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Abstract
Physical activity enhances opportunities to enjoy a healthy and extended life.
Physical inactivity has been identified as a variable which can influence outcomes in
all nine of the Australian National Health Priority areas: cardiovascular health, cancer
control, injury prevention and control, mental health, diabetes mellitus, asthma,
arthritis and musculoskeletal conditions, obesity and dementia.
Despite the benefits afforded by regular physical activity, global statistics indicate
60% or more of the world population are not adequately active to attain health
benefits. It is reported that approximately only one-third of adolescents internationally
are achieving sufficient physical activity to satisfy current guidelines. Amongst
younger children, a recent Canadian study indicated that 26% of 5- to13-year-olds
did not meet physical activity time recommendations. In Australia, 60% of the
population who are 15 years and over are considered to be insufficiently physically
active.
Research identifying and tracking physical activity patterns has suggested lifestyle
physical activity starts early in childhood and is moderately to highly stable
throughout the course of life into adulthood. Less active children are more likely to
become inactive adolescents and progress to adulthood with the increased likelihood
of adverse health outcomes, such as cardiovascular disease. Encouraging children
to develop regular physical activity patterns in both childhood and early adolescence
provides a platform for habitual physical activity throughout adulthood.
The psychosocially based notion of perceived competence, the most specific level of
self-esteem, serves as one measurable determinant of whether children go on to be
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physically active through adolescence and adulthood. Competence motivation theory
postulates that children who exhibit high levels of perceived competence in a
particular domain are more likely to be motivated to continue engaging with that
domain. As a consequence of greater participation in physical activity, children have
additional opportunities to develop and refine motor skills and movement
competence, leading to potentially even higher levels of perceived physical
competence and increased motivation to be active.
Because schools are identified as communities that “capture” children for 6 hours per
day for nearly 40 weeks of the year and could potentially utilize short timeframes to
provide organized and supervised physical activity for children, this research was
conducted in a metropolitan primary school in South East Queensland, Australia.
This longitudinal study examined the physical activity levels and perceived physical
competence of 59 aged 9 and 65 aged 10 primary school children (n=124) who had
complete data sets over the 3 years of the study.
Physical activity was measured by the Yamax Digiwalker (SW-200) pedometer.
Perceived physical competence was measured by the Child and Youth Physical SelfPerception Profile (CY-PSPP). The study had three main aims: to obtain objective,
longitudinal data on primary school children’s weekday physical activity levels, to
identify differences between girls and boys on physical activity and perceived
physical competence, and to ascertain implementation and impact differences in
teacher-facilitated school-day physical activity initiatives.
An intervention to increase school-day physical activity was implemented in three
phases and was shaped in concert with administration, staff and teachers at the
school. Upon the conclusion of the intervention, it was intended that it could be selfiii

sustaining in the school. Phase 1 involved teachers as facilitators of initiating and
leading children in a walking session or other type of physical activity of their choice
for 15 minutes daily. Role modeling by teachers, through their own active
participation in physical activity sessions, has been positively associated with
children’s participation rates.
In Phase 2 of the intervention, after consultation with classroom teachers,
professional development and additional resources were provided for the teachers.
Physical education equipment was also made more easily accessible, with the aim of
further supporting facilitation by classroom teachers of physical activity time for
students. In Phase 3, fourth-year Bachelor of Education Primary Specialist Health
and Physical Education student teachers from a nearby university were recruited to
construct and deliver 15-20-minute physical activity circuits for all Grade 4-7 classes
on 3 days per week. Circuit activities were required to be developmentally
appropriate, inclusive, fun, mostly non-competitive and feasible for a non-specialist
trained teacher to deliver. Classroom teachers were provided 24 hours in advance
with all lesson plans, diagrams, circuit “mud maps”, station instruction cards for
students and station supervision cards for teachers. Teachers were asked to
supervise one circuit station on each of the 3 days.
During the first phase of the intervention, mean step counts for both boys (12,652
±3,210) and girls (11,022 ±2,892), respectively, showed small and non-significant
decreases from pre-intervention to post-intervention. Boys’ mean daily step counts
recorded at each point over the intervention period were always greater than girls’
mean daily step counts. The CY-PSPP data were analysed via parametric tests.
Explore tests indicated that normality assumptions were robust and the data was
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amenable to such analyses. Perceived physical self-esteem measured using the
CY-PSPP over this same period showed no significant difference pre/post for any of
the six sub-domain scale means for either boys or girls. Differences between girls
and boys on means for each of the six scales of the CY-PSPP over this first phase of
the intervention were not significantly different.
Similar results for physical activity for both boys and girls were recorded from the
second phase of the intervention, with mean daily step counts showing small and
non-significant decreases across the intervention period. The CY-PSPP was not
administered during Phase 2.
During the third phase of the intervention, girls’ mean daily step counts (12,349
±3,468) increased pre to post, however, boys mean daily step counts (13,289
±3,186) remained relatively stable. Significant differences between the pre- and postYear 3 CY-PSPP scale means were found for the Sport Competence, Physical
Condition, Body Attractiveness and Global Self-Esteem scales. The effect sizes
(Cohen’s D) for these differences were moderate to large (0.94, 0.45, 0.33 and 0.38,
respectively). For each scale, girls’ self-esteem sub-domain scale means were
higher at post-Year 3 than at pre-Year 3. Significant differences between the preand post-Year 3 CYPSPP for boys were found for the Sport Competence, Physical
Condition, Physical Self-Worth and Global Self-Esteem. The effect sizes (Cohen’s D)
for these differences were moderate to large (0.78, 0.41, 0.47 and 0.34,
respectively).
During data analyses, both male and female participant groups were split, based on
number of mean steps, into tertiles identified as low, middle and high physical activity
groups. Low physical activity groups, both girls and boys, reflected the most
v

