entered 

into the model and the one factor contributing the least is removed (Thomas, 

Nelson and Silverman, 2005).  Analysis continues until the only variables that 

remain are those which contribute significantly to the model (i.e. p<0.05).  

Where between subject differences were revealed, Tukey’s post hoc multiple 

comparisons were used to identify where these differences lay.   

 

3.4.3 Analysis of health related fitness data 

Measures of physical fitness were analysed using a 3 x  2 x 3 ways repeated 

measures ANOVA with backwards elimination to achieve a parsimonious 

solution.  B etween subject factors were ethnicity, gender and s chool year.  

The within subject factor was time (phase one and phase two).  Descriptive 

statistics were also calculated for each of the variables. 

 

3.4.4 Relationship between physical activity and attitude towards 

physical education 

Pearson’s Product Moment correlations were used to confirm the strength of 

any relationships between physical activity levels (energy expenditure and 

time spent in daily MVPA) and attitude towards PE.  D ata were analysed 

according to the independent variables of ethnicity, gender and school year.  

This procedure was repeated for phase one and phase two of the study. 
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3.4.5 Relationship between physical activity and health related fitness 

Pearson’s Product Moment correlations were used to determine the nature of 

any relationships between physical activity levels (energy expenditure and 

time spent in daily MVPA) and health related fitness variables.  Data were 

analysed according to the independent variables of ethnicity, gender and 

school year.  This procedure was repeated for phase one and phase two of 

the study. 
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4.0 RESULTS 
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4.1 Young people’s physical activity 

All analyses relating to young people’s physical activity, that being average 

daily energy expenditure (kcal kg-1 day-1) and average time spent in moderate 

and vigorous activity (min.), were carried out on data collected during phases 

one and two using the one-day physical activity recall questionnaire (Cale, 

1993).  The results of young people’s physical activity levels will therefore be 

reported and analysed in terms of average daily energy expenditure, time 

spent in moderate and vigorous activity, physical activity classification and 

percentages of sample and sub-samples meeting physical activity guidelines. 

 

4.1.1 Daily energy expenditure 

Energy expenditure data, analysed using a 3 x  2 x 3 r epeated measures 

ANOVA, had the within subject factors of ‘time’ (i.e. short longitudinal data 

collection over two years – phase one and phase two of the study) and ‘days’ 

of the week (i.e. weekday 1, weekday 2, Saturday and Sunday).  B etween 

subject factors were ‘school year’, ‘ethnicity’, and ‘gender’.   

 

To ensure that weekday energy expenditure was constant across weekdays 

(i.e. school days), a paired samples t-test was carried out to assess 

agreement between weekday 1 and weekday 2 data.  No significant difference 

was found between weekday energy expenditure for phase one (t = -1.4, df 

393, p>0.05) or phase two (t = 1.8, df 266, p>0.05) data collections. Mean 

energy expenditure values for weekdays 1 and 2 differed by only 0.4 and 0.5 

kcal kg-1 day-1 for phases one and two respectively.  Thus, energy expenditure 

remained relatively stable on school days.  



 147 
 

 

With reference to the within subject factor of ‘days’ of the week, results from 

repeated measures ANOVA revealed a s ignificant ‘days’ by ‘school year’ 

interaction (F6,777 = 2.3, p<0.05).  As can be seen in Figure 3, year B pupils 

reported having the highest average daily energy expenditure for schooldays, 

followed by those in year A then year C.  When compared with mean energy 

expenditure across all four measurement days (comprising Saturday, Sunday 

and two school days), average daily energy expenditure was highest for the 

youngest participants, year A (37±3 kcal kg-1 day-1) followed by young people 

in year B (36±4 kcal kg-1 day-1) and t hen year C (36±3 kcal kg-1 day-1).  A  

similar age related decline in mean values was observed for both Saturdays 

and Sundays with respondents in year A being most active and those in year 

C least active.  In summary, findings indicated that Year B pupils expended 

more energy during school days than years A and C but during the weekend, 

energy expenditure decreased with school year (i.e. from Year A to Year B to 

Year C). 

 

A highly significant ‘days’ of the week main effect was also identified (F3,777 = 

33.0, p<0.01).  Average daily energy expenditure across the week, for both 

phase one and phase two, was found to be significantly higher (all p<0.01) on 

Saturdays than on Sundays or weekdays and mean values for the phase one 

indicated that overall physical activity was higher on weekends than during the 

week.  Within subject effects for ‘days’ of the week can be seen in Table 4 in 

Appendix XIV 

 



 148 
 

0
10
20
30
40
50
60

wee
kd

ay
 1

wee
kd

ay
 2

Satu
rda

y

Sun
da

y

Days of the week

En
er

gy
 e

xp
en

di
tu

re
 (k

ca
l k

g-
1 

da
y-

1)
Year A
Year B
Year C

 

Figure 3. Average daily energy expenditure ‘days’ of the week by ‘school 

year’ interaction 

 

A significant, higher order, ‘time’ by ‘gender’ by ‘ethnicity’ interaction was 

revealed (F2,259 = 4.3, p<0.05) (see Figure 4).  I n phase one, energy 

expenditure values found black boys to be less active than black girls whereas 

in phase two it was the black boys who were more active than black girls.  

Conversely, among white and A sian groups, boys consistently expended 

more energy than girls. 

 

A highly significant, two-way, ‘time’ by ‘ethnicity’ interaction (F2,259 = 7.3, 

p<0.01) was also found (see Figure 5).  In phase one, white pupils expended 

more energy than black and Asian pupils.  However, data collected in phase 

two found that as the white pupils had aged, their activity had f allen to the 

level of black pupils.   
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Figure 4. Average daily energy expenditure ‘time’ by ‘ethnicity’ by ‘gender’ 

interaction 
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Figure 5. Average daily energy expenditure ‘time’ by ‘ethnicity’ interaction 

 

Repeated measures ANOVA also revealed a significant within subjects ‘time’ 

main effect between phases one and two (F1,259 = 5.6, p<0.05).  Average daily 

energy expenditure was found to be lower in phase two (36±3 kcal kg-1 day-1) 

than in phase one (38±4 kcal kg-1 day-1) indicating that as young people move 
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through secondary school, physical activity levels decrease.  Within subject 

effects for ‘time’ (longitudinal data collections) are presented in Table 5 in 

Appendix XIV.   

 

Furthermore, repeated measures ANOVA identified a s ignificant, ‘time’ by 

‘days’ of the week by ‘school year’ interaction (F6,777 = 2.2, p<0.05) (see 

Figure 6).  In phase one pupils in year B were found to be significantly more 

active during weekdays compared to those in years A and C.  Ho wever, in 

phase two, as pupils had pr ogressed through the school system and w ere 

now in a National Curriculum (NC) year group above that of the previous year 

(e.g. Year A pupils moved from NC Year 7 into NC Year 8), year B pupils 

were found to be less active during weekdays than their year A counterparts.  

Thus, on school days, NC Year 8 was found to be the most active year group 

of those measured.  T his would suggest that energy expenditure values on 

school days are higher for pupils in NC Year 8 t han for other years 

irrespective of the cohort measured.  M ean values supported this.  F or 

weekday 1, year A mean (±S.D.) energy expenditure increased from 35 (±3) 

kcal kg-1 day-1 during NC Year 7 to 37 (±4) kcal kg-1 day-1 for NC Year 8 which 

is comparable with year B’s values for NC Year 8 (phase one) of 36 (±4) kcal 

kg-1 day-1. 

 

A highly significant, ‘time’ by ‘days’ of the week interaction was also revealed 

(F3,777 = 12.2, p<0.01) (see Figure 7).  Mean daily energy expenditure from 

phase two revealed physical activity levels on Sunday (36±4 kcal kg-1 day-1) to 

be below those of weekday 2 (36±4 kcal kg-1 day-1) whereas, in phase one, 
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mean energy expenditure for both weekend days was found to be consistently 

above weekday values.  Within subject effects for ‘time’ by ‘days’ of the week 

interactions are presented in Table 6 in Appendix XIV. 
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Figure 6. Average daily energy expenditure ‘time’ by ‘days’ of the week by 

‘school year’ interaction 

 

With reference to tests of between subject effects, a s ignificant main effect 

according to ‘gender’ (F1,259 = 11.0, p<0.01) was found with boys expending 

more energy than their female counterparts.  G irls expended on average at 

least 2 k cal kg-1 day-1 less than boys.  M ean (±S.D.) average daily energy 

expenditure for phase two was 38 (±3) and 36 (±3) kcal kg-1 day-1 for boys and 

girls respectively; equivalent to thirty minutes of moderate activity such as 

brisk walking or badminton. 

 



 152 
 

0

10

20

30

40

50

60

Weekday1 Weekday2 Saturday Sunday

Days of the week

En
er

gy
 e

xp
en

di
tu

re
 (k

ca
l k

g-
1 

da
y-

1) Phase one
Phase two

 

Figure 7. Average daily energy expenditure ‘time’ by ‘days’ of the week 

interaction 

 

A significant ‘ethnicity’ main effect was also revealed (F1,259 = 10.1, p<0.01).  

Tukey’s HSD multiple comparisons found significant differences between 

white and Asian (HSD = 2.8, p<0.01) and black and Asian groups (HSD = 2.0, 

p<0.01) but not between young people from white and black groups (p>0.05).  

Young Asian people reported significantly lower levels of energy expenditure 

than white and black respondents with a mean (±S.D.) average daily energy 

expenditure of 35 (±3) kcal kg-1 day-1.  This value is approximately 2 kcal kg-1 

day-1 less than black and white groups and equivalent to thirty minutes of 

moderate intensity activity.  Results from between subject effects can be seen 

in Table 7 in Appendix XIV. 

 

Although mean values for average daily energy expenditure for phase two 

suggest an age related decline in energy expenditure, tests of between 

subject effects did not reveal a significant main effect according to school year 
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(p>0.05), therefore, energy expenditure was at a s imilar level for all year 

groups.  Mean (± S.D.) energy expenditure for respondents in year C was 36 

± 2 kcal kg-1 day-1, one kcal kg-1 day-1 less than respondents in year B.  The 

difference in energy expenditure between year B and year C is equivalent to 

almost thirty minutes of light physical activity such as walking or housework or 

approximately fifteen minutes of moderate physical activity such as brisk 

walking, cycling or swimming. 

 

Means and standard deviations for young people’s average daily energy 

expenditure (kcal kg-1 day-1) values across ‘days’ of the week, between phase 

one and phase two, for the whole sample and ac cording to school year, 

ethnicity and gender are presented in Table 8 in Appendix XV. 

 

4.1.2 Time spent in moderate activity 

Due to the fact that data did not meet the requirements for parametric tests, 

the Kruskal Wallis test for independent samples was used to assess 

differences in time (min.) spent in moderate activity according to ‘school year’, 

‘ethnicity’ and ‘gender’. 

 

Analyses conducted on data collected during phase one revealed a significant 

difference in reported time spent in moderate activity according to ‘school 

year’ (χ2 = 11.1, df 2, p<0.01).  Pupils in year A reported spending more time 

in moderate activity than young people in years B and C.  Pupils in year A 

spent on average thirteen minutes more in moderate activity than those in 

year B and eighteen minutes more than those in year C.  Mean rank for time 
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spent in moderate activity was 222.7, 192.9 and 177.2 minutes for Years A, B 

and C respectively.  However, no such significant difference was found from 

data collected during phase two (p>0.05). 

 

Analyses conducted on both phase one (χ2 = 18.3, df 2, p<0.01) and phase 

two (χ2 = 23.8, df 2, p<0.01) data consistently found differences according to 

‘ethnicity’.  In phase one, Asian participants were found to engage in fifteen 

minutes less moderate activity than black, and twenty-four minutes less than 

white participants.  Mean rank for time spent in moderate activity was 218.9, 

196.5 and 165.8 minutes for white, black and Asian groups respectively.  In 

phase two, Asian pupils participated in almost thirty minutes less moderate 

activity than white pupils and almost a quarter of an hour less than black 

pupils.  Mean rank for time spent in moderate activity was 155.0, 135.5 and 

105.3 minutes for white, black and Asian groups respectively. 

 

With reference to ‘gender’, both phase one (χ2 = 20.2, df 1, p<0.01) and 

phase two (χ2 = 11.6, df 1, p<0.01) found boys spent significantly more time in 

moderate activity than girls.  On average, boys participated in an extra twenty-

four minutes during phase one (mean rank for time spent in moderate activity 

was 233.4 and 179.0 min. for boys and girls respectively).  In phase two this 

difference fell to twenty minutes (mean rank was 154.5 minutes for boys and 

121.4 min. for girls).  These findings would indicate that although boys engage 

in more moderate activity than girls, the gap between them narrows as they 

age and move through secondary school education. 
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To examine whether the amount of reported time spent in moderate activity 

changed with time (i.e. between phase one and phase two), the Wilcoxen test 

for related samples was used.  Results of the Wilcoxen test indicated a highly 

significant difference between the two phases (Z = -3.2, df 1, p<0.01).  During 

phase two of data collection young people reported spending ten minutes less 

in moderate activity than previously reported in phase one.  Mean ranks for 

phase one and phase two were 138.2 and 122.1 minutes respectively. 

 

Mean rank, mean and standard deviations for time (min.) spent in moderate 

activity using data from both phase one and phase two, for the whole sample 

and according to school year, ethnicity and gender are shown in Table 9 in 

Appendix XVI. 

 

4.1.3 Time spent in vigorous activity 

Kruskal Wallis tests for independent samples were again used to analyse data 

for any significant differences in time (min.) spent in vigorous activity 

according to ‘school year’, ‘ethnicity’ and ‘gender’.   

 

In phase one, a s ignificant difference was identified between respondents in 

school years A, B and C (χ2 = 22.5, df 2, p<0.01).  Year B pupils were found 

to spend more time in vigorous activity than years A and C thereby supporting 

the findings of analysis conducted on the energy expenditure data.  Mean 

values indicated that pupils in year B participated in three minutes more than 

year A pupils and thirteen minutes more than those in year C.  Mean rank for 

time spent in vigorous activity was 217.4, 215.3 and 140.8 minutes for years 
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A, B and C respectively.  Furthermore, a s ignificant difference was found in 

phase two (χ2 = 39.9, df 2, p<0.01).  Mean values indicated that young people 

in year A engaged in five minutes more of vigorous activity than year B pupils 

and almost fourteen minutes more than those in year C.  Mean rank for time 

spent in moderate intensity was 162.0, 139.1 and 94.3 minutes for years A, B 

and C respectively.  Therefore, moderate activity levels fall as pupils’ age. 

 

Kruskal Wallis further revealed significant differences according to ‘ethnicity’ 

(χ2 = 61.9, df 2, p<0.01).  In phase one, white pupils were found to spend nine 

minutes longer in vigorous activity than black pupils and al most twenty 

minutes longer than Asian pupils.  M ean rank for time spent in vigorous 

intensity activity was 233.9, 205.3 and 140.8 minutes for white, black and 

Asian groups respectively.  H owever, no s uch difference was revealed for 

phase two (p>0.05).   

 

In terms of vigorous activity, boys were again found to be s ignificantly more 

active than girls during both phase one (χ2 = 56.2, df 1, p<0.01) and phase 

two (χ2 = 51.0, df 1, p<0.01).  Boys spent on average approximately twenty 

minutes longer in vigorous activity than girls in both phases.  Mean rank for 

time spent in vigorous activity during phase one was 254.9 and 168.0 minutes 

for boys and girls respectively and during phase two mean ranks were 174.1 

min. for boys and 109.2 min. for girls. 

 

Wilcoxen tests for related samples were again used to analyse data for a 

significant difference in the time spent in vigorous activity between phases 
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one and two and a significant difference was revealed (Z = -2.7, df 1, p<0.01).  

According to mean values, young people reported spending approximately 

five fewer minutes in vigorous activity during phase two than previously 

reported in phase one.  Mean ranks for phase one and phase two were 89.3 

and 98.05 minutes respectively. 

 

Mean rank, mean and standard deviation for time (min.) spent in vigorous 

activity according to school year, ethnicity and g ender for phase one and 

phase two are presented in Table 10 in Appendix XVII. 

 

4.1.4 Physical activity status 

Participants were classified as very inactive, inactive, moderately active and 

active according to average daily energy expenditure (kcal kg-1 day-1).  T he 

physical activity classifications are in accordance with protocols devised by 

Cale (1993) and adapted from the 7-day recall questionnaire (Blair, 1984).  

The physical activity status of the whole sample and o f sub-samples 

(percentages and numbers) from both phase one and phase two can be seen 

in Table 11 in Appendix XVIII. 

 

The physical activity status of the overall sample in phase one revealed over 

half the participants (54.3%) to be classified as inactive or very inactive.  Only 

one quarter (24.1%) of the participants fell into the active category and 21.6% 

were categorised as moderately active.  However, in phase two, the 

percentage of young people classified as either inactive or very inactive had 

increased to 63.3%, with only 12.7% of the overall sample classified as active. 
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Physical activity classification for sub-samples followed a s imilar pattern.  In 

the case of ‘school year’ an age related decline was observed.  Those in year 

A were more likely to be classified as either moderately active or active than 

those in year B who, in turn, were more likely to be classified as moderately 

active or active than those in year C.  S imilarly, participants in year C were 

more likely to be classified as inactive or very inactive than in year A.  In year 

A, 45.9% of young people were classified as either inactive or very inactive.  

This percentage gradually increased across the school years with almost 54% 

of year C participants being classified as inactive and a further 11% falling into 

the very inactive activity status category.  T hese findings suggest that with 

age, young people are becoming less active and are therefore more likely to 

be classified as either inactive or very inactive.  P hase two data supported 

these findings as pupils were twelve months older than in phase one; 59.6% 

of year A (an increase of almost 15% on phase 1), 62.1% of year B and 

69.2% of year C pupils were classified as either inactive or very inactive.   

 

According to ‘ethnicity’, a gr eater percentage of white respondents were 

classified as either moderately active or active than black and Asian 

participants.  I n phase one, Asian pupils were the least active with 76.6% 

falling into the inactive or very inactive categories.  Although, in phase two this 

value increased to 81.0%, the decline in activity was to a lesser extent than 

white and black pupils.  The percentages of white and black pupils classified 

as inactive or very inactive increased by approximately ten percent between 
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the two phases (i.e. from 39.8 to 50.0% and from 52.4 to 63.7% for white and 

black groups respectively). 

 

In phase one a l ower percentage of girls than boys was categorised as 

moderately active or active.  F urthermore, over 60% of girls fell into very 

inactive and inactive categories compared to approximately 35% of boys.  In 

phase two both of these percentages increased to 74.0% and 46.1% for girls 

and boys respectively.   

 

4.1.5 Percentages meeting current activity guidelines 

Mean time spent in daily accumulated sustained bouts (of at least five 

minutes) of moderate to vigorous intensity activity was calculated using the 

four by one-day recall questionnaire (Cale, 1993).  M ean values were then 

compared with physical activity guidelines for young people (NIH, 1996; HEA, 

1998).  Percentages and numbers of young people for the overall sample and 

sub-samples meeting these guidelines for both phase one and phase two of 

the study are presented in Table 12 in Appendix XIX.  

 

With reference to phase one, almost 60% of the overall sample was found to 

meet the guideline of 60 minutes of accumulated bouts of activity and a further 

quarter attaining 30 minutes.  However, in phase two the percentage meeting 

the 60 minutes recommendation had fallen to approximately 50% of the 

overall sample.  Thus, over time fewer participants were meeting the desirable 

recommendations. 
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In regard to ‘school year’, an ag e related decline in accumulated bouts of 

moderate to vigorous activity was again observed for both phases one and 

two.  I n phase one, two thirds of young people in year A were meeting 60 

minutes of accumulated bouts.  In year B this fell to almost 60% and of those 

in year C, only 50% were accumulating 60 minutes of moderate to vigorous 

physical activity.  I n addition, a q uarter (23.5%) of young people in year C 

were failing to meet guidelines (either 60 or 30 minute guidelines).  T his 

pattern was repeated for phase two, however, with even fewer numbers 

attaining the recommendations.  When participants were one NC Year older, 

approximately 60% of year A, 50% of year B and 35% of year C pupils were 

meeting the 60 minutes recommendations. 

 

In phase one over two thirds of white (70.5%), 55.8% of black and 41.1% of 

Asian pupils achieved at least 60 minutes of accumulated activity.  However, a 

third (32.6%) of young Asians attained 30 minutes of accumulated moderate 

to vigorous activity, more than black and white ethnic groups.  Subsequently, 

although fewer Asian pupils were meeting the optimal 60 minutes guidelines, 

a greater percentage than white and black groups were meeting the minimum 

recommendations.  A gain, phase two data supported these findings with 

greater percentages of white than black and Asian groups engaging in 

accumulated bouts of moderate to vigorous intensity activity of over 60 

minutes.   

 

In phase one, the majority of boys (85.8%) were meeting 60 minutes of 

accumulated bouts of moderate and vigorous activity compared with under 
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half the girls.  H owever, in phase two the percentage of boys meeting this 

guideline had fallen by approximately 20% to 67.5% and girls’ percentages fell 

by almost 10%.  In conclusion, for both phases, approximately three times as 

many girls than boys were failing to meet recommended guidelines but 

findings suggest that the percentage drop off rate for boys was greater than 

for girls. 

 

Although the majority of young people satisfied at least minimum guidelines 

(i.e. 30 minutes of moderate to vigorous physical activity), and are therefore 

achieving sufficient levels of activity to maintain health, among certain sub-

samples the numbers failing to meet these recommended guidelines are 

higher than others.  Percentages indicate that more year C participants than 

years A and B, more girls than boys, and more Asian than black and white 

participants were failing to meet these guidelines.  Furthermore, irrespective 

of age, ethnicity or gender, the percentage of young people failing to meet the 

minimum guidelines increased as they moved through adolescence. 

 

 

4.2 Young people’s attitudes towards physical education 

Attitude towards PE, as measured using the PAAPEQ (Shropshire, 1997), 

elicited total attitude scores as well as values for each of the five attitude 

factors (i.e. general interest, assessment, PE teacher, environmental 

adjustment and organisational choice) for analysis. 
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Multivariate analysis of variance (MANOVA) with backwards elimination were 

conducted to assess any differences in attitude towards PE data according to 

‘ethnicity’, ‘gender’ and ‘school year’ for both phases of the study. 

 

Results of MANOVA carried out on the data collected during phase one 

revealed a s ignificant, multivariate, higher order ‘ethnicity’ by ‘gender’ by 

‘school year’ interaction (F20,1234 = 1.9, p<0.05).  A  significant, two way 

‘ethnicity’ by ‘gender’ interaction was also found (F10,744 = 1.9, p<0.05).  

Significant, multivariate main effects were identified according to ‘school year’ 

(F10,744 = 2.4, p<0.01) and ‘ ethnicity’ (F10,744 = 2.2, p<0.05).  Results of 

multivariate tests are presented in Table 13 in Appendix XX.  

 

In the first factor, general interest (D1) a s ignificant higher order, three-way, 

‘ethnicity’ by ‘gender’ by ‘school year’ interaction was revealed (F4,376 = 2.6, 

p<0.05).  Among girls, general interest towards PE became less positive 

between school years A and C.  However, this pattern was not observed for 

all boys as the attitudes of black males towards PE were found to become 

more positive in later school years.  As a result, black boys went from having 

one of the least positive attitudes towards the general interest factor in year A 

to having the most positive in year C.  The full nature of the interaction can be 

seen in Figure 8. 

 

Also within the general interest factor, MANOVA revealed a s ignificant main 

effect according to ‘school year’ (F2,376 = 8.3, p<0.01).  R esults of Tukey’s 

HSD multiple comparisons revealed significant differences in attitude scores 
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between year C and year A (HSD = 4.3, p<0.01) and year C and year B (HSD 

= 3.7, p<0.01). Mean values showed that year C respondents have a l ess 

positive general interest towards PE than their year A and year B peers 

(Mean±S.D. were 29.8±4.8, 29.2±4.8 and 25.5±6.2 for years A, B and C 

respectively).  Thus, attitude becomes less positive as pupils progress through 

secondary education and therefore becomes less favourable with age. 
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Figure 8. General interest factor ‘school year’ by ‘ethnicity’ by ‘gender’ 

interaction for phase one. 

 

A significant three-way interaction was revealed within the second factor, 

assessment in PE (D2) (F4,376 = 2.6, p<0.05).  Among girls, attitude towards 

assessment in PE either declined with school year or remained relatively 

stable, irrespective of ethnicity.  H owever, for boys, no general pattern was 

observed and among black boys, attitude towards assessment in PE actually 

improved and became more positive (see Figure 9).   
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In the third factor, attitude towards the PE teacher (D3), a significant two-way, 

‘ethnicity’ by ‘gender’ interaction was found (F2,376 = 3.8, p<0.05).  As can be 

seen from Figure 10, among black and Asian ethnic groups, boys had a less 

positive attitude towards the PE teacher than girls.  H owever, among white 

groups this pattern was reversed and it was the boys who had the more 

favourable attitude towards their teacher. 
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Figure 9. Assessment factor ‘school year’ by ‘ethnicity’ by ‘gender’ interaction 

for the phase one. 

 

In addition, a significant ‘ethnicity’ main effect was revealed within the PE 

teacher factor (F2,376 = 4.5, p<0.05).  Tukey’s post hoc tests identified 

significant differences between Asian and white pupils (HSD = 1.1, p<0.01).  

