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PHYSICAL ACTIVITY, HEALTH AND EXERCISE

The school playground environment as a driver of primary school children’s physical 
activity behaviour: A direct observation case study
Michael Graham a, Matthew Wrighta, Liane B. Azevedob, Tom Macphersonc, Dan Jonesa and Alison Innerda

aSchool of Health and Life Sciences, Teesside University, Middlesbrough, UK; bSchool of Human and Health Sciences, University of Huddersfield, 
Huddersfield, UK; cDivision of Sport and Exercise, School of Health and Life Sciences, University of the West of Scotland, Lanarkshire, UK

ABSTRACT
The school playground can promote PA for large numbers of children. This study identifies areas of the 
playground that children visited at break-times, the decisions according to gender and the influence of 
contextual and environmental variables on PA levels. The playground of a culturally diverse primary 
school was observed during morning break-times and lunchtimes. Counts of sedentary, LPA, and MVPA 
episodes, and the contexts in which they occurred were recorded using the system for observing play and 
leisure in youth (SOPLAY). Ball sports areas had higher counts of boys (mean ± SD; 9.9 ± 4.8) compared to 
girls (2.0 ± 3.5); areas promoting climbing and social interaction had higher counts of girls (7.9 ± 7.2) 
compared to boys (3.5 ± 2.9). The proportion of MVPA episodes during break-times was 34% ± 26%. Areas 
of the playground with organised activities had 2.70 (95%CI: 1.87 to 3.91) times higher MVPA counts than 
areas “not organised”. Areas with “supervision” were associated with higher MVPA counts (1.34; 1.18 to 
1.53) compared with “not supervised” areas. Organisation and supervision might influence PA choices 
and PA levels of children in the primary school playground. Further investigation is required to explore 
different playgrounds settings, and context and gender preferences.
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1. Background

Current recommendations suggest that children and young 
people should engage in moderate to vigorous intensity phy-
sical activity (MVPA) for an average of 60 minutes a day over the 
course of the week (UK Department of Health and Social Care 
2019). Self-reported data shows that despite an increase of 
3.6% on the previous year, more than half of all 5 to 16 year 
olds (53.2%) are still failing to reach the recommended level of 
physical activity and nearly a third of all children (29%) are 
achieving less than an average of 30 minutes a day of MVPA 
in the UK (Sport England 2019). This is supported by accelero-
metry measured physical activity data which highlighted that 
49% of boys and 76% of girls, aged 4 to 10 years old failed to 
meet the earlier MVPA recommendations in England of at least 
60 minutes per day (National Centre for Social Research, Joint 
Health Surveys Unit 2008). Furthermore, according to recent 
analysis of pooled physical activity data (accelerometry) from 
47,497 children and adolescents from across Europe, only 29% 
(95%CI: 25% to 33%) of children (2 to 9.9 years of age) were 
sufficiently active according to the most recent physical activity 
guidelines (average ≥ 60 minutes of MVPA per day across the 
week) (Steene-Johannessen et al., 2020).

In order to increase physical activity levels of children, 
a number of school, community and home-based initiatives 
have been designed and delivered in the UK and across the 
world with varied successes (Parrish et al., 2020; Gråstén et al., 
2017). School-based interventions possess an additional advan-
tage over other settings as children spend a large proportion of 

their waking hours within the school environment (Gråstén 
et al., 2017). Physical education (PE) lessons (Kerr et al., 2018) 
and break-times (Parrish et al., 2020) provide the majority of 
opportunities for physical activity during school hours 
(Fairclough and Stratton 2005). However, there is some evi-
dence that structured PE lessons account for only a small pro-
portion of a child’s recommended daily MVPA (Gråstén et al., 
2017) and have been found to elicit insufficient levels of MVPA 
(Fairclough and Stratton 2005; Wood and Hall 2015). Although 
it is important to note that the target of primary PE is not 
primarily to increase children’s activity levels, but should 
develop children’s movement skills, which might lead to 
improvement in movement skill competence and increase 
engagement in physical activity during other periods of time 
and long term (Gråstén et al., 2017; Tudor-Locke et al., 2006).

Despite the importance of PE for providing a setting to 
develop movement skill competence and to contribute to chil-
dren’s total physical activity, opportunities to engage in quality 
PE at primary school are limited (Griggs 2010) with no statutory 
guidance on the amount of the curriculum timetable UK pri-
mary schools should dedicate to PE. Furthermore, primary 
school PE is often delivered by teachers without specialist PE 
teacher training (Rudd et al., 2020) and lack of confidence in 
delivering physical activity sessions (Quarmby et al., 2019).

Therefore, there is a need for children to be provided 
with other opportunities for physical activity during school 
hours, (Daly-Smith et al., 2020) including classroom (Innerd 
et al., 2019) and break-times (also commonly referred to as 
recess, internationally) (Escalante et al., 2014). Understanding 
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the nature and complexity of physical activity during break 
and lunchtime could be important in the development of 
school-based interventions and playground design. For 
example, observing the complex interactions that exist in 
the primary school playground would offer valuable insight 
for schools and researchers when considering the implica-
tions of child interactions with the playground environment 
to promote physical activity engagement. This would sup-
port the development of time efficient and sustainable play-
ground activities that encourage a higher level of movement 
competence and a greater amount of MVPA during break 
and lunchtimes.

School break-times (morning break and lunchtime) provide 
an opportunity for primary school children to engage in freely 
chosen play and physical activity. Break-times are an ideal 
context within the school day to promote physical activity as 
they are offered universally in UK primary schools (Baines & 
Blatchford, 2019) and targeting these periods in the 
school day would not interfere with existing academic- 
focussed activities (Erwin et al., 2014). However, despite the 
evidence supporting the benefits of regular breaks on physi-
cal, social/emotional, psychological and cognitive outcomes, 
(Broekhuizen et al., 2014) there has been a marked decline in 
the amount of break-times offered to children at all school 
ages in the last 20 years (Baines and Blatchford 2019). Children 
in key stage one (KS1) (5 to 7 years old; School years 1 and 2) 
and key stage two (KS2) (7 to 11 years old; School years 3 to 6) 
now receive an average of 45 minutes less break-time per 
week (Baines and Blatchford 2019). Furthermore, the propor-
tion of time provided for breaks during school time reduces 
for each stage of school (KS1 to KS4) (Baines and Blatchford 
2019a), predominantly as result of curricular related pressures 
(Baines and Blatchford 2019b; Norris et al., 2019). However, 
evidence suggests this is counterintuitive, with physical activ-
ity associated with increased break-time duration 
(Broekhuizen et al., 2014), and increases in physical activity, 
within lesson time and whole day, having beneficial effects of 
academic outcomes (Norris et al., 2019).

The reduction in time available for break-times, paired with 
a large variation in playground environments (equipment pro-
vision, staffing, physical structures and surfaces) available to 
children during break-time can result in varied levels of physical 
activity in primary school children (Parrish et al., 2020; Escalante 
et al., 2014; Ridgers et al., 2012).