meaningful changes in daily steps. The low active girls increased steps from pre- to
post-measurement in each intervention phase, although none of these were
significant. The least active girls took significantly more steps from the inception of
the intervention (pre-Year 1) to post-Year 3 (t=2.778, 21; p<.01). The effect size for
this increase was large (0.78). The low active boys also took more steps from the
beginning to the end of the intervention, and this result approached significance
(t=1.922, 17; p<.07). The effect size for this increase was moderate (0.48).
Another way of looking at levels of physical activity is by using group categorization
of participants to determine whether participants are likely to be meeting the
Australian guidelines of 60 minutes per day of moderate-to-vigorous physical activity.
All girls and all boys from the low physical activity tertile at the first measurement
point in the study had insufficient daily steps to meet Australian guidelines. In Phase
3 of the intervention, girls who were originally in the low active tertile and were
classified as insufficiently physically active (n=22), had the greatest conversion rate
(56%) to being sufficiently physically active (n=12).
These study results suggest that a primary school intervention based upon specialist
designed and delivered physical activity curriculum could enable both boys and girls
to increase their daily physical activity and perceived physical self-esteem. Analyses
of study data also show that children who are more physically active, irrespective of
gender, score more highly on all physical self-esteem sub-domains and, thus, have a
higher physical self-esteem than those who are less active. For each CY-PSPP subdomain scale and for both genders, children classified as being sufficiently physically
activity had higher mean scale scores and were significantly different from the
means of those classified as insufficiently physically active. The differences in CYvi

PSPP sub-domain scale mean scores between sufficient physical activity and
insufficient physical activity groups had effect sizes ranging from .77 to 1.45.
If children with low physical activity levels are a target group for increasing physical
activity to prevent chronic health conditions, then it is notable that, amongst all
results, the girls and boys with the lowest physical activity levels at the inception of
the study showed the most meaningful increases in both mean daily steps and selfesteem scale scores. A school-day physical activity intervention delivered using
pedagogical and planning expertise may well be worth the effort for these groups.
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Chapter 1: Introduction

Consensus among medical and health professionals supports the notion that
physical activity enhances our ability to enjoy a healthy and extended life (Janssen,
2007; Jansen & Leblanc, 2009; Lee & Paffenbarger, 2000; Reiner, Niermann,
Jekauc, & Woll, 2013). Accumulating 60 minutes or more of moderate to vigorous
daily physical activity for children and youth and 150 minutes over a weekly period
for adults is considered to have a positive effect on both short-term and long-term
health and wellbeing (World Health Organisation [WHO], 2010). Despite the benefits
afforded by regular physical activity, global statistics indicate 60% or more of the
world population are not adequately active to attain health benefits (WHO, 2008b).
Furthermore, it is reported that approximately only one third of adolescents
internationally are achieving sufficient physical activity to achieve current guidelines
(Centers for Disease Control and Prevention [CDCP], 2008; WHO, 2004b).
Increases in “passive” modes of transport, inaction during leisure time both at home
and in the community, corresponding high or rising gross national product, and
sedentary behaviour in occupations are all considered major contributors to
increasing physical inactivity (WHO, 2014).
In Australia, 60% of the population who are 15 years and over are considered to be
insufficiently physically active (Australian Institute of Health and Welfare [AIHW],
2013). Insufficient physical activity serves as a major risk factor for ill health and
mortality and greatly increases the risk of cardiovascular disease, Type 2 diabetes
and osteoporosis. Expenditure on health in Australia was estimated to be $140.2
xvi

