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ABSTRACT. 

The promotion of physical activity to school age children is a public health priority. Playtime 

represents a school-based daily physical activity opportunity for children to be physically active. 
The aims of this thesis were to a) determine the day-to-day and seasonal effects on children's 

physical activity levels during playtime; b) quantify the physical activity levels of children during 

playtime and examine the contribution of playtime to current daily physical activity guidelines; 

and to c) evaluate the short-term (6-weeks) and longitudinal effects (6-months) of a playground 

markings and physical structures intervention on children's physical activity levels during 

playtime. 

This research found that children's moderate-to-vigorous physical activity (MVPA) and vigorous 

physical activity (VPA) during playtime was not significantly different across consecutive days 

or seasons, though greater variability was observed for VPA. The results suggested that 

studies may not need to correct for day-to-day and seasonal effects on children's MVPA during 

school playtime. Boys engaged in significantly more MVPA and VPA during playtime than girls 

when physical activity was quantified using both heart rate telemetry and accelerometry, 
though no significant differences were observed between infant and junior children. This 

indicated that interventions are needed to promote physical activity to girls in this context. The 

intervention studies revealed that at 6-weeks, MVPA and VPA had increased by 4-4.5% and 
1.3-2.5% respectively compared to the control group, though these increases were not 

significant. At 6-months, a statistically positive intervention effect was found across time for 

both MVPA and VPA (p < 0.05). Children in the intervention schools engaged in 4-4.5% and 

-2.5% more MVPA and VPA than children in the control schools respectively. 

The results indicate that developing school playgrounds is a suitable school-based intervention 

for increasing children's MVPA and VPA during playtime. Increases in playtime MVPA and 
VPA were sustained over time, indicating that playground markings and physical structures are 

an effective method for significantly increasing children's playtime physical activity levels in the 

longer-term. 
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GLOSSARY OF TERMS. 

Children This term covers the chronological age range 4-12 years. 

Physical activity Physical activity is defined as "any bodily movement produced by 
skeletal muscles that results in energy expenditure" (Caspersen 
et al., 1985, p. 126). 

Moderate physical activity MPA is defined as "[an] activity usually equivalent to brisk 
(MPA) walking, which might be expected to leave the participant feeling 

warm and slightly out of breath" (Biddle et al., 1998, p. 2). 

Moderate-to-vigorous MVPA is physical activity of at least moderate intensity that 
physical activity (MVPA) encompasses bouts of vigorous physical activity (VPA) 

Vigorous physical activity VPA is defined as "[an] activity usually equivalent to at least slow 
(VPA) jogging, which might be expected to leave the participant out of 

breath and sweaty" (Biddle et al., 1998, p. 2). 

Physical Structures This refers to permanent equipment introduced to the 
playgrounds through the redesigns. This includes fencing, goal 
posts for football and netball, cricket stumps and basketball 
hoops. 

Playtime The non-curriculum time allocated by primary schools between 
lessons for children to engage in leisure activities. This is a 
mandatory part of the school day in the United Kingdom where 
children spend the majority of their time outside on the 
playground (Blatchford, 1989). Playtime scheduling and duration 
typically varies across schools (Pellegrini, 1995). 

Playground School playgrounds are regarded as the outdoor area of the 
school available for children to use during their playtimes. They 
can encompass both grass and tarmac areas, and may contain 
playground markings and equipment for children to use. They 
form part of the school grounds. 

Portable equipment This refers to equipment that is brought on to the playground 
during playtime which children are free to use in different games. 
It includes equipment such as hula-hoops, football's, skipping 
ropes, and beanbags for example. 

X 



Recess The international term used for playtime. 

School: 
Infant school Attended by children 4 to 7 years of age in the United Kingdom. 

The stage of schooling is termed Key Stage 1, and encompasses 
the school years 1-2. 

Junior school Attended by children 7 to 11 years of age in the United Kingdom. 
The stage of schooling is termed Key Stage 2, and encompasses 
the school years 3-6. 

Primary school Attended by children 4 to 11 years of age in the United Kingdom. 
Comprised of infant and junior school children (Years 1-6). 

School grounds The outdoor environment of schools, which supports both the 
formal and informal curriculum. They have both educational and 
recreational uses. 

Unstructured physical Opportunities for children to be freely physically active without the 
activity constraints of organised settings. 
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CHAPTER 1 
Introduction 



Introduction. 

1.1 Research Problem. 

The activities and behaviours that children engage in during childhood are broadly defined as 

play (Lindon, 2002). Despite the distinctiveness of play, there is no consensus for a definition 

of play within the empirical literature (Jenvey & Jenvey, 2002; Pellegrini & Smith, 1998; Rippe 

et al., 1993; Smith & Vollstedt, 1985). This is largely attributable to the multidimensional nature 

of play, which consists of behavioural, motivational and contextual components (Jenvey & 

Jenvey, 2002; Rippe et al., 1993; Rubin et al., 1983; Smith & Vollstedt, 1985). There is general 

agreement however that play is enjoyable (Lindon, 2002; Pellegrini & Smith, 1998), it includes 

a wide range of self-chosen activities undertaken for interest and satisfaction (Lindon, 2002), is 

flexible and spontaneous (Armitage, 2001; Smith & Vollstedt, 1985), minimally constrained by 

adult demands (Pellegrini & Smith, 1998), there is no end product, no time pressures, no fear 

of failure, and the activity appears to occur for its own sake (Macintyre, 2001; Pellegrini & 

Smith, 1998; Smith & Vollstedt, 1985; Titman, 1992). 

A recent review found that parents were concerned that children today have fewer 

opportunities for play compared to previous generations (DCMS, 2004). The restriction of play 

opportunities can impact on the acquisition of life long skills developed when children are free 

to explore and manipulate the physical and social world in which they live (Bateson & Martin, 

1999). Furthermore, since children's play often has a vigorous physical activity component 
(Casey, 2003; Pellegrini & Smith, 1998), the restriction of play opportunities could impact on 

the health and fitness of preschool and primary school children. 

The promotion of physical activity to children has become a national public health priority 

(Biddle et al., 1998). Research indicates that levels of obesity are increasing in children (Chinn 

& Rona, 2001). In addition, concern has been expressed that considerable numbers of 

children do not participate in enough sustained physical activity to benefit card iorespiratory 

fitness and health (Andersen et al., 2006; Armstrong & Welsman, 1997; Biddle et al., 2004; 

Sleap & Tolfrey, 2001), though the interpretation of physical activity levels has been found to 

depend on the thresholds used (Sleap & Tolfrey, 2001). Motorised transport, safety concerns, 

the restriction of play opportunities and sedentary leisure activities including television viewing 

and computer games have been espoused as contributing factors (Biddle et al., 1998; Strong 

et al., 2005). Sedentary behaviour has been described as a modifiable risk factor for life-style 
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related diseases, and that reducing sedentary behaviour to less than two hours a day can 

benefit physical activity and health (Blair & Connelly, 1996; Riddoch & Boreham, 2000; Strong 

et al., 2005). While Riddoch and Boreham (2000) note that there is little evidence that clearly 

relates childhood physical activity to adult health, research has suggested that daily activity in 

adolescence can benefit adult aerobic fitness (Kemper et al., 2001), a decrease in activity 
between early adolescence and adulthood is related to unhealthy cholesterol levels (Twisk et 

al., 2002), and recently a negative relationship has been reported between clustering of 

cardiovascular risk factors and physical activity (Andersen et al., 2006). Since cardiovascular 
disease has its origins in childhood, it seems logical that the promotion of physical activity may 
induce a more favourable risk profile and benefit health in later life. Taken together, there is a 

need to identify contexts that can promote both play and physically active behaviours to 

children that may benefit child health (Blair & Connelly, 1996) and potentially reduce the 

clustering of cardiovascular risk factors (Andersen et al., 2006). 

The school has been identified as a key setting for the promotion of health enhancing physical 

activity (Kohl & Hobbs, 1998). The traditional setting for this is physical education (PE; 

Wechsler et al., 2000), yet concern has been expressed that PE alone is unlikely to provide 

sufficient activity to significantly benefit health (Biddle et al., 2004). An alternative but 

complementary school setting to PE for children to engage in daily physical activity is playtime. 

Indeed, playtime presents one of the few opportunities that children can engage in unstructured 

play and physical activity outside with their peers (Pellegrini & Bohn, 2005). Playtime 

interventions may enable large numbers of children to be physically active during the school 

day (Stratton & Leonard, 2002). Such interventions have included playground markings 

(Stratton, 2000; Stratton & Mullan, 2005), fitness breaks (Scruggs et al., 2003), playtime games 

(Connolly & McKenzie, 1995), and providing games equipment (Verstraete et al., 2006). 