Descriptive statistics showed that in this four-item factor, white pupils 

responded with a mean score of 12 (±2.3) out of a possible 16.  However, the 

mean score for Asian pupils was 10.8 (±3.0) out of 16.  Therefore, Asian 

pupils had a less favourable attitude towards their PE teachers compared to 
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white pupils.  Mean attitude scores for black pupils were between the values 

for white and Asian groups at 11.3 (±2.3). 
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Figure 10. PE teacher factor ‘ethnicity’ by ‘gender’ interaction for phase one 

 

 

Analysis conducted on the fifth and final factor, organisational choice (D5), 

again revealed a significant, three-way, ‘ethnicity’ by ‘gender’ by ‘school year’ 

interaction (F4,376 = 2.6, p<0.05).  Across the year groups, boys and girls from 

white and bl ack ethnic groups were found to have similar attitude scores.  

However, within the Asian ethnic group, girls in years A and B had more 

positive attitudes towards the organisational choice factor than boys with 

Asian boys reporting the lowest attitude scores of all the groups.  In year C 

this finding was reversed and Asian boys reported a more positive attitude 

towards this factor than either Asian girls or the overall group.  Thus, Asian 

boys went from having the most negative attitude in years A and B to having 

the most positive in year C.  The full nature of the interaction can be seen in 

Figure 11. 
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Results of univariate effects for phase one can be seen in Table 15 i n 

Appendix XX.   

 

0

1

2

3

4

5

6

7

White Black Asian White Black Asian White Black Asian

Year A Year B Year C

Ethnicity according to school year

At
tit

ud
e 

sc
or

e

Boys
Girls

 

Figure 11. Organisational choice factor ‘school year’ by ‘ethnicity’ by ‘gender’ 

interaction for phase one 

 

MANOVA conducted on dat a collected during phase two revealed a 

significant, multivariate, ‘ethnicity’ by ‘gender’ interaction (F10,498 = 2.7, 

p<0.01). A significant, multivariate main effect was identified according to 

‘school year’ (F10,498 = 2.6, p<0.01).  N o further significant multivariate 

differences were found (p>0.05).  Results of multivariate tests are presented 

in Table 14 in Appendix XX. 

 

In the general interest factor, a significant ‘school year’ main effect was found 

(F2,253 = 9.6, p<0.01).  Results of Tukey’s HSD multiple comparisons revealed 

significant differences in attitude in the general interest factor between 
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participants in year C and those in years A (HSD = 5.4, p<0.01) and B (HSD = 

3.4, p<0.01).  Mean attitude score for year C in this interest factor was over 

three less than year B and over six less than year A (Mean±S.D. were 

29.6±4.4, 27.6±6.3 and 24.2±7.8 for years A, B and C  respectively).  

Therefore, the findings supported those of phase one; attitude in this factor 

becomes less favourable as pupils age. 

 

A similar ‘school year’ main effect was found in the assessment factor (F2,253 = 

5.7, p<0.01).  Tukey’s HSD again found significant differences between year 

C and y ear A (HSD = 1.8, p<0.01) and y ear C and y ear B (HSD = 1.4, 

p<0.01).  D escriptive statistics showed that pupils’ attitudes towards 

assessment in PE became less positive as they move through secondary 

school and, therefore, an age related decline was observed (Mean±S.D. were 

10.3±2.6, 9.9±2.8 and 8.5±3.3 for Years A, B and C respectively).    

 

As with the findings of phase one, a significant, two-way, ‘ethnicity’ by ‘gender’ 

interaction was found in the PE teacher factor (F2,253 = 5.7, p<0.01).  However, 

unlike the findings of phase one, the nature of the current interaction showed 

black and Asian boys to have a more positive attitude than black and Asian 

girls towards their PE teacher (see Figure 12); the analysis conducted on data 

collected in phase one found white boys to hold a more favourable attitude 

than white girls.  Thus, between data collections (i.e. between phases one and 

two) the attitudes of black and Asian boys overtook those of black and Asian 

girls whilst among the white ethnic group, boys attitudes towards their PE 

teachers became less favourable than girls. 
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Figure 12.  PE teacher factor ‘ethnicity’ by ‘gender’ interaction for phase two 

 

Analysis conducted also showed a s ignificant difference in attitude towards 

the PE teacher according to the main effect of ‘school year’ (F2,253 = 3.2, 

p<0.05).  Post hoc tests showed a significant difference in attitude towards the 

PE teacher between young people in school years B and C (HSD = 1.0, 

p<0.05).  Mean values were 11.6 (±2.2) and 10.6 (±2.6) for years B and C  

respectively.  I n addition, the mean for year A was similar to the values for 

year B but showed greater variability in the data (11.5±2.4). 

 

Results of univariate effects for phase two can be seen in Table 16 in 

Appendix XX.   

 

Means and standard deviations for total attitude towards PE and each of the 

five factors, during both phases of the study for the whole sample and 

according to school year, ethnicity and gender can be seen in Table 17 in 

Appendix XXI.  
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4.3 Young people’s health related fitness 

Means and standard deviations for measures of health related fitness (i.e. 

percent body fat, body mass index, cardiovascular endurance, flexibility, 

muscular endurance and muscular strength) in a sub-sample of participants 

for both phases of the study are presented in Table 18.  Data were analysed 

using 3 x 2 x 3 way repeated measures ANOVA with backwards elimination to 

achieve a par simonious solution.  B etween subject factors were ‘ethnicity’, 

‘gender’ and ‘school year’.  Where significant differences between subjects 

were identified, Tukey’s HSD post hoc multiple comparisons were conducted 

to determine where these differences occurred.   

 

4.3.1 Percent body fat and body mass index 

Tests of within subject effects revealed a significant difference in percent body 

fat values between phase one and phase two (F1,53 = 4.4, p<0.05).  M ean 

values indicate that for the whole sample there was a s ignificant increase in 

body fat from 19.8% to 20.9%.  No such difference was observed for body 

mass index, however, a significant ‘time’ by ‘gender’ interaction was revealed 

(F4,53 = 5.1, p<0.05).  B oys’ BMI values were found to decrease from 

22.5(±7.5) to 18.8(±6.6) between phase one and phase two.  For girls, BMI 

values remained relatively stable between measurements (26.7±7.7 and 

26.5±7.4 for phase one and phase two respectively).  Within subject effects 

for ‘time’ are presented in Tables 19 and 21 (in Appendix XXII) for body fat 

percent and BMI respectively. 
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Table 18. Means and standard deviations (M±S.D.) for health related fitness between phases one and two according to school 
year, ethnicity, and gender. 
 

School 
Year 

Ethnicity Sex Body fat 
(%) 

BMI Cardiovascular 
Endurance 

(ml∙kg-1∙min-1) 

Flexibility 
(cm) 

Muscular Endurance 
(No. sit-ups) 

Muscular Strength - 
dominant hand 

(kg) 

Muscular Strength - 
non-dominant hand 

(kg) 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Phase 

one 
Phase 

two 
Overall sample 19.8±3.4 20.9±4.2 25.2±7.8 23.7±8.0 32.7±5.8 33.3±5.5 25.5±8.0 24.7±7.7 18.7±4.2 21.5±4.3 20.9±5.4 23.6±6.0 19.8±5.3 21.8±5.9 
Year A   18.9±3.7 20.7±5.2 24.0±8.8 21.7±8.9 32.8±6.9 34.4±6.1 27.2±6.3 25.1±7.8 18.1±3.9 20.8±5.3 17.9±4.2 21.3±5.6 16.8±4.4 20.1±5.8 
Year B   19.8±3.3 20.6±3.2 24.9±7.6 23.7±6.6 32.9±5.1 3.1±5.0 24.6±8.9 23.9±7.0 19.2±3.8 21.9±4.0 21.6±5.3 24.0±5.4 20.7±5.0 22.0±4.8 
Year C   20.8±3.0 22.3±3.5 27.3±6.7 28.2±7.8 32.3±5.3 31.4±5.1 24.9±8.2 25.6±9.3 18.9±5.1 22.5±2.4 23.6±5.2 27.7±6.0 22.4±5.2 25.3±7.2 
 White  19.8±3.1 20.8±3.5 25.6±6.9 24.9±7.0 32.6±5.5 32.9±5.1 25.4±7.5 23.3±7.7 18.4±4.5 21.2±4.4 20.7±5.0 22.4±5.5 19.4±4.8 20.8±5.5 
 Black  19.8±3.6 22.7±5.2 22.4±8.5 20.0±9.1 35.1±7.1 36.6±6.8 29.7±7.4 29.1±7.0 20.2±3.0 23.3±4.0 22.0±4.9 26.3±5.6 21.9±5.6 25.4±6.1 
 Asian  19.8±4.1 19.6±7.4 26.5±9.0 24.3±8.6 31.4±4.8 31.1±3.7 22.4±8.3 23.6±7.0 18.5±4.1 20.6±4.4 20.5±6.6 24.0±6.7 19.3±5.9 21.1±5.7 
  Boys 19.4±3.4 19.7±2.7 22.5±7.5 18.8±6.6 34.3±5.6 36.5±5.1 21.5±7.4 22.5±6.3 21.5±4.5 24.8±2.5 21.6±6.1 25.4±7.0 20.3±5.4 23.6±6.2 
  Girls 19.9±3.5 21.6±4.7 26.7±7.7 26.5±7.4 31.9±5.8 31.5±4.9 27.6±7.5 25.9±8.1 17.3±3.2 19.7±4.1 20.5±5.0 22.5±5.1 19.6±5.3 20.8±5.5 
Year A White  19.1±3.7 21.4±4.3 24.4±7.4 25.8±8.7 33.2±7.2 32.8±5.6 25.8±5.9 20.0±7.9 17.9±4.1 20.1±5.7 16.6±3.4 19.2±3.3 15.9±3.5 18.0±4.2 
 Black  18.9±2.9 21.9±5.9 22.8±8.9 17.3±6.8 35.8±7.9 39.4±5.4 29.4±7.3 29.7±6.6 20.9±2.8 24.1±3.9 20.8±3.9 24.5±6.0 19.5±4.4 23.9±5.8 
 Asian  18.6±4.7 17.9±5.3 24.8±10.5 21.0±9.8 29.4±3.6 30.3±3.3 26.7±5.5 27.1±4.7 15.5±2.8 17.6±4.0 16.4±4.0 20.5±6.9 15.3±4.5 18.7±6.4 
  Boys 18.2±3.2 18.8±2.3 20.6±7.7 15.6±5.1 32.8±5.6 36.8±5.6 26.1±5.7 24.2±7.1 20.0±4.4 25.0±3.3 18.2±3.4 22.0±7.0 17.3±3.8 21.4±6.9 
  Girls 19.3±4.1 22.0±6.3 26.2±8.8 26.0±8.5 32.8±7.7 32.7±6.1 27.9±6.7 25.7±8.5 16.8±3.1 17.9±4.3 17.6±4.8 20.8±4.7 16.6±4.9 19.3±5.1 
Year B White  19.4±2.9 19.6±2.4 25.3±6.9 23.2±6.0 32.3±4.9 33.4±4.9 25.3±8.1 23.7±6.4 18.8±3.9 21.6±4.1 20.9±4.5 22.3±4.6 19.4±4.3 20.8±4.3 
 Black  20.5±4.4 23.9±4.7 21.7±9.5 22.2±11.9 36.4±5.9 34.4±7.9 30.3±8.7 29.3±10.1 19.4±3.1 22.0±4.8 23.8±5.6 29.8±4.1 25.8±4.1 28.2±3.1 
 Asian  20.8±3.8 22.0±3.6 26.3±8.2 26.8±4.3 32.1±4.7 30.8±2.8 17.1±7.7 20.8±5.5 20.4±3.9 22.8±3.9 22.0±7.3 27.4±5.7 20.6±5.4 23.2±4.7 
  Boys 20.2±3.1 20.7±2.9 22.6±6.5 20.5±6.6 34.4±5.0 36.0±5.1 17.3±7.0 20.6±4.6 21.9±3.7 24.6±2.0 22.0±6.2 27.0±5.5 20.4±4.5 24.2±4.4 
  Girls 19.6±3.5 20.5±3.5 26.3±7.9 25.8±5.9 32.1±5.1 31.2±4.0 28.7±7.2 26.2±7.6 17.7±2.8 20.1±4.0 21.3±4.8 21.8±4.3 20.0±5.3 20.4±4.5 
Year C White  20.8±2.8 23.7±3.7 27.1±6.5 29.2±5.6 32.5±5.3 31.4±5.6 25.3±7.9 29.2±9.8 18.1±5.7 22.0±2.2 23.3±4.7 28.5±7.2 22.0±5.0 26.2±7.9 
 Black  21.7±4.5 23.7±3.3 22.7±4.7 27.4±13.4 27.7±1.6 28.5±2.4 29.0±5.6 26.0±2.8 18.7±3.1 22.0±4.2 22.3±7.4 29.3±3.1 21.2±9.2 27.8±11.7 
 Asian  20.3±3.3 19.5±2.0 29.5±7.4 27.1±10.4 33.5±5.9 32.8±5.6 22.3±9.6 21.0±10.4 20.8±3.5 23.3±2.2 25.0±5.9 25.7±5.9 23.8±4.6 22.9±5.2 
  Boys 20.1±4.2 18.4±1.7 25.9±8.6 27.1±3.7 36.9±6.4 37.4±4.4 22.0±6.3 24.0±11.3 23.6±5.7 24.5±0.7 27.2±6.2 34.2±5.7 26.2±5.4 31.6±7.2 
  Girls 21.0±2.5 23.1±3.3 27.8±6.0 28.4±8.5 30.7±3.9 30.2±4.4 25.9±8.6 26.0±9.6 17.2±3.7 22.0±2.4 22.4±4.2 26.4±5.4 21.1±4.4 24.1±6.8 
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In terms of percent body fat, tests of between subject effects revealed a 

significant ‘school year’ by ‘ethnicity’ interaction (F4,53 = 2.6, p<0.05) (see 

Figure 13).  Findings indicated that amongst black pupils, percent body fat for 

year B was greater than year A but years B and C had similar levels of body 

fat percent (23.9% and 23.7% for years B and C respectively).  H owever, 

amongst Asian and white groups, more complex patterns were observed.  The 

percent body fat of Asian participants increased between years A and B  to 

22%, before declining to 19.5% in year C.  C onversely, among white 

participants, body fat values decreased between from 21.4% in year A to 

19.6% in year B before increasing in year C to percent values similar to those 

of black pupils (i.e. 23.7%).  Furthermore, a significant ‘gender’ main effect 

was found (F1,53 = 16.4, p<0.01).  In phase two, mean percent body fat values 

for girls were 2% above those of boys.  A similar trend was observed in phase 

one although the difference was not as marked (i.e. a body fat difference of 

0.5%).  R esults from between subject effects can be seen in Table 20 

(Appendix XXII).   

 

Tests of between subject effects revealed a s ignificant ‘school year’ by 

‘ethnicity’ interaction (F4,53 = 3.1, p<0.05) according to BMI (see Figure 14) 

and partially replicates the pattern observed for the interaction according to 

percent body fat.  BMI values for black pupils again followed an age related 

increase between years A and C (mean values for black groups were 17.3, 

22.2 and 27.4 for years A, B and C respectively).  A  similar pattern was 

observed for Asian pupils although the increase was less gradual than for 

black participants (mean values for Asian groups were 21.0, 26.8 and 27.1 for 
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years A, B and C respectively).  However, BMI values for white pupils again 

decreased between years A and B, from 25.8 to 23.2, before increasing again 

to 29.2.  Thus, in years A and C white pupils have the highest BMI values.  

Results of between subject effects can be seen in Table 22 (Appendix XXII). 
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Figure 13. ‘School year’ by ‘ethnicity’ interaction according to percent body fat  
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Figure14.  ‘School year’ by ‘ethnicity’ interaction according to BMI 
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4.3.2 Cardiovascular endurance 

Tests of within subject effects did not reveal any significant differences (all 

p>0.05).  Results from within subject effects can be seen in Table 23 

(Appendix XXII). 

 

Tests of between subject effects identified a s ignificant ‘school year’ by 

‘ethnicity’ interaction (F4,53 = 2.7, p<0.05) (see Figure 15).  A n age related 

increase in predicted VO2 peak levels was revealed for white and Asian 

participants.  However, young black people, who achieved the highest values 

in year A, demonstrated a decrease in cardiovascular fitness with school year 

(i.e. cardiovascular endurance declines with school year).  F urthermore, a 

significant main effect according to ‘gender’ (F1,53 = 10.4, p<0.01) was found.  

Mean values indicated that boys possess a g reater level of cardiovascular 

endurance compared to girls.  Mean (±S.D.) values for phase two were 36.5 

(±5.1) ml∙kg-1∙min-1 and 31.5 (±4.9) ml∙kg-1∙min-1 for boys and g irls 

respectively.  Results from between subject effects can be seen in Table 24 

(Appendix XXII). 

 

4.3.3 Flexibility 

Repeated measures ANOVA did not reveal any significant within subject 

differences (all p>0.05) in hamstring and lower back flexibility levels.  Results 

from within subject effects can be seen in Table 25 (Appendix XXII).   
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Figure 15. ‘School year’ by ‘ethnicity’ interaction according to cardiovascular 

fitness 

 

Tests of between subject effects identified a significant main effect according 

to ‘ethnicity’ (F2,56 = 3.8, p<0.05).  T ukey’s HSD multiple comparisons 

revealed significant differences between black and white (HSD = 6.1, p<0.01) 

and between black and Asian participants (HSD = 5.9, p<0.05).  Mean (±S.D) 

values for the sit and reach test for black pupils were 29.1 (±7.0) cm 

compared to 23.3 (±7.7) cm and 23.6 (±7.0) cm for white and Asian groups 

respectively.  Therefore, black participants had a higher mean flexibility than 

white and Asian groups who were found to possess a level of flexibility similar 

to each other.  Results from between subject effects can be seen in Table 26 

(Appendix XXII).  

  

4.3.4 Muscular endurance 

Tests of within subject effects revealed a significant difference in the number 

of sit-ups completed in thirty seconds between phases one and two of the 
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study (F1,56 = 25.7, p<0.01). Mean (±S.D.) values indicated that the number of 

sit-ups completed increased between phases one and two from 18.7 (±4.2) to 

21.5 (±4.3).  R esults from within subject effects can be seen in Table 27 

(Appendix XXII). 

 

Tests of between subject effects identified significant main effects according 

to ‘school year’ (F2,56 = 5.6, p<0.01), ‘ethnicity’ (F2,56 = 3.9, p<0.05) and 

‘gender’  (F1,56 = 50.8, p<0.01).  With reference to ethnic differences, Tukey’s 

HSD multiple comparisons indicated significant differences between black and 

white (HSD = 2.0, p<0.05) and black and Asian groups (HSD = 2.8, p<0.01).  

Mean values indicated that black pupils completed approximately two more 

sit-ups than both white and Asian pupils.  Tukey’s HSD multiple comparisons 

were again used to explore differences according to school year and 

significant differences were revealed between participants in year A and year 

B (HSD = 1.5, p<0.05).  Descriptive statistics showed that on average, Year A 

pupils completed approximately one l ess sit-up than those in Year B.  With 

reference to gender, mean (±S.D.) values showed that boys completed 24.8 

(±2.5) sit-ups compared with 19.7 (±4.1) completed by girls; a di fference of 

almost five sit-ups in thirty seconds.  Results from between subject effects can 

be seen in Table 28 (Appendix XXII).  

 

4.3.5 Muscular strength 

Tests of within subject effects revealed significant differences between phases 

one and two in the grip strengths of dominant (F1,55 = 34.6, p<0.01) and non-

dominant hands (F1,55 = 25.1, p<0.01).  Mean (±S.D.) values showed that in 
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both instances performance increased; for the dominant hand, grip strength 

increased from 20.9 (±5.4) kg to 23.6 (±6.0) kg and for the non-dominant hand 

values increased from 19.8 (±5.3) kg to 21.8 (±5.9) kg.  Results from within 

subject effects can be seen in Tables 29 and 31 (Appendix XXII) for dominant 

and non-dominant hands respectively. 

 

With reference to the dominant hand, tests of between subject effects 

identified significant main effects according to ‘school year’ (F2,55 = 11.3, 

p<0.01) and ‘gender’  ( F1,55 = 5.9, p<0.05).  Tukey’s HSD multiple 

comparisons revealed significant differences between participants in years A 

and B (HSD = 3.2, p<0.05) and between young people in years A and C (HSD 

= 6.3, p<0.01).  Descriptive statistics showed that mean values in year A were 

approximately 3 kg less than values for year B and in excess of 6 kg less than 

year C.  Mean values showed boys to posses greater grip strength than girls 

(Mean±S.D. were 25.4±7.0 and 22.5±5.1 kg for boys and girls respectively).  

Results from between subject effects can be seen in Table 30 (Appendix 

XXII).  

 

In terms of the non-dominant hand, tests of between subject effects identified 

significant main effects according to ‘school year’ (F2,55 = 9.7, p<0.01), 

‘ethnicity’ (F2,55 = 4.6, p<0.05) and ‘gender’ (F1,55 = 4.2, p<0.05).  Tukey’s HSD 

identified a s ignificant difference between year A and y ear C (HSD = 5.7, 

p<0.01).  Descriptive statistics showed a school year related increase in grip 

strengths of the non-dominant hand; mean values increased by almost 2 kg 

between years A and B and by a f urther 3.3 kg between years B and C .  
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Tukey’s HSD multiple comparisons was again used and revealed significant 

differences between black and Asian groups (HSD = 3.6, p<0.05).  Black 

pupils had a mean (±S.D.) strength of 25.4 (±6.1) kg, approximately 4 kg more 

than Asian pupils.  Boys were again found to have a greater level of muscular 

strength; on average 2.6 kg stronger than girls.  Results from between subject 

effects can be seen in Table 32 (Appendix XXII).  

 

 

4.4 Relationship between attitude towards physical 

education and physical activity 

Pearson’s product moment correlations were applied to data collected during 

both phases of the study to determine the significance of relationships 

between young people’s physical activity and attitude towards physical 

education.  P hysical activity variables incorporate average daily energy 

expenditure (kcal kg-1 day-1), time spent in moderate intensity physical activity 

(min.) and time spent in vigorous intensity physical activity (min.).  A ttitude 

values comprise total attitude scores and attitude towards each of the five 

factors (i.e. general interest, assessment, PE teacher, environmental 

adjustment and organisational choice). 

 

The results of analysis carried out on data collected during phase one 

indicated weak yet significant positive relationships between total attitude 

towards PE and energy expenditure (r = .16, p<0.01), time spent in moderate 

activity (r = .12, p<0.05) and time spent in vigorous activity (r = .18, p<0.01), 

thereby indicating that those individuals who hold a more positive total attitude 
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towards PE are more physically active and engage in activities with a higher 

energy cost and of longer duration.  Alternatively, more active individuals have 

a more positive attitude towards the subject.  Weak yet significant positive 

relationships were also found in the general interest factor.  This factor, 

comprising nine items, revealed similar correlations to those listed above: 

average daily energy expenditure (r = .18, p<0.01), time spent in moderate 

activity (r = .13, p<0.01) and vigorous activity (r = .20, p<0.01).  These findings 

would suggest that young people who hold a more positive general interest 

towards the subject (e.g. wanting more PE lessons, thinking PE is fun) expend 

greater levels of energy by participating in activities of at least moderate 

intensity. 

 

Significant, yet weak, positive relationships were also revealed between other 

PAAPEQ factors and physical activity variables.  T he assessment factor 

correlated with moderate activity (r = .19, p<0.05).  Y oung people who 

responded more positively to assessment in PE spent more time in moderate 

activity.  Also, young people who held more favourable attitudes towards their 

PE teachers had higher average daily energy expenditure (r = .12, p<0.05) 

and engaged in more vigorous activity (r = .16, p<0.01).  T his relationship 

would suggest that higher intensity activities such as invasion games (e.g. 

basketball, football, dance and jogging/running), typical school 

sports/activities, are more popular amongst young people who hold a positive 

attitude towards their teacher.  Similarly, those with greater levels of average 

daily energy expenditure who also hold positive attitudes towards their 

teacher(s) are more likely to take part in vigorous activities like those on offer 
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at school. Correlation coefficients for the relationships between physical 

activity and at titude towards PE in phase one are presented in Table 33 

(Appendix XXIII). 

 

With reference to the results of analysis carried out on phase two data, similar 

weak yet significant positive relationships were observed between total 

attitude towards PE and average daily energy expenditure (r = .14, p<0.05) 

and time spent in vigorous activity (r = .23, p<0.01), thus, indicating that young 

people who are more physically active and engage in activities of longer 

duration, hold a more positive total attitude towards PE.  However, unlike the 

findings of analyses conducted in phase one, no s ignificant relationship was 

revealed between total attitude towards PE and moderate activity.  T his 

suggests that as young people move through adolescence, a positive attitude 

towards PE is more dependent upon participation in vigorous as opposed to 

moderate activity.  Additionally, significant positive relationships were again 

found between the general interest factor and average daily energy 

expenditure (r = .23, p<0.01), time spent in moderate (r = .15, p<0.05) and 

vigorous activity (r = .28, p<0.01).   

 

In phase two, significant positive relationships were also revealed between 

vigorous activity and assessment in PE (r = .14, p<0.05) and environmental 

adjustment (r = .15, p<0.05) factors.  Therefore, young people who spend less 

time in vigorous activity hold less positive attitudes towards assessment in PE 

and environmental factors such as PE kit.  Furthermore, a significant negative 

relationship was found between the organisational choice factor and average 



 180 
 

daily energy expenditure (r = -.15, p<0.05).  This indicates that young people 

who expend more energy would like a greater degree of choice in how PE is 

organised.  C orrelation coefficients for the relationships between physical 

activity and attitude towards PE are presented in Table 34 (Appendix XXIII). 

 

 

4.5 Relationship between health related fitness and physical 

activity 

Pearson’s product moment correlations were applied in both phases of the 

study to determine the nature of any relationships between each of the 

physical fitness variables (i.e. percent body fat, body mass index, 

cardiovascular endurance, flexibility, muscular endurance and muscular 

strength) and young people’s average daily energy expenditure (kcal kg-1 day-

1), time spent in moderate intensity physical activity (min.) and time spent in 

vigorous intensity physical activity (min.). 