The understanding in how children from different age 
groups, for example, interact with their school playground 
to provide safe, fun, engaging and developmentally appro-
priate opportunities for physical activity throughout the 
school years, to our knowledge has not been previously 
reported. Previous narrative reviews found mixed results of 
intervention strategies (e.g., playground markings, games/ 
sports equipment, active video games, fixed/non-fixed 
equipment) aimed at promoting playground engagement 
and improving physical activity (Escalante et al., 2014; 
Parrish et al., 2013). A recent systematic review and meta- 
analysis highlighted the promising effect of interventions 
focussed on school break-times, on children’s physical 

activity levels, but re-iterated that the small number of 
studies focussing on the same components restricts any 
definitive conclusions or future recommendations (Parrish 
et al., 2020).

Accelerometer and GPS determined physical activity “hot” 
and “cold” spots have previously been identified in pre- 
school (5 to 6 years old), middle school (8 to 11 year old) 
and senior school (12+ years old) children in America 
(Clevenger et al., 2020), Denmark (Pawlowski et al., 2016), 
and the Netherlands (Van Kann et al., 2016), with contrasts in 
the environments which promote higher physical activity 
engagement. For, example, high bars and climbing equip-
ment in the Denmark study (Pawlowski et al., 2016) were 
used as a “hang-out area” promoting largely sedentary beha-
viours, whilst “high bars” in the Netherlands study (Van Kann 
et al., 2016) promoted higher levels of MVPA. Furthermore, 
Clevenger et al. (2020) highlighted that hot and cold spots in 
their study were time dependent, changing over the course 
of the day. Therefore, it is likely that there are differences 
between these environments that result in these observed 
differences in physical activity behaviour (demographics, 
geography, environmental, accessible and usable spaces).

Further, evidence on which areas of the playground (sports 
pitches, climbing frames, creative play spaces) are “most success-
ful” in engaging children in MVPA in UK primary school children 
is needed. Furthermore, modifiable contextual characteristics of 
the playground (such as playground supervision and access to 
larger playground areas) have previously been associated with 
physical activity levels, having both negative (Broekhuizen et al., 
2014; McKenzie et al., 2010), and positive effects (Ridgers et al., 
2012; Ridgers et al., 2010). The negative association between 
playground supervision and access to some play spaces and 
physical activity levels may be due to a priority of school and 
break-time supervisors being to keep children safe, which has 
been suggested to suppress children’s physical activity levels 
during break-times (McKenzie et al., 2010).

Likewise, it has recently been suggested that many 
health promotions and primary school interventions fail 
to consider the influence of class cultures and previous 
dispositions towards physical activity on interventions suc-
cess (Wiltshire et al., 2017). For example, children may 
actively choose not to engage in an activity, play with 
a particular piece of equipment, or play in an area of the 
playground which they perceive to be “inappropriate”. 
Further, the school playground is a visible arena where 
gender identities are formed, destroyed and contested 
(Renold, 1997), with hegemonic masculine activities (such 
as football) dominating much of the playground space 
(Pearce and Bailey 2011). Traditional playground hierar-
chies such as these may act to promote and prevent 
physical activity participation, dependant on the child’s 
disposition, gender and motivations.

Therefore, the aim of this study was to identify the areas of 
the playground that elicit higher proportions of MVPA episodes 
during morning break-times and lunchtimes, the choices 
according to gender, and to explore the contextual and envir-
onmental characteristics present in these areas (i.e. area size, 
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provision of equipment, organisation and supervision). These 
findings might help to inform playground design and influence 
the development of future playground interventions.

2 Methods

2.1 Participants

The participating school approached the University interested 
in evaluating their playground equipment. Consequently, the 
lead author took the opportunity to design a research study to 
understand the effect of playground on physical activity beha-
viour. The primary school for this case study had 528 children 
with an age range from 5 to 11 year old (50.8% male). The 
school was located in a neighbourhood that was in the lowest 
10% on the Index of Multiple Deprivation. The school had 44% 
of children eligible for free school meals and 70% of children 
having English as an additional language. The study received 
ethics approval from the School of Social Sciences, Humanities 
and Law, research ethics committee at Teesside University 
(Application number: SSSBLREC055). Study and participant 
information sheets were provided to Head teachers, parents 
and children and there was an opportunity to ask questions of 
the research team. Members of staff (including teachers, admin-
istration and support staff) at the school were made aware of 
the project and the reason for the presence of the research 
staff. Following Head Teacher and parental informed consent 
(“opt out”) and child informed assent, primary school children 
were observed in the playground environment during morning 
break and lunchtime on three separate occasions over an eight- 
week period during July and September 2017 (separated by the 
summer holidays). There was no facility for “indoor play” within 
the case study school. Therefore, data collection days were 
completed when the weather forecast projected dry days. The 
temperature on data collection days was 18, 20 and 17 degrees 
Celsius on day 1, day 2 and day 3, respectively.

The collective term break-times is used in this study when 
referring to multiple periods of break throughout the day (i.e. 
morning break and lunchtime combined). The term “recess” is 
commonly used in other countries to describe this period in 
the day where children are given “free play” opportunities. 
Where reference to a specific break period is needed the asso-
ciated term will be used (i.e. morning break).

2.2 Observations

2.2.1. Children participation
Children were informed about general details of the project 
and the presence of the observers prior to any data collection. 
Research staff visited the school on three occasions prior to 
recording the school playground and were present from the 
start of the school day until the end of the lunch break-time. 
These initial visits served the joint purpose of research staff 
becoming familiar with the playground and the identified tar-
get areas, and for children to become familiar with the research 
staff and cameras. Cameras were not active during these initial 
visits and data collection began on the fourth visit to the 
school.

Children were asked to take part in the usual playground 
activities and ignore the presence of the research staff in order 
to reduce the reactivity of the children. In situations where 
children approached research staff, the staff were asked to 
inform the children “we are busy at the minute but I can talk to 
you later” as recommended by Darst, Zakrajsek and Mancini 
(Darst et al., 1989) to further reduce reactive behaviour. To 
reduce the reactivity to the video camera, any recordings 
taken in the period before school started (i.e., before 9am, 
when children who arrived early used the time to access the 
school playground) were considered “habituation” and not 
used in the scoring of playground activity levels (Darst et al., 
1989). All children had access to the play space that was 
observed by researchers at some point during the school day.

In any instance where the camera affected the behaviour of 
the children (e.g., children “acting up” for the camera), the 
decision was made to delete this observation from the record-
ings. “Acting up” was determined as behaviour that was per-
ceived by the trained observers to be “performed” for the 
camera/observer. These instances of reactivity were minimal 
and included children gathering around or repeatedly walking 
in front of the camera at short range, therefore blocking the 
observed target area and the children’s behaviour occurring 
behind them. These instances were viewed by all three obser-
vers and agreements reached on whether to include or discard. 
This resulted in the removal of two clips (2 x 30 seconds) in 
total. In the scenario where a portion of the area was blocked, 
we attempted to score as much of the clip as possible. Finally, 
a designated “no observation zone” was made available for any 
child that did not wish to take part in the study (Figure 1).