However, the effects of playtime interventions on boys and girls physical activity levels during 

playtime and the sustainability of the interventions have not been widely reported. 

1.2 Introduction to the National Sporting Playgrounds Initiative. 

In May 2002, the Department for Education and Skills (DfES) in partnership with Nike invested 

£10 million into the development of Sporting Playgrounds in 600 primary schools across 

England. The primary schools are situated within 27 Local Authorities (LA). Each LA's 

received funding to redesign school playgrounds based around the Zoneparc model designed 
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by the Youth Sport Trust (YST) and Nike. Funding was allocated to the LA's based on indices 

of social and economic deprivation. This is a key aspect to the Sporting Playgrounds Initiative, 

for children who are of low socioeconomic status are likely to be at a disadvantage in the 

avaibility of activity programmes, and they have less access to facilities for physical activity 

engagement (Sallis et al., 1992; Sallis et al., 2000). Consequently, promoting physical activity 
to children of low socioeconomic status is public health priority target group (Cavill et al., 2001). 

More recent data has again shown that Liverpool is one of the most deprived districts in 

England based on the Index of Multiple Deprivation 2004 (Noble et al., 2004). 

Initially in Liverpool, 20 schools each secured E20,000 funding from the national Sporting 

Playgrounds Initiative in order to redesign their playground environment based on the Zoneparc 

model. In addition, schools also receive portable equipment and resource cards, and training is 

provided to school staff in the promotion of playtime activities to children. The playground 
developments occurred between July 2003 and November 2004. This thesis will examine the 

longitudinal effects and sustainability of the playground redesign in 15 schools, as five schools 
did not receive the completed playgrounds within the timeframe of the project. The Zoneparc 

playground has two main aims: 

1. Increase the physical activity levels of young people 
2. Tackle social exclusion and playground issues in schools. 

The Zoneparc model involves the division of the playground into three specific colour coded 

areas, these being the Red (Sports) Zone, Blue (Action) Zone and Yellow (Chill out) Zone. The 

zones were designed to contain dominant activities, provide a safe space for other activities to 

take place, and encourage children to participate in a number of activities, especially children 

who are intimidated by the playground context or excluded from games (DfES, 2005). The 

markings positioned in each zone are appropriate to the zones' overall objectives. An example 

of a Zoneparc playground is shown in Figure 1.1. 
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Figure 1.1: Diagram of the organisation of a Zoneparc Playground (Source: 

www. dfes. gov. uk/pess/content (accessed 15/09/2003). 

The Red Zone is the sports zone, where children can engage in activities such as football, 

basketball, cricket and tennis. This area is often enclosed using fencing so that the domination 

of ball games such as football on the playground are restricted and children can engage in 

other activities in the available space (DfES, 2005). The Blue Zone is the action zone, where 

children can engage in games and activities such as target work, fitness and skills. Typical 

markings in this area of the playground include clocks, compasses, hopscotch, targets, jump 

lines and number snakes (Youth Sport Trust, 2002). Such markings can be used for 

playground games, which develop children's fundamental movement skills during playtime. 

The Yellow Zone is classed as the chill out zone, where children can engage in non-active 

games such as word games, clapping games, and board games such as chess and draughts 

(DfES, 2005). 

The design of the Zoneparc playground meet a number of criteria that were suggested to 

enrich a child's play environment (National Playing Fields Association, 2000). These criteria 

include a varied physical environment, represented by the three distinctive zones; challenge, 

indicated by the various activities offered by playground markings and structures; movement, 

which is a central aim to the design; and opportunities for social interaction, which are catered 

for by the inclusion of the Yellow Zone. 
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1.3 Background. 

School playtime is a break period scheduled during the school day when children have the 

opportunity to play outdoors and engage in freely chosen and spontaneous leisure activities 
(Pellegrini, 1995). In the United Kingdom (UK), playtime forms a mandatory part of the school 
timetable, and can account for up to a quarter of the school day (Blatchford, 1989; Boulton, 

1992). Children typically experience a morning and lunch playtime, whilst some children 

experience an afternoon playtime. Blatchford and Baines (2006) found that the average junior 

school playtime duration was 77 minutes. 

Playtime is a unique context where children are free to interact with similar and same-aged 

peers in a variety of activities, which are relatively free from adult control (Blatchford, 1999a, 

1999b; Pellegrini & Blatchford, 2002). Furthermore, playtime has an important role in children s 

physical, social, emotional and cognitive development (Pellegrini & Bohn, 2005; NAECS/SDE, 

2002), affording children the opportunity to develop physical skills and confidence in their 

movement, and build positive peer relationships (Evans, 1996). Children can also learn social 

skills such as sharing, cooperating, turn taking and respect for rules (NAECS/SDE, 2002). 

Despite this, concern has been expressed that playtime detracts from curriculum time, and 

encourages antisocial behaviour and aggression on the playground (Pellegrini & Smith, 1993). 

Research has suggested that 75% of reported incidents of bullying at school occur on the 

playground (Whitney & Smith, 1993), and aggressive behaviour during playtime is the most 

pressing problem outside the classroom (DES, 1989). Furthermore, the Elton Committee 

described lunchtime as the single biggest behavioural problem school staff face during the 

school day in the UK (DES, 1989). These combined issues have lead to playtime durations 

being reduced in schools (Pellegrini & Bohn, 2005; Blatchford & Sumpner, 1998), and in some 

states and larger school districts in the United States of America, playtime has been abolished 

(Chmelynski, 1998). This is of concern, as from an educational perspective, no scientific data 

exists to show that reducing playtime whilst increasing tuition increases learning (Pellegrini & 

Blatchford, 2002). Playtime is thought to facilitate school learning by providing breaks in 

instruction, where children are more attentive after playtime than before, and promoting social 

and emotional development, which is an important for successful cognitive performance and 

school adjustment (Pellegrini & Bohn, 2005). In addition, playtime may benefit children's 
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health, as it is a suitable context to encourage physically active play behaviours (Pellegrini & 
Smith, 1998), which could contribute towards daily physical activity guidelines. 

The conflicting views concerning the nature and importance of playtime has added to the 

ongoing debate as to the role of playtime in schools (Blatchford, 1989). However, relatively 
little empirical research has investigated children's behaviour, physical activity levels and 
experiences of playtime (Blatchford, 1998), and with most studies employing cross-sectional 
designs, how these variables change across time are not widely known. Moreover, research 
has generally focused on social factors or physical activity levels during playtime. There is a 

need for research to examine these aspects in combination, using longitudinal designs to 

establish the effects of playtime, and playtime interventions on children's physical and social 

experiences within the primary school playtime context. 

1.4 Conceptual Model for Physical Activity. 

Physical activity is a complex set of behaviours, influenced by a number of determinants, which 

affect the frequency, intensity, duration and type of children's activity (Sallis & Patrick, 1994). 

These determinants can be placed into five main categories: physiological and developmental, 

psychological, behavioural, social and physical environment (Biddle et al., 2004; Kohl & Hobbs, 

1998; Sallis et al., 2003). Of these five categories, environmental effects are the least 

researched component of health promotion in schools (Sallis et al., 2003; Wechsler et al., 
2000), yet since pupils are reported to accumulate up to 30% of their daily physical activity at 

school (Myers et al., 1996), environmental interventions such as playground markings and the 

introduction of portable and fixed equipment may have large cumulative and sustained effects 

in children (Sallis et al., 2003). Moreover, it has been stated that an individual's environment is 

critical in determining their behaviour, for it provides messages as to what are acceptable and 

unacceptable behaviours (Cohen et al., 2000). Children Is subsequent physical activity 

behaviour during playtime is an interaction between themselves and their environment (Cohen 

et al., 2000). Environmental effects therefore are an important consideration within this thesis. 