 

Results from phase one indicated weak yet significant positive relationships 

between cardiovascular endurance and average daily energy expenditure (r = 

.21, p<0.05) and time spent in vigorous activity (r = .20, p<0.05).  However, 

cardiovascular endurance was not found to be significantly related to the 

amount of time spent in moderate activity.  These findings would indicate that 

young people who engage in activities with greater energy costs, such as 

invasion games and jogging/running, are more likely to have higher levels of 

cardiovascular fitness due to the physiological demands of such 

sports/activities.   
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Significant positive relationships were also revealed between muscular 

endurance, as measured using the maximum amount of sit-ups completed in 

thirty seconds, and average daily energy expenditure (r = .28, p<0.01) and 

time spent in moderate (r = .17, p<0.05) and v igorous activity (r = .20, 

p<0.05).  These relationships can be due to the fact that young people who 

have higher physical activity levels engage in physically active pursuits, of 

both moderate and vigorous intensity, which require greater abdominal 

muscular endurance.  Correlation coefficients for the relationships between 

physical activity and phy sical fitness variables are presented in Table 35 

(Appendix XXIV). 

 

With reference to data collected during phase two, results indicated a weak 

yet significant negative relationship between percent body fat and time spent 

in vigorous activity (r = -.26, p<0.05).  Therefore, young people who possess 

less body fat are more vigorously active. Significant positive relationships 

between muscular endurance and average daily energy expenditure (r = .32, 

p<0.01) and vigorous activity (r = .33, p<0.01) were also revealed.  Thus, 

pupils who are more active and engage in activity with a higher energy cost 

completed more sit-ups.  Correlation coefficients for the relationships between 

physical activity and phy sical fitness variables are presented in Table 36 

(Appendix XXIV). 
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4.6 Summary of findings 

The following section and accompanying tables provide a s ummary of 

significant findings for each of the following: physical activity, attitude towards 

PE, health related fitness, relationship between physical activity and attitude 

towards PE, and relationship between physical activity and health related 

fitness. 

 

The findings of the analyses conducted on phy sical activity data are 

summarised in Table 37.  S ignificant time by ethnicity by gender, time by 

ethnicity, time by days by school year, time by days, and days by school year 

interactions were found for energy expenditure data.  E nergy expenditure, 

moderate and vigorous activity decreased between phase one and phase two.  

Moderate and vigorous activity differed according to school year, ethnicity and 

gender whereas energy expenditure differed according to ethnicity and 

gender.   

 

The findings of the analysis conducted on attitude data are summarised in 

Table 38.  S ignificant school year by ethnicity by gender interactions were 

found for total attitude towards PE as well as general interest, assessment, 

PE teacher and organisational choice factors, and s ignificant ethnicity by 

gender interactions were found for total attitude and PE teacher factors.  Total 

attitude and general interest became less favourable the older school pupils 

became, and attitudes towards the PE teacher differed according to ethnicity.   
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Table 37. Summary of significant differences found in energy expenditure 

(kcal kg-1 day-1), and time spent in moderate and vigorous activity (min.) 

according to ethnicity, school year and gender (and their interactions). 

 Energy 
expenditure 

Moderate 
activity 

Vigorous 
activity 

Interactions    

Time x ethnicity x gender √ n/a n/a 

Time x ethnicity √ n/a n/a 

Time x days x school year √ n/a n/a 

Time x days √ n/a n/a 

Days x school year √ n/a n/a 

Main effects    

Time √ √ √ 

Days √ n/a n/a 

School year X √ √ 

Ethnicity √ √ √ 

Gender √ √ √ 

 

Table 38. Summary of significant differences found in attitude towards 

physical education in each of the five attitude factors: general interest (GI), 

assessment (A), PE teacher (T), environmental adjustment (EA) and 

organisational choice (OC); according to ethnicity, school year and g ender 

(and their interactions). 

 GI A T EA OC Total 

Interactions       

School year x ethnicity x gender √ √ √ X √ √ 

Ethnicity x gender X X √ X X √ 

Main effects       

School year √ X X X X √ 

Ethnicity X X √ X X √ 

Gender X X X X X X 
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The findings of the analysis conducted on health-related fitness data are 

summarised in Table 39.  A significant time by ethnicity interaction was found 

for BMI, and significant school year by ethnicity interactions were found for 

percent body fat, BMI and cardiovascular fitness.  Percent body fat, muscular 

endurance and muscular strength all increased between phase one and 

phase two.  Muscular endurance and muscular strength also increased with 

school year.  Ethnic differences were found for flexibility, muscular endurance, 

and muscular strength, and gender differences were found for percent body 

fat, cardiovascular endurance, muscular endurance, and muscular strength.   

 

Table 39.  S ummary of significant differences found in the health related 

fitness variables of body fatness (%BF and BMI), cardiovascular endurance 

(CV), flexibility (F), muscular endurance (ME) and m uscular strength (MS) 

according to ethnicity, school year and gender (and their interactions). 

 %BF BMI CV F ME MS 

Interactions       

Time x gender X √ X X X X 

School year x ethnicity √ √ √ X X X 

Main effects       

Time √ X X X √ √ 

School year X X X X √ √ 

Ethnicity X X X √ √ √ 

Gender  √ X √ X √ √ 
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Relationships between attitude towards PE and physical activity are presented 

in Table 40.  For both phases, positive relationships were found between the 

general interest attitude towards PE factor and energy expenditure, moderate 

activity, and vigorous activity.  Attitude towards assessment in PE was related 

to moderate activity in phase one and vigorous activity in phase two.  In phase 

one, attitude towards the PE teacher was related to energy expenditure and 

vigorous activity.  I n phase two, environmental adjustment was related to 

vigorous activity and organisational choice was significantly related to energy 

expenditure.  In both phases, positive relationships were found between total 

attitude towards PE and energy expenditure, and vigorous activity.  In phase 

one a relationship between total attitude and moderate activity was also 

found.   

 

Table 40. Summary of significant relationships between physical activity 

variables and attitude towards physical education in phases one and two.  

 Energy 
expenditure 

Moderate 
activity 

Vigorous 
activity 

Phase one    

General interest √ √ √ 

Assessment X √ X 

PE teacher √ X √ 

Total attitude √ √ √ 

Phase two    

General interest √ √ √ 

Assessment X X √ 

Environmental adjustment X X √ 

Organisational choice √ X X 

Total attitude √ X √ 
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Relationships between health-related fitness and p hysical activity variables 

are summarised in Table 41.  I n phase one, cardiovascular endurance was 

related to energy expenditure and vigorous activity, and in phase two, percent 

body fat was related to vigorous activity.  In both phase one and phase two of 

the study muscular endurance was related to energy expenditure and 

vigorous activity.  I n phase one a relationship between muscular endurance 

and moderate activity was also found.   

 

Table 41. Summary of significant relationships between physical activity 

variables and health related fitness variables in phases one and two. 

 Energy 
expenditure 

Moderate 
activity 

Vigorous 
activity 

Phase one    

Cardiovascular endurance √ X √ 

Muscular endurance √ √ √ 

Phase two    

Percent body fat X X √ 

Muscular endurance √ X √ 
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5.0 DISCUSSION 
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5.1 Young people’s physical activity 

The present study’s findings into young people’s physical activity according to 

the independent variables of ethnicity, gender and s chool year will be 

discussed in terms of the following: levels of daily energy expenditure, time 

spent in moderate and v igorous activity, physical activity status and 

percentages of young people meeting current physical activity guidelines. 

 

5.1.1 Physical activity across the week 

The findings of the current study indicate that young people’s average daily 

energy expenditure differs significantly across the week with energy 

expenditure at its highest on Saturdays (38 kcal kg-1 day-1) and dec lining 

slightly on Sundays to a level similar to that of weekdays (approximately 2 to 

2.5 kcal kg-1 day-1 less than on Saturdays).  Energy expenditure was found to 

be at its lowest during weekdays, remaining relatively stable with no 

significant differences between weekdays for both phases of the study (both 

p>0.05).  T herefore, as energy expenditure remained stable during school 

days, school commitments occupy much of young people’s time and inhibits 

activity levels.  Furthermore, it can be suggested that it is leisure time activity 

that is responsible for increasing young people’s energy expenditure.   

 

It is important to consider that previous physical activity research using the 

four by one-day recall questionnaire as a method for data collection has 

tended to provide average daily energy expenditure without differentiating 

between the days of the week, therefore, making comparisons between the 

findings of the present study and those previously reported in the literature 
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problematic.  N evertheless, the findings of the present study are consistent 

with those of Pate et al. (1994) and Simons-Morton et al. (1990) suggesting 

that young people and adolescents are significantly more active during out of 

school hours which includes Saturdays and Sundays.  However, the present 

study made no distinction between physical activity levels before and after 

school and activity during the school day.  Therefore, the study has not 

established whether weekday activity was at a similar level during out of 

school hours to weekend activity.  Due to the fact that Saturdays and Sundays 

are generally less structured than school days, there may be a tendency for 

young respondents to over-estimate the intensity and duration of their activity 

and differences can in part be due to the respondents’ ability to accurately 

recall activity.  However, this does not explain the difference between higher 

activity levels during Saturdays compared with Sundays. 

 

One explanation for suppressed levels of activity during weekdays is the time 

restrictions placed upon PE in school timetables.  This notion has previously 

been reported in the literature and attributed to an increased emphasis placed 

upon the improvement of standards in literacy and n umeracy (Speednet, 

1999).  It can also be suggested that much of the school day fails to provide 

pupils with sufficient opportunity to be active either during PE lessons or 

breaktimes; particularly opportunities to engage in sport and moderate to high 

intensity activities.  H owever, the work of Ridgers, Stratton and Fairclough 

(2004) indicated that breaktimes can contribute to the physical activity levels 

of younger, primary school aged pupils although the amount of time spent in 

moderate, high and very high intensity activity was found to differ between 
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boys and girls.  Therefore, as the current study found differences between 

schoolday and w eekday activity levels, it can be s uggested that school 

breaktimes do not contribute to the physical activity levels of older, secondary 

school aged pupils and t his may be due t o pupil choice or indeed due to 

human and/or physical resources at participant secondary schools.  Indeed, it 

has been reported that a nu mber of factors affect children’s (4-12 years) 

physical activity during school breaktimes (Ridgers, Stratton and Fairclough, 

2006).  In their review of school-based interventions to increase physical 

activity, Ridgers and colleagues identified gender, age, playground space and 

equipment as just some of the factors and advocated that more work was 

needed to explore the impact of such factors on physical activity among young 

people. 

 

Another explanation for lower levels of energy expenditure during school days 

is provided by the ever increasing numbers of young people travelling to 

school by car or public transport.  As a consequence fewer pupils have the 

opportunity to increase activity levels through active transport (e.g. cycling or 

walking to school).  Over recent times, the increased prevalence of motorised 

transport (i.e. cars, public transport) is partially responsible for this trend, 

however, the perceived notion that our streets are unsafe for young people 

has also been identified as a cause for a decline in independent mobility 

amongst the young (Hillman, 1993).  S chool pupils who walk to and from 

school for approximately twenty minutes every day increase their average 

daily energy expenditure by over 1.5 kcal kg-1 day-1 thus highlighting the 

positive effect active transport can have upon the physical activity levels of 
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young people.  It is important to note that previous research using heart rate 

data has reported findings to the contrary and indicated that young people are 

most active during weekdays.  Welsman and Armstrong (2000) suggested 

that full-time education is the main reason for maintaining young people’s 

physical activity at a higher level during the week than at weekends.  

Furthermore, Sleap and Warburton (1996; 1992) reported that adolescents 

were less likely to engage in higher intensity activity during their time at home 

due to the passive leisure time activities available to them (e.g. television 

watching, computers).  Indeed, it has previously been suggested that school-

based physical activity interventions have failed to evidence an overall 

increase in physical activity due t o compensation by increasing sedentary 

activity during out-of-school hours (Zahner et al., 2006).  Participants in the 

current study are demonstrating the opposite trend and expend more energy 

at weekends and less during school days.  T herefore, young people in the 

current study spend more of their out of school time during the school week in 

lower intensity activities, such as completing homework and travelling to and 

from school, whereas at weekends, especially Saturdays, they compensate 

for this by spending the greater amount of leisure time available to them 

engaging in activities of a higher energy cost including sport, housework and, 

particularly in the case of older pupils, part-time employment. 

 

More research is required in the area to establish whether young people are 

generally more active on s chool days or free days (i.e. weekdays and 

weekends).  A s the findings of the current study and r esearch previously 

conducted fail to agree on the physical activity habits of young people on 
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different days of the week it is important to consider the method(s) used to 

measure activity in young people.  For future studies, researchers should 

consider using a combination of measures of physical activity, incorporating 

both quantitative and qualitative measures, to build a clearer picture of the 

activity habits of young people throughout the week and this type of approach 

has previously been advocated (Telford et al., 2004; Treuth, 2002; Armstrong 

and Welsman, 1997).  D ata obtained from such research can be used to 

inform any future exercise promotion or intervention to encourage young 

people to become more active and t o establish whether school-based or 

community based initiatives would be more effective in increasing activity.  

However, such studies are costly both in terms of the time and financial 

expense as well as placing higher demands on participants and the schools 

they attend.  Therefore, it was not practical to adopt such a methodology in 

the current study. 

 

5.1.1.1 ‘Days’ by ‘school year’ interaction 

As previously discussed physical activity levels remained stable during the 

school weak.  However, energy expenditure across the different days of the 

week also varied according to school year with results indicating that NC Year 

8 pupils were most active on school days.  This difference was found cross-

sectionally (with year B expending 1-2 kcal kg-1 day-1 more on s chool days 

than years A and C  in phase one o f the study) and l ongitudinally (between 

phases one and two, energy expenditure of year A increased by 

approximately 1 kcal kg-1 day-1 for school days).  R esults suggest that 

although physical activity during school days generally declines post entry to 
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secondary school, during NC Year 8 (between the ages of 12 and 13 years) 

there is a t emporary rise in physical activity.  A lthough, conducted with 

different year groups (i.e. NC Years 6 and 7), a similar age related increase in 

physical activity was observed by Carroll and Shropshire (1999), however, this 

increase was not specifically identified during school days but generally.  The 

findings of the current study and the previous work of Carroll and Shropshire 

(1999) suggest that physical activity levels during school increase during the 

first two years of secondary education (NC Years 7 an d 8) following the 

transfer from primary education (NC Year 6) to secondary.  Therefore, pupils’ 

activity levels throughout this transition period warrants further investigation. 

 

A less complex pattern was observed during weekends; physical activity 

levels followed a significant age related decline with young people becoming 

less active as they move through secondary school.  F or example, on 

Saturdays during phase one of the study, year A (NC Year 7) pupils expended 

more energy than pupils in year B (NC Year 8) who in turn expended more 

energy than those in year C (NC Year 9) (mean energy expenditure values 

were 43, 41 and 39 kcal kg-1 day-1 for Years 7, 8 and 9 respectively).  This 

pattern supports previous suggestions that pre-teenagers are the most 

physically active segment of the population (Sallis et al., 1998) and that 

activity declines with age (Hovell et al., 1999).  Findings can be explained in 

terms of the increased academic demands placed upon older pupils by the 

education system.  As British secondary school children approach the end of 

Key Stage 3 (NC Year 9) and throughout Key Stage 4 (NC Years 10 and 11) 

academic workload increases in preparation for national pupil assessments 
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(i.e. NC Year 9 SATs, GCSEs and vocational equivalents).  As a result, older 

pupils will have increasing homework and out of school study to complete 

over weekends and thus less time to engage in physical intensity activity.  

Similarly, many older pupils spend some of their weekends in part-time paid 

employment whereas younger pupils, perhaps too young to work, have more 

free time available to them.  O lder pupils also have greater domestic 

responsibilities (e.g. household chores, caring for younger siblings) than 

younger pupils. 

 

5.1.2 Age related changes in physical activity 

The current study looked for differences cross-sectionally (between groups of 

pupils from different school years) and longitudinally (between phase one and 

phase two).  Young people’s mean energy expenditure fell significantly, 

irrespective of ethnicity, gender or school year.  These findings support those 

of previous research (e.g. Hovell et al., 1999; Harris, 1998; Pate et al., 1994).  

Indeed, the work of Hovell and colleagues (1999) which, like the current study, 

used self-report methods of physical activity, identified an age related decline 

in energy expenditure.  C onversely, previous research conducted amongst 

British school children using self-report questionnaires found that physical 

activity actually increased with age (Carroll and S hropshire, 1999).  I t is, 

however, important to note that the study conducted by Carroll and Shropshire 

(1999) looked at the activity levels of NC Year 6 (last year of Primary School) 

and NC Year 7 ( first year of Secondary School) whereas the present study 

focussed on s econdary school year groups.  T hese conflicting findings 

suggest that when children move into secondary school there is a temporary 
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rise in activity levels.  This rise may be due to a wider range of extra curricular 

activities available to pupils and specialist PE delivery.  H owever, findings 

suggest that as pupils move into subsequent secondary school years, their 

activity levels generally decrease.   

 

To support the findings of the analysis conducted on energy expenditure data, 

statistically significant longitudinal differences were revealed in the amount of 

time spent in both moderate and vigorous activity.  Thus, between phases one 

and two, time spent in MVPA per day decreased.  P revious research has 

suggested that for children to accrue health benefits some activity is better 

than none and that it does not matter whether MVPA is continuous (Pate, 

1995; Sleap and Warburton, 1994).  For this reason, the present study has 

accumulated short bouts (minimum of five minutes) throughout the day.  This 

is supported by the observation that children’s physical activity patterns are 

different from those of adults (Welk et al., 2000; Armstrong and Welsman, 

1997; Pangrazi et al, 1997) in that activity is intermittent and children do not 

tend to raise their heart rate for a sustained period of time.  However, given 

that the participants in this study were pre-adolescent or in early adolescence 

(i.e. 11-14 years in phase one and 12-15 years in phase two), they will be at 

different stages of maturation dependent upon the stage of puberty.  

Therefore, considerable variability exists in the nature of the activities 

participated in or indeed whether activity was intermittent or continuous.  For 

example, two individuals can spend the same amount of time in moderate 

activity but for different frequencies; one participant for a single sustained 

period of 30 minutes, another for three, 10 minute bouts at different points in 
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the day.  S ubsequently, adult recommendations are more appropriate for 

certain individuals due t o maturational (anatomical, physiological and 

psychological) differences between pupils in the same school year group.  

Differences can also be exacerbated by differences in chronological age.  For 

example a pupil in NC Year 9 may only be a  few days younger than some 

Year 10 pupils (14 years of age for the majority of the academic year), or a 

little older than Year 8 pupils (13 years of age for the majority of the academic 

year).  T herefore, future work should establish growth and maturation of 

individual participants.  However, it is reasonable to consider that in terms of 

state education, children are organised according to NC year groups without 

consideration for the growth and maturation of individual pupils and 

subsequently young people in the same year group receive the same, or at 

least a very similar, timetable and are provided with the same school based 

opportunities for physical activity. 

 

Physical activity status data revealed similar differences between the two 

phases of the study.  T he percentage of the overall sample categorised as 

very active decreased between phase one and phase two.  I n addition, the 

percentage categorised as either very inactive or inactive increased between 

the two measurements.  I n addition, percentages failing to meet either 60 

minute (NIH, 1996; HEA 1998) or 30 minute (HEA, 1998) recommendations 

increased between from phase one to phase two.  T hese findings support 

previous work which has revealed that physical activity follows a downward 

trend during adolescence (Biddle et al., 2004; Pate et al., 1994; Mahoney, 

1995).   
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Although it has not been the remit of the current study to provide information 

on the reasons why physical activity levels decline as young people age, a 

number of explanations can be proposed.  As previously discussed, this trend 

could be due to increased responsibility and c ommitments, such as duties 

around the home, increasing amounts of homework and increased frequency 

of part-time employment, which all impact upon the amount of leisure time 

available to young people.  F urthermore, with increasing technology comes 

increasing opportunity to engage in sedentary leisure time pursuits (e.g. 

watching television, use of computers, playing computerised games stations).  

Research conducted in the U.S. and U.K. has found that on average young 

people watch in excess of four hours of television per day (Marshall et al, 

2002).  This results in increased periods of inactivity.  In addition, as young 

people move through adolescence they gain greater financial independence 

and choose to spend their time and money on physically passive activities as 

opposed to active leisure pursuits which are also available to them.  

Professionals concerned with promoting physical activity and ex ercise in 

young people need to establish the reasons for and practical barriers to 

participation so that opportunities for activity are developed for this age range.  

As previous work has established that multiple factors impact upon health and 

health related behaviours (Novak, Ahlgren and H ammerström, 2006), more 

research that takes a life course approach is required to establish the physical 

and social exposures which can have an impact upon activity levels in 

adolescence.   
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The present study has found activity levels to decline amongst young people 

of secondary school age it is unclear whether the activity levels of participants 

had already begun to decline prior to this (i.e. during primary school).  

Previous research has suggested that a significant fall in activity levels occurs 

earlier in childhood (Vincent and Pangrazi, 2002) and that from as young as 

five years of age (as soon as children enter compulsory education in the 

U.K.), physical activity levels begin to fall (Trost et al., 2002).  A lthough 

existing research tracking physical activity amongst young people suggests 

that the older they become, the more their physical activity falls (Pate et al., 

1999; van Mechelen and Kemper, 1995), it is unclear whether the activity 

levels of pupils who participated in the present study will continue to fall as 

they leave school and move into adulthood.  T herefore, there is clearly the 

need for more longitudinal research to be conducted amongst youth whereby 

activity is regularly monitored throughout childhood, adolescence and i nto 

adulthood to establish changes in activity level.  This type of approach would 

offer a greater insight into the reasons for these changes. 

 

With specific reference to age related changes in physical activity amongst 

certain population groups, the findings of the current study are more complex.  

Analysis of energy expenditure data revealed that in phase one, black boys 

were less active than black girls.  However, in phase two it was the black boys 

who were more active than their female counterparts.  Similarly, ethnic 

differences, irrespective of gender, were found between phase one and phase 

two of the study.  I n phase one, white participants were found to be 

significantly more active than their black and Asian peers.  However, in phase 
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two it was found that the activity levels of the white pupils fell to below those of 

black pupils.  These findings can be explained with reference to the work of 

Hayes and Sugden (1991) who suggested that in British schools African 

Caribbean boys fail to demonstrate increased rates of academic achievement, 

and that stereotyping in school sport and PE during secondary education is 

responsible for this.  During their time at secondary school, young black males 

may be actively encouraged to place less emphasis on more academic areas 

of the curriculum and to engage in physical education and school sport, 

subsequently, with age, they have increasing opportunities to engage in 

activity.  However, this area will be discussed in greater depth later. 

 

5.1.3 Physical activity and ethnicity 

The findings of the present study indicate that young people from Asian ethnic 

minority groups participate in significantly lower levels of physical activity 

compared to those from white and black groups (mean energy expenditure 

values for white, black and Asian groups for phase one was 39, 38 and 36 

kcal kg-1 day-1).  Young Asians were found to expend significantly less energy 

compared to white and black participants.  This difference is equivalent to 

approximately thirty minutes less of moderate activity per day.  Similar ethnic 

differences were reflected according to time spent in moderate and vigorous 

activity.  Y oung Asians were found to engage in fewer minutes of both 

moderate and vigorous activity than their white and black counterparts (white 

participants engaging in approximately 25 minutes more and bl ack 

participants 15 minutes more moderate activity).  However, no significant main 

effect was found between the energy expenditure of white and black ethnic 
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groups although a significant time by ethnicity interaction was revealed 

(described in the previous section). 

 

Previous research has found that amongst the adult population in the U.K. 

people from certain ethnic minority groups have been found to be less active 

than the general population (Fischbacher et al., 2004) and the current study 

suggests that this too is the case amongst young people.  It has been claimed 

that members of the Asian community relegate the importance of structured 

physical activity behind other commitments including education, family life and 

religious duties (Sports Council, 1994).  Although the majority of physical 

activity research carried out in Britain has been amongst adults groups, the 

findings of the current study has found young Asians to be less active than 

their white and black peers and supports the findings of Fischbacher et al., 

2004), therefore, it can be s uggested that, like their parents, young Asians 

relegate physical activity behind other commitments. 

 

Another explanation for lower levels of activity amongst young people from 

Asian ethnic minority groups is the underrepresentation of Asians, more 

specifically Asian females, in British sport and sport media (Sports Council, 

1994).  This would result in very few sporting figures to act as role models for 

young Asian people to raise the profile of sport within Asian communities in 

Britain. 

 

It is important to note that during school, Asian pupils have the same 

entitlement to curricular and extra curricular PE as their black and white 
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counterparts.  H owever, research has indicated that young people from 

certain ethnic minority groups experience conflict between cultural and 

religious practices and physical education (Carroll and H ollinshead, 1993).  

Thus, culture and r eligion influence the extent to which these individuals 

participate in school-based activity (including extra-curricular activity).  

However, as previously stated, it is beyond the remit of the present study to 

distinguish between physical activity levels during PE, school sport and out of 

school leisure time activity.  As suggested by Rose (1997), although all pupils 

have equal access to the curriculum, they do not necessarily have equality of 

opportunity.  F or example, it has been questioned whether schools have 

considered the timing of extra-curricular sporting activities in relation to 

accessibility to members of South Asian communities (Siraj-Blatchford, 1993).  