2.2.2. SOPLAY method
The System for Observing Play and Leisure Activity in Youth 
(SOPLAY) (McKenzie 2012) was utilised for observing the chil-
dren’s physical activity levels. The SOPLAY is based on momen-
tary time sampling techniques in which systematic and periodic 
scans of individuals and contextual factors within pre- 
determined target areas are made (McKenzie 2016).

Six observers (MG. AI, MW, LA, DJ, TM) were trained in the 
mapping protocols for SOPLAY and were familiarised to the 
school playground and the target areas (Table 1). Observers 
used practice and gold standard assessment videos (using 
available resources from www.activelivingresearch.org) and 
recorded observer agreement and relative reliability.

Researchers (MG and AI) engaged with the school staff 
(teachers and playground supervisors) to ensure the target 
areas did not cross any boundaries or restrictions enforced by 
the school. Twelve target areas were originally identified (Table 
1) and the boundaries made clear to each observer (Figure 1). 
The playground was split according to KS1 (5 to 7 years; 
School year 1 and 2) and KS2 (7 to 11 years; School year 3 
to 6) in line with the restrictions put in place by the school to 
separate the KS1 and KS2 children during break-times. This is 
common in UK primary schools, to separate the range in beha-
viours and the physical capabilities between the youngest and 
oldest children.

Three pairs of observers used three separate cameras to 
record the target areas during each break and lunchtime. 
Camera locations were decided during the familiarisation 
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visits. Locations were chosen for their superior vantage 
point, clear of obstructions and on the perimeter of the 
playground area, so not to restrict freedom of movement 

for the children. Camera operators took video recordings 
of each target area in sequence (target area 1 through 12) 
for 30 seconds at a time throughout morning break 
(15 minutes) and lunchtimes (45 minutes) on each day of 
data collection. Each camera started recording at the same 
time but at a different scan area (camera one started at 
area 1, camera two started at area 5, and camera three at 
area 10) and worked sequentially, ending once break-time 
was over. This resulted in 611 video clips totalling 306 min-
utes of recordings between the three cameras, resulting in 
an average of 34 minutes per camera, per day (over three 
days). Time was lost moving between playground areas 
and at the end of break-times when children were called 
to line up prior to going back into class. Furthermore, the 
lunchtime period was inclusive of children eating their 
lunch so time on the playground was less than the 45 min-
utes of break-time scheduled. The same number of record-
ings were taken for each playground area. Some areas had 
recordings when there were no children present in the 
area. In situations where there were no children recorded 
in a playground area, the clips were scored in the same 
way, and a zero recorded for episodes of each activity 
category.

Three trained observers (MG, MW, AI) then scored the 
clips retrospectively, and independently. The use of video 
recordings has a high degree of agreement with live 
assessments (Boonzaaijer et al., 2017) and resulted in 
a larger number of observations for each target area than 
would have been possible by using live observations. 
Target area 5 was subsequently excluded as there were 
no children observed in this area during any of the video 
recordings.

When scoring video clips, observers were asked to score 
the number of children (“episodes”) observed in sedentary 
(SED), light physical activity (LPA) and moderate to vigorous 
physical activity (MVPA). Definitions for SED (i.e., lying down, 

Figure 1. Playground map and boundaries.

Table 1. Defining characteristics of playground areas.

Target area Key area characteristics

1 (KS2) Large play/climbing frame – climbing Ropes, climbing and 
scramble nets, balance beams, tyre swings, climbing wall 
built on a cushioned surface

2 (KS2) Large open play area – Tarmac surface, playground markings, 
basket for netball/basketball, walled area (used 
predominantly with tennis and football)

3 (KS2) Stage area – a small stage constructed from wood (3mx2m), 
viewing benches/beams (sometimes used to climb/ 
balance), surrounded by paved surface

4 (KS2) Multi-sport court – Tarmac surface ball court with markings, 
goals available on occasion (x2) and balls provided on 
request. This court is timetabled to make it available to 
all year groups

5 (KS2) 
(excluded)

Seating area with small climbing wall – climbing wall on the 
school building next to a bench provided for children 
wanting to speak with staff. This area is used more as access 
to other areas of the playground

6 (KS2) Tyre climbing area – Multiple rubber truck/tracker tyres fixed 
to the ground in a different positions surrounded by grass 
surface – designed to encourage balance

7 (KS2) Astro turf – 5 a-side court providing all weather court for 
children to play football. Fenced off area with permanent 
goals and markings

8 (shared) Seating area – A small area between more active areas with 
toad stools and a wooden throne built on a cushioned 
surface

9 (KS1) Free play – Tarmac surface with markings, wooden tepee’s, 
wooden tunnel, sand box, wooden bench and a sandpit – 
this area is provided with scooters, tricycles, toy prams etc.

10 (KS1) Small play/climbing frame – similar to area one but built for 
younger year groups

11 (KS1) Sheltered seating area – a hexagonal seating area with 6 
benches covered with an aluminium roof (in the shape of 
a flower).

12 (KS1) Large open play area – mix of tarmac and grass surface, 
playground markings, tunnel under a grass mound, wooden 
posts to encourage balancing, small kitchen area (for role 
play) and wooden benches.
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sitting or stationary standing; <1.5 MET’s), LPA (i.e., walking 
or activity resulting in similar energy expenditure; 
>1.5 MET’s and <3 METs) and MVPA (i.e., jogging, running, 
gymnastic/strength exercises or activity resulting in similar 
energy expenditure; >3 MET’s) (Butte et al., 2018), align with 
the original SOPLAY categories (“sedentary”, “walking” and 
“very active”) and were agreed prior to observations in 
order to minimise errors.

2.2.3. Contextual factors
The five contextual factors in the SOPLAY were scored as 
counts (number of times the contextual variables were present) 
during each observation and summed for each target area. 
A score of ‘1ʹ was given to any instance that a contextual factor 
was present and ‘0ʹ in any instance it was absent. These scores 
were used to calculate the number of times the contextual 
variables “accessible”, “usable”, “supervised”, “organised” and/or 
“equipped” were present in the playground. “Accessible” and 
“usable” were scored if children had access to the area in the 
observation and that area was in a usable condition (i.e., not 
broken, damaged or flooded etc.). “Supervised” was scored 
whenever there was an adult in the observation area whose 
role was primarily behaviour management and child safety. 
“Organised” was scored if there was adult supervision in 
a role beyond that of the break-time supervisors which 
involved instruction and facilitation of an organised activity. 
Finally, “equipped” was scored if there was movable equipment 
provided beyond what would normally be expected in that 
area. This equipment included footballs, tennis balls, skipping 
ropes, hula hoops, scooters, tricycles, prams (for dolls) and bean 
bags. Areas with fixed playground equipment (climbing frames, 
goals, sandpits) were not scored as “equipped” as these struc-
tures were used in the mapping of the playground zones and 
would have misleadingly amplified the effect of the contextual 
variable “equipped” on physical activity levels. All the equip-
ment used by the children was provided by the school and was 
available during every break period (i.e. morning break and 
lunchtime). Children were not allowed to bring equipment 
from home.