billion in 2011-12, up from $82.9 billion in 2001-02 (AIHW, 2013). Approximately
17% of this cost is a result of physical inactivity reflected in medical conditions such
as coronary heart disease, stroke, Type 2 diabetes, mental disorders and some
types of cancer (Econtech, 2007). Physical inactivity has also been identified as a
variable which can influence outcomes in all nine of the Australian National Health
Priority areas: cardiovascular health, cancer control, injury prevention and control,
mental health, diabetes mellitus, asthma, arthritis and musculoskeletal conditions,
obesity and dementia (Australian Government Department of Health, 2016).
Research identifying and tracking physical activity patterns has suggested lifestyle
physical activity starts early in childhood and is moderately to highly stable
throughout the course of life into adulthood (Telama et al., 2014). Thus it makes
sense that regular physical activity patterns should be encouraged in both childhood
and early adolescence to provide a platform for habitual physical activity throughout
adulthood.
The link between childhood physical inactivity and adverse adult heath conditions
has been reported to serve as an important precursor to a variety of leading chronic
diseases. Sedentary behaviour throughout a child’s life is a predictor to being
classified as either overweight or obese (Hardman & Stensel, 2009). In 2001,
Australian research using pedometers to measure physical activity (Cuddihy &
Michaud-Tomson, 2001) found that only about 61% of Australian primary school
boys and 23% of primary school girls were getting sufficient physical activity to avoid
being classified as overweight or obese (Tudor-Locke et al., 2004). More than a
decade later, research using pedometers to measure physical activity indicated that
only 25% of Australian boys and 8% of Australian girls achieved the required daily
2

threshold to avoid being classified as overweight or obese (Australian Health Survey,
2011-13). Research suggests that less active children become inactive adolescents
(Telama et al., 2014) and progress to adulthood with the increased likelihood of
symptoms of adverse health outcomes such as cardiovascular disease (Baker,
Olsen, & Sorensen, 2007; Ludwig, 2007).
Identifying relationships between factors associated with physical activity behaviour
and the subsequent ability to predict and shape such behaviour can be seen as
important steps to revealing reasons why children become inactive. Identification of
these factors could also further enhance the ability to motivate or enable that cohort
of children who are inactive to become more active, or to support those already
active through to an active adolescence and adulthood (Malina, 2001).
An understanding of relationships between the areas of the self, the context and
physical activity behaviour has been a focus of design and implementation of various
intervention types (Dobbins, De Corby, Robeson, Husson, & Tirilis, 2009). Schools
are identified as communities that “capture” children for 6 hours per day for nearly 40
weeks of the year and could potentially utilize short timeframes to provide organized
and supervised physical activity for children (CDCP, 1996; Dobbins, Husson,
DeCorby, & LaRocca, 2013). Within this “captured community” exist many physical
activity relationships amongst children, teachers and parents. Research conducted
within school contexts has traditionally relied upon data sets collected using
subjective methods of assessment, resulting in limited opportunities to capture the
true essence of the relationship being explored. Restrictive informing data, along
with limitations created by intervention designs that focus on single rather than
multiple relationships among determinants of physical activity (Salmon, Booth,
Phongsavan, Murphy, & Timperio, 2007) blend to create unclear pictures of the
3

interaction between children, physical activity and the environment (Drenowatz,
2013).
The psychosocially based notion of perceived competence, the most specific level of
self-esteem, serves as one measureable determinant of whether children go on to be
physically active through adolescence and adulthood. Harter’s (1978) competence
motivation theory postulates that children who exhibit high levels of perceived
competence in a particular domain are more likely to be motivated to continue
participating in that particular domain. As a consequence of higher participation in
the physical domain, children are more likely to participate and, therefore, have
additional opportunities to develop and refine motor skills and movement
competence, leading to potentially even higher levels of perceived physical
competence. Involvement in previous physical activity has also been shown to
correlate positively with current physical activity and, conversely, minimal or low
levels of physical activity are linked to diminished rates of intrinsic motivation to be
active (Van Der Horst, Paw, Twisk, & Van Mechelen, 2007).