For instance, organising extra-curricular activities for lunchtimes as opposed 

to after school.  Therefore, if more suitable timings for such extra-curricular 

activities were found then young people would not be forced to relegate them 

behind other commitments.  A s previously suggested by Siraj-Blatchford 

(1993) greater collaboration between schools and religious communities 

would provide other ways in which extra-curricular activities can become more 

accessible to young people from ethnic minority groups.  Although the findings 

of the current study indicate that pupils from minority Asian groups are less 

active than white pupils, do interaction was found across the different days of 

the week, therefore, further research is required to establish whether this 

difference in activity is due t o lower levels of participation in physical 

education and school sport or due t o out of school activity.  Furthermore, 

qualitative research should seek to establish barriers to participation 
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experienced by Asian youth in Britain and w hether British schools are 

currently providing equality of access for all pupils by offering young people 

from ethnic minority groups (particularly those from South Asian communities) 

with the types of activities in which they want to participate, or indeed, whether 

the organisation and timetabling of such activities fosters participation. 

 

It would be reasonable to assume that people from black ethnic minority 

backgrounds can also face similar barriers to participation, however, as 

previously mentioned, no s tatistically significant difference was found in 

energy expenditure between white and black pupils.  The fact that black 

participants were found to be more active than Asian pupils and had similar 

activity levels to white pupils can be attributed to the overrepresentation of 

black pupils in school sport, a notion previously discussed by Carrington 

(1982).  Research has indicated that the participation of black pupils in school 

sport is due to the stereotypical misconceptions and active encouragement of 

teachers (Hayes and Sugden, 1999).  The wide spread media coverage of 

both black male and black female sporting icons also provides young black 

people with role models to develop a c ulture of participation in sport and 

physical activity.  H owever, as previously reported by Coakley (1998) this 

representation is in a limited range of sports and therefore school sport activity 

may be limited by choice. 

 

As the current study has made inconsistent findings to indicate a statistically 

significant difference between the energy expenditure of white and bl ack 

pupils, findings are in conflict with the research of McVeigh et al. (2004), 
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Eisenmann, Bartee and Wang (2002), Gordon-Larsen, Adair and Popkin 

(2002), McGuire et al. (2002), Sallis et al. (1998) and Andersen et al. (1998).  

In all these studies white children were found to be more active with higher 

levels of inactivity (e.g. more time spent watching TV) amongst black and 

ethnic minority children (Eisenmann, Bartee and Wang (2002); Gordon-

Larsen, Adair and Popkin (2002); McGuire et al. (2002); McVeigh et al. 

(2004); Andersen et al., 1998).  However, it is important to note that the 

majority all the studies mentioned above were conducted in the U.S., 

therefore care should be taken when drawing comparisons with the findings of 

the present study, due t o differences in culture.  H owever, the work of 

McVeigh and colleagues, which was carried out in South Africa, observed a 

similar trend thereby suggesting that the difference in physical activity 

between the ethnic groups is not just limited to the U.K. and U.S..  

Furthermore, different physical activity measures were used by the various 

researchers (i.e. accelerometry, retrospective interviews and di fferent self-

report questionnaires) as well as different indicators, for example time spent 

watching TV, time spent in MVPA and, in the case of the current study, energy 

expenditure, which can only corroborate the observed trend. 

 

With reference to current activity guidelines, fewer young Asian people were 

found to participate in sufficient physical activity to maintain their health.  

Approximately one t hird of Asian participants failed to meet the minimum 

guidelines of at least 30 minutes of moderate to vigorous activity per day 

(HEA, 1998).  With the strong association between physical activity and health 

previously established in the literature, the findings of the present study have 
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revealed implications for the health of the Asian community living in the United 

Kingdom.  These findings provide some explanation for higher death rates 

from coronary heart disease among South Asians as reported by Rai and 

Finch (1997).  I n addition, according to physical activity status a g reater 

percentage of Asians were classified as inactive and very inactive compared 

with white and bl ack participants thereby corroborating the findings of 

analyses regarding the amount of time spent in moderate activity.  Due to the 

implications for health associated with a physically active lifestyle, the findings 

of the current study would suggest that more research is needed in the area of 

young Asians’ activity levels. 

 

Although larger numbers of white and black participants met the optimal 

physical activity levels (i.e. 60 minutes of accumulated five minute bouts of 

moderate to vigorous activity daily), approximately 9% of white 19% of black 

pupils failed to meet the recommended guidelines in phase one of the study.  

In phase two, approximately 15% of white and 21% of black participants were 

not engaging in the recommended amount of physical activity to accrue health 

benefits.  Despite the inconclusive evidence base for the benefits of physical 

activity in young people (Patrick, et al., 2004; Twisk, 2001), research has 

suggested that cardiovascular disease risk processes originate in childhood 

(Thomas, Baker and Davies, 2003), therefore, the higher percentage of young 

black people failing to meet physical activity guidelines offer some explanation 

for increased death rates as a r esult of strokes among African-Caribbeans 

previously reported by Rai and F inch (1997).  P hysical activity status data 

presented a similar story with a hi gher percentage of black participants 
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classified as either inactive or very inactive when compared to their white 

counterparts. 

 

It is important to note that participation in physical activity can be dependent 

upon a number of barriers and, as highlighted by Rai and Finch (1997), these 

barriers can be pr actical in nature.  I n the context of people from ethnic 

minority groups this could manifest itself as a financial barrier.  Due to the fact 

that ethnic minority groups tend to be financially disadvantaged and therefore, 

as previously discussed, stratified into lower socio-economic groups (Sports 

Council, 1994), young people may wish to engage in a physically active 

lifestyle but lack the financial support to facilitate this.  Similarly, individuals 

can also be disadvantaged in terms of housing and therefore, the local 

environment in which they live is not conducive to physical activity, or indeed 

deemed safe for young people. 

 

Although, the present study has attempted to provide further insight into the 

physical activity levels of young people from different ethnic groups, there is 

an awareness that the system of ethnic classification is somewhat limited.  

The classification of participants into three broad ethnic groups fails to 

distinguish between very distinct cultural groups.  F or example the ‘Asian’ 

group includes young people of both East Asian and South Asian descent and 

the many sub-cultures contained within these groups.  A sian participants 

included young people with ethnic origins in the Indian sub-continent but 

whose parents were born in East Africa.  Similarly, the ‘white’ category 

included young people from a v ariety of cultural backgrounds.  ‘ White’ 
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included white British, white Irish and w hite traveller amongst other white 

categories.  A young person classified in the white traveller category can face 

additional barriers to participation because of their ethnicity when compared to 

their white British counterparts who are in the majority ethnic category in the 

United Kingdom.  Thus, the validity of such a system of classification can be 

called into doubt.  H owever, disentangling the different sub-groups can be 

problematic particularly when taking a quantitative approach.  Furthermore, it 

is important to note that it was the original intention of the study to have four 

ethnic categories (black, white, South Asian and East Asian).  Li mited 

participant numbers in the East Asian group and difficulties found with 

targeting such individuals resulted in East Asian and South Asian participants 

being re-categorised as ‘Asian’.  A dditionally, it is recognised that all 

participants are not homogenous in terms of faith.  Religious differences will 

contribute to individual differences and should not be underplayed.   

 

Although the ethnic categories used in the present study can be questioned, 

the system of ethnic classification is based largely upon t hat used by LEAs 

which in turn originates from the National census ethnic classification system.  

It is the advice of the DfES (2002) that when pupil numbers fall to a low level 

in individual categories, that ethnic category should not be used.  Given the 

quantitative focus of the current study, it was not deemed appropriate to have 

a wider range of ethnic categories, some of which would have contained very 

few pupils.   
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An additional concern with regard to the classification of ethnicity, is the 

accuracy of the information provided by schools.  As previously mentioned 

ethnicity data was provided from school records.  H owever, if responses to 

ethnic background questionnaires were not received from parents or pupils 

then schools ascribe individual pupils to an ethnic background based upon 

their best judgement.  This may have resulted in individual pupils being 

classified incorrectly and n ot to the ethnic background that they or their 

parents identify with. 

 

5.1.4 Physical activity and gender 

The findings of the present study revealed that boys engaged in more physical 

activity than their female counterparts.  R esults indicated that, on average, 

boys expend two kcal kg-1 day-1 more than girls.  This difference is largely due 

to the fact that, on average, boys engage in 20 minutes more of moderate 

activity and 20 minutes more of vigorous activity per day than girls.  These 

findings support those of a number of previous studies which found boys to be 

more active and to participate in higher intensity activity for longer than girls 

(e.g. Armstrong and McManus, 1994).  However, the findings of the present 

study identified a more marked difference between boys and girls when 

compared with those of existing research.  S hropshire and Carroll (1998) 

found boys to engage in approximately one and half hours of total physical 

activity more than girls per week.  The findings of phase one of the present 

study indicated that over the four days measured, boys spent over forty 

minutes more than girls in MVPA per day.  I f this difference is approximated 

for a week, boys would be engaging in over four hours more MVPA than girls.  
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There are various explanations for these differences between the two studies.  

Firstly, Shropshire and Carroll’s (1998) research was conducted with 

participants in the last year of primary School (i.e. 10-11 years) whereas the 

current study was carried out amongst secondary school aged pupils.  A 

review of research conducted by Cale and Almond (1992b) suggests that the 

drop-off in girls’ physical activity participation occurs after the age of eleven 

years (i.e. post entry into secondary school) when the gap between boys and 

girls becomes wider.  Differences between research findings can also be due 

to the data collection methods used.  Although both studies administered self-

report methods, the present study required respondents to recall the activities 

of the previous day whereas participants in Shropshire and Carroll’s (1998) 

study reported activities engaged in over the past seven days.  Both studies 

were dependent upon the ability of participants to accurately recall the type, 

duration and intensity of the activity engaged in but the reliability of ten to 

eleven year olds to recall information for up to a week can be questioned.  

 

Although statistical analysis did not reveal a significant difference between 

boys’ and girls’ energy expenditure between phase one and phase two of the 

study, it is however important to note that the difference in MVPA between 

boys and girls became less.  For phase one a difference of over 40min was 

observed between the boys and g irls, however, in phase two this difference 

declined to approximately 35min.  Thus, the difference between boys and girls 

MVPA became less over a per iod of twelve months.  Previous reports have 

suggested that the activity gap between boys and g irls becomes wider with 

age (Sallis, 1993).  However, it would be inappropriate to state that the 
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findings of the current study support the work of van Mechelen et al. (2000) 

who reported that it is boys’ physical activity which declines more rapidly than 

girls’.  The rate of decline between the two phases of the current study were 

similar for both boys and girls (approximately 18%), therefore no difference in 

the rate of decline in MVPA between secondary school aged boys and g irls 

was found. 

 

It is, however, important to note that with regard to the existing study there 

was considerable variability around the mean scores and this has previously 

been identified as an area to note (Pate et al., 1994).  Some boys and girls 

engaged in substantially more time in MVPA than their peers.  Similarly, there 

were individuals who participated in limited moderate activity and no vigorous 

activity during the measurement period.  For example during phase one of the 

study, one g irl reported tacking part in almost fourteen hours of vigorous 

activity over the weekend as she had attended a dance competition whereas, 

most participants failed to report a single bout of vigorous activity on a 

Saturday and/or Sunday. 

 

With reference to physical activity guidelines during both phases of data 

collection, the majority of boys met the minimal requirements associated with 

benefits to health.  O ver three quarters of boys in phase one met optimal 

physical activity levels (i.e. over 60 minutes of MVPA per day).  Amongst the 

girls the split between optimal, minimal and failure to meet child specific 

physical activity guidelines was more balanced.  Approximately one t hird of 

girls fell into each of the three categories.  This is a particular concern due to 
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the fact that previous research has identified that as girls move through 

secondary education and adolescence, their physical activity levels are 

expected to deteriorate more markedly than boys (Armstrong and McManus, 

1994; Sallis, 1993) and, as previous work has suggested inactive girls 

become more inactive women (Kemper et al., 1995).  The fall in girls’ physical 

activity between phase one and phase two of the current study is in line with 

the findings of Kemper et al. (1995) whose longitudinal study revealed that the 

physical activity levels of young Dutch women fell by 17% over a period of 15 

years (Kemper et al., 1995).  Thus, as they move into womanhood and the 

decline in physical activity continues, the health of young women who 

participated in the current study is at risk from inactive lifestyles.   

 

When looking at physical activity status in both phases of the study the 

percentage of girls classified as either very inactive or inactive was greater 

than that of their male peers.  Therefore, findings support those reported 

above indicating that young females are less active than males.  H owever, 

physical activity status data suggested a more marked gender difference with 

approximately 30% more girls than boys either inactive or very inactive for 

both phases of the study. 

 

Although research conducted in the area has revealed an association 

between physical activity levels and ag e and that the decline in physical 

activity is more marked in girls than amongst boys, the findings of the present 

study has revealed a significant decline in boys’ physical activity as they move 

through secondary school.  It can be seen that between phase one and phase 
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two of the study the physical activity levels of boys fell.  In phase two a lower 

percentage of boys were classified either moderately active or active than in 

phase one.  Similarly, less time was spent in MVPA.  Subsequently, a greater 

percentage of boys were failing to attain the child specific physical activity 

guidelines (i.e. a minimum of 30 minutes of accumulated MVPA) and fewer 

were reaching the optimal guidelines of 60 minutes of MVPA.  These findings 

support those of Gavarry et al. (2003) and Kemper et al. (1995) which 

revealed an age related decline for boys.  However, both of these studies 

found the decline to be more marked than for girls.  The research of Gavarry 

et al. (2003) revealed school day percentage declines of 69% and 36% 

between childhood and adolescence for boys and g irls respectively.  I t is 

important to note that the work of Gavarry and c olleagues was a c ross-

sectional study and subjects were not randomly selected thus questioning the 

validity of the conclusion drawn.  Nevertheless, the Amsterdam Growth Study 

made similar findings with a male percentage decline of 42%, the majority of 

this fall occurring between the ages of 13 and 1 8 years, compared with a 

decline of only 17% amongst females (Kemper et al., 1995).  As previously 

mentioned, the current study did not identify significant differences in the 

longitudinal decline of energy expenditure between boys and girls.  However, 

descriptive statistics for energy expenditure showed a percentage decline of 

2.3% for boys and 1.9% for girls over a period of twelve months.  Therefore, 

results suggest that although girls expend significantly less energy than boys 

and are therefore on the whole less active than boys, girls’ activity levels 

remain more constant than boys’ (i.e. as they move from adolescence to 

adulthood).  A  more complex pattern of behaviour was observed by Janz, 
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Dawson and Mahoney (2000) who concluded that, although vigorous activity 

and inactivity (as defined by the amount of time spent watching TV and 

playing computer games) were relatively stable variables, vigorous activity 

tracked better in girls, whereas sedentary activity tracked better in boys. 

 

Clearly, the discrepancy in the rate of decline in boys’ and girls’ activity in the 

current study warrants continued investigation and longitudinal analysis of 

physical activity data amongst the adolescent population should elicit more 

information on the differences between boys and girls and the reasons for the 

differences in physical activity tracking.   

 

 

5.2 Attitudes towards physical education 

The results of young people’s attitudes towards physical education will be 

discussed in terms of the relationship between total attitude towards physical 

education and each of the five questionnaire factors: general interest, 

assessment, PE teacher, environmental adjustment and or ganisational 

choice, and physical activity.  I n addition, differences in young people’s 

attitudes towards physical education according to ethnicity, school year and 

gender will be discussed. 
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5.2.1 Relationship between attitude towards physical education and 

physical activity 

The relationship between attitude towards PE (total attitude score and scores 

for each of the five factors) and physical activity levels will be discussed for 

both phases of the current study. 

 

Data from phase one indicated that young people’s total attitude and general 

interest towards PE was significantly and p ositively correlated with average 

daily energy expenditure and time spent in both moderate and vigorous 

activity.  In phase two similar findings were revealed although no significant 

relationship was found between total attitude towards PE and t ime spent in 

moderate activity.  These relatively consistent findings across both phases of 

the study support the theory that attitudes predispose us to act the way we do, 

and therefore the work of Eisner (1994), indicating that those individuals who 

hold a more positive attitude towards PE are more physically active and 

engage in activities with a hi gher energy cost and of longer duration.  T his 

would suggest that during early adolescence, positive attitudes towards PE 

have the potential to encourage lifelong physical activity and s upports 

previous research (Sleap and Warburton, 1992). 

 

The relationship found between pupils’ attitudes towards their PE teachers 

and physical activity levels from phase one would suggest that vigorous 

activities, which incorporate traditional school team sports/activities, are more 

popular amongst young people who hold a pos itive attitude towards their 

teacher.  This finding reinforces the role of significant others in the formation 
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of attitudes (Ajzen and Fishbein, 1980)14, therefore, a pupil who holds a 

positive attitude towards their PE teacher will expend more energy and 

engage in higher intensity activity.  It is important to note that although 

significant, the correlation was weak and that no such significant relationship 

was found in phase two thereby indicating that findings are inconsistent thus, 

as pupils age and move through adolescence, the relationship between 

attitude towards PE and physical activity levels is less affected by their 

attitude towards the PE teacher. 

 

Although significant relationships between physical activity variables and total 

attitude were found, certain factors of the questionnaire (i.e. environmental 

adjustment and or ganisational choice factors) show no as sociation with 

physical activity variables and therefore bring into question whether contextual 

factors such as the wearing of PE kit and the environment in which PE takes 

place foster negative attitudes towards PE and s ubsequently a phy sically 

active lifestyle.  This finding is contrary to that previously reported by Williams 

and Bedward (1999) who suggested that contextual factors were more 

important than the physical activity itself in young people’s dislike for PE. 

 

With reference to phase two of the current study, similar findings were 

revealed.  S ignificant yet weak, positive relationships were found between 

total attitude scores and energy expenditure and time spent in vigorous 

activity.  S imilarly, there was some replication with reference to the 

relationship between energy expenditure and time spent in moderate and 
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vigorous activity and t he general interest domain.  H owever, there was no 

further overlap between the two phases to corroborate findings. 

 

Findings indicated that the general interest domain remained fairly constant 

over time.  S ignificant positive relationships were revealed with physical 

activity variables across both phases of the study, therefore suggesting that 

physical activity levels are most greatly influenced by a pos itive general 

interest in the subject area of PE and that attitudes toward the PE teacher, 

assessment, organisational choice and environment do n ot impact upon 

activity levels.  P revious literature, however, has provided theories to the 

contrary.  Firstly, Macfadyen (2000) reported that PE teachers were the most 

influential figures in the formation of positive attitudes towards physical activity 

amongst adolescents.  Furthermore, contextual factors (e.g. PE kit) are what 

are disliked by pupils as opposed to the subject itself (Williams and Bedward, 

1999).  I n conclusion, irrespective of attitudes held in other domains, a 

positive relationship between general interest in PE and physical activity 

levels was found. 

 

It would therefore appear that the relationship between attitude towards PE 

and physical activity is complex.  A s positive relationships between attitude 

towards PE and physical activity were identified the findings of the current 

study support the link between attitude towards the behaviour, the intention, 

and behaviour as hypothesised by the theory of reasoned action (Ajzen and 

Fishbein, 1980)14 (Figure 2.) and, although the findings of the present study 

were inconclusive (i.e. weak yet significant relationships, inconsistency 
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between phase one and phase two) they go some way to support the notion 

that attitude does not always predict behaviour.  Ajzen and Fishbein (1980)14 

proposed that attitudes should not be expected to predict behaviour due to the 

fact that individuals place differing levels of importance upon attitudinal and 

normative components (i.e. beliefs about the consequences of the behaviour 

and how the behaviour will be r eceived by significant others).  Therefore, 

more research into the relationship between young people’s attitudes towards 

PE and physical activity is required to inform relevant professionals, especially 

PE teachers, to enable the appropriate development of future curricula and 

delivery. 

 

5.2.2 Attitude towards PE and ethnicity 

In phase one a significant difference was found in attitude towards PE held by 

young people from different ethnic groups.  Overall, Asian respondents held a 

significantly more positive attitude towards the subject than black and white 

pupils.  This finding is in conflict with physical activity data which suggested 

that Asian pupils expended less energy than white and black pupils.  Thus, 

Asian pupils hold more positive attitudes towards the subject of PE but are 

less active.  In addition, more complex higher order interactions were 

revealed.   

 

The total attitude towards PE scores of all girls followed an age related decline 

with young pupils holding a more positive attitude towards the subject than 

older pupils.  For white and Asian boys a similar pattern was observed, 

however, for black boys attitudes towards PE was more positive among older 
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pupils.  This increase in attitude mirrored a similar increase in physical activity 

among black boys.  As findings revealed young black males to hold a more 

positive attitude towards PE, this can go some way towards supporting 

previously published findings into the overrepresentation of black boys in 

school sport and the fact that achievement in PE is at the expense of more 

academic curriculum subjects (Hayes and Sugden, 1999).  I t has previously 

been suggested that some PE teachers see it as beneficial for black male 

pupils to be successful in sport (Hayes and Sugden, 1999).  The work of 

Carrington from the early eighties can be used to explain these beliefs; some 

teachers still consider black people to possess skills of the body and not of the 

mind (Carrington, 1982).  PE teachers who take this stance would therefore 

invest time and effort in actively engaging black male pupils in PE and school 

sport.  Therefore, these individuals develop more positive attitudes towards 

the subject area and subsequently foster greater engagement with higher 

intensity physical activities and competitive sport than other groups of pupils. 

 

It has previously been adv ocated that physical education and schooling 

promotes active lifestyles (Cale and Harris, 2006; Shropshire et al, 1997), 

and, that attitude predicts behaviour (Eiser, 1994).  However, the findings of 

the present study do not consistently agree with this theory.  The findings of 

the current study suggest that not only do black boys hold more positive 

attitudes towards PE, they are also more active than other groups.  This 

supports the idea that attitude predicts behaviour.  C onversely, and 

irrespective of gender, Asians were found to hold more positive attitudes 

towards PE yet were found to expend less energy, engage in less MVPA and 
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have higher percentages classified inactive or failing to meet activity 

guidelines than other ethnic groups.  I t is therefore questioned whether total 

attitude towards physical education is what predisposes young people to 

engage in greater or lesser amounts of activity.  H owever, the theory of 

reasoned action (Ajzen and Fishbein, 1980)14 can be used to explain this 

discrepancy.  Black boys are more active because their subjective norms and 

attitudes are pulling in the same direction: they have a p ositive attitude 

towards PE and believe that being physically active and e ngaging in sport 

gains approval from friends and family.  However, for Asian boys and g irls, 

attitudes and subjective norms are pulling in opposite directions: they hold 

positive attitudes towards PE but believe that significant others will disapprove 

of high physical activity levels.  Furthermore, the relative importance of 

attitudinal and normative considerations may differ for different ethnic groups 

(e.g. young Asians place greater importance upon the normative component). 

 

Attitude data collected in phase one of the study revealed significant school 

year by gender by ethnicity interactions in three of the five factors within the 

PAAPEQ: general interest, assessment and organisational choice factors.  

The attitudes of black boys in general interest and assessment factors 

became more positive as they moved through the school years.  G eneral 

interest towards PE became more positive amongst black males whilst the 

attitudes of their white and A sian counterparts either declined or remained 

constant.  Thus, it can be suggested that total attitude towards PE is not 

responsible for predicting physical activity, it is attitude towards specific 

domains within the PAAPEQ which is important.  In addition, within different 
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ethnic groups, positive attitudes towards certain domains have more influence 

on physical activity levels.  A sian participants had more positive attitude 

scores overall yet were the least active of the ethnic groups.  However, black 

boys who hold more positive attitude towards the general interest domain 

were the most active group. 

 

These findings were not replicated in phase two indicating that ethnic 

differences in attitude are complex.  A n ethnicity by gender interaction was 

found with boys and girls from black and Asian ethnic groups holding similar 

attitudes towards PE although male values were slightly above those of their 

female peers, however, white girls held a substantially less positive attitude 

than white boys.  Thus, in phase two, as all participants have aged by twelve 

months, the decline in positive attitudes towards PE shown by white girls is of 

most concern.  If, as research suggests, PE lessons and positive pupil attitude 

towards the subject area have the potential to foster a physically active 

lifestyle, then the findings of the present study go some way to support 

previous physical activity research.  The majority of existing studies conducted 

in the UK (Cale 1993; Harris 1998; and Shropshire and Carroll 1998), reported 

school aged males, irrespective of ethnicity, to be m ore active than their 

female peers.  F urthermore, given that white people are the largest ethnic 

group in the UK, this conclusion could be based upon the findings of research 

conducted with predominantly white pupils. 

 

It is important to note that participation in physical activity is not solely 

dependent upon attitude.  Additional barriers, as previously discussed and 
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reported by Rai and Finch (1997) can be practical in nature.  In the context of 

people from ethnic minority groups, the barrier can be a financial one g iven 

that England and Wales 2001 census data indicated that people from ethnic 

minority groups are more likely than white people to live in low-income 

households (National Statistics Online, 2006).  T herefore, individuals from 

ethnic minority groups hold positive attitudes towards PE and physical activity 

but lack the financial support to enable them to pursue a physically active 

lifestyle.  In addition, they may not live in an environment which fosters 

physical activity, nor indeed is safe enough to do s o.  T his hypothesis has 

previously been s uggested by Andersen et al. (1998) who reported that 

minority populations are more likely than Caucasians to report their 

neighbourhoods as being unsafe.  A lso, among Belgian adults, it has 

previously been found that socio-economic status is related to a more ‘activity 

friendly’ environment (De Bourdeaudhuij, Sallis and Saelens, 2003).  

Therefore the environment and local area in which ethnic minority groups live 

inhibits future physical activity or sports participation.  As so many gender by 

ethnicity interactions were revealed as a r esult of the analyses conducted, 

there is a case for future research to focus on gender differences within 

different ethnic groups and t he environmental factors which can have an 

impact upon attitude towards PE and physical activity. 