The promotion of physical activity to youth was conceptualised by Welk (1999), who examined 

the effects of determinants and their interactions with other factors on children's physical 

activity. The determinants were classified into four main factors: - demographic, predisposing, 

enabling, and reinforcing (Welk, 1999). While playtime can influence both enabling factors, 
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which allow children to be physically active, and reinforcing factors, which reinforce children's 
activity behaviours (Welk, 1999), the current thesis will focus on enabling factors. Within a 
playtime context, enabling factors include environmental determinants such as equipment and 
space, whilst reinforcing factors include social determinants such as peer and school staff 
influences [Figure 1.2]. It is suggested that the identification of modifiable determinants are 
important in the development of successful interventions that may benefit childhood physical 
activity levels and health (Kohl & Hobbs, 1998). Wechsler et al. (2000) recommended that in 

order to promote physically active behaviours to children during playtime, schools should 
provide equipment, space and suitable facilities, all of which can be classified as enabling 
factors. In addition, enhancing access to suitable facilities should increase opportunities for 

physical activity and physical activity play (Kahn et al., 2002). Reinforcing factors such as 
support and activity prompts from school staff may also be key to health promotion in a 
playtime context (McKenzie et al., 1997a). However, the extent to which these factors combine 
to influence children's physical activity behaviours during playtime has not been reported and 

warrants further empirical attention. 

Enabling 
Equipment, facilities, 
timetable, weather, 
safety, space. 

Physical Activity 

Predisposing Reinforcing 
Peer influences and 
modelling, resource 
cards, school staff 

Am I able? 
Mastery, perceptions 
of competence 

Is it worth it? 
Enjoyment, playtime 
attitudes 

Personal Demographics 
Age, gender, ethnicity, socioeconomic status 

Figure 1.2. Conceptual diagram of Welk's (1999) Youth Physical Activity Promotion Model 
applied to primary school playtime. 
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1.5 Organisation of the Thesis. 

The central theme of the thesis is on physical activity levels of primary school aged children 
during school playtime. A review of the literature is provided in Chapter 2. The key topics 

addressed are children's physical activity levels during playtime, the relative contribution 
towards daily physical activity guidelines, and the effects of playtime interventions on children's 

physical activity levels. The review attempts to critique the current literature, and provide 
directions for further research. The general method used throughout the research is detailed in 

Chapter 3. In addition, a review of the two methods of physical activity measurement used in 

the thesis to enable comparisons to previous research is provided. No empirical studies to 

date have examined the effects of day-to-day and season variability on children's physical 

activity and behaviour during playtime. Chapter 4 critically examines this issue in detail. A 

descriptive cross-sectional study of children's physical activity levels during school playtime is 

reported in Chapter 5. This study details the physical activity levels of Liverpool school 

children during playtime, and analyses the contribution of playtime towards daily physical 

activity recommendations. The thesis then evaluates the short- and medium term effects of the 

playground markings and redesign intervention on the physical activity levels during school 

playtime using a longitudinal research design. These data are reported in Chapters 6 and 7 

respectively. The thesis concludes with a critical review of the research and presents future 

research suggestions in Chapter 8. 
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CHAPTER 2 
Literature Review 



2.0 Literature Review 
2.1 Physical Activity and Health 

Physical activity is an integral component of a healthy lifestyle. Whilst strong relationships 
have been established between physical activity and health in adults (Boreham & Riddoch, 
2001), with higher levels of activity leading to reduced risks of hypertension, diabetes, obesity 
and osteoporosis for example (Blair & Connelly, 1996; Blair et al., 1989a; Blair et al., 1989b; 
Riddoch & Boreham, 1995) the relationship between physical activity and health in children is 

not so well established (Boreham & Riddoch, 2001). One of the underlying reasons with this 

can be attributed to measurement issues (Biddle et al., 2004). The onset of diseases such as 
coronary heart disease, stroke and osteoporosis is more likely to occur in adulthood, therefore 
the frequency of incidents cannot be easily related to physical activity levels in childhood in 

comparison to adulthood (Riddoch & Boreham, 1995; Boreham & Riddoch, 2001). Instead, 

research in paediatric populations focuses on disease risk factors such as bone mineral 
density, blood pressure, fatness and blood lipids as indicators of future health problems 
(Andersen et al., 2006; Brage et al., 2004; Klasson-Heggebo et al., 2006), though it should be 

noted however that the measurement of risk factors is complicated by the stage of the child's 
development (Raitakari et al., 1994). Despite this, recent cross-sectional research has 

reported that children's habitual physical activity is inversely related to metabolic syndrome 
(Brage et al., 2004), clustering of cardiovascular disease risk factors (Andersen et al., 2006), 

waist circumference, diastolic blood pressure (Andersen et al., 2006), insulin resistance (Brage 

et al., 2004), and triglycerides (Andersen et al., 2006; Brage et al., 2004). Curvilinear 

relationships have been reported between fitness and sum of skinfolds and systolic blood 

pressure in 9 year-old children (Kiasson-Heggebo et al., 2006). In addition, positive 

relationships have been documented in primary school age children between physical activity 

and fitness (Brage et al., 2004), and physical activity and bone mineral density (Tobias et al., in 

press). 

A second reason for the relationship between physical activity and health not being well- 

established in children can be attributed to a lack of longitudinal studies that have tracked 

children from childhood through into adulthood (Boreham & Riddoch, 2001), though large-scale 

studies such as the Amsterdam Growth and Health Longitudinal Study and the Northern Ireland 

Young Hearts Study have tracked physical activity, body composition, and fitness from 

childhood to adulthood (Boreham et a[., 2004; van Mechelen and Kemper; 1995). These 



studies have demonstrated poor to fair tracking of anthropometric variables such as weight, 
body mass index and sum of skinfolds (Boreham et al., 2004), and physical fitness is related to 

a healthy cardiovascular disease risk profile (Twisk et al., 2002), though fitness demonstrated 

poor tracking in both males and females (Boreham et al., 2004). The results provide some 
indication as to the benefit of a physically active childhood on both child and adolescence 
health, though as the measurement of physical activity and health advances, these 

relationships may become clearer in future empirical studies. 

In recent years considerable interest has been directed towards determining physical activity 
levels amongst paediatric populations. Blair and colleagues (1989a) hypothesised a number of 
relationships that linked childhood activity to childhood and adult health, and adult activity. 
Specifically, it is hypothesised that an active lifestyle in childhood will reduce the health risks 
associated with inactivity and benefit health in adult life (Blair & Connelly, 1996; Kohl & Hobbs, 

1998), and levels of physical activity in childhood will track into adulthood (Malina, 1996). 

However, there is limited research evidence to support this notion. Malina (1996) reported that 

activity appeared to track weakly to moderately between childhood and adolescence, and 

weakly to moderately from adolescence into adulthood, whilst inactivity also appears to track 

across time (Malina, 1996; Kohl & Hobbs, 1998; Pate et al., 1996). van Mechelen and Kemper 

(1995) found low non-significant correlations for males and females when habitual physical 

activity was tracked from adolescence to adulthood, while Boreham et al (2004) reported that 

physical activity tracked better in males than females, though the tracking of activity from 

adolescence to adulthood was poor. In comparison, a 21-year tracking study recently found 

that high levels of physical activity in childhood significantly predicted high levels of physical 

activity in adulthood, despite low to moderate correlations being found (Telama et al., 2005). 

Whilst there is some concern that the low to moderate correlations indicate that activity may not 

track across time, this may be linked to the method of physical activity assessment, for studies 

using self-report have reported lower correlations than studies using objective methods (Kohl & 

Hobbs, 1998; Pate et al., 1996; Riddoch, 1998). One of the reasons underlying the low to 

moderate correlations reported in tracking can be attributed to the fact that physical activity is a 

complex set of multidimensional behaviours, which can be difficult to recall and self-report 

(Boreham & Riddoch, 2001; Sallis, 1994). Despite the seeming lack of tracking evidence, it 

appears logical that providing opportunities for physical activity in childhood could increase the 

likelihood of being physically active in both adolescence and adulthood, benefiting current and 

future health (Blair & Connelly, 1996; Strong et al., 2005). 
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2.1.1 Physical Activity Guidelines 

There is a general consensus that the promotion of physical activity is a public health priority. 
In light of this, physical activity recommendations have been developed for young people, for 

they establish thresholds that enable researchers to determine whether children are sufficiently 
active to benefit health (Biddle et al., 19c,. 1,8; Sallis & Owen, 1999). Furthermore, they can 

establish priority target groups for health promotion measures (Cavill et al., 2001). 