2.2.4. Process of observations
Observations began by first scanning the area and recording 
the number of girls who were observed as either sedentary, 
light or moderate to vigorously active. The clip was then re- 
started and the scan repeated immediately for boys and then 
repeated again to score the contextual variables. Observations 
started at the left most boundary and were completed left to 
right at a rate of one child per second (McKenzie 2012). Each 
child was observed once during each scan (even if they moved 
back into view). Backtracking to count new children entering 
the scan area was discouraged. This was made easier by adding 
a small observation window to the video clips during video 
editing which moved across the playground area on the video 
clip at the required speed and helped maintain the correct scan 
tempo.

Any child within a specified target area during a scan was 
identified as actively participating and scored accordingly. The 
video clips for each target area were watched in full and a score 
noted for females followed by males for each clip before 

moving to the next clip. If children’s activity levels were unclear 
on first observation, then recordings were watched back to 
resolve any uncertainties in activity codes. Once all clips for 
the target area were completed the observers moved onto the 
next set of clips for a different target area. The order that each 
observer viewed the clips were counterbalanced so that the 
order of observations did not have an effect on the scoring. 
There were unavoidable instances where children were “unob-
servable” due to moving behind a structure or hiding inside 
structures (e.g., tunnels). However, in line with the momentary 
sampling method these children were no longer in the obser-
vable space and therefore not counted in the observations.

2.3 Observer reliability

Inter-observer agreement (IOA) was calculated to establish the 
agreements between observers and the gold standard score. 
An IOA equal to or above 0.8 (or 80%) has previously been used 
as an acceptable threshold for acceptable observer agreement 
(McKenzie et al., 2010; McKenzie 2012) Furthermore, the Inter- 
class correlation coefficient (ICC) for agreement (ICC(A, 1)) was 
calculated in accordance with McGraw and Wong (1996) to 
establish criterion-referenced reliability.

Inter-rater reliability (IRR) was calculated using Cohen’s 
kappa (k) with qualitative inference based on the following; 
0.81–1.00, almost perfect; 0.61–0.80, substantial; 0.41–0.60, 
moderate; 0.21–0.40, fair; 0.00–0.20, slight; <0.00, poor (Landis 
and Koch 1977). Practice videos were scored independently 
then discussed as a team. Once observers met the criteria for 
acceptable reliability (IOA>80% and ICC>0.75) for the training 
and gold standard assessment videos they moved to the next 
stage of testing (see supplementary file for the stages of train-
ing and calibration procedures for observers). As a result of the 
reliability and agreement scores for the practice videos, one 
observer was removed from further assessment due to been 
unable to reach the acceptable level of IRR and IOA. A further 
two out of the six observers were placed on a backup list and 
asked to continue with training videos once per month (until 
the end of live observations) in case they were needed in future 
observations.

The ICC for the practice videos were classed as “high” to 
“extremely high” (0.89–1.00) based on the following thresholds: 
>0.99, extremely high; 0.99–0.90, very high; 0.75–0.90, high; 
0.50–0.75, moderate; 0.20–0.50, low; <0.20, very low (Malcata 
et al., 2014). The ICC, IRR and IOA for the assessment videos are 
presented in Table 2.

2.4 Data analysis

2.4.1 Activity levels
Video clips from the three days were pooled and grouped by 
target area. The percentage of SED, LPA and MVPA was calcu-
lated for each clip by dividing the number of episodes for each 
activity code by the total number of observations. Proportions 
(mean ± standard deviation (SD)) of SED, LPA and MVPA epi-
sodes were then calculated for each target area and for the 
playground as a whole. Target area proportions for each activ-
ity were calculated for male and female children separately; and 
males and females combined, in order to establish hotspots for 
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MVPA. Heat mapping software (http://heatmapper.ca; 
GenomeAlberta and Wishart research group, Canadian 
Institute of Health Research (CIHR), Alberta, Canada) was used 
to develop a heat map of individual target area counts for 
MVPA. A distribution map was generated using each of the 
eleven target areas by using the number of episodes of MVPA 
observed in each area. Markers with a larger Gaussian radius 
and a larger contrast between blue (“cold”) and red (“hot”) 
represent a target area as a “hotspot” for MVPA.

2.4.3 Statistical analysis
Raw data was processed in Microsoft Excel (Microsoft Office 
2016) spreadsheets to produce counts (number of MVPA epi-
sodes) and the proportions of SED, LPA and MVPA episodes 
(males, females and combined) for each target area. Data are 
presented descriptively as mean ± SD. There was a high prob-
ability for the same children to be observed in numerous clips 
and in a number of different target areas. Therefore, inferential 
analysis was not possible, as counts were not independent for 
each child and these therefore could lead to over/under esti-
mations of activity levels. However, the purpose of this study 
was to determine the activity and context of each playground 
area and from the playground as a whole during break-times, 
and not to track the activity levels of individual children. 
Negative binomial regression was used to determine the extent 

to which the presence or absence of each contextual factor 
relates to the MVPA counts and total activity counts (TA = LPA + 
MVPA) during break-times. The variables “Accessible” and 
“Usable” were present in 100% of the observations so were 
excluded from the analysis. Data are presented as incidence 
rate ratios (RR) with 95% confidence intervals (CI). The RR 
represents the ratio of counts of MVPA episodes for the pre-
sence versus absence of the contextual variable.

3 Results

To explore a gender preference for area, irrespective of activity 
level we calculated the average number of boys and girls 
present in each target area during the 30 second video clips. 
Table 3 presents the mean difference per area and for com-
bined areas for team sports and social interaction according to 
gender. The number of boys were higher in areas that pro-
moted team sports, while number of girls were higher in areas 
that promoted social interaction.

3.1 Activity levels

The proportion of MVPA episodes for the playground as 
a whole during break-times (boys and girls combined) was 
34% ± 26% (Table 4). The MVPA total counts (male and female 

Table 2. Reliability of observers against a gold standard criterion score for assessment videos.

Gold assessment Sedentary LPA MVPA

Observer ID ICC; (95%CI) IOA % IRR k ICC; (95%CI) IOA % IRR 
k

ICC; (95%CI) IOA 
%

IRR 
k

MG 0.97; (0.93–0.98) 89 0.77 0.99; (0.97–1.00) 96 0.92 1.00; (1.00) 100 1.00
AI 0.95; (0.87–0.97) 86 0.69 0.93; (0.84–0.96) 79 0.60 0.95; (0.87–0.97) 82 0.75
MW 0.96; (0.91–0.98) 86 0.70 0.96; (0.92–0.98) 79 0.51 0.98; (0.96–0.99) 93 0.83

CI = Confidence Intervals; ICC = Inter-class correlation coefficient; IOA = Inter observer agreement; IRR = Inter-rater reliability; LPA = light physical activity; k = Cohen’s 
Kappa; MVPA = moderate to vigorous physical activity.