 

5.2.3 Age related attitudes towards PE 

A significant age related decline in total attitude towards PE was revealed for 

both phase one and two with attitude scores less positive amongst older 

pupils.  Furthermore, data also suggested that if mean values are tracked over 



 221 
 

time, the attitude scores of representative pupils from each school cohort 

decreased and are therefore less positive.  However, as previously mentioned 

total attitude scores may not be a t rue indication of attitude towards PE.  

Certain domains within the PAAPEQ provide a better picture of the nature of 

attitude towards the subject.   

 

With reference to the domains of the PAAPEQ, only the general interest 

domain revealed significant differences according to age.  These findings 

replicated those for the total attitude score in that mean values declined both 

cross-sectionally (with school year) and longitudinally (between phases one 

and two).  Thus, the findings of the current study support the notion that 

attitudes are relatively permanent and persist over time (Hogg and Vaughan, 

1998).   

 

Attitude towards PE (specifically general interest in PE) becomes less positive 

as pupils move through secondary school.  In addition to the current study, a 

number of previous studies (Pate et al, 1994; Trost et al, 2002; Harris, 1998) 

have identified an age related decline in physical activity.  Therefore, physical 

education is failing to foster positive attitudes towards a physically active 

lifestyle as these findings go some way to support existing physical activity 

research.  

 

5.2.4 Gender and attitudes towards PE 

No significant difference in total attitude scores was revealed according to 

gender from either phase of the study.  These findings suggest therefore, that 



 222 
 

neither male nor female pupils held significantly more positive attitudes 

towards PE than their peers of the opposite gender.  S imilarly, analysis 

conducted on the five domains in the PAAPEQ failed to produce any 

consistent findings. 

 

However, as previously reported, gender by ethnicity interactions for total 

attitude scores were found.  Boys and girls from black and Asian ethnic 

groups were found to hold similar attitudes towards PE although male values 

were slightly above those of their female peers, whereas white girls held a 

less positive attitude than white boys.  F indings indicate that differences 

between boys and girls attitudes are complex and cannot be separated from 

other confounding variables such as ethnicity and s chool year thereby 

suggesting that any gender differences are most likely due to their school year 

and their ethnicity as opposed to gender per se.  T herefore, differences in 

attitudes between the genders cannot be a ttributed to biological differences 

between boys and g irls, which can be used to explain differences in health-

related fitness variables, but due to other socio-cultural factors. 

 

 

5.3 Health related fitness 

Young people’s physical fitness levels will be di scussed in terms of the 

relationship between the components of physical fitness and physical activity 

levels as well as differences in physical fitness according to ethnicity, school 

year and gender. 
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5.3.1 Relationship between health related fitness and physical activity 

A number of inconsistent yet statistically significant relationships were found 

between physical activity and phy sical fitness variables.  F or example, in 

phase one, significant positive relationships were found between 

cardiovascular endurance, as predicted using the Multistage Fitness Test, and 

energy expenditure and time spent in vigorous activity.  T hus, those young 

people who participate in activities with a high energy cost possessed a higher 

level of aerobic fitness.  These findings support those of Sallo and Viru (1996) 

who found a pos itive relationship between children’s physical activity and 

aerobic fitness.  H owever, it is unclear whether young people had higher 

levels of cardiovascular fitness because they were more active and 

participated in more physically demanding activities or because they possess 

greater levels of genetically determined cardiovascular fitness.  I n addition, 

engagement in higher intensity activity results from possessing higher levels 

of cardiovascular endurance.  Nevertheless, no such findings were revealed 

for phase two of the study to support initial cross-sectional findings. 

 

Consistency in results across repeated measurements was shown for only 

one health-related fitness variable, that being muscular endurance as 

measured by the number of sit-ups completed in 30 seconds.  In phase one 

positive correlations were revealed between muscular endurance and energy 

expenditure, time spent in moderate activity and t ime spent in vigorous 

activity.  In phase two this was replicated with the exception of time spent in 

moderate activity.  T herefore, participants who take part in activities with 

higher energy costs develop greater levels of abdominal muscular endurance.  
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Alternatively, due to the demands of the activities in which young people 

participate, including competitive team sports, greater levels of core stability 

and abdominal strength are required. 

 

The fact that little association between physical activity and f itness variables 

has been found and that findings have not been consistent across phase one 

and phase two would suggest that physical fitness in young people is for the 

most part genetically determined and not greatly affected by physical activity 

levels.  This notion is supported by the work of Riddoch and Boreham (2000) 

who state that although young people’s fitness can be i mproved by regular 

activity, it is largely dependent upon genetic inheritance.  Although research 

indicates that children and young people are failing to achieve the 

recommended frequency, duration and intensity of activity to accrue health 

benefits, previous studies have failed to reveal that young Britons are any less 

fit than previous generations (Armstrong et al., 1994; Armstrong et al., 1996). 

 

The findings of the current study fail to indicate that there is indeed a l ink 

between childhood physical activity and c hildhood fitness as suggested by 

Blair’s (1989) model (Figure 1.) as no significant relationship between physical 

activity levels and he alth in childhood was observed.  H owever, as Blair’s 

(1989) model reflects, the effects on health of low physical activity levels 

during childhood and adolescence are seen in young adulthood.  

 

It is important to note that the measurement of health-related fitness 

components was carried out with a s ub-sample of the overall sample and, 
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therefore, the sample size was smaller than for the assessment of physical 

activity and attitudes towards PE.  Due to the participant attrition rate, the sub-

sample for fitness testing in phase two was smaller than for the phase one 

(35% and 26% of the overall sample for phase one and phase two 

respectively).  As a result, a few extreme scores could have affected the data 

and the strength of any relationships revealed.  I n addition, individual 

participants elected not to take part in the measurement of certain health-

related fitness components.  F or example, some did not want their body 

composition assessed or did not wish to run the multistage fitness test.  

Therefore, the consistency of the findings across repeated measures could 

have been affected by a fall in subject numbers.  As participants provided their 

consent to take part in the study, the representativeness, of the data can be 

questioned.  However, as previously discussed, it was established that those 

who participated in both phases of the study were representative of the 

original sample (including those who did not provide consent for phase two of 

the study) as independent t test did not find significant differences according 

to selected health-related fitness measures.   

 

It may also be questioned whether, with the exception of measures of stature 

and body composition, values attained by participating young people reflected 

their motivation to perform or their physical capacity in each of the 

components measured.  C oncern over the use of field tests to measure 

physical fitness has previously been raised and questions regarding reliability, 

validity and us efulness asked (Boreham and van Praagh, 2001; Armstrong 

and Biddle, 1992).  I t should be ac knowledged that laboratory settings can 
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especially lack ecological validity for children and i n some instances still 

require a substantial level of participant motivation.  In addition, it can also be 

queried whether children and young people who perceive themselves as unfit 

would give their assent to participate or try to achieve their personal best on 

some or all of the measures taken.  However, the same can also hold true for 

field based measures of health-related fitness.  A dditional research into the 

measurement of health related fitness is required to increase the validity and 

reliability of the different test items which in turn better informs researchers, 

physical education teachers and health practitioners of the current and 

changing health related fitness of young Britons.  I nformation gleaned can 

then be used to update initiatives and policies to help to improve the health of 

the nation. 

 

5.3.2 Percent body fat and body mass index 

The percent body fat of participants was calculated using the child specific 

prediction equations devised by Slaughter et al. (1988) with skinfold 

measurements taken from the triceps and medial calf sites.  However, it was 

acknowledged prior to data collection that although this method and t hese 

sites were considered more appropriate due to nature of the participants 

involved (i.e. secondary school aged pupils from diverse ethnic backgrounds) 

there have been reservations expressed over the accuracy of the sites to 

predict percent body fat (Janz et al., 1993).  T herefore, BMI was also 

calculated and data obtained analysed to support the findings of the analyses 

conducted on skinfold data. 
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Results obtained indicated that between the two phases of the study, average 

body fat percent significantly increased by 1% (from 19.8% to 20.9%).  

However, no s uch significant difference was found for BMI.  A nalysis 

conducted on BMI data did reveal a s ignificant interaction which suggested 

that boys’ BMI values decrease with time (between phases one and two) 

whereas girls’ values remain relatively stable.  Mean values for percent body 

fat suggest that it is boys’ percent body fat which remains relatively stable (an 

increase of less than 0.5%) while girls’ increases by almost 2%.  Therefore, 

both skinfold and BMI data indicated that in terms of body composition there is 

some interrelationship between age and gender with girls’ body fat increasing 

over a period of one year.  However, no clear picture was established for boys 

as BMI suggested that body fatness decreases whereas skinfold technique 

suggested that body fat remains stable.  When young people enter secondary 

education, girls tend to be taller than boys due to the fact that females enter 

the adolescent growth spurt before males.  Armstrong and Welsman (1997) 

and Malina et al. (2004) discuss this age related difference and both report 

that this difference between the peak height velocity of boys and girls of the 

age participating in the current study can be as much as two years.  I t is 

widely accepted that after the point of sexual maturation there is a tendency 

for males to be heavier than females due to an increase in fat free mass (i.e. 

larger skeleton, greater muscle mass and lower percent body fat) and t he 

findings of the current study revealed that girls possess higher percent body 

fat values compared to boys.  Therefore, as secondary school pupils age and 

move through puberty the differences in body fat between the genders 

increases.   
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In regard to ethnicity, complex patterns were observed for both percent body 

fat and BMI and with both of these measures, ethnicity by school year 

interactions were revealed.  The percent body fat of black pupils was found to 

increase with school year (by approximately 1% each year).  F urthermore, 

BMI data supported this and values for black pupils increased with school 

year.  S imilarly, BMI data for Asian pupils showed an increase with school 

year.  T herefore, Asian pupils are at greater risk of becoming overweight 

adults compared to white and black pupils.  Freedman, Khan, Serdula, Dietz, 

Srinivasan and Berensen (2005) identified racial differences in the tracking of 

childhood BMI to adulthood with higher percentages of overweight black girls 

and boys than white girls and boys becoming obese adults.  The findings of 

the current study have observed the beginning of a s imilar trend for Asian 

adolescents, although no such pattern was observed for black adolescents.   

 

Percent body fat data for both Asian and white groups failed to show 

consistent trends across the three school years measured (e.g. among Asian 

pupils, body fat was higher in year B than in years A and C ; among white 

pupils, body fat was lower in year B than in years A and C).  It is important to 

note that growth is typified by differences between and within the different 

population groups primarily due to genetic factors.  Therefore, there can be 

considerable variability between individuals of the same age, gender or 

ethnicity.  H owever, growth and m aturation are not solely characterised by 

genetic factors but are also influenced by environmental factors.    
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It should be noted that, when compared against the international cut-offs for 

overweight and obesity (BMI values of 25 kg/m2 and 30 kg/m2; Cole, Bellizi, 

Flegal and D ietz, 2000), the mean BMI values for the different groups in 

current study revealed boys, black participants, and those in year A and year 

B to be below the cut-off for overweight.  However, girls, white and A sian 

participants, and those in year C are at risk as their BMI values were above 

the overweight cut-off below the obesity cut-off but.  Therefore, research 

targeting older secondary school years, girls, and white and Asian pupils  is 

required.  

 

The extent to which physical activity levels amongst young people influence 

body composition can also be brought into question.  As previously discussed 

no significant relationship between physical activity and body composition was 

found.  However, it is widely accepted that an imbalance in energy intake and 

expenditure results in an i ncrease or decrease in body fatness.  Thus, an 

active lifestyle, and sensible and balanced diet helps to maintain body fatness. 

 

Although it is acknowledged that alternative measures of body composition 

exist, both skinfold techniques and BMI are particularly attractive as measures 

for use with children and young people as they are generally non-invasive, 

less demanding upon participants and can be used in the field, the findings of 

the current study were inconclusive with discrepancies between percent body 

fat and BMI values.  Therefore, more research is required to establish the 

most appropriate and valid measures of body composition for use with young 
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people which will enable the comparison of different population groups and in 

turn help to target interventions with the most at risk groups. 

 

5.3.3 Cardiovascular endurance 

The findings of the present study revealed no age related differences (neither 

cross-sectional nor longitudinal) in predicted cardiovascular fitness.  This is 

contrary to previously published work that suggests that throughout 

adolescence to biological maturation cardiovascular fitness increases 

(Armstrong and Welsman, 1994)32.  Possible explanations for this finding can 

be associated with both gender related differences as well as energy 

expenditure levels.  A nalysis revealed that boys had a g reater level of 

predicted cardiovascular fitness compared with their female counterparts, 

furthermore, that the difference between boys and g irls increased between 

phases one and two.  For phase one, the mean difference between boys’ and 

girls’ cardiovascular endurance was 2.5 ml∙kg-1∙min-1, whereas, for phase two 

the difference was 5 ml∙kg-1∙min-1.  Girls’ cardiovascular endurance remained 

relatively constant over the twelve month period between testing while boys’ 

endurance increased.  H owever, reasons for the difference in predicted 

cardiovascular fitness between males and females of secondary school age 

are complex. 

 

As the current study found that boys were significantly more active than their 

female counterparts, it can be concluded that cardiovascular fitness is related 

to physical activity levels as previous research has indicated (Riddoch and 
                                                 
32 Armstrong,N. and Welsman,J. (1994) Assessment and interpretation of aerobic function in 
children and a dolescents.  Exercise and Sports Science Reviews, 22, 435-476.  C ited in 
Armstrong and Welsman (1997) 
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Boreham, 2000).  In addition, significant positive relationships between some 

physical activity variables and cardiovascular fitness levels during phase one 

of data collection were also evident.  The difference may also be explained in 

terms of physiological differences between males and females.  It is important 

to note that irrespective of the difference found between the genders, mean 

values for cardiovascular fitness for both boys and girls are bordering on risk 

levels.  Work by Bell and colleagues (1986) proposed risk levels of 35 ml∙kg-

1∙min-1 and 30 ml∙kg-1∙min-1 for boys and girls respectively.  In phase two of the 

current study, mean peak VO2 for boys and girls was 36.5 ml∙kg-1∙min-1 and 

31.5 ml∙kg-1∙min-1.   Therefore, close monitoring is required to establish 

whether young people’s cardiovascular fitness is declining due to the 

implications to health 

 

The method of assessing cardiovascular fitness among young people should 

also be considered.  Due to the fact that health-related fitness is a compulsory 

element in the National Curriculum for PE in Key Stages 3 and 4, the 

Multistage Fitness Test is widely used by British secondary schools in the 

assessment of cardiovascular fitness (Harris, 1995).  Thus, the majority of 

young people who participated in the current study were familiar with the test 

and may have unfortunately, developed negative attitudes towards the test.  

Cale and Harris (2002) have considered the possible impact of fitness tests 

upon the values of young people towards activity.  This is most likely due to 

the way in which the fitness tests are administered which young people find 

uncomfortable and embarrassing and, particularly in the case of the 

multistage fitness test, reinforce the notion that exercise is competitive 
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(Rowland, 1995).  Although all participants were encouraged to continue the 

test until they could run no further, informal observation during the 

administration of the test suggested that some participants dropped out during 

the early stages of the test even though they did not show any obvious 

outward signs that they had run to their maximal (i.e. breathing heavily, hot 

and sweaty).  From observation, this behaviour was more notable amongst 

the girls.  To establish whether participants were indeed working at a hi gh 

intensity when they dropped out of the multistage fitness test, heart rate could 

have been monitored throughout the test administration. 

 

Performance on the multistage fitness test could therefore, be as sessing 

participant motivation levels and not cardiovascular fitness levels per se.  

However, it is important to note that alternative measures have their own 

limitations and given the sample size and nature of the current study, the 

multistage fitness test was deemed a more appropriate indicator of 

cardiovascular endurance than other field tests or indeed laboratory 

measures.  Given that informal observations of the participants during testing 

suggested that it was more common for girls to drop out of the multistage 

fitness test before they had g iven their maximal effort, the difference in 

cardiovascular fitness between boys and g irls could therefore be associated 

with the test administration, and not differences in actual fitness levels.  As no 

further significant differences were observed according to ethnicity, school 

year or between phases one and two of the study, one cannot be certain 

whether there are indeed no differences between these groups or whether the 

test administration failed to accurately estimate cardiovascular endurance.  
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Therefore, more research using different methodologies is required to 

establish whether there are indeed differences in the cardiovascular fitness 

between young people according to ethnicity, age and gender. 

 

5.3.4 Flexibility 

As previously reported a s ignificant difference was revealed according to 

ethnicity with no further gender or age related differences found.  For phase 

two, mean values indicated that black participants possessed higher levels of 

flexibility and reached approximately 5cm further than both white and Asian 

participants.  Although the difference between black participants, and white 

and Asian participants is marked, it must be acknowledged that the number of 

young black people who participated in the measurement of health-related 

fitness variables was limited.  C onsequently, a f ew participants with 

particularly high levels of flexibility could have created considerable variability 

around the mean.  Therefore, it is recommended that further research be 

conducted in the area to confirm the findings of the current study.  

Additionally, future work is required to establish whether differences can be 

attributed to genetic and/or behavioural differences between ethnic groups. 

 

As the current study did not find a s ignificant relationship between flexibility 

and physical activity variables, it is suggested that flexibility of the hamstrings 

and lower back is not influenced by energy expenditure or the amount of time 

spent in moderate and vigorous activity in youth.  This supports the notion that 

fitness variables are largely genetically predetermined and that participation in 

certain physical activity and sport will only enhance individual predisposition. 
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(Riddoch and Boreham, 2000).  Future research should be conducted into the 

different types of activity young people engage in to establish whether those 

activities which demand, and therefore develop, higher levels of flexibility (e.g. 

gymnastic type activities, martial arts), reduce the risk of injury and protect 

against conditions developed in later life such as low back pain (Department 

of Health, 2004; Vuori, 2001). 

 

5.3.5 Muscular endurance 

The association between muscular endurance, as measured by sit-ups, and 

physical activity variables has been previously discussed.  I n addition age 

related changes in abdominal muscular endurance have been found.  Both 

longitudinal and school year differences were found with muscular endurance 

increasing with age.  On average, participants completed almost three more 

sit-ups in phase two than they completed in phase one.  In addition, for both 

phase one and phase two, year C completed more sit-ups than years A and 

B.  These findings can be attributed to the increase in muscle mass with 

chronological age.  However, the increase in muscle mass is more marked 

amongst adolescent boys than girls (Armstrong and Welsman, 1997). 

 

Higher levels of abdominal endurance possessed by males (approximately 4 

more sit-ups in 30 sec. than girls) can be due to the previously established link 

between vigorous activity and m uscular endurance.  A dditionally the 

difference could be attributed to pubertal changes in muscularity between 

boys and girls; that being, the percentage gain for boys is greater than for girls 

during puberty.  Ethnic differences are more difficult to explain.  Black 
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participants were found to possess greater levels of muscular endurance than 

their white and Asian peers with Asian pupils completing fewest sit-ups of all 

three ethnic groups.  Black participants completed approximately 2 more sit-

ups than both white and Asian participants.  Although a positive relationship 

was found between physical activity and m uscular endurance for all 

participants, black pupils were not found to expend more energy than white 

pupils (although they did expend significantly more energy than Asian pupils).  

Again, future work should attempt to establish whether differences can be 

attributed to genetic and/or behavioural differences in muscular endurance 

between ethnic groups. 

 

Due to the smaller sample who participated in measures of health related 

fitness no higher order ethnicity interactions were found and data analysis did 

not distinguish between boys and girls within each ethnic group.  However, as 

previously reported, analysis conducted on physical activity data established 

that as they age, young black males expend more energy and participate in 

more MVPA than other groups.  Therefore, black participants as a group were 

found to possess higher levels of muscular endurance due to higher levels of 

muscular endurance and increased physical activity levels amongst black 

males.  Further research is required to explore the ethnic differences found in 

the current study in relation to gender. 

 

5.3.6 Muscular strength 

Differences in the muscular strength of the dominant and non-dominant hand 

were found according to age and gender.  B oth longitudinal and cross-
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sectional changes in grip strength were found with young people’s grip 

strength increasing with school year.  Between phase one and phase two, on 

average, muscular strength of both dominant and non-dominant hands 

increased by approximately 2kg.  These findings replicate those of muscular 

endurance.  Therefore, as pupils age their muscular strength increases.  The 

findings of the current study support the notion that strength increases with 

growth as muscle mass increases (Bar-Or and Rowland, 2004).  Furthermore, 

gender and age related differences in muscular strength can be attributed to 

gender and age related changes in muscle mass gain through puberty as 

previous work has suggested that until the pre-pubertal years (approximately 

11 years of age), girls and boy s possess similar strength values with 

considerable overlap between the sexes (Armstrong & Welsman, 1997).  It is 

at the age of approximately 13-14 years, that boys’ strength accelerates 

whereas girls’ strength shows little or no acceleration (Bar-Or and Rowland, 

2004).  Therefore, patterns of strength gains amongst the boys and girls who 

participated in the current study are in line with that previously reported in the 

literature. 

 

 

5.4 A model of physical activity, physical education, and 

health related fitness in young people 

 

The findings of the current study did identify significant, although inconsistent, 

relationships between physical activity variables and some of the health 

related fitness components measured, although it has previously been 
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suggested that the evidence base for such associations between physical 

activity during childhood and childhood health is weak and it has been 

advocated that further research be conducted (Riddoch, 1998; Twisk, 2001; 

Guerra et al., 2006).  As the current study has not directly measured the 

health of young people (nor indeed the physical activity and health of adults), 

Blair’s (1989) model depicting the hypothetical relationships between 

childhood and adult physical activity and health (Figure 1 presented earlier) 

cannot be directly applied to the findings.  Therefore, there is the need to 

provide an alternative model which considers the associations found between 

physical activity and health related fitness (and therefore an indicator of health 

status) to provide a hypothetical relationship with health in youth. 

 

With regard to the effect of independent variables on the physical activity 

levels of young people, the current study has established the simultaneous 

effects of ethnicity, gender and school year on weekday and weekend activity 

levels.  D ifferences in the health related fitness of young people from these 

different population groups were also found.  S ubsequently, Blair’s global 

model, although broadly applicable, fails to encompass the effect of 

independent variables on a l ife course approach to physical activity and 

health. 

 

With reference to attitude towards physical education, the findings of the 

current study revealed consistent positive relationships between attitude 

(particularly total attitude towards PE and general interest factors) and 

physical activity.  This provides an explanation for why certain individuals are 
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more active than other young people.  However, to achieve this, the theory of 

reasoned action needs to be applied.  The TRA asserts that attitude does not 

predict behaviour but can be used to predict intention moreover, that intention 

is affected by the relative importance an individual places upon attitudinal and 

normative components.  T herefore, as the findings of the current study 

revealed positive relationships between attitude towards PE and physical 

activity, attitude towards the behaviour (attitude towards PE) can be used to 

predict the behaviour (physical activity).  However, the extent to which young 

people place relative importance upon the attitudinal component compared to 

their subjective norm has not been established in the current study. 

 

Similar differences in attitude towards PE were found according to the 

independent variables of ethnicity, gender and school year.  Based upon the 

prediction of physical activity behaviour from attitude towards PE, those 

population groups who hold more positive attitudes will be more active (for 

example, black boys held more positive attitudes towards PE and expended 

more energy than other groups).  However, the findings of the present study 

do not consistently agree with the notion that attitude predicts behaviour.  

Young Asians were found to hold more positive attitudes towards PE yet were 

found to expend less energy, engage in less MVPA and have higher 

percentages classified inactive or failing to meet activity guidelines than other 

ethnic groups.  The TRA can again be used to explain this discrepancy.  Black 

boys are more active because their subjective norms and attitudes are pulling 

in the same direction: they have a positive attitude towards PE and believe 

that being physically active and engaging in sport gains approval from friends 
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and family.  However, for young Asians, attitudes and subjective norms are 

pulling in opposite directions: they hold positive attitudes towards PE but 

believe that significant others will disapprove of high physical activity levels.  

Therefore, the relative importance of attitudinal and normative considerations 

differ for different population groups (e.g. young Asians place greater 

importance upon the subjective norm component).  T he TRA has been 

criticised as the theory does not consider behavioural barriers which prevent 

the behaviour being totally volitional (Biddle and Mutrie, 2007).  The revised 

TRA, the theory of planned behaviour (TPB), included perceived behavioural 

control which takes into account perceived obstacles to performing the 

behaviour and therefore, the TPB provides an additional explanation for the 

findings of the current study.  Y oung Asian’s hold a m ore positive attitude 

towards PE but demonstrate lower levels of activity because they have 

perceived obstacles to performing the behaviour such as parental income, 

environment or additional domestic responsibilities.  T his would support 

previously published work which recognised the effect of income on 

participation in physical activity, exercise and sport (Collins, 2004; Shropshire 

and Carroll, 1997) and statistics which show that people from ethnic minority 

groups tend to live in low-income households (National Statistics Online, 

2006; Sports Council, 1994).  F indings can be r elated to the perception by 

such low-income families that the neighbourhoods in which they live are 

unsafe for young people to play in (Andersen et al., 1998), or indeed that 

members of the Asian community relegate the importance of structured 

physical activity behind other commitments including family life and religious 

duties (Sports Council, 1994). 
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Acculturation can also be used in an attempt to explain ethnic differences in 

attitudes.  Acculturation has been defined as “the process by which individuals 

integrate the customs, attitudes, and habits associated with their traditional 

cultures with those of the dominant culture” (Kawamura, 2002: 247).  

Therefore, one individual from an ethnic minority group may associate more 

with the host or mainstream culture than their traditional culture because they 

are third or fourth generation British or because of their peer group or social 

life.  Another individual may associate more with their traditional culture(s) as 

they are first generation British and English is not their first language.  

Subsequently, this will lead to considerable variability in young people’s 

attitudes and behaviours, which in turn impacts upon their health and well-

being. 