The recommendations that were proposed in a consensus statement in 1998 and further 

endorsed by the Chief Medical Officers Report (DH; 2004a) state that "all young people should 

participate in physical activity of at least moderate intensity for one hour per day" (Biddle et al., 
1998, p. 3). In addition, a minimum recommendation of 30 minutes of at least moderate 
intensity was advised for young people who currently engage in little physical activity (Biddle et 

al., 1998). These recommendations focus on the accumulation of appropriate levels of physical 

activity each day, moving away from previous activity guidelines that focused on sustained 
bouts of moderate-to-vigorous physical activity (MVPA) with the objective of improving health 

and cardiovascular fitness (Riddoch & Boreham, 1995; Sallis & Owen, 1999; Sleap & Tolfrey, 

2001; Welk et al., 2000). The previous recommendation stated that children should engage in 

sustained bouts of MVPA for 20 minutes or more, which was similar to adult recommendations 

(Welk et al, 2000). Research indicates that whilst sustained bouts of activity are important for 

card iorespiratory fitness (Payne & Morrow, 1993), health benefits can be gained through the 

accumulation of at least moderate intensity physical activity across the day (Boreham & 

Riddoch, 2001). 

However, concern has been expressed that the current recommendations have only a limited 

scientific basis, and the level of physical activity may not be enough to prevent weight gain in 

children (Andersen et al., 2006; Boreharn & Riddoch, 2001). In a recent study, Andersen et al 

(2006) investigated the association between physical activity and the clustering of 

cardiovascular risk factors in children. It was found that there was a graded negative 

association between physical activity and the clustering of risk factors, with risk being raised in 

the first to third quintile of physical activity (Andersen et al., 2006). In the sample of 9 year old 

children, the it was reported that the time spent engaged in MVPA was 116 minutes in the 

fourth quintile, raising concerns that the recommendation on one hour of physical activity per 
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day in at least moderate activity intensity (Biddle et al., 1998) may underestimate the daily 

activity required to prevent clustering risk factors in children (Andersen et al., 2006). Despite 
the study being cross-sectional in design, and monitoring children's physical activity levels 

using a one-minute epoch, which could arguably underestimate physical activity levels (Nilsson 

et al., 2002), this study highlights that primary school children may need to engage in double 

the current recommended activity guideline to benefit health. 

One priority target group, which was identified in terms of needing interventions to encourage 

physical activity, were young people of low socioeconomic status (Biddle et aL, 1998; Cavill et 

al., 2001). Children of high socioeconomic status have been found to be more physically active 
than their lower socioeconomic peers, as socioeconomic status is a key factor in the types of 

social and physical environments children are exposed to (Sallis et al., 1992; Wold & Hendry, 

1998). Children of low socioeconomic status are thought to be at a disadvantage in access to 

programs and adequate facilities (Sallis et al., 1997; Sallis et al., 2000; Wold & Hendry, 1998). 

Access to appropriate physical activity environments can promote and encourage physically 

active behaviours (Cavill et al., 2001; Sallis et al., 1990). Whilst indicators of socioeconomic 

status have not been related consistently to children's physical activity levels (Sallis et al., 
2000), there is concern that low socioeconomic status children are less likely to participate in 

lifetime physical activity (Wold & Hendry, 1998). The 2002 Health Survey for England (DH, 

2003) reported higher participation in sports and exercise by younger people in the highest 

socioeconomic group compared to those in the lowest group. Therefore, there is a need for 

interventions to promote physical activity to children in these circumstances. 

2.1.2 Children's Physical Activity Patterns 

Children's physical activity patterns are distinctive. A study conducted by Bailey and co-workers 

(1995), which employed direct observation to analyse physical activity patterns, found that 

children's activity is sporadic, intermittent and highly transient. The results showed that the 

tempo of children's activity changes rapidly, where bursts of high intensity activity are 

interspersed with varying periods of low or moderate intensity activity (Bailey et al., 1995). The 

mean duration of high intensity activity was 3 seconds, whilst for low and moderate intensity 

activities it was 6 seconds. In addition, Bailey et al (1995) reported that no high intensity bouts 

lasted over 10 consecutive minutes. More recently, Baquet et al (in press) noted that over 75% 

of physical activity bouts lasted 4 seconds or less. These study support previous 
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commentaries concerning children's activity patterns, which highlighted that children are 
unlikely to engage in sustained bouts of physical activity, though they may engage in a 
relatively large volume of intermittent activity (Corbin et al., 1994). Since children's activity is 
intermittent in nature, the results suggest that the accumulation of physical activity is important 

when determining whether children are physically active (Corbin et al., 1994; Welk et al., 2000). 

2.1.3 Children's Physical Activity Levels 

There is some debate as to whether children are sufficiently active in order to benefit current 
and future health. Concern has been expressed that children do not engage in sufficient 
activity to benefit card iorespiratory health (Armstrong & Bray, 1991; Armstrong et al., 1996; 
Armstrong & Weisman, 1997; Cale & Almond, 1993; Gavarry et al., 2003; Janz et aL, 1992; 
Riddoch et al., 1991; Sleap & Warburton, 1996). However, a number of these studies 
investigated the percentage of children who engaged in continuous bouts of physical activity 
that lasted 20 minutes or more, which was in line with previous recommendations, rather than 
focusing on the accumulation of intermittent physical activity as suggested by Biddle and 

colleagues (1998). In comparison, a study by Sleap and Tolfrey (2001), which included light as 

well as moderate and vigorous physical activity threshold's, found that children exceeded 

current daily physical activity recommendations. Similarly, in their review of children's physical 

activity levels assessed by heart rate, Epstein et al (2001) concluded that children of all ages 

accumulated 30 minutes of IVIVIPA a day, therefore achieving minimum daily activity guidelines 
(Biddle et aL, 1998). Riddoch and colleagues (2004) also reported that the majority of boys 

and girls in their study of European youth achieved optimal daily physical activity guidelines 

when activity was assessed using accelerometry. The effect of activity guidelines used to 

determine sufficient health enhancing activity was further emphasised by Welk and colleagues 
(2000) who examined previous empirical findings using current guidelines. They found that 

IVIVIPA engagement ranged from 45-68 minutes for boys and 31-59 minutes for girls when 

activity was accumulated across the whole day. The lowest time spent in IVIVIPA was 15 

minutes (Janz et al., 1992). This suggests that the accumulation of physical activity as 

opposed to continuous bouts is an important consideration whilst investigating children's 

activity to benefit general health (Biddle et al., 1998; Welk et al., 2000), as this more closely 

reflects their intermittent and sporadic physical activity patterns (Bailey et al., 1995). 
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In accordance with the revised findings, it could be argued that the criteria used to determine 

whether children are sufficiently active enough on a daily basis influences the interpretation of 
children's physical activity levels (Riddoch & Boreham, 1995; Welk et al., 2000). These results 
suggest that children are at least meeting minimum activity guidelines (Biddle et al., 1998; 
Sleap & Tolfrey, 2001; Welk et al., 2000). However, despite these encouraging findings, the 

promotion of activity to children is still advised as 11 a sizeable proportion of young people 
continue to have what might be described as an 'inactive' lifestyle" (Biddle et aL, 2004, p. 684), 

which may be a contributing factor to the increasing levels of obesity in the UK (Chinn & Rona, 
2001). Indeed, it has been estimated that 50% of children are not sufficiently active in order to 

gain subsequent health benefits (Andersen et al., 2006; Stone et al., 1998). 

2.1.4 Determinants of Physical Activity Behaviour 

Physical activity is influenced by a number of determinants. The term determinants refers to 

reproducible but not necessarily causal associations between an physical activity and factors 

such as age, which affect the frequency, intensity, duration and type of children's activity 
(Buckworth & Dishman, 2002; Gorely, 2005). Variations in physical activity behaviour follow 

variations in the determinants (Bauman et al., 2002). Sallis and co-workers (2000) undertook a 

comprehensive review of the factors that had been investigated with regard to children's 

physical activity to identify determinants that had consistent relationships with activity. These 

relationships could then inform the design and implementation of effective interventions with 
this age group (Sallis et al., 2000). Determinants are generally classed as either unmodifiable 

or modifiable determinants (Gorely, 2005). Unmodifiable determinants include factors such as 

age and sex, and these help to identify specific target groups for the interventions (Baranowski 

et al., 1998). In comparison, modifiable determinants can be specifically targeted by the 

intervention to induce changes and encourage greater engagement in physically activity 

behaviours (Baranowski et al., 1998). 