Table 3. Mean number of boys and girls that were present in each target area (data from the 3 days combined).
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combined) for each target area can be seen in Figure 2. Target 
area 1 and 12 can be considered MVPA hotspots due to 
a higher count of MVPA episodes in these areas. Areas contain-
ing climbing and play apparatus (area 1, 10 & 12) and multi-use 
courts/pitches (area 4 & 7) had a higher count of MVPA epi-
sodes, compared to areas with creative play equipment (area 3, 
6 & 8).

When the total number of episodes (sum of SED, LPA and 
MVPA for boys and girls combined) for each target area was the 
denominator, target areas 4 and 7 (KS2), which were the sports 

areas, had a higher proportion of MVPA episodes for boys (area 
4: 30% ± 23% and area 7: 35% ± 26%) compared to girls (area 4: 
5% ± 10% and area 7: 4% ± 8%). However, target areas 1 and 6 
(KS2), which were used as climbing and social areas, had 
a higher proportion of MVPA episodes for girls (area1: 36% ± 
18% and area6: 31% ± 27%) compared to boys (area1: 20% ± 
18% and area 6: 16% ± 19%) (Table 4).

MVPA episodes in KS1 target areas (9 to 12) had 
a consistently higher contribution from boys observed in 
MVPA, compared to girls (Table 4). Table 5, displays the 

Table 4. Target area activity levels – Mean and standard deviation of the proportion (%) of observed episodes for each activity threshold contributing to the total 
number of episodes (boys and girls combined for target area totals) (Mean (SD)).

Mean (SD)

Key stage 2 Shared Key stage 1
Target area 1 2 3 4 6 7 8 9 10 11 12 Playground
Girls SED 12 (15) 4 (9) 22 (29) 3 (7) 12 (13) 1 (3) 30 (22) 12 (15) 7 (10) 41 (25) 17 (21) 13 (19)
Girls LPA 20 (18) 18 (25) 19 (26) 7 (15) 19 (19) 5 (8) 16 (15) 23 (21) 20 (17) 20 (22) 15 (12) 17 (19)
Girls MVPA 36 (18) 15 (26) 12 (23) 5 (10) 31 (27) 4 (8) 14 (20) 11 (17) 15 (12) 6 (11) 14 (18) 14 (19)
Boys SED 6 (11) 12 (23) 19 (29) 18 (24) 6 (10) 8 (12) 20 (19) 13 (15) 8 (10) 21 (23) 15 (15) 13 (18)
Boys LPA 6 (9) 37 (32) 15 (18) 38 (25) 15 (22) 46 (21) 10 (13) 25 (21) 21 (16) 7 (11) 17 (14) 22 (22)
Boys MVPA 20 (18) 14 (18) 13 (26) 30 (23) 16 (19) 35 (26) 10 (12) 16 (18) 29 (19) 5 (11) 21 (17) 21 (20)
% MVPA episodes during break-times 56 (23) 29 (28) 24 (30) 35 (27) 47 (30) 39 (26) 24 (23) 27 (23) 45 (21) 11 (14) 35 (22) 34 (26)
% LPA episodes during break-times 26 (20) 55 (30) 24 (28) 44 (25) 35 (26) 51 (23) 26 (19) 48 (25) 41 (22) 27 (23) 33 (18) 39 (25)
% SED episodes during break-times 18 (19) 16 (25) 42 (36) 21 (24) 18 (17) 9 (12) 51 (28) 25 (24) 15 (14) 62 (23) 32 (22) 26 (26)

SD = standard deviation; LPA = light physical activity; MVPA = Moderate to vigorous physical activity; SED = sedentary activity.

Figure 2. Moderate to vigorous physical activity (MVPA) heat map for individual target area.

Table 5. Target area activity levels – Mean and standard deviation of the proportion (%) of observed episodes for each activity thresholds by gender (totals for boys and 
girls separated) (Mean (SD)).

Mean (SD)

Key stage 2 Shared Key stage 1
Target area 1 2 3 4 6 7 8 9 10 11 12 Playground
Girls SED 17 (21) 13 (27) 39 (40) 23 (34) 23 (28) 11 (26) 51 (27) 28 (31) 16 (20) 62 (29) 33 (30) 28 (31)
Girls LPA 28 (27) 49 (36) 43 (39) 45 (41) 32 (31) 51 (44) 28 (25) 50 (34) 47 (28) 30 (26) 38 (27) 41 (33)
Girls MVPA 55 (29) 38 (39) 18 (26) 33 (35) 45 (34) 39 (44) 21 (27) 21 (27) 37 (25) 7 (13) 29 (28) 31 (32)
Boys SED 20 (27) 18 (26) 40 (39) 19 (25) 17 (30) 9 (12) 48 (37) 24 (26) 13 (15) 62 (35) 27 (24) 24 (28)
Boys LPA 23 (25) 59 (33) 39 (34) 43 (26) 33 (36) 52 (23) 26 (31) 46 (30) 27 (26) 24 (33) 31 (20) 38 (29)
Boys MVPA 57 (33) 24 (28) 22 (32) 37 (28) 50 (40) 39 (26) 26 (31) 31 (29) 50 (25) 14 (26) 41 (26) 38 (30)

SD = standard deviation; LPA = light physical activity; MVPA = Moderate to vigorous physical activity; SED = sedentary activity.
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proportions of SED, LPA and MVPA episodes for boys and 
girls when using target area totals (sum of SED, LPA and 
MVPA) for boys and target area totals for girls separately as 
the denominator. When looking at the playground as 
a whole, 38% ± 30% (mean ± SD) of the total number of 
episodes recorded for boys were MVPA and for girls it was 
31% ± 32%.

Table 5, highlights that in most cases there are similarities in 
the areas that promote a higher amount of MVPA for the KS2 
areas for both boys and girls (target area 1 to 7). However, for 
KS1 there were differences according to gender with boys 
presenting a higher proportion of MVPA episodes in areas 9, 
10, 11 and 12 compared to girls (Boys: 9 = 31 ± 29%; 
10 = 50 ± 25%, 11 = 14 ± 26% and 12 = 41 ± 26% vs. Girls: 
9 = 21 ± 27%, 10 = 37 ± 25%, 11 = 7 ± 13% and 12 = 29 ± 28%).