Description of the Study
This study examined the physical activity levels and perceived physical competence
of primary school children at a metropolitan, multicultural school in South East
Queensland, over the course of a 3-year physical activity intervention. The first year
of the intervention, which relied entirely on classroom teachers as facilitators, was reevaluated and refined for two additional years. The study intended to ensure that,
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upon the conclusion of the intervention, the school would possess a self-sustaining
physical activity program.

5

Statement of the Hypothesis
Research literature suggests that the more physically active children are, the more
likely they are to achieve and maintain appropriate physical, social and emotional
health status across the lifespan (CDCP, 2008; Telama et al., 2014). There is also
evidence that when children increase their regular physical activity through walking
to school (Cuddihy, Davidson, & Michaud- Tomson, 2003), playing sport after school
or including additional physical activity in their school day, they do not compensate
by decreasing physical activity in other parts of the day (Long et al., 2013). Research
variously shows that children’s physical activity levels either hold steady from school
years 1 through 7 or decrease with increasing age (Tudor-Locke et al., 2004).
It is thus hypothesized that a regular school physical activity program that provides a
range of physical activity opportunities and is based on known research correlates of
children’s physical activity will lead to an increase in average daily physical activity
among participants. Secondly, it is hypothesized that more active children will report
higher perceived physical competence across the various physical sub-domains of
children’s physical self-perceptions than less physically active children.

Aims of the Study
•

To obtain objective data on primary school children’s weekday physical
activity levels and perceived physical competence over a 3-year intervention
in a case study primary school;
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•

To identify gender differences in physical activity and perceived physical
competence; and

•

To identify implementation and impact differences in teacher-facilitated and
researcher-facilitated school-day physical activity initiatives.

Significance of the Study
Research suggests that physical activity levels of many Australian primary school
children are lower than one hour per day. An Australian study that used pedometers
to measure physical activity of primary school children (Cuddihy & Michaud-Tomson,
2001) reported that nearly one half of all Australian boys and three quarters of
Australian girls were not reaching the recommended amount of daily activity for
children recommended by National Physical Activity Guidelines (Australian
Department of Health, 2014). Subsequent Australian studies of children’s physical
activity over the last decade (Abbott et al., 2007; Olds, T., Dollman, J., Kupke, T.,
Cobiac, L., Bowen, J., Burnett, J., Syrette, J., Dempsey, J., Bailie, S., Wilson, C., &
Flight, I. 2007; Hardy, King, Espinel, Cosgrove, & Bauman, 2010), utilizing both
subjective and objective measures, report varying indications of children’s ability or
inability to meet or exceed physical activity recommendations. Children’s physical
activity data from the Australian Health Survey: Physical Activity, 2011-12 indicated
that, on average, children and young people aged 5-17 years spent one and a half
hours per day on physical activity. To complement these data, a concurrent objective
method using pedometers found children recorded an average of 9,140 steps per
day. Equating these step counts to minutes spent in physical activity confirms that
7

data collected from both methods represent similar values. Current international
literature indicates that expected pedometer steps for boys should be in the range of
12,000 to 16,000 steps per day and for girls in the range of 10,000 to 13,000 steps
per day. Such values would therefore align to current physical activity
recommendations for children of a minimum of 60 minutes of moderate to vigorous
physical activity per day. Based on these step ranges, children in the Australian
Health Survey: Physical Activity, 2011-12 would not be meeting such suggested
daily physical activity levels. Because physical activity habits as well as physical selfesteem established in primary school are key parts of whether children go on to
become active in adolescence (Pate et al., 1995) and adulthood (Malina, 2001b), the
importance of physical activity benefits beyond immediate health issues warrants
concern. Tracking of physical activity behaviour suggests a cohort of the youth
population are deficient in essential motor and psycho-social skills to be active
throughout adulthood (Lubans, Morgan, Cliff, Barnett, & Okely, 2010).
This research study was intended to both inform and guide the case study school
with a contextually relevant physical activity model aimed at increasing school-day
physical activity and promoting positive physical self-esteem for the school’s
students. An advantage of the longitudinal design of this study was that it allowed
modification of intervention strategies utilized. The study intended to ensure that,
upon the conclusion of the intervention, the school would possess a self-sustaining
physical activity program.
The Phase 1 intervention strategy was to implement an intervention that relied on
classroom teachers as facilitators of physical activity, with support provided by the
researchers. As Phase 1 did not yield an increase in physical activity, Phase 2 was
8