Sallis et al (2000) reported that, of the unmodifiable determinants, gender was consistently 

related to physical activity levels, with boys generally engaging in more physical activity than 

girls. This suggests that school age girls are an important target group for physical activity 

interventions. A number of modifiable determinants were also found to be related to physical 

activity. Positive associations were reported between activity and previous activity levels, time 

spent outdoors, and access to facilities, whilst a negative association was found between 
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perceived barriers and physical activity (Sallis et al., 2000). This indic8tes that increasing 

activity may lead to greater activity in childhood, whilst interventions that encourage children to 

spend time outdoors and increases their access to facilities may also be effective. These latter 
two findings could also decrease perceived barriers to physical activity engagement, which 
negatively effects activity (Sallis et al., 2000). Interestingly, social factors, such as peer 
influence, had no reported association with physical activity (Sallis et al., 2000). This latter 
finding may be attributable to a lack of knowledge about the mechanisms that reinforce 
physical activity behaviour, which make social factors difficult to assess (Welk, 1999). 

The identification of time spent outdoors, access to facilities and perceived barriers as key 
determinants of children's of physical activity highlights the importance of the environment in 

which the individual resides on activity levels and behaviour. Physical activity behaviour is 
influenced by a reciprocal relationship between individual and environmental attributes (Cohen 

et al., 2000; King et al., 2002). The environment can either facilitate or inhibit physically active 
play behaviours, for example, through the provision of community sports centres, public 

playgrounds and play spaces whilst the individual interacts with the environment to make 

effective use of the opportunities provided (Green et al., 1996; King et al., 2002). The physical 

environment provides opportunities and clues about how to be physically active (Giles-Corti & 

Donovan, 2002). In addition, diverse environments enable children to explore, discover, fail, 

succeed and to interact with the environment itself (Titman, 1992). Essentially, the 

environment can enable, predispose or reinforce physical activity play behaviours (Green et al., 
1996), indicating that this may be an important determinant that could be targeted by 

interventions to benefit physical activity and health (Owen et al., 2000). Traditional 

interventions that have been implemented have attempted to change social and individual 

factors, and these have had a relatively small effect on physical activity (Baranowski et al., 

1998; Baranowski & Jago, 2005) whilst generally failing to consider the context in which the 

physical activity behaviour occurs (Giles-Corti & Donovan, 2002; Giles-Corti et al., 2005). It is 

therefore important to consider social, individual and environmental variables and their 

interactive effects on physical activity play. This is a central facet of social ecology, which 

focuses on social, individual and environmental variables that can inhibit or facilitate individual 

behaviour (Green et al., 1996; Sallis & Owen, 1999). Stokols (1996) describes the social 

ecological approach as "person -focused efforts to modify persons' health behaviour with 

environment-focused interventions to enhance their physical and social surroundings" (p. 283). 
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The Youth Physical Activity Promotion (YPAP) model is the first model that has adopted an 
ecological approach to the promotion of physical activity in youth (Welk, 1999). The YPAP 

model was designed in order to "characterize a variety of influences into a conceptual 
framework that can then be used to guide interventions and programs" (Welk, 1999, p. 7). It 
draws on the Precede-Proceed Model (Green & Kreuter, 1991) and a social ecological 
framework (McLeroy et al., 1988) where a given population's needs and characteristics are 
identified and considered before designing an intervention programme whilst acknowledging 
that the environment can directly and indirectly influence behaviour across a number of levels 

(Welk, 1999). This "bottom-up" approach highlights how the demographics of the population 

affect the likelihood of engaging in physical activity (predisposing factors), the significant others 
that can reinforce physical activity behaviour (reinforcing factors), and the aspects of the 

individuals environment that allow children to be active (enabling factors; Welk, 1999) across 

multiple levels of influence. Potential causal links between factors have been suggested by 

Welk (1999) based on prior research into the more easily modifiable determinants of youth 

physical activity. Whilst the YPAP model has been used as an underlying conceptual model for 

interventions that aimed to increase the physical activity levels of school children during 

playtime (Stratton, 2000; Stratton & Mullan, 2005), no validation of the model has been 

published to date (Rowe et al., 2003). 

Using the YPAP model as a framework, it is possible to see that the environment is an 
important influence on physical activity behaviour. In ecological models, the environment is 

defined as the "space outside of the person" (Sallis & Owen, 2002, p. 462). The environment 

as a determinant of physical activity behaviour has received increasing interest in recent years, 

as it is suggested that individuals adapt their behaviours when changes occur in their social 

and physical environments (Spence & Lee, 2003). Indeed, interventions that target changes in 

the physical environment are being suggested, as there is great potential for these to impact on 

the physical activity levels and behaviour on a large number of people (Giles-Corti et al., 2005; 

Stokols, 1996; Wechsler et al., 2000). The main purpose of environmental interventions is to 

create opportunities for physical activity engagement, and to provide messages to the 

recipients about acceptable or unacceptable behaviours within the specific milieu (Cohen et al., 

2000; Giles-Corti et al., 2005; Heath, 2003; Sallis & Owen, 1999). 

An important consideration in the interaction between an individual and the environment and 

the effect on behaviour is the behaviour setting in which it takes place. Barker (1968) proposed 
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that regular encounters with different environments lead to consistent patterns of behaviour. 

These environments were termed behaviour settings, and they stimulate predictable behaviour 
(Spence & Lee, 2003). Behaviour settings occur in particular physical locations and are often 

characterised by engagement in organised activities (King et al., 20 02). Knowledge of different 

behaviour settings are important, for it is thought that behaviour is more accurately predicted 
from understanding the situation the person is in compared to knowing about the individual 

themselves (Barker, 1968; Sallis & Owen, 2002). Therefore, the identification of suitable 
behaviour settings to be targeted by interventions that aim to promote physical activity to 

children is important, as changes in the environment may stimulate physically active 
behaviours (Spence & Lee, 2003). The identification of suitable contexts for the promotion of 

physical activity could help to encourage and foster physically active behaviours (Sý5kslahti et 

al., 2004) both in childhood and later in adulthood (Telama et al., 2005). Such contexts include 

the indoor and outdoor home environment, public playgrounds, sports facilities, community hall 

and commercial play areas (Owen et al., 2000). One recommended setting for both physical 

activity promotion and interventions aimed at increasing daily activity is the school environment 
(USDHHS, 2000). Children spend a substantial proportion of their day at School; therefore this 

context may play a critical role in the development of physical activity and health behaviours 

(Kohl & Hobbs, 1998; Stokols et al., 2003). Indeed, the school environment has been found to 

explain a significant amount of variance in youth physical activity (Fein et al., 2004). 

Consequently, the importance of the school environment in developing physical activity 

behaviours, and its potential to contribute towards daily activity guidelines, warrants attention. 

2.2 The School as a Health Promotion Context 

The Choosing Health White Paper (DH, 2004b) identified the need to increase children's 

physical activity opportunities in safe environments in their free time. A primary objective of 

Choosing Health (DH, 2004b) is to encourage physical activity in schools and establish health 

behaviours from an early age. The school has previously been identified as a logical setting for 

health promotion and the promotion of physical activity to young people (Biddle et al., 1998; 

Cavill et al., 2001; Kohl & Hobbs, 1998; Sallis et al., 1992; Welk, 1999), as school attendance is 

a generic part of childhood; therefore a substantial proportion of the child population can be 

reached. There are two main opportunities for children to be physically active in the primary 

school context. These are physical education (PE) lessons, and playtime (Sarkin et al., 1997). 

These are specific behaviour settings within the school environment, as they occur in specific 
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locations and are characterised by patterns of behaviour (King et al., 2002). With regards to 
PE, the health education infrastructure that exists through the formal curriculum educates 
children about both the need for physical activity as well as developing their knowledge of how 
to physically active (Killen & Robinson, 1988; Sallis et al., 1992). PE has a number of diverse 

aims, including the promotion of children's physical, social, psychological and moral 
development, developing fundamental movement and sport specific skills, and providing 

children the opportunity to engage in regular structured physical activity (Fairclough & Stratton, 

2005; Sallis & McKenzie, 1991; Simons-Morton, 1994). Furthermore, PE aims to enable 

children to lead physically active lifestyles (Sallis & McKenzie, 1991). 

In the United States (US), guidelines have been developed to enable PE to promote physical 

activity to young people (Almond & Harris, 1998). Specifically, it was recommended that 

schools should offer PE lessons on a daily basis, and in order for PE to meaningfully contribute 
towards the accumulation of health-enhancing physical activity, children should be sufficiently 

active for at least 50% of lesson time (USDHHS, 2000). However, in a review of physical 

activity levels in primary school PE lessons, Fairclough and Stratton (2006) found that, on 

average, children engaged in MVPA for 37.4% of lesson time. This falls somewhat short of the 

50% recommendation. Moreover, since the average duration of the PE lessons reviewed was 
33.7 minutes, PE contributed approximately 12 Y2 minutes towards recommended daily 

physical activity levels (Biddle et al., 1998). This finding suggests that if PE was offered on a 
daily basis, which generally in the UK it is not (Almond & Harris, 1998), PE could contribute 

around one fifth towards daily activity guidelines (Fairclough & Stratton, 2006). 