3.2 Contextual factors

Negative binomial regression was applied for MVPA counts and 
TA counts based on the contextual variables supervised, orga-
nised, and equipped. In areas where the contextual variable 
“organised” was present, the count of episodes of physical 
activity was 2.70 (95%CI: 1.87 to 3.91) and 1.79 (1.23 to 2.60) 
times that observed in areas “not organised”, for MVPA and TA, 
respectively. The contextual variable “supervised” was asso-
ciated with 1.34 (1.18 to 1.53) and 1.40 (1.24 to 1.58) times 
the counts for MVPA and TA, respectively, compared to areas 
that were not “supervised”. For areas where the equipment was 
provided (“equipped”), without the contextual variables “orga-
nised” or “supervised”, the number of episodes was 0.85 (0.75 
to 0.96) and 0.99 (0.89 to 1.12) times the counts for MVPA and 
TA, respectively, compared to areas without provided equip-
ment. The proportion of observations, separated for each target 
area, that were scored for the presence of each contextual 
variable (“Organised”, “Supervised”, “Equipped”) are presented 
in Table 6.

4. Discussion
The aim of this study was to identify the areas of the play-
ground that elicit higher proportions of MVPA episodes during 
break-times and explore the contextual and environmental 
characteristics present in these areas. The secondary aim is to 

explore the effect of providing equipment, playground super-
vision and the delivery of organised activities on the number of 
MVPA episodes (counts) during break-times. A key finding was 
that the environmental characteristics of playground zones and 
the activities they promote (e.g., team sport, socialisation, and 
adventure play) had an effect on the activity levels and beha-
viours of children during break-times. By observing the chil-
dren’s physical activity behaviours in these target areas, we 
were able to map MVPA “hotspots” on the primary school 
playground. Further we were able to identify the impact of 
“organisation”, “supervision” and “equipment” provision on 
the behaviours of children during break-times.

An important question to consider in the relationship 
between playground areas and children’s activity levels is how 
environmental variables act on children’s decision making 
when selecting areas of the playground to “play” in. Schools 
with manufactured equipment and installed play equipment; 
such as climbing frames and goals, have previously been found 
to promote the highest levels of MVPA (Escalante et al., 2014; 
Van Kann et al., 2016; Farley et al., 2008). Findings which are 
supported by this study, with areas that had some form of fixed 
exploratory play equipment (climbing and balancing) (area 1), 
resulted in counts for MVPA much higher than areas without 
(area 7). The footprint for area 7 was much larger than area 1 
(Figure 2); therefore, it had greater capacity to take a larger 
number of children before becoming saturated and creating 
more opportunities for children to be active. However, target 
area 1, which included adventure play equipment, had a higher 
number of MVPA observations despite being much smaller in 
size. Furthermore, areas which had a larger footprint with multi-
ple games and activities promoted (KS area 2; KS area 9 and 12) 
had higher amounts of sedentary and LPA compared to MVPA. 
Pawlowski et al. (2016) highlighted that children spend a large 
amount of time “waiting” in the school playground. For exam-
ple, areas with playground markings and basketball hoops had 
a large number of children waiting to take their turn. This may 
explain the sedentary and LPA observed in areas with compar-
able characteristics in this study (areas 2, 9 and 12). In contrast, 
the momentary sampling method used in this study has the 
potential to miss the short, sporadic burst of activity children 
engage in. Nonetheless, this finding has the potential to lead 
playground designers to make more effective use of play space 
that may have previously been considered too small to pro-
mote physical activity.

Previous systematic reviews affirmed that primary school 
playgrounds which offer a variety of strategies (i.e., playground 
markings, physical structures and games equipment) aimed at 
increasing physical activity levels are the most effective 
(Escalante et al., 2014; Ridgers et al., 2012). The primary school 
playground observed in this study matches the description of 
“variety” implied in Escalante et al., (2014) and had an extensive 
range of activities and play spaces which were accessible and 
usable during all observations. Findings from the current study 
support Escalante’s conclusions, with 73% of all children 
observed during break-times showing engagement in some 
form of physical activity at light or moderate to vigorous inten-
sity. However, only in one third of the activity episodes children 
were observed at MVPA in the playground. A recent meta- 
analysis highlighted significant heterogeneity in playground 

Table 6. The percentage of observations per target area that were scored for the 
presence of each contextual variable.

Contextual variable

Target area Supervised (%) Organised (%) Equipped (%)
1 47.1% 0.0% 0.0%
2 31.0% 0.0% 58.6%
3 29.6% 0.0% 55.6%
4 36.1% 19.7% 90.2%
6 16.7% 0.0% 3.3%
7 0.0% 0.0% 92.2%
8 16.7% 0.0% 0.0%
9 47.2% 0.0% 65.6%
10 61.2% 2.0% 18.4%
11 13.3% 0.0% 26.7%
12 38.3% 0.0% 32.8%

“Supervised” = The presence of adult supervision for safety; “Organised” = The 
presence of an adult in a role involving instruction of an organised activity; 
“Equipped” = movable equipment provided by the school.
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interventions, with just a few studies in each playground cate-
gory (e.g., loose equipment, multi-component, playground 
markings) to be able to confidently draw conclusions on the 
“most” effective designs (Parrish et al., 2020). The current study, 
though limited by the findings from one school playground, 
contributes important findings regarding the type of play-
ground areas which are more effective at encouraging higher 
levels of MVPA.

Additionally, there was a trend for slightly higher proportion 
of MVPA episodes for boys (38% ± 30%) compared to girls (31% 
± 32%). These findings are consistent throughout the break- 
time/recess literature, with boys regularly reported as engaging 
in higher amounts of physical activity during break-times 
(Ridgers et al., 2012). In addition, despite potential issues with 
pseudo-replication in their analysis methods a previous obser-
vation study by Anthamatten et al., (2014), who explored the 
patterns in children’s physical activity behaviours within differ-
ent playground spaces, identified that there was a significant 
mean percentage difference (6.73%: 95%CI; 3.5 to 9.9; p value: 
0.001) between the percentage of boys (39.6%) and girls 
(32.9%) engagement in MVPA in the playground.

4.1 Gender playground choices

There was a higher proportion of MVPA episodes for KS2 
boys compared to girls in area’s which promoted team 
sports (areas 4 and 7). On the other hand, there was 
a higher proportion of MVPA episodes for KS2 girls in 
area’s that climbing and balancing activities (areas 1 
and 6). However, though there were instances of LPA and 
MVPA in these areas, there were also large numbers of 
children that were perceived to use these areas as 
a venue to “hang out” with friends, a predominantly seden-
tary activity. These findings are similar to previous research 
which identified that areas that might be assumed to pro-
mote activity (e.g., balance bars/climbing/tyres) elicited 
behaviours that were observed to be “social” and scored 
lower on physical activity promotion compared to other 
(e.g., field) areas of the playground (Pawlowski et al., 
2016). These gender dissimilarities may be partially 
explained by a tendency for girls to play in areas not 
dominated by sport but instead chose areas which promote 
social interaction (Pawlowski et al. 2016; Renold 1997; Lucas 
and Dyment 2010), whilst boys tend to dominate areas 
within school playgrounds that are designed for competitive 
sports (Lucas and Dyment 2010). Previous studies observa-
tions have shown similar differences in utilisation of target 
area’s by gender with girls more likely to use areas with 
a wide variety of play features and manufactured equip-
ment (Parrish et al., 2020; Ridgers et al., 2012; Pawlowski 
et al., 2016), and less likely to use areas that have sports 
equipment provided (Anthamatten et al., 2014).