 

The proposed alternative model (Figure 16) is based upon the findings of the 

current study whilst considering Blair’s (1989) physical activity-health model 

and the theories of reasoned action (Ajzen and Fishbein, 1980) and planned 

behaviour (Ajzen, 1988).  This proposed model incorporates the simultaneous 

effects of ethnicity, gender and school year upon the dependent variables of 

physical activity, attitude towards PE and health related fitness as well as the 

associations between physical activity and at titude towards PE, and health 

related fitness which have been explored in the current study (denoted by 

solid lines on the model).   
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The model also acknowledges hypothetical links between dependent and 

independent variables (denoted by dotted lines on the model).  T hese 

hypothetical links are based upon published literature and existing models and 

concepts.  As the current study has measured the strength of the relationship 

between physical activity and heal th related fitness only and not health, this 

link is expressed as a hy pothetical one based upon Blair’s physical-activity 

health model which hypothesised that childhood activity is associated with 

childhood health.  S imilarly, the current study has measured young people 

between the ages of 11 and 15 years, therefore, a life course approach has 

not been taken and the long-term effects on chronic disease risk of physical 

and social exposures during different points in the human lifetime (Ben-

Shlomo and Kuh, 2002) have not been established.  S ubsequently, the 

association between childhood physical activity and health, and adult physical 

activity and health as represented in Blair’s model, has not been confirmed. 

 

It is, however, acknowledged that further research is required to add credence 

to the revised model.  A dditional work (and perhaps the development of 

different models) will add weight to the hypothetical links between attitude 

towards PE, physical activity and he alth related fitness.  In addition, the 

current model only considers ethnicity, gender and school year whereas the 

effects of a broader range of factors on attitude towards PE, health-related 

fitness and physical activity are worth further consideration.  O ther socio-

cultural and socio-economic factors warrant further exploration as do special 

populations including young people with disabilities and the obese. 
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Figure 16. Model to show the factors influencing and interrelations between 

physical activity, attitude towards PE and health related fitness in young 

people. 

 

 

5.5 Limitations of the current study 

Although efforts were made to control for confounding variables and to ensure 

that all measurements were objective, the very nature of the current study (i.e. 

a school-based field study) has resulted in limitations in methodology and 

design.  These will now be outlined. 

 

Ethnicity, gender & school year 
(and other socio-economic and cultural 

factors) 

Attitude 
towards PE 

Health related 
fitness 

Physical 
activity 

Health in 
adolescence and 

adulthood 

Legend 
 
Measured in the current study 
 
Not measured in the current study 
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Although a pi lot study was carried out to ascertain whether it would be 

appropriate to administer the Four by One-day Physical Activity Recall 

Questionnaire to small groups of respondents, the questionnaire was 

originally designed and validated to be interviewer administered to one young 

person at a time.  It must therefore be acknowledged that this may have had 

some impact upon the data obtained.  However, in small peer groups, 

respondents were able to support each other to aid in the accuracy of recall; 

for example, how long they had actually participated in physical activity during 

the PE lesson and how much time was lost to activities such as changing, 

transfer to the practical space in which the lesson was being taught and the 

setting up of equipment.  Moreover, completing the questionnaires in small 

groups with the support of year group peers made the young people feel at 

ease with the researcher and therefore, more likely to provide honest 

responses as opposed to socially desirable responses (particularly when 

questioned further by the interviewer). 

 

Measures used to assess physical activity, attitude towards PE and he alth-

related components of physical fitness were selected primarily for their 

appropriateness for use with young people.  Both questionnaires, the Four by 

One-Day Recall (Cale, 1994) and the PAAPEQ (Shropshire and Carroll, 

1997), had been previously designed for use with young Britons of a s imilar 

age to those participating in the current study.  The various measures used to 

assess health-related fitness are also frequently used by both schools and 

researchers.  However, it is important to note that these measures are doubly 

indirect (i.e. compared against existing indirect measures).  F or example, 
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when originally designed, the concurrent validity of the Four by One-Day 

questionnaire was established against both heart rate monitoring and 

observation techniques as measures for assessing physical activity which are 

themselves based upon a number of assumptions.  Similarly, the multistage 

fitness test does not provide a direct measure of cardiovascular fitness and 

the sit and reach test provides an i ndirect, linear measurement of flexibility.  

With particular reference to the multistage fitness test, it provides a predicted 

VO2peak value based upon validation study data where cardiovascular 

endurance was assessed using a t readmill protocol and is of course 

dependent upon the participants willingness to run to their maximal. 

 

Nevertheless, all measures have been selected to facilitate the measurement 

of physical activity, attitude towards PE, and the assessment of health-related 

fitness amongst large samples.  If, for example, laboratory measures of fitness 

or a purely quantitative measure of physical activity (e.g. heart rate 

monitoring) had been employed, sample sizes would have been suppressed 

not only due to the time taken to use these methodologies but also due to the 

socially undesirable nature of the measures for use amongst young people in 

a school setting.  However, there are implications of using field-based and 

less objective measures, such as self-report questionnaires, as the accuracy 

of data collected can be questioned. 

 

Due to the nature of the present study, schools tended to provide access to 

their pupils during timetabled PE lessons.  This may have been due to the 

function of individual school timetables and/or due to the willingness of PE 
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staff as opposed to other members of teaching staff to participate in a study of 

this nature.  Indeed, although the head teachers of participant schools were 

contacted and invited to take part in the current study, communication 

between school and the researcher tended to be delegated to a member of 

PE staff which may have had some influence upon the quality and accuracy of 

pupil responses.  A lthough the interviewer assured the pupils that their 

responses would remain confidential, some pupils may have provided socially 

desirable responses because they thought their teachers would be privy to the 

information as questionnaires were completed during PE lessons.  Therefore, 

some pupils may have reported that they had engaged in more activity than 

they had in reality (such as activities with a higher energy cost e.g. organised 

sport).  I n addition, for fear of teacher reprisal, pupils may have reported a 

more positive attitude towards PE.   

 

Although both school staff and researcher liaised to organise times in which 

research was to be conducted, this was largely dictated by the schools’ 

timetables and subsequently PE teaching time was used.  This would have 

resulted in suppressed physical activity during the research period.  

Therefore, pupils’ physical activity during the week of recall could be lower 

than a typical week when they would receive full PE provision.  However, only 

part of the PE lesson would have been t aken to complete a school day 

physical activity questionnaire, and, depending upon the activity being 

undertaken in the PE lesson, equivalent to approximately 15 minutes MVPA, 

or one kcal kg-1 day-1.   
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As research was conducted in individual participant schools data collection 

took place at periods most suitable to the school.  As a result some pupils did 

not have had normal activity patterns for the week of observation.  E nergy 

expenditure may have been at ypical due t o school events (e.g. changes to 

school timetable, extra curricular sporting events), or cultural and religious 

events (e.g. religious festivals such as Ramadan).  Therefore, during the data 

collection period, individual pupils at participant schools either expended more 

or less energy than average.  However, the questionnaire did provide pupils 

with the opportunity to state whether their physical activity patterns for the 

days recalled were typical or not.  The effects of these issues upon the data 

collected are difficult to quantify although a test retest approach could be used 

to establish whether physical activity differs significantly between typical and 

atypical days.  I t is important to note that as all participants were randomly 

selected across school year, ethnic and gender groups and that data 

collection took place throughout the year no s ingle sub group would have 

been disadvantaged or advantaged.  I t should also be acknowledged that 

some participants reported atypical activity patterns due to personal reasons 

such as illness, irregular family commitments and sporting commitments (e.g. 

whole day sporting event such as tournaments).  However, in an attempt to 

limit the affect of seasonal changes in activity patterns, phase two took place 

at the same time of year as phase one and therefore, within subject changes 

were observed. 

 

Another limitation relates to sampling procedures.  Although effort was made 

to have approximately equal number of pupils in each of gender and year 
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groups, final numbers for participants were not evenly balanced.  F or 

example, more girls than boys took part, school year groups were uneven.  

Subsequently, in some instances, results are reported for relatively small 

groups and this was more notable when considering cell sizes, i.e. when you 

divide ethnicity by school year and gender (the smallest cell size was seven 

black boys in Year C), and although schools were targeted in collaboration 

with the education authority because of the ethnic mix of their pupils, more 

white young people than both Asian and black young people participated in 

the study.  H owever, white groups comprise the largest ethnic population 

group and therefore the proportion of white, black and Asian participants was 

broadly representative of Birmingham at the time of data collection (National 

Statistics Online 2006). 

 

Due to the fact that pupils were given the choice whether to participate, those 

children who did not perceive themselves to be as active as their fellow year 

group peers may not have agreed to take part in the study.  Therefore, data 

collected could have been skewed with a larger number of young people 

taking part in the current study who are more active than those who are 

inactive.  Moreover, this skewing could have been more notable amongst the 

randomly selected sub-sample who participated in the health-related fitness 

testing.  Therefore, pupils who did not want to take part for whatever reason 

(e.g. body size/stature, perceived inability to perform physical challenges etc) 

may have withdrawn from this element of the study.  Thus, it is possible that 

those who participated in health-related fitness testing were more able and 

more active pupils who consequently possess greater levels of health-related 



 248 
 

fitness compared with their peers.  However, analysis conducted to establish 

whether young people who participated in both phases of the study were 

representative of the original sample (including those who did not participate 

in phase two of the study) revealed no significant difference in energy 

expenditure, total attitude towards PE, and selected health-related fitness 

variables (i.e. cardiovascular fitness and measures of body composition);  

 

 

5.6 Overview of hypotheses tested 

The research hypotheses stated in section 1.8.1 have been either accepted or 

rejected based upon the findings of the current study.   

H1 There is a difference in young people’s physical activity according to 

ethnicity.  This hypothesis has been accepted as statistically significant 

differences were revealed between the different ethnic groups. 

H2 There is a difference in young people’s physical activity according to 

gender.  This hypothesis has again been accepted as girls were found 

to be significantly less active than boys. 

H3 There is a difference in young people’s physical activity according to 

school year.  T his hypothesis has been accepted as physical activity 

levels were found to decline significantly with school year. 

H4 There is a di fference in young people’s physical activity over time.  

There is some support for this hypothesis as physical activity levels 

decreased significantly between data collections. 

H5 There is a di fference in young people’s attitudes towards physical 

education according to ethnicity.  With reference to the PE teacher 
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factor of the PAAPEQ, a s ignificant difference was found.  H owever, 

this hypothesis has been rejected and the corresponding null 

hypothesis accepted because no further significant differences 

according to ethnicity were revealed. 

H6 There is a di fference in young people’s attitudes towards physical 

education according to gender.  This hypothesis has been rejected and 

the corresponding null hypothesis accepted because no significant 

differences according to gender were found.  However, significant 

ethnicity by gender by time interactions were found indicating that the 

attitudes of black boys become more positive as they age. 

H7 There is a di fference in young people’s attitudes towards physical 

education according to school year.  T his hypothesis has been 

accepted as attitudes towards PE were found to become significantly 

less favourable with age. 

H8 There is a difference in young people’s health related fitness according 

to ethnicity.  A lthough some significant ethnic differences were found, 

these were inconsistent.  Therefore, the research hypothesis has been 

rejected and the corresponding null hypothesis accepted. 

H9 There is a difference in young people’s health related fitness according 

to gender.  Again, although some differences between boys and girls 

were found, these were inconsistent.  Therefore, the research 

hypothesis has been rejected and the corresponding null hypothesis 

accepted. 

H10 There is a difference in young people’s health related fitness according 

to school year.  Although some significant differences were found 
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according to school year, the hypothesis has been rejected and the 

corresponding null hypothesis accepted as findings were inconclusive. 

H11 There is a difference in young people’s health related fitness over time.  

Although there is some support for the hypothesis as a number of the 

components measured changed over time, findings were inconclusive.  

Hence, the hypothesis has been rejected and the corresponding null 

hypothesis accepted. 

H12 There is a r elationship between young people’s physical activity and 

attitudes towards physical education.  This hypothesis has been 

accepted as some consistent significant relationships were revealed 

between physical activity variables and t otal attitude scores and the 

general interest factor.  H owever, across data collections some 

inconsistent findings were made with reference to the remaining four 

factors and the physical activity variables. 

H13 There is a r elationship between young people’s physical activity and 

health related fitness.  This hypothesis has been rejected and therefore 

the corresponding null hypothesis accepted.  A gain, some significant 

relationships were revealed between physical activity variables and 

health related fitness variables but findings were not consistent across 

all variables and across data collections.   
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
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6.1 Conclusions 

The aims of the current study were to assess the physical activity, attitude 

towards physical education, and health related fitness of young Britons 

according to ethnicity, school year and g ender.  T he findings of this study 

have implications for future related research and for developing policies and 

interventions to improve the physical activity and health of young people from 

different ethnic groups. 

 

The physical activity levels of young people in this study decreased with age.  

Energy expenditure and time spent in moderate and vigorous intensity activity 

declined over time (short-longitudinally) and with school year (cross-

sectionally).  F urthermore, percentages classified as active or moderately 

active decreased and numbers failing to meet desirable physical activity 

recommendations for young people (i.e. of 60minutes of accumulated physical 

activity of at least moderate intensity per day) increased with age.  Therefore, 

there is the need to target interventions to arrest the decline in young people’s 

physical activity during adolescence. 

 

Young people from Asian ethnic minority groups were found to expend less 

energy and participate in less moderate and vigorous activity than white and 

black groups.  In addition, three quarters of Asian pupils were categorised as 

inactive or very inactive and a hi gher percentage of Asian pupils than white 

and black pupils failed to meet desirable physical activity recommendations.  

Thus, interventions aimed specifically at increasing the physical activity levels 

of Asian pupils in British schools are required. 
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Girls were less active than boys.  Girls expended less energy, engaged in less 

moderate and vigorous activity and had a lower percentage classified as 

either active or moderately active.  T herefore, interventions to specifically 

target girls’ physical activity habits are needed.  However, as young people 

age, the physical activity gap between boys and girls is less marked. 

 

Energy expenditure for school days was lower than for weekends.  T hus, 

school-based interventions and initiatives aimed at enhancing physical activity 

levels throughout the school day are desirable as young people spend the 

majority of the week during the school term at school. 

 

Generally, attitude towards PE became less favourable with age with younger 

pupils having more positive attitudes than older pupils.  However, the attitudes 

of black boys towards PE became more positive with time.  Therefore, school-

based interventions and policies to foster more positive attitudes towards PE 

are required to somehow arrest the development of negative attitudes towards 

PE with age and to establish reasons for an increase in positive attitudes 

amongst black boys. 

 

With particular reference to the PE teacher factor in the PAAPEQ, Asian 

pupils were found to have a less positive attitude towards their teachers than 

white and black pupils.  In addition, with the exception of white pupils, boys 

have a more positive attitude to their PE teachers than girls.  I nitiatives to 

somehow redress the balance are desirable. 
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For both phases of data measurement, relationships were found between total 

attitude towards PE and s ome factors of the questionnaire and physical 

activity variables, however, findings were inconsistent across data 

measurements.  Weak yet significant positive relationships were found for 

both data measurements between: 

• total attitude towards PE and energy expenditure and vigorous activity 

• general interest factor and energy expenditure, moderate activity and 

vigorous activity. 

Therefore, Ajzen and Fishbein’s (1989) theory of reasoned action was partially 

supported as young people who held more positive attitudes towards PE were 

more active.  H owever, as previously mentioned correlations were weak, 

inconsistent and found in only a few PAAPEQ factors and therefore, the 

relative importance of attitudinal and n ormative components of the model 

need to be taken into consideration. 

 

Although some differences in young people’s health related fitness were found 

(e.g. age, ethnic and gender differences) these were inconsistent: 

• height, weight, percent body fat, muscular strength and muscular 

endurance were found to increase with age – between both points of 

measurement and between different school years 

• body mass index for boys decreased over time but values for girls 

remained relatively stable between both points of measurement 

• percent body fat was higher for girls than boys 

• cardiovascular endurance was higher for boys than girls 
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• cardiovascular endurance increased with school year for white and Asian 

pupils but decreased for black pupils 

• flexibility, muscular endurance and muscular strength of black pupils was 

higher than for white and Asian groups. 

 

Relationships between physical activity variables and health related fitness 

components were generally inconclusive and inconsistent.  For only one 

health related fitness component, muscular endurance, the same findings 

were made for both points of measurement.  Muscular endurance was found 

to be positively related to average daily energy expenditure and time spent in 

moderate and v igorous activity.  Therefore, the findings of the current study 

cannot be used to support Blair’s (1989) model hypothesising the link between 

childhood physical activity and health. 

 

 

6.2 Recommendations for future related research 

The present study has provided additional research into physical activity, 

attitude towards PE and health-related fitness of young Britons from various 

population groups.  Additional future related research is required to build upon 

and provide further clarification for the findings made. 

 

The focus of the current study has largely been quantitative involving almost 

four hundred randomly selected young people from six secondary schools 

across the City of Birmingham LEA.  Therefore, it is advocated that future 

research take a more qualitative approach to provide explanations for the 
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differences found between the different ethnicities, genders and age groups at 

British secondary schools.  One advancement would be to identify individuals 

who are very active or inactive and t o carry out interviews to establish why 

they engage in or do not engage in physical activity. 

 

One of the limitations previously discussed was the sampling procedure used 

in the current study.  F uture research drawing from a larger, randomly 

selected sample would provide data more representative of a l arge 

multicultural city.  I n addition, greater use of objective measures of physical 

activity is required to elicit more information regarding the physical activity and 

health-related fitness levels of young people from different ethnic groups. 

 

The current study has been conducted in a West Midlands LEA.  Therefore, 

future related studies conducted in different LEAs around the British Isles 

could ascertain whether the findings of the present study reflect those of the 

Nation.  S imilarly, all the schools that participated in the present study were 

based in either inner city or urban communities within the City of Birmingham 

LEA.  Future comparative studies between schools in these areas with rural or 

indeed extra urban communities should be carried out.  Therefore, agencies 

can compare young people’s activity patterns according to their local 

environment and establish with greater confidence interventions to increase 

activity levels. 

 

It has not been the remit of the current study to establish the socio-economic 

background of participants, however, literature and statistics indicate that 
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ethnic minority groups are more likely to be s tratified into lower socio-

economic groups and live in homes with a low income (Sports Council, 1994; 

National Statistics Online, 2006).  Therefore, from a public health perspective, 

research into the simultaneous effects of ethnicity and s ocio-economic 

background on young people’s physical activity levels is needed. 

 

The current study is short-longitudinal in design, having tracked pupils over a 

relatively short timescale (twelve months).  It has previously been reported 

that physical activity levels remain relatively consistent over time and that 

inactive children become inactive adults (Janz et al, 2002; Pate et al, 1999).  

Therefore, future research monitoring physical activity and fitness levels over 

longer durations (from childhood into adolescence and through to adulthood) 

would be advantageous.  In addition to providing data regarding the 

longitudinal development of physical activity, additional information pertaining 

to the type of activity undertaken following the end of compulsory physical 

education and school sport should be gathered.  M oreover, the longitudinal 

effects of physical activity on health and fitness could also be established. 



 258 
 

 

 

 

 

 

 

7.0 REFERENCES 

 



 259 
 

Allied Dunbar, Health Education Authority and Sports Council. (1992) Allied 

Dunbar national fitness survey summary.  London: HEA/The Sports Council. 

 

American College of Sports Medicine (2000) ACSM’s guidelines for exercise 

testing and prescription (sixth edition).  Philadelphia: Lippincott, Williams and 

Wilkins. 

 

Anderssen, N. and Wold, B. (1992) Parental and peer influences on leisure-

time physical activity in young adolescents. Research Quarterly for Exercise 

and Sport, 63(4): 341-348. 

 

Andersen, R.E., Crespo, C.J., Bartlett, S.J., Cheskin, L.J. and Pratt, M. (1998) 

Relationship of physical activity and television watching with body weight and 

level of fatness among children - results from the third national health and 

nutrition examination survey. JAMA, 279(12): 938-942. 

 

Armstrong, N. (1998) Young people’s physical activity patterns as assessed 

by heart rate monitoring.  Journal of Sports Sciences, 16: S9-S16. 

 

Armstrong, N. and Biddle, S. (1992) Health related physical activity in the 

National Curriculum.  In N. Armstrong (Ed.) New directions in physical 

education Vol. 2: Towards a National Curriculum.  Leeds: Human Kinetics, 71-

110. 

 



 260 
 

Armstrong, N. and McManus, A. (1994) Children’s fitness and physical activity 

- a challenge for physical education. The British Journal of Physical 

Education, Spring: 20-26. 

 

Armstrong, N., McManus, A. and Welsman, J. (1994) Children’s aerobic 

fitness. The British Journal of Physical Education, Summer: 9-11. 

 

Armstrong, N., McManus, A., Welsman, J. and K irby, B. (1996) Physical 

activity patterns and aerobic fitness among prebubescents. European 

Physical Education Review, 2(1): 19-29. 

 

Armstrong, N. and Welsman, J. (1996) Osteoporosisis a paediatric problem. 

The British Journal of Physical Education. Summer, 27-28. 

 

Armstrong, N. and Welsman, J. (1997) Young people and physical activity. 

Oxford: Health Education Authority. 

 

Barker, D.J.P. (1990) The fetal and infant origins of adult disease.  British 

Medical Journal, 301, 1111. 

 

Barker, D.J.P., Martyn, C.N., Osmond, C., Hales, C.N. and Fall, C.H.D. (1993) 

Growth in utero and serum cholesterol concentrations in adult life.  British 

Medical Journal, 307, 1524-1527. 

 



 261 
 

Bar-Or, O. and Rowland, T.W. (2004) Pediatric exercise medicine: from 

physiologic principles to health care application.  C hampaign, IL: Human 

Kinetics. 

 

Bar-Or, O. and Malina, R.M. (1995) Activity, fitness, and health of children and 

adolescents. In L.W.Y. Cheung and J.B. Richmond (Eds.), Child health, 

nutrition and physical activity. Champaign, IL: Human Kinetics, 79-112. 

 

Bell, R.D., Macek, M., Rutenfranz, J. and Saris, W.H.M. (1986) Health 

indicators and risk factors of cardiovascular diseases during childhood and 

adolescence.  In J. Rutenfranz, R. Mochellin and F. Klimt (Eds.) Children and 

Exercise XII.  Champaign, IL: Human Kinetics, 19-27 

 

Ben-Shlomo, Y. and Kuh, D. (2002) A life course approach to chronic disease 

epidemiology: conceptual models. empirical challenges and interdisciplinary 

perspectives.  International Journal of Epidemiology, 31: 285-293 

 

Bird, S. and Davison, R. (1997) British Association of Sport and Exercise 

Sciences physiological testing guidelines (Third Edition). Leeds: BASES. 

 

Biddle, S. (1994) What helps and hinders people being more physically 

active? In A.J. Killoran, P. Fentem and C. Caspersen (Eds.), Moving on: 

international perspectives on promoting physical activity. London: HEA, 110-

148. 

 



 262 
 

Biddle, S.J.H. and Mutrie, N. (2007) Psychology of physical activity.  

Determinants, well-being and interventions (Second Edition).  London : 

Routledge. 

 

Biddle, S.J.H., Gorely, T. and Stensel, D.J. (2004) Health-enhancing physical 

activity and s edentary behaviour in children and adolescents.  Journal of 

Sports Sciences, 22: 679-701. 

 

Blair, S. N. (1984) How to assess exercise habits and physical fitness.  In J.D. 

Matarazzo, N.I. Miller, S.M. Weiss and J.A. Heard (Eds.) Behavioural Health: 

A handbook of health enhancement and disease prevention.  New York: John 

Wiley and Sons. 

 

Blair, S.N., Clarke, D.G., Cureton, K.J. ad Powell, K.E. (1989) Exercise and 

fitness in childhood: Implications for a l ifetime of health.  In C.V. Gisolfi and 

D.R. Lamb (Eds.) Perspectives in Exercise Science and Sports Medicine.  

New York: McGraw-Hill, 401-430. 

 

Blakemore, K. and Boneham, M. (1994) Age, race and ethinicity a comparitive 

approach.  Buckingham: Open University Press. 

 

Bonnett, A. and Carrington, B. (2000) Fitting into categories or falling between 

them? Rethinking ethnic classification.  British Journal of Sociology of 

Education, 21: 487-500. 

 



 263 
 

Boreham, C., Robson, P.J., Gallagher, A.M., Cran, G.W., Savage, M. and 

Murray, L.J. (2004) Tracking of physical activity, fitness, body composition and 

diet from adolescence to young adulthood: The Young Hearts Project, 

Northern Ireland.  International Journal of Behavioural Nutrition and Physical 

Activity, 1(14): 1479-586 

 

Boreham, C. and Riddoch, C. (2001) The physical activity, fitness and health 

of children.  Journal of Sports Sciences, 19: 915-929 

 

Boreham, C. and van Praagh, E. (2001) Special considerations for assessing 

performance in young children. In R. Eston and T. Reilly (Eds.) 

Kinanthropometry and exercise physiology manual.  London:  E &FN Spon, 

183-218 

 

Boreham, C., Paliczka, V.J. and Nichols, A.K. (1990) A comparison of the 

PWC170 and the 20-MST tests of aerobic fitness in adolescent schoolchildren. 

Journal of Sports Medicine and Physical Fitness, 30(1): 19-23. 

 

Borms, J. and van Roy, P. (2001) Flexibility. In R. Eston and T. Reilly (Eds) 

Kinanthropometry and exercise physiology laboratory manual: tests 

procedures and data. E&FN Spon, 117-147. 

 

Bouchard, C. (2000) Physical activity and obesity. Champaign, IL: Human 

Kinetics. 

 



 264 
 

Bouchard, C., Shepherd, R.J. and Stephens, T. (eds) (1994) Physical activity, 

fitness and health: international proceedings and consensus statement. 

Champaign, IL: Human Kinetics. 

 

Bradby, H. (2003) Describing ethnicity in health research.  Ethnicity and 

Health, 8: 5-13. 