PE has been the traditional backdrop for school-based interventions, which have been 

implemented through the formal curriculum with the aiming of increasing children's activity 

levels. Two large-scale US based interventions that have aimed to increase children's physical 

activity levels during PE are the Sports Play and Active Recreation for Kids (SPARK; McKenzie 

et al., 1997b) and the Child and Adolescent Trial for Cardiovascular Health (CATCH; Kelder et 

al., 2003) programmes. Specifically, SPARK and CATCH involved training elementary 

(primary) teachers using specially written curricular material to promote high levels of activity 

during PE, whilst CATCH also aimed to enable children to be sufficiently active for at least 40 

% of PE time. Kelder and colleagues (2003) reported that the CATCH programme was 

effective in increasing and maintaining children's activity levels, with children spending 50 % of 

their PE lessons engaged in MVPA 5 years after the initial teacher training. Similarly, activity 
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levels were increased after initial training in SPARK, with children gaining an additional 15 

minutes of MVPA a week over baseline levels (McKenzie et al., 1997b). However, despite 

these positive findings, it should be noted that these interventions have been well funded and 
the true implementation costs of the intervention are unknown (Stone et al., 1998). 

Furthermore, the additional contribution they have made to daily activity has been relatively 

small, and the interventions have had limited success in increasing children's out of school 

physical activity levels (Biddle et al., 2004; Stone et al., 1998). 

PE based interventions have demonstrated some promise in increasing children's physical 

activity levels. However, there are a number of issues that surround PE that warrant attention. 
Internationally, concern has been expressed that the curricular time allocated by schools for PE 

is not meeting statutory requirements, with PE making way for supposedly more valuable areas 

of the curriculum such as numeracy and literacy (Hardman & Marshall, 2000; Shephard, 1997). 

In the UK alone, Hardman and Marshall (2000) reported that one third of primary schools had 

reduced PE time provision, with 50% of these schools losing 30 minutes a week, whilst another 
20% lost 60 minutes a week. Physical education provision in primary schools is a concern, as 

only 29% of infant school children and 32% of junior school children receive two or more hours 

of PE a week in 2002 (Sport England, 2003). This affects the contribution that PE can make 

towards physical activity guidelines. An additional problem in primary schools is that PE is 

generally taught by non-specialists (Almond & Harris, 1998; Fairclough, 2003). Nine percent of 

primary schools have a full-time PE specialist teaching at their schools (Sport England, 2003). 

The large-scale US-based studies have shown that physical activity levels are higher and 

therefore contribute more towards activity levels when PE is taught by specialists or specifically 

trained teachers (McKenzie et al., 1997b; Sallis et al., 1997). These factors contribute towards 

the concern that PE alone is unlikely to provide sufficient physical activity across the school 

year to benefit health, particularly as physical activity engagement is only one aim of PE 

(Almond & Harris, 1998; Biddle et al., 2004; Fairclough, 2003). 

In response to these concerns, the UK government released a number of public service 

agreements, one of which aimed to It enhance the take-up of sporting opportunities by 5-16 year 

olds by increasing the percentage of school children who spend a minimum of two hours each 

week on high-quality PE and school sport within and beyond the curriculum from 25% in 2002 

to 85% by 2008" (DfES, 2003). The Physical Education, School Sport and Club Links 

(PESSCL) Strategy contributes to the achievement of this public service agreement through 
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eight programmes of work. These include creating School Sport Coordinator Partnerships, 

where links are made between schools and the community to increase participation in 

community sport, provide specialist teaching and coaching, and provide enhance activity 

opportunities (DfES, 2003). Other programmes include developing school and club links, 

providing professional development and qualified coaches, and opportunities for swimming 
(DfES, 2003). Indeed, a major investment has been made in achieving this public service 

agreement, with over El billion being invested in to PE and school sport. 

Physical education is one aspect of the school setting that can encourage physical activity in 

children in relating to the Choosing Health White Paper (DH, 2004b). The effectiveness of the 

non-curriculum approaches to the provision and promotion of physical activity has also been 

espoused (Jago & Baranowski, 2004). Such approaches include active transport, after school 

clubs and playtime (Jago & Baranowski, 2004). In the UK, playtime provides the main 

opportunity for children to engage in physical activity during school time, and time spent in 

playtime exceeds that spent in structured PE classes (Kraft, 1989; Sarkin et aL, 1997). 

Playtime is a mandatory part of the school day where children usually spend the majority of 

their time outside on the playground (Blatchford, 1989; Blatchford et al., 2003). Primary school 

children will typically experience up to 600 playtimes a year (based on 3 times a day, 5 days a 

week, 39 weeks a year; Stratton, 1999), leading to children spending more time in unstructured 

environments compared to structured PE lessons (Kraft, 1989). Specifically, average playtime 

durations for infant and junior school pupils have been reported to be 91 and 77 minutes 

respectively per day (Blatchford & Baines, 2006). Therefore, playtime accounts for nearly a 

quarter of the average primary school day (Blatchford, 1989), and children can spend up to 7 Y2 

hours in playtime a week (Blatchford & Baines, 2006). 

2.3 Physical Activity Levels of Children during School Playtime 

Despite accounting for a significant amount of school time (Boulton, 1992), playtime has been 

referred to as "the forgotten part of the school day" (Blatchford, 1989, p. 4). Children best 

accumulate physical activity in unstructured environments where they are free to interact with 

their peers (Pate et al., 1996). Playtime offers children an opportunity to be physically active 

during the school day, as the unstructured environment lends itself to the highly transitory 

activity patterns of children (Bailey et al., 1995). However, little empirical research has focused 

on the physical activity levels of children within the playground and the merit of playtime 
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strategies in this context. Furthermore, studies reporting the contribution bf playtime towards 

recommended physical activity levels are sparse. 

To identify empirical research that has quantified children's physical activity levels during 

school playtime, a literature search was conducted for studies that were published in the 

English language between 1970 and November 2006. The search used the key words 
"playtime 11 ,U school recess", "playgrounds" and "physical activity" using the Web of Knowledge 

and Sports Discus online databases. A manual search of conference proceedings and a 

reference check of the studies retrieved was also performed. Both cross-sectional and 
intervention studies were included to establish the physical activity levels of children in different 

school playtime contexts. Additional inclusion criteria for studies were a) physical activity levels 

during school playtime evaluated using objective measures and b) participants were between 

4-12 years of age. Case reports, dissertations, anecdotal discussions, and abstracts 

subsequently published were excluded. 

Seventeen cross-sectional studies that have investigated the physical activity levels of children 

aged 4 to 12 years during school playtime were returned by the literature search. Twelve 

studies used the criterion measure of direct observation, with 4 studies combining this with 

either heart rate or accelerometry. Twenty-four per cent of the published studies report data 

collected within the UK. Table 2.1 presents a summary of these studies, and identifies some of 
the quality issues concerned with the published research. 

2.3.1. Gender Differences in Playtime Physical Activity Levels 

Ten of the studies reported in Table 2.1 investigated differences between boys and girls' 

physical activity levels during playtime. Gender differences in physical activity levels during 

playtime have been found, with boys being consistently and significantly more active than girls 

(Kraft, 1989; McKenzie et al., 1997a; McKenzie et al., 2000; Sarkin et al., 1997; Zask et al., 

2001). Conversely, two Portuguese studies reported that girls were significantly more active 

than boys (Mota et al., 2005a; Mota & Stratton, 2003), and one study reported no differences 

between boys and girls' activity during playtime (Rosser Sandt & Frey, 2005). 
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The reasons underlying gender differences in playtime activity levels have not been 

established in the literature. However, links have been made to playtime behavioural research 

where boys and girls' play behaviour and social interactions during playtime have been 

observed and recorded. Boys tend to play more active and ball games than girls, whereas girls 
tend to engage in more inactive play and social behaviours such as passive and verbal games, 

conversation and socialising during playtime (Blatchford et al., 2003). Girls' lower activity levels 

may also be attributed to the domination of available space by boys playing vigorous ball 

games (Armitage, 2001; Evans, 1996; Renold, 1997), suggesting that low active playtime 
behaviours have not necessarily been chosen by girls. Football often dominates over half of 
the primary school playground yet is played by approximately one quarter of the school 

population (Armitage, 2001), leading to the remaining children situating themselves around the 

playground perimeter and engaging in inactive behaviours (Armitage, 2001; Renold, 1997). 