Similarly, in this study gender differences were evident in 
the KS1 playground with higher numbers of KS1 boys than 
girls observed in active play areas and a higher number of 
KS1 girls than boys observed in the more inactive, social 
areas of the playground. The proportion of MVPA observa-
tions were also larger for KS1 boys compared to KS1 girls, in 
all areas of the KS1 playground (Table 5). The differences 

observed between genders in the KS1 playground may be 
partly explained by a lack of specified areas for the more 
dominant activities such as ball sports (e.g., football) in the 
playground (Ridgers et al., 2010). Previous research has 
highlighted that providing and enforcing rules that indicate 
specific areas for engaging in dominant activities, reduced 
the use of those areas for sedentary behaviour and created 
safer and more accessible situations for other types of play 
where ball sports were “banned” (Van Kann et al., 2016). The 
KS2 playground in this study had these allocated ball sports 
areas, which may explain some of the larger differences in 
target area utilisation (Table 3) on the KS2 playground. The 
KS1 children, however were forced to share areas for 
a multitude of activities which might explain the higher 
levels of MVPA observed in KS1 boys.

Conversely, there were KS2 boys and girls observed in 
this study in playground behaviours that refute the tradi-
tional gender stereotypes highlighted previously (Renold 
1997; Lucas and Dyment 2010). For example, there were 
a number of girls in this playground that chose to access 
areas that were more popular with boys (areas 4 and 7; 
team sports) and although fewer in number, they were as 
active as the boys observed in the same areas (area 4: 
girls = 33%; boys = 37%; area 7: girls = 39%; boys = 39%). 
This was a similar picture when observing the KS2 social 
areas that were more favourable with KS2 girls, with boys in 
these areas as active as the girls (area 1: girls 55%; boys 
57%; and area 6: girls 50%; boys 45%). This suggests that 
something other than playground preferences is responsible 
for the difference in target area utilisation between boys 
and girls. Although we are unable to provide evidence of 
a relationship between physical activity and fundamental 
movement skill competence, the research surrounding this 
association might help to explain the differences in chil-
dren’s activity choices (Barnett et al., 2016). Furthermore, it 
is likely that the type of activities children take part in are 
a result of similarities in movement ability and movement 
skill competency, with children of low physical competence 
reluctant to approach activities requiring a higher level of 
ability (Barbour 1999) irrespective of differences in gender.

The trend for a proportion of boys and girls to occupy 
and maintain a similar level of physical activity in areas 
more popular with the opposite gender was not apparent 
in the KS1 playground areas (Table 5). There was a higher 
proportion of KS1 boys observed in MVPA in every KS1 area 
compared to KS1 girls. These age group, gender differences 
are important and warrant further investigation; such as: 1) 
if there is a driver for boys to seek out activities and areas 
which promote a higher activity level; 2) if there are existing 
barriers for girls to seek these activities; 3) if there is an 
influence of the context in which children find themselves 
at break-times?

4.2 Contextual factors

4.2.1. Organisation
It has been suggested that the activity levels of primary school 
children benefit from the structured break-times by getting 
help in planning and developing games (Pawlowski et al., 
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2016). Although this is likely to be very different at each school 
(due to resources and funding) it is important to understand 
how this organisation of activities by a teacher, coach or lunch-
time supervisor increase or decrease the likelihood that a child 
will take part in MVPA. A recent review and meta-analysis, 
(Parrish et al., 2020) highlighted that interventions which had 
implemented “structured/organised” playground activities 
were not effective at engaging children in higher intensity 
physical activity during break-times.

In contrast, the findings from this study would suggest that 
areas of the playground that have organised activities (defini-
tive structure with direct adult instruction, and purposeful 
activity) are likely to result in an almost three fold (RR = 2.7) 
increase in the rate of MVPA episodes compared to areas with 
less structure. In support of these findings, Dyment et al. (2009) 
established that areas without organisation had the lowest 
rates of MVPA on the playground. However, Parrish et al., 
(2020) suggest that the time taken to “organise” playground 
activities will reduce the already limited time available during 
break-times. It was clear that the school in this study had 
invested time and money in this area by providing a member 
of staff whose role was to organise and lead these activities. 
Nevertheless, it is apparent that there is a limited amount of 
time and space available for facilitating organised activities 
during break-time, as the presence of “organisation” was lim-
ited to very specific areas of the playground (KS2: area 4). The 
restriction of organised activities to one area of playground in 
this study might limit the opportunities that providing struc-
tured activities might have to other areas of the playground. On 
the contrary, care should be taken when identifying areas of the 
playground to deliver these structured activities to avoid 
removing opportunities for children who value unstructured 
play and the benefits this brings (e.g., socialisation) (Parrish 
et al., 2020).

4.2.2. Supervision

Baines and Blatchford (2019) identified from self-report ques-
tionnaires that over the past twenty-two years there has been 
a marked increase in adults supervising at break-times. 
Organised activities are often supervised by an adult providing 
informal instruction, encouragement and a safe space, free 
from aggressive and dominating behaviours (Ramstetter et al., 
2010) where a child may be more inclined to make an attempt 
to take part in something they usually avoid for fear of 
unwanted negative attention. However, providing adult super-
vision in the absence of more structured activities may have 
a similar desired effect in promoting physical activity (Van Kann 
et al., 2016). In this study, areas that had supervision but with-
out formal instruction resulted in more episodes of MVPA (RR 
1.34) compared to areas with no supervision. A systematic 
review highlighted that the current evidence on supervised 
break-times is inconclusive (Ridgers et al., 2012). However, the 
six studies in the review which focussed on supervised break- 
times had a variety of staff roles across the studies. It can be 
argued that the behaviours and actions of supervisors can 
result in different physical activity levels of children (Caro 
et al., 2016). In the current study, areas that were observed as 
“organised” were almost always “supervised”. Study differences 

in MVPA levels observed may be the result of the activities that 
were organised and/or the actions and behaviours of the super-
visor (Caro et al., 2016) and not simply the presence of each 
contextual variable in isolation. In contrast, McKenzie et al. 
(2010) observed that in supervised areas, the odds of children 
engaging in MVPA were half as likely as unsupervised areas. 
Future research should explore the variety of roles within pri-
mary schools that occupy the role of playground supervisor 
and methods of supervision (e.g., active vs. passive).