modified to provide additional support from researchers for teachers to deliver school
day physical activity for children. Phase 2 also did not yield increased physical
activity levels. Both Phases 1 and 2 actually produced decreases in daily average
physical activity (see comments below) from the beginning to the end of each phase,
although these decreases were not statistically significant. Modification of strategies
for Phase 3 included not only increased researcher support in the form of written
resources, but also included multiple opportunities for teachers to: (1) observe
modelling of physical activity delivery by Primary HPE Specialists and (2) avoid
isolation by working with other teachers to provide the additional physical activity for
children. The resultant effect was that participants’ daily physical activity and selfesteem increased from the beginning to the end of Phase 3. In particular, for
children who lack competence or confidence in physical activity, these minutes
would be invaluable in building the ability to participate in an active lifestyle.

The recent history of school physical activity in Queensland began in May 2006,
when the then Queensland Premier Peter Beattie hosted an Obesity Summit at
Parliament House. The summit explored the ways the government and other
stakeholders could work together to enable more Queenslanders to achieve a
healthy lifestyle. At this summit, physical activity for children was identified as an
area of major concern and educators were recognized as a group to be involved in
implementing strategies to address this. Emanating from this summit was the Smart
Moves program (Queensland [QLD] Department of Health, (2007), which had as a
central tenet the intention to increase the physical activity of children during school
hours. The policy mandated 30 minutes of physical activity time during the school
9

day. Health and Physical Education time was included in this daily 30 minutes, but
not school sport time. A self-report in 2012 by state school principals showed 85% of
principals reporting 75% or more of students in their schools engaged in physical
activity time as required by the Smart Moves policy.
Further to this strategic plan to increase children’s physical activity levels as a priority
within Queensland public schools, Education Queensland has identified health and
wellbeing as playing a vital role in supporting student development within the school
context (QLD Department of Health, 2014). The premise for this key initiative is the
notion that programs and behaviours that focus on student well-being
(psychologically, physically and socially) enhance academic achievements and
associated outcomes (QLD Department of Health, 2014). This research study and
intervention aim to increase children’s physical activity levels (contributing to physical
well-being) and to enhance their attitude towards physical activity and their physical
self-esteem (psychological well-being). This research and intervention also aligned
with the stated intentions of the National Health and Physical Education Curriculum
(Australian Curriculum, Assessment and Reporting Authority [ACARA], 2014) to
further promote learning opportunities to practice, create, apply and evaluate
knowledge and skills regarding health and movement.
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Chapter 2: Literature Review

The Importance of Physical Activity
Physical activity is broadly defined as bodily movement that is produced by the
contraction of skeletal muscle and that substantially increases energy expenditure
(Bouchard, 1990; United States Department of Health and Human Services
[USDHHS] 1996). An all-encompassing term, physical activity includes exercise,
sports, dance and leisure activities (Hardman & Stensel, 2009). Children experience
physical activity through various contexts which include structured and nonstructured play, Health and Physical Education classes, sport, recreation, active
transportation and part-time work (Livingstone, Robson, Wallace, & McKinley, 2003).
Proficiency in the execution of movement skills is developed through childhood
physical activity experiences and used throughout adolescence and into adulthood
(Cohen, Morgan, Plotnikoff, Callister, & Lubans, 2014). Opportunities for children to
develop movement skills include in-school and out-of-school activities, organized
sport, Health and Physical Education lessons and active commuting. Accumulated
movement drawn from these opportunities contributes to an active lifestyle, wellness,
and a lowered disease risk (WHO, 2010). Emerging lifestyle influences present
multiple barriers to traditional sources of childhood physical activity. Declines in
active transport choices such as walking and cycling (Faulkner, Buliung, Flora, &
Fusco, 2009) and increases in television screen time (Manicca, Davison, Marshall,
Manganello, & Dennison, 2011) are recognized as major contributors to inactive
behaviour. Resultant physical inactivity during childhood leaves diminished
opportunities for development of motor skills and for participation in physical activity
11