 

Brewer, J., Ramsbottom, R. and Williams, C. (1988) Multistage fitness test.  

Leeds: National Caching Foundation. 

 

Bundred, P., Kitchiner, D. and Buchan, I. (2001) Prevalence of overweight and 

obese children between 1989 and 1998: population based series of cross-

sectional studies.  British Medical Journal, 322: 1-4 

 

Cale, L. (1993) The four by one-day physical activity recall questionnaire 

protocol and instruction manual. Loughborough: Loughborough University.  

 

Cale, L. (1994) Self-report measures of children’s physical activity: 

recommendations and a new alternative measure. Health Education Journal, 

53: 439-453. 

 

Cale, L. (1996) An assessment of the physical activity levels of adolescent 

girls - implications for physical education. European Journal of Physical 

Education, 1(1): 46-55. 

 



 265 
 

Cale, L. and Almond, L. (1992) Physical activity levels of young children: a 

review of the evidence. Health Education Journal, 51(2): 94-99. 

 

Cale, L. and Almond, L. (1992) Physical activity levels of secondary-aged 

children: a review. Health Education Journal, 51(4): 192-197. 

 

Cale, L. and Harris, J. (2002) National fitness testing for children – issues, 

concerns and alternatives.  The British Journal of Teaching Physical 

Education, 34(1), 27-41. 

 

Cale, L. and Harris, J. (2005) Promoting physical activity within schools. In L. 

Cale and J. Harris (Eds.) Exercise and young people: issues, implications and 

initiatives.  Basingstoke: Palgrave Macmillan, 162-190. 

 

Cale, L. and Harris, J. (2005) Physical activity promotion interventions, 

initiatives, resources and contacts. In L. Cale and J . Harris (Eds.) Exercise 

and young people: issues, implications and initiatives.  Basingstoke: Palgrave 

Macmillan, 232-270. 

 

Carlson, T.B. (1995) We hate gym: student alienation from physical education.  

Journal of Teaching Physical Education, 14: 467-477.  

 

Carr, S., Weigand, D.A., and Hussey, W. (1999) The relative influence of 

parents, teachers, and peers on children and adolescents’ achievement and 



 266 
 

intrinsic motivation and perceived competence in physical education. Journal 

of Sport Pedagogy, 5(1): 28-50. 

 

Carrington, B. (1983) Sport as a sidetrack. An analysis of West Indian 

involvement in extra-curricular sport. In L. Barton and S. Walker (Eds.) Race, 

Class and Education. Croom Helm, 40-65. 

 

Carrington, B., Chivers, C. and Williams, T. (1987) Gender, leisure and sport: 

a case-study of young people of South Asian descent. Leisure Studies, 6: 

265-279. 

 

Carroll, B. and Hollinshead, G. (1993) Ethnicity and C onflict in Physical 

Education. British Educational Research Journal, Vol. 19, No. 1, pp. 59-76. 

 

Carroll, B. and S hropshire, J. (1999) A comparison of children’s physical 

activity levels in the last year of primary school with those of children in the 

first year of secondary school (Conference Communication). The Journal of 

Sports Science, 17(7): 536. 

 

Cashmore, E. (1982) Black Sportsmen. London: Routledge & Kegan Paul. 

 

Cashmore, E. (1994) Dictionary of Race and Ethnic Relations (Third Edition). 

London: Routledge. 

 



 267 
 

Caspersen, C.J., Powell, K.E. and Christenson, G.M. (1985) Physical activity, 

exercise and physical fitness: definitions and distinctions for health-related 

research. Public Health Report, 100: 126-131. 

 

Chappell, B. (2002) Race, ethnicity and sport.  In A. Laker (Ed.) The sociology 

of sport and physical education: an introductory reader.  London: Routledge, 

pp 92-109. 

 

Chinn, S. and Rona, R.J. (2001) Prevalence and trends in overweight and 

obesity in three cross-sectional studies of British children, 1974-1994.  British 

Medical Journal, 322: 24-26 

 

Coakley, J.J. (1998) Sport in Society; Issues and Controversies (Sixth 

Edition). United States: McGraw-Hill. 

 

Coakley, J. and White, A. (1992) Making decisions: gender and sport 

participation among British adolescents.  Sociology of Sport Journal, 9: 20-35. 

 

Cole, T.J., Freeman, J.V., and Preece, M.A. (1995) Body mass index 

reference curves for the UK.  Archives of Disease in Childhood, 73: 25-29. 

 

Cole, T.J., Bellizzi, M.C., Flegal, K.M. and Dietz, W.H. (2000) Establishing a 

standard definition for child overweight and obesity worldwide: international 

survey.  British Medical Journal, 320: 1240-1243. 

 



 268 
 

Collins, M. (2004) Sport, physical activity and s ocial exclusion.  Journal of 

Sports Sciences, 22: 727-740. 

 

Collins, M.F. and Kay, T. (2003) Sport and social exclusion.  London: 

Routledge. 

 

Cooper, A. (2003) Objective measurement of physical activity.  In J. McKenna 

and C. Riddoch (Eds.) Perspectives on Health and Exercise.  B asingstoke: 

Palgrave Macmillan, 83-108. 

 

Cooper, A.R., Page, A.S., Foster, L.J. and Qahwaji, D. (2003) Commuting to 

School: Are Children Who Walk More Physically Active? American Journal of 

Preventive Medicine, 25(4): 273-276. 

 

Cooper, A.R., Andersen, L.B., Wedderkopp, N., Page, A.S. and Froberg, K. 

(2005) Physical Activity Levels of Children Who Walk, Cycle, or Are Driven to 

School.  American Journal of Preventive Medicine, 29(30): 179-184. 

 

Corbin, C.B. (2002) Physical activity for everyone: what every physical 

educator should know about promoting lifelong physical activity.  Journal of 

Teaching in Physical Education, 21: 128-144. 

 

Cox, M., Schofield, G., Greasley, N. and Kolt, G.S. (2006) Pedometer steps in 

primary school-aged children: a comparison of school-based and out-of-

school activity.  Journal of Science and Medicine in Sport, 9: 91-97. 



 269 
 

 

Davison, K.K. and B irch, L.L. (2001) Childhood overweight: a c ontextual 

model and recommendations for future research.  Obesity Reviews, 2: 159-

171. 

 

De Bourdeaudhuij, I., Sallis, J.F. and Saelens, B.E. (2003) Environmental 

correlates of physical activity in a sample of Belgian adults.  American Journal 

of Health Promotion, 18(1): 83-92 

 

De Busk R.F., Stenestrand, U., Sheehan, M. and Haskell, W.L. (1990) 

Training effects of long verses short bouts of exercise in healthy subjects. 

American Journal of Cardiology, 65: 1010-1013. 

 

Dehghan, M., Akhtar-Danesh, N. and Merchant, A.T. (2005) Childhood 

obesity, prevalence and prevention.  Nutrition Journal, 4: 24-31. 

 

Department for Education and Skills (DfES) (2002) Guidance for local 

education authorities on schools’ collection and recording data on pupils’ 

ethnic background. London: DfES Publications. 

 

Department for Health (2004) At least five a week: Evidence of the impact of 

physical activity and its relationship to health. A report from the Chief Medical 

Officer.  London: Department for Health. 

 



 270 
 

Deshmukh-Taskar, P., Nicklas, T.A., Morales, M., Yang, S-J., Zakeri, I. and 

Berenson, G.S. (2006) Tracking of overweight status from childhood to young 

adulthood: the Bogalusa Heart Study.  European Journal of Clinical Nutrition, 

60: 48-57. 

 

Deurenberg, P., Deurenberg-Yap, M. and Guricci, S. (2002) Asians are 

different from Caucasians and from each other in their body mass index/body 

fat per cent relationship.  Obesity Reviews, 3: 141-146. 

 

Doak, C.M., Visscher, T.L.S., Renders, C.M. and Seidell, J.C. (2005) The 

prevention of overweight and obesity in children and adolescents: a review of 

interventions and programmes.  Obesity Reviews, 7: 111-136. 

 

Docherty, D. (1996) Field tests and test batteries. In D. Docherty (Ed.) 

Measurement in Pediatric Exercise Science. Champaign, IL: Human Kinetics. 

 

Doganis, G. and Theodorakis, Y. (1995) The influence of attitude on exercise 

participation.  In S. J. H. Biddle (Ed.) European Perspectives on Exercise and 

Sport Psychology.  London: Routledge, pp26-49. 

 

Duncan, M. J., Al-Nakeeb, Y., Woodfield, L.A. and Lyons, M. (2007) 

Pedometer determined physical activity levels in primary school children from 

central England.  Preventative Medicine, 44: 416-420. 

 



 271 
 

DuRant, R. H., Baronowski, T., Johnson, M. and Thompson, W. O. (1994) The 

relationship among television watching, physical activity, and b ody 

composition of young children. Pediatrics, 94: 449-445. 

 

Eagly, A.H. and Chaiken, S. (1993) The psychology of attitudes.  London: 

Harcourt Brace College Publishers. 

 

Eisenmann, J.C., Katzmarzyk, P.T. and Tremblay, M.S. (2004) Leisure-time 

physical activity levels among Canadian adolescents 1981-1998.  Journal of 

Physical Activity and Health, 1: 154-162. 

 

Eisenmann, J.C., Bartee, R.T. and Wang, M.Q. (2002) Physical activity, TV 

viewing, and w eight in U.S. youth: 1999 Youth Risk Behaviour Survey.  

Obesity Research, 10: 379-385 

 

Eiser, R.J. (1994) Attitudes, chaos and the connectionist mind.  Ox ford: 

Blackwell Publishers. 

 

Eiser, R.J. (1986) Social psychology: attitudes, cognition and social 

behaviour.  Cambridge: Cambridge University Press. 

 

Ekelund, U., Poortvliet, E., Yngve, A., Hurtig-Wennlov, A. and S jostrom, M. 

(2001) Heart rate as an indicator of the intensity of physical activity in human 

adolescents.  European Journal of Applied Physiology, 85: 244-249. 

 



 272 
 

Ennis, C.D. (1996) Students’ experiences of sport-based physical education: 

(more than) apologies are necessary. Quest, 48: 453-456.   

 

Fairclough, S.J. (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. 

 

Field, A.E., Cook, N.R., Gillman, M.W. (2005) Weight status in childhood as a 

predictor of becoming overweight or hypertensive in early adulthood.  Obesity 

Research, 13(1): 163-169. 

 

Fields, D.A., Goran, M.I. and McCrory, M.A. (2002) Body-composition 

assessment via air-displacement plethysmography in adults and children.  

American Journal of Clinical Nutrition, 75: 453-467. 

 

Figueroa, P. (1993) Equality, multiculturalism, antiracism and physical 

education in the national curriculum.  In J. Evans (Ed) Equality, Education and 

Physical Education. London: Falmer Press, 90-102. 

 

Fischbacher, C.M., Hunt, S. and Alexander, L. (2004) How physically active 

are South Asians in the United Kingdom? A literature review.  Journal of 

Public Health, 26(3): 250-258. 

 



 273 
 

FitzGerald, S.J., Barlow, C.E., Kampert, J.B., Morrow, J.R., Jackson, A.W. 

and Blair, S.N. (2004) Muscular fitness and all-cause mortality: prospective 

observations.  Journal of Physical Activity and Health, 1: 7-18 

 

Flodmark, C-E., Lissau, I., Moreno, L.A., Pietrobelli, A. and Widhalm (2004) 

New insights into the field of children and adolescents’ obesity: the European 

perspective.  International Journal of Obesity, 28: 1189-1196. 

 

Flodmark, C-E., Marcus, C. and B ritton, M. (2006) Interventions to prevent 

obesity in children and adolescents: a systematic literature review.  

International Journal of Obesity, 30: 579-589. 

 

Folsom, A.R., Cook, T.C., Sprafka, M.J., Burke, G.L., Norstead, S.W. and 

Jacobs, D.R. (1991) Differences in leisure-time physical activity levels 

between blacks and whites in population-based samples: the Minnesota heart 

survey. Journal of Behavioural Medicine, 14(1): 1-9. 

 

Fox, K.R. (2003) Childhood obesity and the role of physical activity.  The 

Journal of The Royal Society for the Promotion of Health, 124: 34-39. 

 

Fox, K. and Harris, J. (2003) Promoting physical activity through schools.  In 

J. McKenna and C. Riddoch (Eds.) Perspectives on health and exercise.  

Basingstoke: Palgrave Macmillan, 181-201. 

 

 



 274 
 

Freedman, D.S., Khan, L.K., Serdula, M.K., Dietz, W.H., Srinivasan, S.R. and 

Berensen, G.S. (2005) Racial differences in the tracking of childhood BMI to 

adulthood.  Obesity Research, 13 (5): 928-934. 

 

Freedman, D.S., Wang, J., Maynard, L.M., Thornton, J.C., Mei, Z., Pierson, 

R.N., Dietz, W.H. and Horlick, M. (2005) Relation of BMI to fat and fat-free 

mass among children and adolescents.  International Journal of Obesity, 29: 

1-8 

 

Freedson, P.S. (1989) Field monitoring of physical activity in children. 

Pediatric Exercise Science, 1: 8-18. 

 

Freedson, P. (1999) Assessment of habitual physical activity in children and 

adolescents using accelerometers. Measuring physical activity in children and 

adolescents symposium. Research Quarterly for Exercise and Sport, 70(1): 

58. 

 

Gaul, C.A (1996) Muscular strength and e ndurance. In D. Docherty (Ed.) 

Measurement in Pediatric Exercise Science, Champaign, IL: Human Kinetics, 

225-258. 

 

Gavarry, O., Gi acomoni, M., Bernard, T., Seymat, M. and Falgairette, G. 

(2003) Habitual physical activity in children and adolescents during school and 

free days. Medicine and Science in Sports and Exercise, 35: 525-530. 

 



 275 
 

Gilson, N.D., Cooke, C.B. and Mahoney, C. (1999) An assessment of physical 

self-perception in the determination of children’s habitual physical activity 

(Conference Communication). The Journal of Sport Science, 17(7): 599. 

 

Goran, M.I. (1998) Measurement issues related to studies of childhood 

obesity: assessment of body composition, body fat distribution, physical 

activity, and food intake. Pediatrics, 101: 505-517. 

 

Gordon-Larsen, P., Adair, L.S. and Popkin, B.M. (2002) Ethnic differences in 

physical activity and i nactivity paterns and overweight status.  O besity 

Research, 10(3): 141-149. 

 

Goudas, M. and Biddle, S. (1993) Pupil perceptions of enjoyment in physical 

education. Physical Education Review, 16(2): 145-150. 

 

Gratton, C. and Jones, I. ( 2004) Research methods in sports studies.  

London: Routledge. 

 

Guerra, S., Teixeira-Pinto, A., Ribeiro, J.C., Ascensao, A., Magalhaes, J., 

Andersen, L.B., Duarte, J.A. and Mota, J. (2006) Relationship between 

physical activity and obes ity in children and adolescents.  Journal of Sports 

Medicine and Physical Fitness, 46: 79-83. 

 



 276 
 

Hagger, M., Cale, L., and Almond, L. (1997) Children’s physical activity levels 

and attitudes towards physical activity. European Physical Education Review, 

3(2): 144-164. 

 

Harris, J. (1994) Physical education in the national curriculum: is there enough 

time to be effective? British Journal of Physical Education, Winter: 34-38. 

 

Harris, J. (1995) Physical education – a picture of health? British Journal of 

Physical Education, 26(4): 25-32. 

 

Harris, J. (1998) Health-related exercise: rationale and recommendations. The 

British Journal of Physical Education, Autumn: 11-12. 

 

Harris, J. and Cale, L. (2006) A review of children’s fitness testing.  European 

Physical Education Review, 12(2): 201-225. 

 

Harris, J. and P enney, D. (2000) Gender issues in health-related exercise.  

European Physical Education Review, 6: 249-273 

 

Harrison, G.G., Buskirk, E.R., Lindsay Carter, J.E., Johnston, F.E., Lohman, 

T.G., Pollock, M.L., Roche, A.F., and Wilmore, J. (1991) Skinfold thicknesses 

and measurement technique. In T.G. Lohman, A.F. Roche and R. Matorell 

(Eds) Anthropometric standardization reference manual. Champaign, IL: 

Human Kinetics, 55-70. 

 



 277 
 

Haw, K.F. (1991) Interactions of gender and race – a problem for teachers?  A 

review of the emerging literature. Educational Research, 33(1): 12-21. 

 

Hawes, M.R. and Martin, A.D. (2001) Human body composition.  In R. Eston 

and T. Reilly (Eds.) Kinanthropometry and exercise physiology laboratory 

manual: tests, procedures and data. E&FN Spon, 7-46. 

 

Hayes, S. and Sugden, J. (1999) Winning through ‘naturally’ still? An analysis 

of the perceptions held by physical education teachers towards the 

performance of black pupils in school sport and the classroom. Race, Ethnicity 

and Education, 2(1): 93-107. 

 

Haywood, K. M. (1991) The role of physical education in the development of 

active lifestyles. Research Quarterly for Exercise and Health, 62(2): 151-156. 

 

Health Education Authority (1997) Young people and physical activity: 

promoting better practice. London: HEA. 

 

Health Education Authority (1998) Young and active?: policy framework for 

young people and health-enhancing physical activity. London: HEA. 

 

Heyward, V.H. and Stolarczyk, L.M. (1996) Applied body composition 

assesment. Champaign, IL: Human Kinetics. 

 



 278 
 

Hogg, M.A. and V aughan, G.M. (1998) Social psychology (Second Edition) 

London: Prentice Hall. 

 

Hopwood, T. and Carrington, B. (1994) Physical education and feminity. 

Educational Research, 36(3): 237-246. 

 

Hovell, M.F., Sallis, J.F., Kolody, B. and McKenzie, T. (1999) Children’s 

physical activity choices: a developmental analysis of gender, intensity levels 

and time. Pediatric Exercise Science, 11: 158-168. 

 

Iannotti, R.J., Claytor, R.P., Horn, T.S. and Chen, R. (2004) Heart rate 

monitoring as a m easure of physical activity in children.  Medicine and 

Science in Sports and Exercise, 36: 1964-1971. 

 

Jackson, P. (Paul1.JACKSON@dfes.gsi.gov.uk) (06/02/03). Personal E-mail 

to L. Woodfield (l.a.woodfield@newman.ac.uk)  

 

Janz, K.F., Nielsen, D.H., Cassady, S.L., Cook, J.S., Wu, Y. and Hansen, J.R. 

(1993) Cross-validation of the Slaughter skinfold equations for children and 

adolescents.  Medicine and Science in Sport and Exercise, 25: 1070-1076. 

 

Janz, K.F., Dawson, J.D. and Mahony, L.T. (2000) Tracking physical fitness 

and physical activity from childhood to adolescence: The Muscatine Study.  

Medicine and Science in Sports and Exercise, 32(7): 1250-1257. 

 



 279 
 

 

Janz, K.F., Dawson, J.D. and M ahony, L.T. (2002) Increases in physical 

fitness during childhood improves cardiovascular health during adolescence: 

The Muscatine Study.  International Journal of Sports Medicine, 23: S15-S21. 

 

Jebb, S.A., Rennie, K.L. and Cole, T.J. (2003) Prevalence of overweight and 

obesity among young people in Great Britain.  Public Health Nutrition, 7(3): 

461-465. 

 

Johns, D.P. and Ha, A.S. (1999) Home and recess physical activity of Hong 

Kong children. Research Quarterly for Exercise and Sport, 70(3): 319-323. 

 

Jones, B.A. (1988) A scale to measure attitudes of school pupils towards their 

lessons in physical education.  Educational Studies, 14: 51-63.  

 

Kawamura, K. (2002) Asian American body images.  I n T.F. Cash and T. 

Pruzinsky (Eds). Body image: a handbook of theory, research, and clinical 

practice. New York: Guilford. 

 

Kemper, H.C.G., van Mechelen, W., Post, G.B., Snel, J., Twisk, J. and 

Welten, D.C. (1995) Conclusions of the Amsterdam growth study. In Han C. 

G. Kemper (Ed.) The Amsterdam growth study: a longitudinal analysis of 

health, fitness, and lifestyle. Champaign, IL: Human Kinetics, 270-278. 

 



 280 
 

Kemper, H.C.G. and van Mechelen, W. (1995) Physical fitness and t he 

relationship to physical activity.  In H.C.G. Kemper (Ed.) The Amsterdam 

Growth Study.  Champaign, Il: Human Kinetics, pp174-188. 

 

Killoran, A., Cavill, N. and Walker, A. (1994) Who needs to know what? An 

investigation of the characteristics of the key target groups for the effective 

promotion of physical activity in England. In A. J. Killoran, P. Fentem and C. 

Caspersen (Eds), Moving on: international perspectives on promoting physical 

activity. London: HEA, 149-169. 

 

Koca, C. and Demirhan, G. (2004) An examination of high school students’ 

attitudes toward physical education with regard to sex and sport participation.  

Perceptual and Motor Skills, 98: 754-758. 

 

Hodges Kulinna, P., Martin, J., Lai, Q., Kliber, A. and Reed, B. (2003) Student 

physical activity patterns: grade, gender, and activity influences.  Journal of 

Teaching in Physical Education, 22: 298-310. 

 

Kowalski, K.C., Crocker, P.R.E. and Kowalski, N.P. (1997) Convergent validity 

of the physical activity questionnaire for adolescents. Pediatric Exercise 

Science, 9: 342-352. 

 

Laker, A. (2002) The sociology of sport and physical education.  Lo ndon: 

Routledge Falmer. 

 



 281 
 

Laventure, B. (1998) Young and active? The development of a policy 

framework for young people and physical activity. The British Journal of 

Physical Education, Spring: 33-34. 

 

Levine, M.P. and Smolak, L. (2002) Body image development in adolescence.  

In T. Cash and T. Pruzinsky (Eds.) Body image: a handbook of theory, 

research, and clinical practice.  New York: Guilford, pp 74-82. 

 

Lobstein, T.J., James, W.P. and Cole, T.J. (2003) Increasing levels of excess 

weight among children in England.  International Journal of Obesity and 

Related Metabolic Disorders, 27: 1136-1138. 

 

Lohman, T.G. (1992) Advances in body composition assessment. Current 

issues in exercise science series.  Monograph No. 3. Champaign, IL: Human 

Kinetics. 

 

Louie, L., Eston, R., Rowlands, A., Tong, K.K., Ingledew, D.K. and Fu, F.K. 

(1999) Validity of heart rate, pedometry and accelerometry for estimating the 

energy cost of activity in Hong Kong Chinese boys. Pediatric Exercise 

Science, 11: 229-239. 

 

Luke, M.D. and Sinclair, G.D. (1991) Gender differences in adolescents’ 

attitudes toward school physical education.  Journal of Teaching in Physical 

Education, 11: 31-46. 

 



 282 
 

Macfadyen, T. (2000) An analysis of the influence of secondary school 

physical education on young people’s attitudes towards physical activity. The 

Bulletin of Physical Education, 35(3): 157-171. 

 

Mahoney, C. (1995) Sport and the young people of Northern Ireland: an 

appraisal. The British Journal of Physical Education, Spring: 35-38. 

 

Malina, R.M., Bouchard, C. and Bar-Or, O. (2004) Growth, maturation and 

physical activity (Second Edition). Champaign, IL: Human Kinetics. 

 

Marshall, S.J., Sarkin, J.A., Sallis, J.F. and McKenzie, T.L. (1998) Tracking of 

health related fitness components in youth ages 9 to 12. Medicine and 

Science in Sports and Exercise, 30(6): 910-916. 

 

Matsuzaka, A., Takahashi, Y., Yamazoe, M., Kmakura, N., Ikeda, A., Wilk, A. 

and Bar-Or, O. (2004) Validity of the multistage 20-m shuttle-run test for 

Japanese children, adolescents and adults.  Pediatric Exercise Science, 

16:113-125. 

 

Matthews, C.E. (1999) Assessment of youth physical activity by self-report. 

Measuring physical activity in children and adolescents symposium. Research 

Quarterly for Exercise and Sport, 70(1) (Supplement): 59. 

 

Maud, P.J. and Foster, C. (2006) Physiological assessment of Human Fitness 

(Second Edition).  Champaign, IL: Human Kinetics. 



 283 
 

 

McGuire, M., Newumark-Sztainer, D. R. and Story, M. (2002) Correlates of 

time spent in physical activity and television viewing in a multi-racial sample of 

adolescents.  Pediatric Exercise Science, 14: 75-86.  

 

McKenzie, T.L. (1999) Using systematic observation to measure the physical 

activity of children and adolescents. Measuring physical activity in children 

and adolescents symposium. Research Quarterly for Exercise and Sport, 

70(1) (Supplement): 58. 

 

McKenna, J. Foster, L.J. and Page, A. (2004) Exploring Recall of Physical 

Activity in Young People Using Qualitative Interviewing.  Pediatric Exercise 

Science, 16: 5-14. 

 

McNab, T. (1992) Physical education and fitness - a historical perspective. 

The British Journal of Physical Education, Summer: 10-11. 

 

McVeigh, J.A., Norris, S.A. and de Wet, T. (2004) The relationship between 

socio-economic status and physical activity patterns in South African children.  

Acta Paediatrica, 93: 982-988. 

 

van Mechelen, W. and Kemper, H.C.G. (1995) Habitual physical activity in 

longitudinal perspective.  I n H.C.G. Kemper (Ed.) The Amsterdam Growth 

Study.  Champaign, Il: Human Kinetics, pp135-158. 

 



 284 
 

van Mechelen, W., Twisk, J., Bertheke Post, G., Snel, J. and (2000) Physical 

activity of young people: the Amsterdam Longitudinal Growth and H ealth 

Study.  Medicine and Science in Sport and Exercise, 32: 1610-1616. 