4.2.3. Equipment provision

Previous studies have found positive associations between the 
provision of additional playground equipment (e.g., sports 
equipment) and higher rates of MVPA (Ridgers et al. 2012; 
McKenzie et al., 2010). Conversely, target areas with additional 
equipment provided in this study resulted in a lower number of 
MVPA episodes observed. The school in this study supplied 
children with scooters, tricycles and prams/pushchairs. The 
presence of dolls and buggies (stereotypically girls toys), 
which were provided in this playground resulted in lower levels 
of physical activity. This study did not track the gender of the 
children using the equipment provided and therefore is unable 
to provide clarity on this area. Nevertheless, it is possible that 
the negative association between provision of equipment and 
MVPA in this study is the result of the types of equipment 
provided. This is an important consideration as the activity 
levels in the playground may be mediated by the gender 
biased equipment offered (Weisgram et al., 2014).

Likewise, the children from this study were primarily from 
low-income families. Wiltshire et al. (2017) suggested that dis-
engagement in certain activities because of differences in social 
class might already exist in childhood. Any interest or desire to 
engage with a target area in this study may have been over-
whelmed by this predefined set of activities or behaviours 
perceived as “acceptable”, by the predominantly low SES popu-
lation in this study. This is important, as children from a lower 
SES have lower FMS competence, (Barnett et al., 2016) lower 
physical activity levels (Baquet et al., 2014) and a higher inci-
dence of obesity (Lioret et al., 2007) contributing to an 
increased health risk compared to children with a higher SES. 
Primary schools comprising of a larger number of children from 
a higher SES may find their children react differently to 
a playground environment (Baquet et al., 2014).

Furthermore, the use of scooters and tricycles could quite 
easily have been scored as a lower intensity of activity and at 
times sedentary during the window of observation. It is likely an 
assumption of the staff providing children with these forms of 
equipment that they will result in a higher intensity of physical 
activity. Indeed the youth compendium of physical activities 
(Butte et al., 2018) suggest these activities can lead to activities 
of at least moderate intensity. However, this was not the case 
during the observations in this study. As the equipment was 
predominantly provided to the KS1 area, it is possible that this 
particular type of equipment required more advanced move-
ment skills (e.g., balancing on a scooter) and as a consequence 
resulted in a higher percentage of children observed in seden-
tary activities in these areas (target areas 8, 9 & 12; Table 4). 
Moreover, the tricycles had a passenger seat and therefore, for 
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each observation with a child attempting to pedal their friend 
around the playground (MVPA), there was a child observed as 
sedentary, as a passenger. Further research is needed to 
address the impact that the “management” of the playground 
environment (organisation, supervision and equipment provi-
sion) has on physical activity during playtime.

4.3 Strengths, limitations and future directions

This study set out to explore the different contexts in which 
children play and the relationship to physical activity levels. 
Though the results of this study might not be generalizable to 
the primary school population due to the case study metho-
dology, similarities do exist between the current study and 
previous research (Pawlowski et al., 2016; Anthamatten et al., 
2014). However, the diversity between the town centre location 
in this study and more rural residing schools (SES, ethnicity, 
playground size etc.) might present in a completely different 
range of activity behaviours (Baquet et al., 2014).

A key strength of this study was the use of validated sys-
tematic observation methods to understand the context in 
which children are active during break-times. Many alternative 
methods (accelerometers and pedometers, self-report) fail to 
consider the importance of the context in which physical activ-
ity occurs (McKenzie 2016). Although systematic observation is 
not without its limitations, when the correct methods for train-
ing and calibration of observers is maintained and monitored, it 
is the most effective method of measuring child and youth 
physical activity behaviours (Saint-Maurice et al., 2011). 
Furthermore, the use of video recordings in this study was 
considered an advantage in ensuring a higher level of accuracy 
and for the ability to resolve uncertainties in activity codes 
(Boonzaaijer et al., 2017).

Observations and regression analysis used in this study 
allowed for comparisons between contextually diverse target 
areas. The observational method used in this study allowed us 
to get a population level measure of children’s activity levels 
during break-times. Therefore, children may have moved 
between playground areas throughout the break-time periods, 
contributing to the activity counts in more than one target 
area. Although the regression model and outcomes are largely 
unaffected by this, the authors wish to advise readers that for 
this reason the regression analysis in this study should be 
considered exploratory and warrants cautious interpretation 
of the confidence intervals for the model as the counts (epi-
sodes) of MVPA are not from independent samples. Therefore, 
the activity levels reported should be interpreted as the num-
ber of activity episodes observed during break-times and not as 
individual children’s physical activity levels. We made an 
informed decision to not run statistical analysis since each 
observation was not from a separate child, and therefore 
there was a risk of “simple” pseudo-replication (multiple mea-
sures per experimental unit; in this case a child) and “temporal” 
pseudo-replication (multiple measures taken successively in 
time and treated as different experimental units). Future 
research should consider combining measurement methods 
(GPS tracking, accelerometers and observation) (Clevenger 
et al., 2020; Pawlowski et al., 2016) in order to get individual 

data and a more holistic view of playground physical activity 
levels during break-times in UK primary schools.

Future research should also consider recording the number 
of boys and girls that use particular types of equipment during 
observations. According to Cherney and Dempsey (2010), chil-
dren determine (in)appropriate gender related behaviours by 
responding to their environments very early in life and avoid 
things they like due to their perceptions of gender appropri-
ateness. Identifying the variation in activity levels in response to 
different types of equipment would enhance the development 
of future playgrounds and the activities on offer to the children. 
Lastly, whilst we acknowledge that break-times offer opportu-
nities beyond promoting physical activity, this study was not 
designed to explore the social and cultural dynamics of the 
playground, but to identify the key factors in promoting higher 
levels of MVPA during break-times. However, future research 
should consider examining these variables in addition to, and 
in relation to physical activity during school break-times.

5 Conclusion

Physical activity levels of children during break-times are influ-
enced by a number of external and internal variables. The differ-
ences in playground utilisation between genders is unsurprising, 
however; the reasons behind these differences are less clear. The 
findings from this study suggest the levels and methods of appro-
priate adult supervision, and equipment provision can influence 
the levels of MVPA children engage at break-times. Further, adult 
organised activities, though restricted to specific areas of the play-
ground might also lead to increases in MVPA. Exploring some of 
the defining characteristics of the playground areas which have 
resulted in a higher number of MVPA counts would aid playground 
designers in manufacturing play equipment that promotes 
a higher level of activity over a larger play space, incorporating 
some of the more inactive areas. For example, playground areas 
which promote climbing, team sports and adventure play cur-
rently promote the highest levels of MVPA during break-times. 
This should be considered when deciding on any specific play-
ground areas to target in the intervention as to not reduce MVPA 
levels in these already active areas. Furthermore, consideration 
should be given to the allocation of playground space when 
designing activities, to accommodate larger numbers of children 
in the areas aimed at promoting MVPA. Finally, understanding the 
areas of the playground which have the potential to promote the 
higher levels of MVPA can aid playground supervisors in support-
ing children to be more active during break-times.
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