and, therefore, may contribute to adolescent and adult sedentary lifestyles (Gallahue
& Ozman, 2002). Longitudinal research supporting this notion further strengthens the
argument that inactive children are more likely to become inactive adults (Telama et
al., 2014). Such inactive lifestyles are recognized as potential contributing factors to
increases of obesity in developed countries worldwide and are further recognized as
an important determinant in the prevalence of risk factors associated with coronary
heart disease (Hardman & Stensel, 2009). Consequently, such conditions carry the
potential for grave impact as major financial and resource burdens on industrialized
countries (WHO, 2008b). As a result, increasing the physical activity levels of
sedentary populations is considered a major health focus and presents a potentially
great health benefit to the community (AIHW, 2008).
The association between low levels of physical activity and increased levels or
“clustering” of cardiovascular risk factors has been reported in cross-sectional
studies (Anderson et al., 2006; Carnethon, Gulati, & Greenland, 2005; Eisenmann et
al., 2005a). The World Health Organisation identifies coronary heart disease as the
leading cause of preventable death in modern society (WHO, 2013). In Australia,
coronary heart disease is the leading cause of death in older Australians (AIHW,
2010). Research indicating that physical inactivity tracks from childhood into
adulthood therefore serves as a precursor for inactive children to become inactive
adults. Based upon this trend, it could be suggested that inactive adults are more
vulnerable to life-threatening disease. Research indicates that inactive adults have
double the chance of developing coronary heart disease compared to physically
active individuals (USDHHS, 2000). Physically active children are more likely than
inactive children to enjoy the health benefits of fewer heart disease risk factors.
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These include better profiles in blood pressure, blood lipids and obesity (Hardman &
Stensel, 2009).
Physical activity is an essential component of global “good health” (WHO, 2010). A
significant proportion of children are happy to experience physical activity in its
various forms and contexts without the need to achieve high levels of performancerelated physical fitness (Pangrazi, Corbin, & Welk, 1996). A shift of focus for health
professionals to a model consisting of the more achievable health-related fitness
components has developed over the last two decades. In contrast to the outcomefocused model of performance-related physical fitness, health-related physical
fitness is a core “physical fitness” subset of health-related components including
body composition, cardiovascular fitness, flexibility and muscular strength and
endurance. Consistent across these components is the fact that they are not as
strongly related to children’s genetic structure and level of maturation as
performance-related fitness components (Pangrazi et al., 1996). Children can
address health-related fitness components by participation in regular, daily physical
activity (Pangrazi, 2011). Because of this, health-related physical fitness is
considered to be “process oriented” with a goal of achieving and maintaining lifelong
participation in regular physical activity (Pangrazi, Beighle, & Pangrazi, 2009).
Movement experiences are also important in developing children’s self-perceptions
of physical competence and such perceptions have been shown to have an influence
on children’s motivation to be active in the future (Biddle & Brooke, 1992; Harter,
1985b; Pate et al., 1995).
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Physical Activity Recommendations
Quantifying and comparing physical activity with reference to health-related fitness
benchmarks serves as a precursor to understanding the importance of physical
activity behaviours and patterns of children and adolescents (Corder, Ekelund,
Steele, Wareham, & Brage, 2008; Salmon et al., 2007). Such understandings are
key contributors in establishing contexts in which children can be physically active.
Determining and recommending “amounts” of physical activity deemed essential for
optimal health benefits is an evolving equation based on ever-emerging research.
Early recommendations of physical activity involvement were based on improving the
fitness levels of United Kingdom military personnel who had the principal task of
protecting the nation (Hardman & Stensel, 2009). As a direct result of such action,
schools introduced physical training, or “PT”, as it was commonly called, as a
precursor to armed forces enlistment. Research conducted during the middle of the
20th century focused on the biological outcomes of prescribed exercise and the type,
intensity, frequency and duration needed to increase VO2 max or, as it was termed at
that time, “fitness” (Hardman & Stensel, 2009). In 1978, the American College of
Sports Medicine prescribed participation in “continuous aerobic activity” for between
15-60 minutes at a medium to vigorous rate (50%-85% of V02 max) on three or more
days per week (American College of Sports Medicine, 1978). Such
recommendations, including the 1990 updated version, illustrated the understanding
that this dose-rate prescription would lead to improved cardiovascular fitness
(Hardman & Stensel, 2009).
With an increased understanding of the different forms of activity and contexts that
have a capacity to enhance health status came the “Physical Activity-Health”