Interestingly, while the majority of studies detailing gender differences in physical activity are 
US-based studies, research that details children's play behaviour during playtime are primarily 
based in UK schools. Playtime occurs in difference contexts globally; therefore explaining 

gender differences using empirical findings from different countries may not be entirely 

accurate. There is a dearth of UK-based studies that have investigated children's physical 

activity levels during playtime, highlighting a need to establish the activity levels of boys and 

girls during playtime. 

2.3.2. Inclusion and Playtime Physical Activity 

Since 2001, the British Government has been committed to widening opportunities for children 

with disabilities to have access to a mainstream education (DfES, 2004). This emphasis on 
inclusion is further demonstrated by Every Child Matters (House of Commons, 2003), where 

schools must identify and aim to remove barriers and provide effective learning opportunities 

and strategies for children with special educational needs (SEN) and disabilities. There are five 

outcome areas identified by Every Child Matters, which are being healthy, staying safe, 

enjoying and achieving, making a positive contribution and economic well-being (House of 

Commons, 2003). The school environment therefore provides an opportunity to investigate the 

physical activity levels of children with and without disabilities in a safe environment where 

children can learn a range of skills, which begins to prepare them for adulthood. Consequently, 

playtime can be considered as an inclusive setting where children with and without disabilities 

can be physically active in the same environment. 
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Two small scale US studies using convenience samples have investigated the physical activity 
levels of children who were non-disabled and children with mild mental retardation (MR; 

Faison-Hodge & Porretta, 2004) and autistic spectrum disorders (ASID; Rosser Sandt & Frey, 

2005). No significant differences in playtime MVPA were found between children with or 

without disabilities, though children with ASID showed a trend of being less active than their 

non-ASID peers (Rosser Sandt & Frey, 2005). The results should be interpreted with caution 
however, as 20% of the children with ASID did not spend their playtime with mainstream 

children. Faison-Hodge & Porretta (2004) found that children with MR engaged in similar levels 

of MVPA as non-MR children who were of low card iorespiratory fitness, though they were less 

active, albeit non-significantly, than non-MR children who had high levels of card iorespi ratory 
fitness (Faison-Hodge & Porretta, 2004). Overall, these findings are important in line with 

recent governmental policy, as UK schools will have children who disabled and non-disabled in 

the playground environment. The results suggest that children are similarly effective in using 

playtime to be physically active, though any interventions implemented within this environment 

should embrace the principle of inclusion and provide activity opportunities for all children. 

2.3.3. Playtime and Physical Education Physical Activity 

Table 2.1 highlights that one approach to researching playtime physical activity is to compare it 

to PE physical activity levels (Faison Hodge & Porretta, 2004; Rosser Sandt & Frey, 2005; 

Sarkin et al., 1997; Sleap & Warburton, 1992,1996). The majority of the studies indicate that 

playtime physical activity levels are significantly higher than PE physical activity levels (Faison 

Hodge & Porretta, 2004; Rosser Sandt & Frey, 2005; Sleap & Warburton, 1992,1996). This 

may be attributable to the playtime and PE contexts, as while PE is highly structured and 
lesson time is divided between management, instructional time, drills, games and free play 
(McKenzie et al., 1997b), playtime is typically unstructured where children are able to engage 

in freely chosen activities on a daily basis that are relatively free from adult control (Blatchford, 

1999a, 1999b; Faison-Hodge & Porretta, 2004; Pellegrini & Blatchford, 2002). In contrast, 

Sarkin and colleagues (1997) noted that while boys' activity levels in playtime and PE were not 

significantly different, girls were more physically active during PE than playtime. Moreover, 

boys and girls engaged in similar levels of physical activity during PE. This study suggested 

that the structure of the PE environment enabled girls to be as physically active as boys, and 

more active during PE than playtime (Sarkin et al., 1997). 
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It is notable that, with the exception of the non-ASID children (Rosser Sandt & Frey, 2005), PIE 

physical activity levels in these studies were substantially below the 50% threshold suggested 
in order to PE to meaningfully contribute towards the accumulation of health-enhancing 

physical activity (USDHHS, 2000). In comparison, playtime physical activity levels were close 
to (Sleap & Warburton, 1992; 1996) or exceeded (Faison Hodge & Porretta, 2004; Rosser 

Sandt & Frey, 2005) the 50% threshold for playtime. This was extrapolated from the USIDHHS 

PE threshold and proffered as an efficiency target for playtime physical activity (Stratton & 

Mullan, 2005), though empirical testing of this threshold is required to ascertain whether it is a 

suitable target for children to achieve during playtime. Overall, the results suggest that children 

are spontaneously active in unstructured playtime environments, though physical activity 

promotion strategies may be needed to enable children to be more efficient in using playtime to 

engage in health-enhancing activity. However, the issue of the level of intervention and 

structure that may be required to promote activity without being detrimental towards children's 

opportunities for spontaneous activity. 

2.3.4. General Playtime Research 

A number of variables have been assessed concerning playtime physical activity levels, 

including differences between seasons (Stratton, 1999), stages of schooling (McKenzie et al., 
1997a), children classified as obese and non-obese (Mota et al., 2005b), children of different 

ethnic origins (McKenzie et al., 1997a), and size of school (Zask et al., 2001). However, these 

differences have been sparsely examined at best, making if difficult to make reliable 

conclusions about different groups' activity levels within this context. 

Seasonal factors have been found to influence children's habitual physical activity engagement, 

with youth reported to be more active in the summer months compared to the winter months 

(Hagger et al., 1997; Loucaides et al., 2003). Contrasting results have been found for playtime 

however, albeit through one study that investigated this area (Stratton, 1999). It was reported 

in this study that physical activity levels were higher in winter compared to summer (Stratton, 

1999). While these seasonal differences in playtime physical activity levels were not significant, 

the seasonal variation may be attributable to a thermoregulatory need to keep warm during the 

colder winter weather (Stratton, 1999), as children in the UK do not have the option of playing 

inside on cold days (Thomson, 2004). This study provides an insight into the potentiai 
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seasonal effects on playtime activity, yet further studies are needed to determine this issue 

further. 

One longitudinal study that assessed children's physical activity levels when they attended 

preschool and an elementary school two years later found that while elementary children had a 

shorter playtime duration than preschool children, they engaged in higher levels of physical 

activity during playtime (McKenzie at al., 1997a). This may be explained by the activities that 

children engage in during playtime. Early primary children may use playtime as an opportunity 
to practice physical skills and to become confident in their movement (Lindon, 2001), while late 

primary children play games and develop social skills (Pellegrini, 1995). Participation in games 

may elicit higher activity levels. McKenzie et al (1997a) suggested this finding was related to 

the size and management of the available play space, noting that preschool environments were 

more restrictive than elementary school playgrounds. No comparative cross-sectional study in 

the UK has investigated stage of schooling differences or the effects of age on physical activity 
levels during playtime, and it requires empirical research attention. 

Ethnicity may affect children's playtime physical activity levels. In the only study to address this 

issue to date, McKenzie et al (1997a) found that European-American children engaged in 

higher levels of activity than their Mexican-American counterparts. The underlying reasons for 

this finding have not been established, though McKenzie et al (1997a) suggested that it might 
be partially explained by the higher prevalence rates of obesity in Mexican-American 

populations. Mexican-American children may have lower activity levels because barriers to 

physical activity participation are greater than for Eu ropean -American children, and feelings of 

activity enjoyment and self-esteem are lower (Morgan et al., 2003). These enabling and 

predisposing factors are hypothesised to have strong influences on physical activity levels in 

children (Welk, 1999). 

The influence that size of school has on children's physical activity levels has been examined 

using a multilevel modelling approach (Zask et al., 2001). School enrolment was found to be a 

significant explanatory parameter of both MVPA and vigorous physical activity (VPA) during 

playtime. When this finding was modelled using school sizes of 100,200 and 500, it was found 

that as the size of the school increased, both boys and girls' playtime activity decreased (Zask 

et al., 2001). Potential reasons link to social inclusion, where inclusion could being stronger in 

smaller schools due to smaller numbers of children being available to play different games. 
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Furthermore, it may be linked to playground space, as children are less active in restricted 

environments (Pellegrini & Smith, 1993). Subsequently, children at larger schools may have 

less space to be active in due to numbers of children on the playground, which may affect their 

physical activity levels. This perception however infers that the density of children in the 

playground increased as school size increased. It is possible that the density of children in the 

playground during playtime rather than the school size may be the underlying issue with Zask 

et al's (2001) finding. Overall, Zask et al's (2001) study indicates that the school is an 
important variable to consider in playtime research, and school influences and contexts may 
have critical effects on children's physical activity levels during playtime. 