 

Melnick, M.J. (2001) Race, ethnicity and s port.  In A. Yiannakis and M.J. 

Melnick (Eds.) Contemporary Issues in the Sociology of Sport.  Champaign, Il: 

Human Knietics, pp183-186. 

 

Milosevic, L. (1996) Pupils experience of P.E. questionnaire results. The 

British Journal of Physical Education, Spring: 16-20. 

 

Mota, J. Santos, P., Guerra, S., Ribeiro, J.C. and Duarte, J.A. (2002) 

Differences of daily physical activity levels of children according to body mass 

index.  Pediatric Exercise Science, 14: 442-452. 

 

Mota, J., Santos, P., Guerra, S., Ribeiro, J.C. and Duarte, J.A. (2003) Patterns 

of daily physical activity during school days in children and a dolescents.  

American Journal of Human Biology, 15: 547-553. 

 

Mulivhill, C., Rivers, K. and Aggleton, P. (2000) Physical activity ‘at our time’. 

Qualitative research among young people aged 5 to 15 years and parents. 

London: Health Education Authority. 

 

National Statistics Online (2006) 2001 Census data. 

http://www.statistics.gov.uk [Accessed 15/01/06]. 



 285 
 

 

Naughton, G.A., Carlson, J.S. and Greene, D.A. (2006) A challenge to fitness 

testing in primary schools. Journal of Science and Medicine in Sport, 9: 40-45. 

 

Neumark-Sztainer, D., Goeden, C., Story, M. and Wall, M. (2004) 

Associations between body satisfaction and physical activity in adolescents: 

implications for programs aimed at preventing a br oad spectrum of weight-

related eating disorders.  Eating Disorders, 12: 125-137. 

 

NIH Consensus Development Panel on Physical Activity and Cardiovascular 

Health (1996) Physical activity and c ardiovascular health. Journal of the 

American Medical Association, 276: 241-246. 

 

Nilsson, A., Ekelund, U., Yngve, A., and Sjostrom, M. (2002) Assessing 

physical activity among children with accelerometers using different time 

sampling intervals and placements.  Pediatric Exercise Science, 14: 87-96. 

 

Noland, M., Danner, F., McFadden, M., Dewalt, K. and Kotchen, M. (1990) 

The measurement of physical activity in young children. Research Quarterly 

for Exercise and Sport, 61(2): 146-153. 

 

Novak, M., Ahlgren, C. and Hammarström, A. (2006) A life-course approach in 

explaining social inequality in obesity among young adult mean and women. 

International Journal of Obesity, 30: 191-200 

 



 286 
 

Ozdoba, R., Corbin, C. and Le Masurier, G. (2004) Does reactivity exist in 

Children when measuring activity levels with unsealed pedometers.  Pediatric 

Exercise Science, 16: 158-166. 

 

Pangrazie, R.P., Corbin, C.B. and Welk, G.J. (1997) Physical activity for 

children and youth. CAHPERD Journal de l’ACSEPLD, Summer: 4-8. 

 

Pate, R.R., Long, B.J. and Heath, G. (1994) Descriptive epidemiology of 

physical activity in adolescents.  Pediatric Exercise Science, 6: 434-447. 

 

Pate, R.R., Trost, S.G., Dowda, M., Ott, A.E., Ward, D.S., Saunders, R. and 

Felton, G. (1999) Tracking of physical activity, physical inactivity, and health-

related physical fitness in rural youth. Pediatric Exercise Science, 11: 364-

376. 

 

Patrick, K., Norman, G.J., Calfas, K.J., Sallis, J.F., Zabinski, M.F., Rupp, J. 

and Cella, J. (2004) Diet, Physical Activity, and Sedentary Behaviours as Risk 

Factors for Overweight in Adolescence.  Archives of Pediatric Adolescent 

Medicine, 158: 385-390 

 

Pfeffer, N. (1998) Theories of race, ethnicity and c ulture.  British Medical 

Journal, 317: 1381-1384. 

 

Pilkington, E. and Moss, S. (1994) Spoil sport. The Guardian, 01 March: 2. 

 



 287 
 

Pivarnik, J.M., Taylor, W.C. and Cummings, S.S. (1998) Longitudinal 

assessment of aerobic fitness in middle school African-American girls. 

Pediatric Exercise Science, 10: 21-27. 

 

Polley, M.  (1998) Moving the goalposts: a history of sport and society since 

1945.  London: Routledge. 

 

Pollock, M.L., Gaesser, G.A., Butcher, J.D., Despres, J., Dishman, R.K., 

Franklin, B.A. and Ewing-Garber, C. (1998) The recommended quantity and 

quality of exercise for developing and maintaining cardiorespiratory and 

muscular fitness, a flexibility in healthy adults.  Medicine and Science in Sport 

and Exercise, 30: 975-991. 

 

Portman, P.T. (1995) Who is having fun in physical education classes? 

Experiences of six grade students in elementary and middle schools.  Journal 

of Teaching in Physical Education, 14: 445-453. 

 

Prusak, K.A., Treasure, D.C., Darst, P.W. and Pangrazi, R.P.  ( 2004) The 

effects of choice on the motivation of adolescent girls in physical education.  

Journal of Teaching in Physical Education, 23: 19-29. 

 

Puhl, J., Greaves, K., Hoyt, M. and Baronowski, T. (1990) Children’s activity 

rating scale (CARS): description and calibration. Research Quarterly for 

Exercise and Sport, 61(1): 26-36. 

 



 288 
 

Rai, D.K. and Finch, H. (1997) Physical activity ‘from our point of view’: 

qualitative research among South Asian and black communities. London: 

HEA. 

 

Raitakari, O.T., Taimela, S., Porkka, K.V.K., Telama, R. Valimaki, I., 

Akerblom, H.K. and Viikari, J.S.A. (1997) Associations between physical 

activity and risk factors for coronary heart disease: the cardiovascular risk in 

young Finns study. Medicine and Science in Sport and Exercise: 1055-1061. 

 

Rankin, J. and Bhopal, R. (1999) Current census categories are not a good 

match for identity.  British Medical Journal, 318: 1696. 

 

Ratel, S., Lazaar, N., Dore, E., Bacquet, G., Williams, C.A., Berthoin, S., van 

Praagh, E., Bedu, M. and D uche, P. (2004) High-intensity intermittent 

activities at school: controversies and facts.  The Journal of Sports Medicine 

and Physical Fitness, 44: 272-280 

 

Raudsepp, L. and Jurimae, T. (1998) Physical activity, aerobic fitness and 

fatness in preadolescent children. Sports Medicine, Training and 

Rehabilitation, 8(2): 123-131. 

 

Raudsepp, L. and Viira, R. (2000) Socio-cultural correlates of physical activity 

of adolescents.  Pediatric Exercise Science, 12: 51-60. 

 



 289 
 

Raval, S. (1989) Gender, leisure and sport: a case study of young people of 

South Asain descent – a response. Leisure Studies, 8: 237-240. 

 

Reilly, J.J. and Wilson, D. (2006) ABC of obesity: Childhood obesity.  British 

Medical Journal, 333: 1207-1210. 

 

Riddoch, C. and Boreham, C. (2000) Physical activity, physical fitness and 

children’s health: current concepts.  I n N. Armstrong and W. van Mechelen 

(Eds.), Paediatric exercise science and medicine.  Oxford: Oxford University 

Press pp. 243-251. 

 

Riddoch, C., Mahoney, C., Murphy, N., Boreham, C. and Cran, G. (1991) The 

physical activity patterns of Northern Irish schoolchildren ages 11-16 years. 

Pediatric Exercise Science, 3(4): 300-309. 

 

Riddoch, C. (1998) Relationships between physical activity and phy sical 

health in young people. In S. Biddle, J. Sallis and N. Cavill (Eds.), Young and 

active? Young people and health enhancing physical activity - evidence and 

implications. London: HEA, 17-48. 

 

Ridgers, N.D., Stratton, G. and Fairclough, S.J. (2004) Assessing physical 

activity during recess using accelerometry.  Preventative Medicine, 41: 102-

107. 

 



 290 
 

Ridgers, N.D., Stratton, G. and Fairclough, S.J. (2006) Physical activity levels 

of children during school playime.  Sports Medicine, 36(4): 359-371. 

 

Ridley, K., Dollman, J. and Olds, T. (2001) Development and validation of a 

computer delivered physical activity questionnaire (CDPAQ) for children. 

Pediatric Exercise Science, 13: 35-46. 

 

Rose, C. (1997) Equal opportunities in physical education. The Bulletin of 

Physical Education, 33(1): 26-31. 

 

Rosenbaum, M. and Leibel, R. L. (1998) The physiology of weight regulation: 

relevance to the eitology of obesity in children.  Pediatrics, 101: 525-539S. 

 

Rowe, D.A., Mahar, M.T., Raedeke, T.D. and L ore, J. (2004) Measuring 

physical activity in children with pedometers: reliability, reactivity and 

replacement of missing data.  Pediatric Exercise Science, 16: 343-354. 

 

Rowland, T.W. (1990) Exercise and children’s health. Champaign, IL: Human 

Kinetics. 

 

Rowland, T.W. (1995) The horse is dead; let’s dismount.  Pediatric Exercise 

Science, 7: 117-120. 

 

Rowlands, A.V. (2001) Field methods of assessing physical activity and 

energy balance.  I n R. Eston and T. Reilly (Eds.) Kinanthropometry and 



 291 
 

exercise physiology laboratory manual: tests, procedures and data (Second 

Edition) Vol. 1 Anthropometry.  London: Routledge, 151-170. 

 

Rowlands, A.V., Eston, R. and I ngledew, D.K. (1997) Measurement of 

physical activity in children with particular reference to the use of heart rate 

and pedometry. Sports Medicine, 24(4): 258-272. 

 

Safrit, M.J. (1990) The validity and r eliability of fitness tests for children: a 

review. Pediatric Exercise Science, 2: 9-28. 

 

Sallis, J.F., McKenzie, T.L., Elder, J.P., Hoy, P.L., Galati, T., Berry, C.C., Zive, 

M.M. and Nader, P.R. (1998) Sex and ethnic differences in children’s physical 

activity: discrepancies between self-report and objective measures. Pediatric 

Exercise Science, 10: 277-284. 

 

Sallis, J.F. (1993) Epidemiology of physical activity and fitness in children and 

adolescents. Critical Reviews in Food Science and Nutrition, 33(5): 403-408. 

 

Sallis, J.F. and Patrick, K. (1994) Physical activity guidelines for adolescents. 

Pedriatric Exercise Science, 6: 302-314. 

 

Sallo, M. and Silla, R. (1997) Physical activity with moderate to vigorous 

intensity in preschool and first-grade schoolchildren. Pediatric Exercise 

Science, 9: 44-54. 

 



 292 
 

Sallo, M. and Viru, A. (1996) Aerobic capacity and physical activity in 4 to 10 

year-old children. Biology of Sport, 13(3): 209-219. 

 

Santos, P., Guerra, S., Ribeiro, J.C., Duarte, J.A. and Mota, J. (2003) Age and 

gender related physical activity: a descriptive study using accelerometry.  The 

Journal of Sports Medicine and Physical Fitness, 43: 85-89.  

 

Sarkin, J.A., McKenzie, T.L. and Sallis, J.F. (1997) Gender differences in 

physical activity during fifth-grade physical education and recess periods. 

Journal of Teaching in Physical Education, 17: 99-106. 

 

Sarkin, J.A., Nichols, J.F., Sallis, J.F. and Calfas, K.J. (2000) Self-report 

measures and scoring protocols affect prevalence estimates of meeting 

physical activity guidelines. Medicine and Science in Exercise and Sport, 

32(1): 149-156. 

 

Scraton, S. (1992) Shaping up to womanhood. Gender and girls’ physical 

education. Open University Press. 

 

Sharp, C. (1995) The health of the next generation: health through fitness and 

sport. Journal of the Royal Society of Health, February: 48-55. 

 

Shropshire, J. (1997) Psychosocial factors associated with children's physical 

activity levels pre and post transfer to secondary school. Unpublished PhD 

thesis, University of Manchester. 



 293 
 

 

Shropshire, J. and Carroll, B. (1997) Family variables and children’s physical 

activity: influence of parental exercise and socio-economic status. Sport, 

Education and Society, 2(1): 95-116. 

 

Shropshire, J. and Carroll, B. (1998) Final year primary school children’s 

physical activity levels and choices. European Journal of Physical Education, 

3: 156-166. 

 

Shropshire, J., Carroll, B, and Y im, S. (1997) Primary school children’s 

attitudes to physical education: gender differences. European Journal of 

Physical Education, 2: 23-38. 

 

Shropshire, J.M. and Loumidis, K.S. (1996) Development of the pre-

adolescent attitude towards physical education questionnaire (PAAPEQ). In 

C. Robson, B. Cripps and H. Steinberg (Eds.) Quality and quantity: research 

methods in sport and exercise psychology. Leicester: The British 

Psychological Society, 44-49. 

 

Silverman, S. and Subramaniam, P.R. (1999) Student attitude toward physical 

education and physical activity: a review of measurement issues and 

outcomes.  Journal of Teaching in Physical Education, 19: 97-125. 

 

Simons-Morton, B.J., Baranowski, T., O’Hara, N.M., Parcel, G.S., Huang, I.W. 

and Wilson, B. (1990) Children’s frequency of participation in moderate to 



 294 
 

vigorous physical activities. Research Quarterly for Exercise and Sport, 61(4): 

307-314. 

 

Siraj-Blatchford, I. (1993) Ethnicity and c onflict in physical education: a 

critique of Carroll & Hollinshead’s case study. British Educational Research 

Journal, 19(1): 77-82. 

 

Sleap, M and Warburton, P. (1992) Physical activity levels of 5-11 year-old 

children in England as determined by continuous observation. Research 

Quarterly for Exercise and Sport, 63(3): 238-245. 

 

Sleap, M. and Warburton, P. (1994) Physical activity levels of preadolescent 

children in England. British Journal of Physical Education, 14 (Supplement): 2-

5. 

 

Sleap, M. and Warburton, P. (1996) Physical activity levels of 5-11 year-old 

children in England: cumulative evidence from three direct observation 

studies. International Journal of Sports Medicine, 17: 248-253. 

 

Smith, R.A. and Biddle, S.J.H. (1995) Psychological factors in the promotion 

of physical activity.  In S.J.H. Biddle (Ed.) European Perspectives on Exercise 

and Sport Psychology.  London: Routledge, pp85-108. 

 

Speednet (1999) Primary school physical education - Speednet survey makes 

depressing reading. British Journal of Physical Education. Autumn: 19-20. 



 295 
 

 

Sports Council (1994) Black and ethnic minorities in sport: policy and 

objectives.  London: HMSO 

 

Stamatakis, E., Primatesta, P., Chimm, S., Rona, R. and Falascheti, E. (2005) 

Overweight and obesity trends from 1974-2003 in English children: what is the 

role of socio-economic factors? Archives of Disease in Childhood, 90: 999-

1004. 

 

Stone, E.J., McKenzie, T.L., Welk, G.J. and Booth, M.L. (1998) Effects of 

physical activity interventions in youth: review and s ynthesis.  American 

Journal of Preventative Medicine, 15(4): 298-315. 

 

Strand, B. and Reeder, S. (1993) Using heart rate monitors in research on 

fitness levels of children in physical education. Journal of Teaching in Physical 

Education, 12: 215-220. 

 

Stratton, G. (1996) Children’s heart rates during physical education lessons: a 

review. Pediatric Exercise Science. 8: 215-233. 

 

Strong, W.B., Malina, R.M., Blimkie, C.J.R., Daniels, S.R., Dishman, R.K., 

Gutin, B., Hergenroeder, A.C., Must, A., Nixon, P.A., Pivarnik, J.M., Rowland, 

T., Trost, S. and Trudeau, F. (2005) Evidence based physical activity for 

school-age youth. Journal of Pediatrics, 146: 732-737 

 



 296 
 

Stroot, S.A. (2002) Socialisation and participation in sport.  In A. Laker (Ed.) 

The sociology of sport and physical education: an introductory reader.  

London: Routledge, pp 129-147. 

 

Subramaniam, P.R. and Silverman, S. (2000) Validation of scores from an 

instrument assessing student attitude toward physical education.  

Measurement in Physical Education and Exercise Science, 4: 29-43. 

 

Telford, A., Salmon, J., Jolley, D. and C rawford, D. (2004) Reliability and 

validity of physical activity questionnaires for children: the children’s leisure 

activities study survey (CLASS).  Pediatric Exercise Science, 16: 64-78. 

 

Thomas, N.E., Baker, J.S. and D avies, B. (2003) Established and recently 

identified coronary heart disease risk factors in young people.  Sports 

Medicine, 22: 633-650 

 

Thomas, J.R. and Nelson, J.K. and Silverman, S. (2005) Research methods in 

physical activity (Fourth Edition).  Champaign, IL: Human Kinetics. 

 

Treiber, F.A., Musante, L., Hartdagan, S., Davis, H., Levy, M. and S trong, 

W.B. (1989) Validation of a heart rate monitor with children in laboratory and 

field settings. Medicine and Science in Sport and Exercise, 21(3): 338-342. 

 



 297 
 

Tremblay, M.S. and Willms, J.D. (2003) Is the Canadian childhood epidemic 

related to physical inactivity? International Journal of Obesity and Related 

Metabolic Disorders, 27: 1100-1105. 

 

Trost, S.G. (2001) Objective measurement of physical activity in youth: current 

issues, future directions.  Exercise and Sport Sciences Review, 29(1): 32-36. 

 

Trost, S.G., Pate, R.P., Sallis, J.F., Freedson, P.S., Taylor, W.C., Dowda, M. 

and Sirard, J. (2002) Age and g ender differences in objectively measured 

physical activity in youth.  Medicine and Science in Sport and Exercise, 34: 

350-355. 

 

Trost, S.G., Ward, D.S. McGraw, B. and Pate, R.R. (1999) Validity of the 

previous day physical activity recall (PDPAR) in fifth-grade children.  Pediatric 

Exercise Science, 11: 341-348. 

 

Trudeau, F., Laurencelle, L., Tremblay, J., Rajic, M. and S hephard, R.J. 

(1999) Daily primary school physical education: effects on physical activity 

during adult life. Medicine & Science in Sports & Exercise, 31: 338-342. 

 

Tucker, I.M. and Tong, R.J. (1995) Aerobic fitness of Welsh school children.  

Children in sport.  Proceedings of the 1st Bath sports medicine conference. 

 

Tudor-Locke, C., Ainsworth, B.E., Whitt, M.C., Thompson, R.W., Addy, C.L. 

and Jones, D.A. (2001) The relationship between pedometer-determined 



 298 
 

ambulatory physical activity and bo dy composition variables.  International 

Journal of Obesity, 25: 1571-1578. 

 

Twisk, J.W.R. (2001) Physical activity guidelines for children and adolescents.  

A critical review.  Sports Medicine, 31(8): 617-627. 

 

Twisk, J., Kemper, H.C.G. and Snel, J. (1995) Tracking of cardiovascular risk 

factors in relation to lifestyle.  In H.C.G. Kemper (Ed.) The Amsterdam Growth 

Study.  Champaign, Il: Human Kinetics, pp203-224 

 

Verma, G.K., Macdonald, A., Darby, D.S. and Carroll, R. (1991) Sport and 

recreation with special reference to ethnic minorities. Unpublished research 

report, Centre for Ethnic Studies in Education, School of Education, University 

of Manchester. 

 

Verma, G., Zec, P. and Skinner, G. (1994) The ethnic crucible: harmony and 

hostility in multi-ethnic schools. The Falmer Press. 

 

Vincent, S.D. and Pangrazi, R.P. (2002) An examination of the activity 

patterns of elementary school children.  Pediatric Exercise Science, 14: 432-

441. 

 

Vuori, I.M. (2001) Dose-response of physical activity, low back pain, 

osteoarthritis, and osteoporosis.  Medicine and Science in Sports and 

Exercise, 33 (6, supplement): S551-586. 



 299 
 

 

Wagner, D.R. and H ayward, V.H. (1999) Techniques of body composition 

assessment: a review of laboratory and field methods. Research Quarterly for 

Exercise and Sport, 70(2): 135-149. 

 

Warburton, P. and Woods, J, (1996) Observation of children’s physical activity 

levels during primary physical education lessons. European Journal of 

Physical Education, 1(1): 56-65. 

 

Wardle, J., Henning Brodersen, N., Cole, T.J., Jarvis, M.J. and Boniface, D.R. 

(2006) Development of adiposity in adolescence: five year longitudinal study 

of an ethnically and socioeconomically diverse sample of young people in 

Britain.  British Medical Journal, 332: 1130-1135. 

 

Washburn, R.A., Kline, G., Lackland, D.T. and Wheeler, F.C. (1992) Leisure 

time physical activity: are there black/white differences? Preventative 

Medicine, 21: 127-135. 

 

Welsman, J. and Armstrong, N. (2000) Physical activity patterns in secondary 

school children.  European Journal of Physical Education, 5 147-157. 

 

Weston, A.T., Petrosa, R. and Pate, R.R. (1997) Validation of an instrument 

for measurement of physical activity in youth.  Medicine and Science in Sports 

and Exercise, 29: 138-143. 

 



 300 
 

World Health Organisation (1997) Obesity. Preventing and managing the 

global epidemic.  Report of a WHO consultation on obesity, 3-5 June 1997, 

Geneva.  Geneva: World Health Organisation. 

 

Williams, L. and Gill, D. (1995) The role of perceived competence in the 

motivation of physical activity. Journal of Sport and Exercise Psychology, 17: 

363-378. 

 

Williams, A. and Bedward, J. (1999) A more inclusive curriculum framework 

(QCA, 1999): making physical education relevant to adolescent girls. British 

Journal of Physical Education, Autumn: 6-10. 

 

Wilmore, J.H. and Costill, D.L. (2004) Physiology of sport and exercise (Third 

Edition). Champaign, IL: Human Kinetics. 

 

Wold, B. and Hendry, L. (1998) Social and environmental factors associated 

with physical activity in young people. In S. Biddle, J. Sallis and N. Cavill 

(Eds), Young and active? young people and health enhancing physical activity 

- evidence and implications. London: HEA, 119-132. 

 

World Health Organisation (2004) Global strategy on diet, physical activity and 

health.  Geneva: World Health Organisation 

 

Zahner, L., Puder, J.J., Roth, R., Schmid, M., Guldimann, R., Phüse, U., 

Knöpfli, M., Braun-Fahrländer, C., Marti, B. and Kriemler, S. (2006) A school-



 301 
 

based physical activity programme to improve health and fitness in children 

aged 6-13 years (“Kinder-Sportstudie KISS”): study design of a randomized 

controlled trial.  BioMed Central Public Health, 6: 147-158. 

 





Content removed on data protection grounds













































aa0682
Typewritten Text

aa0682
Typewritten Text
Appendix VIII of photos of children completing questionnaires has been removed due to third party copyright. The unabridged version of the thesis can be viewed at the Lanchester Library, Coventry University

aa0682
Typewritten Text




































































































	woodfieldcover
	woodfieldthesis
	CONTENTS
	Page
	List of figures         vi
	List of tables         vii
	Abstract          x
	Acknowledgements        xiii
	Preface          xiv
	1.0 Introduction and literature review  1
	1.1 Introduction         1
	1.2 Physical activity, exercise and fitness     7
	1.3 Benefits of regular physical activity     8
	1.3.1 Benefits and risks of physical activity in young people  9
	1.4 Physical activity recommendations for health   15
	1.4.1 Recommendations for adults     15
	1.4.2 Recommendations for young people    16
	1.5 Young people’s physical activity levels    21
	1.5.1 Changes in young people’s physical activity   23
	1.5.2 Changes in physical activity with age    29
	1.5.3 Physical activity and gender     33
	1.5.4 Physical activity, ethnicity and race    38
	1.5.4.1 Ethnicity, socioeconomic status and  51
	physical activity
	1.5.5 Physical activity and health related fitness   53
	1.6 Young people’s attitudes towards physical activity and  57
	physical education
	1.6.1 What are attitudes?       58
	1.6.2 Attitude towards physical education and its association 61
	with physical activity
	1.6.2.1 Attitude and gender     66
	1.6.2.2 Attitude and ethnicity    69
	1.7 Justification for the present study     71
	1.7.1 Hypotheses        77
	2.0 Review and critique of available   79
	methodologies
	2.1 Measurement of physical activity     80
	2.1.1 Measurement of young people’s physical activity  81
	2.2 Measures of physical activity      82
	2.2.1 Self report and proxy report measures    83
	2.2.2 Observation        89
	2.2.3 Motion sensor monitoring      91
	2.2.4 Heart rate monitoring      93
	2.2.5 Combining methods of physical activity assessment  97
	2.3 Measures of health related fitness     98
	2.3.1 Measures of body composition     101
	2.3.2 Measures of cardiovascular fitness    108
	2.3.3 Measures of muscular endurance     111
	2.3.4 Measures of muscular strength     112
	2.3.5 Measures of flexibility      115
	2.4 Measures of attitudes towards physical education   117
	2.5 Classification of ethnicity      120
	4.0 Results         145
	6.0 Conclusions and recommendations   251
	Appendix I  Letter of consent from Birmingham Local Education
	Authority
	Appendix II Sample letter inviting headteachers to take part in the initial phase of the study
	Appendix III  Sample informed consent letter sent to parents/legal
	guardians for the initial phase of the study
	Appendix IV Sample letter inviting headteachers to take part in the follow-up phase of the study
	Appendix V  Sample informed consent letter sent to parents/legal
	Appendix VI Four by one-day physical activity recall questionnaire: school day form



	2.0 Review and critique of available methodologies
	2.1 Measurement of physical activity
	2.2.4 Heart rate monitoring
	4.5 Relationship between health related fitness and physical activity

	woodfieldappx