In summary, these studies reflect the need for playtime-based studies to consider the effects 
that pupil-level (e. g. BMI, age, ethnicity) and school-level (school size, play duration, 

equipment) factors may have on children's playtime physical activity levels. In relation to the 

Youth Physical Activity Promotion Model (Welk, 1999), pupil-level factors could be classed as 
demographic factors, and school-level factors could be classed as enabling factors (Welk, 

1999). Whilst research into these areas is still in its infancy within this context, further 

investigation of the effects of these variables could aid the identification of specific populations 

of children who would benefit from inclusive physical activity interventions. 

2.3.5. Contribution of Playtime to Physical Activity Recommendations 

Recent studies have attempted to evaluate the contribution that playtime makes to current daily 

physical activity recommendations. This assessment is complicated however as the majority of 

playtime-based studies have monitored one period, which has often been morning playtime. 
Furthermore, the playtime periods assessed are generally short in duration, which may provide 
little scope for effective interventions to be implemented during this time in order to 

meaningfully contribute towards activity guidelines. 

Table 2.2 highlights that playtime can contribute from 4.7% to 100% and 4.5% to 57.3% 

towards daily physical activity recommendations for boys and girls respectively, using Biddle et 

al's (1998) recommendations. Using Andersen et al's (2006) recent findings in relation to 

physical activity and clustered risk, playtime can contribute from 2.3% to 50.2% and 2.2% to 

28.6% towards daily physical activity recommendations for boys and girls respectively (Table 

2.2). Table 2.3 indicates that when boys and girls' activity are combined together, playtime can 
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contribute from 16.5% to 59.5% towards daily activity using Biddle et al's (1998) 

recommendation, and 8.3% to 28.3% towards daily activity using Andersen et al's (2006) 

findings. This suggests that some young people are effective in using their playtime time to 

engage in physical activity, though there is potential for interventions to be implemented in this 

context to enhance activity levels further. This is particularly important for children who engage 
in little or no activity during playtime, as research indicates that they do not increase their 

activity levels to accommodate for the inactivity outside of school hours (Dale et al., 2000). An 

important point highlighted in Tables 2.2 and 2.3 is that as playtime duration increases, the 

contribution of playtime towards children's recommended amounts of daily physical activity 

guidelines increases. Verstraete et al (2006) have demonstrated that boys achieved 

recommended daily activity levels through playtime alone when using Biddle et al's (1998) 

recommendation, though the average playtime duration in their study is up to seven times 

longer than reported by other studies in Table 2.2. This highlights the importance of schools 

providing adequate time periods during the school day for children to be active. Furthermore, 

researchers should consider assessing activity during all playtimes during the school day in 

order to determine an adequate baseline so that interventions can be comprehensively 

evaluated. 

2.3.6. Cross-Sectional Playtimes Studies Summary 

Cross-sectional investigations into playtime physical activity are currently limited by the 

relatively small sample sizes recruited from a handful of schools, variable methodologies 

employing a wide range of physical activity monitoring techniques, and cultural differences in 

playtime between countries. In addition, a number of pupil-level and school-level variables 
have been inconsistently investigated. The vast majority of studies with larger sample sizes 
have employed direct observation techniques that either scanned the playground (McKenzie et 

al., 2000; Zask et al., 2001) or observed children for short periods of time (Hovell et al., 1978; 

Kraft, 1989), which may not precisely reflect children's playtime physical activity levels as 

children have not been monitored for the whole of playtime. In addition, a number of studies 
have reported activity levels using one playtime period (Kraft, 1989; Stratton, 1999; Stratton & 

Mota, 2000) or a combination of playtime periods on one day (Faison-Hodge & Porretta, 2004). 

This affects generalisability and comparisons between studies. Moreover, little empirical 

attention has focused on establishing a suitable physical activity target for playtime. Only one 
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study to date has attempted to determine whether the PE 50% threshold can be extrapolated 

and used in a playtime context (Stratton & Mullan, 2005). This requires further investigation. 

Moreover, larger popu I ation -based studies using similar methods and monitoring periods on 

girls and boys in all school years would enable researchers to further understand the overall 

contribution of playtime to physical activity during the school day. This is of critical importance 

in the UK, as little empirical evidence documents children's activity levels within this substantial 

part of the school day. 

2.4 School Playtime Interventions 

Blatchford (1989) noted that whilst educational policies have focused on curricular areas such 

as literacy and numeracy, scant attention had been paid to playtime. Individual schools have 

often initiated playtime changes, with the provision of equipment and marking of playgrounds 
being two common strategies, though they rarely rigorously evaluate or describe any effects of 
the changes in the professional or research literature. The literature search conducted 
(section 2.3) identified nine studies than have used playtime-based interventions with the aim 

of increasing children's physical activity levels in this context. Table 2.4 identities that a) 

physical activity has been quantified using a range of measurement techniques, b) 

interventions have occurred in a number of Western countries, and c) a variety of intervention 

strategies have been employed. No studies have been conducted using a longitudinal design; 

therefore the long-term effects and sustainability of the intervention strategies across time have 

not been investigated. The variation in methodologies used complicates comparisons between 

studies in the identification of effective intervention approaches within the context of playtime. 

2.4.1 Playground Markings Interventions. 

Table 2.4 shows that three studies, all conducted in the UK, have employed a multi-colour 

playground markings intervention in an attempt to increase primary school children's physical 

activity levels by providing an environment that supports and facilitates physically active 

behaviours (Wechsler et al., 2000). The playground markings used in the intervention 

consisted of games (e. g., soccer lines, snakes and ladders), activities (e. g., targets, hopscotch) 

and objects (e. g., number squares, clock faces) that were painted on the school playground 

surface to stimulate physically active play behaviours. Stratton (2000) reported an increase in 

MVPA of 11 -1% 
in the four weeks following an intervention in a single school. This equated to 
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an additional 5.9 minutes a day (9.8%) towards optimal daily activity guidelines (Table 2-5), 

though children were 3.8% short of achieving the suggested 50% playtime physical activity 
threshold. Significant changes were also recorded for VPA, with increases of 4.7% being 

reported (Stratton, 2000). This is of note, as VPA promotes muscular strength over and above 
that expected from participating in moderate intensity physical activity (Biddle et al., 1998). 

However, the higher physical activity levels of the control group at baseline suggest that other 
environmental influences such as the availability of equipment can influence playtime activity 
levels (Stratton, 2000), and differences between schools should be accounted for using 
relevant analyses. 

In a second study that used a larger sample of children from four schools (two experimental, 
two control), Stratton and Mullan (2005) reported similar increases in MVPA (13.6%) and VPA 

(4.5%) four weeks post-intervention to the previous study. The experimental children spent 

over half of playtime engaged in MVPA (50.3%) following the intervention, achieving the 50% 

playtime threshold. Both boys and girls experienced similar increases in their MVPA and VPA, 

suggesting that painting playgrounds with multicolour markings was an effective intervention 

strategy for increasing both boys and girls' physical activity levels during playtime. Moreover, it 

indicated that the 50% threshold might be an achievable physical activity target following a 

playground markings intervention. This study used a short-term follow-up period and as a 

consequence, novelty effects may have accounted for some of the increases seen. 
Furthermore, there were possible seasonal effects on the control groups' physical activity 
levels. Stratton and Mullan (2005) acknowledged the need for longer-term studies to 

investigate the sustainability of a playground markings intervention. 

Total energy expenditure (TEE) and rate of energy expenditure (REE) increases of 35% and 
6%, respectively, have been reported following a playground markings intervention (Stratton & 

Leonard, 2002). Boys and girls ages five to seven years experienced similar increases in TEE 

and REE, which is consistent with the physical activity intervention studies. This may be 

attributed to the involvement of children and teachers in the design of the play area. Both 

children and teachers were consulted about their preference for selected markings. This 

allowed the children and teachers to take ownership of and recognize the activities painted on 

the school playground (Stratton & Leonard, 2002). Furthermore, the spacing and types of 

markings across the playground potentially open up the play space to children who may have 

been pushed to the perimeter by dominant games prior to painting (Stratton & Leonard, 2002). 
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