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paradigm which differed from the fitness-based predecessor by recognizing the
benefit of lifestyle-oriented moderate-intensity exercise in short spells on a regular
basis (Haskell, 1994). Recommendations based on this paradigm were endorsed by
the United States Surgeon General and translated to public health recommendations
of 30 minutes or more physical activity of at least moderate intensity on most, If not
all, days of the week (USDHHS, 1996). Updates of these recommendations not only
were contiguous with earlier directions, but suggested additional guidelines based on
the combination of moderate and vigorous activity, and characterised accumulated
physical activity as being no less than 10-minute blocks (Haskell et al., 2007).
Continuing investigation of children’s physical activity behaviour prompted
researchers to agree that the adult model of structured exercise was not a “best fit”
with the predominantly intermittent and accumulative patterns of children’s daily
physical activity (Pangrazi, Corbin, & Welk, 1996). Supporting this notion was
evidence that total energy expenditure determines health-related outcomes (Lee &
Paffenbarger, 2000) and, therefore, a trade between intensity and duration became a
viable proposition (Hardman & Stensel, 2009). Small bouts or “bursts of energy”
throughout childhood are thought to mirror the release of growth hormone (Bailey et
al., 1995). Because typical activities of children involve sporadic bursts of energy, a
greater total time involvement rather than a greater intensity of continuous
involvement was recommended. It was also recommended that children’s physical
activity should be inclusive of a wide variety of contexts encompassed within the
health-related domain rather than replicating more narrowly focused adult exercise
prescription which used mainly cardiovascular health indicators (Hardman & Stensel,
2009).
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A mixed cohort of international researchers and physical activity professionals
extended the 30 minutes per day recommendation for physical activity for young
people to not less than 60 minutes of moderate intensity physical activity per day
(Sallis, Patrick, & Long, 1994). Guidelines define this volume of physical activity as
that activity accumulated in short bursts of 15 minutes or more of a moderate to
vigorous nature. Given the intermittent nature of childhood physical activity, it was
understood that such bouts would rarely be continuous and would be further
characterised by short rest periods (Pangrazi et al., 1996). For primary school
children, several (three to six or more) activity sessions spaced throughout the day
are considered to be necessary to accumulate adequate activity time (Pangrazi et
al., 1996).
Whilst considering the impact of lifestyles in a modern society, it has been further
suggested that even more than the baseline of 60 minutes of physical activity may
be needed to maintain a healthy weight status. Researchers using pedometers to
record daily step counts demonstrated the relationship between number of steps and
weight status and set daily step cut points for healthy weight status. This research
asserted that 6-12-year-old boys and girls need 12,000 and 15,000 steps per day,
respectively, to be likely to be classified within a normal range of body weight for
height (Tudor-Locke et al., 2004). Children who accumulate less than this quantity of
steps on a daily basis are more likely to be classified as overweight or obese (TudorLocke et al., 2004). These daily step counts translate to physical activity time of
approximately 150 minutes per day for boys and 120 minutes per day for girls. This
means that current recommendations of a minimum of 60 minutes per day could be
considered too low and in need of revision.
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When considering the question of how much daily physical activity is enough (or how
many steps are sufficient) one further proposed option was to use a “healthy steps
range”. Using pedometer-determined step data collected from Australian school
children and identifying the range between the 20th to 80th percentile, a predicted
total between 11,000-17,000 steps for boys and 9,000-14,100 steps per day for girls
might be considered adequate (Cuddihy & Michaud-Tomson, 2004). Furthermore,
the task of establishing targets must consider the defining parameters within the
“school children” context. Preschool children are different from primary-age school
children who are then different from adolescent school children (Tudor-Locke et al.,
2011). Based on such parameters, recommendations of a range between 13,00015,000 steps for primary-aged boys and 11,000–12,000 steps for primary-aged girls
could be considered in public health messages and targeted interventions (TudorLocke et al., 2011).

Research measuring physical activity levels
Monitoring and measuring physical activity levels is fraught with complexity as it is
multidimensional, with no single method able to capture the differing subcomponents
and domains within a given context (Warren et al., 2010). Accurate assessment of
children’s physical activity provides a foundation for assessment of health status and
for design of environments conducive to health-enhancing physical activity. Ideally,
methods of monitoring and measuring physical activity must be sensitive enough to
detect, code, or record sporadic and intermittent activity (Baquet, Stratton, Van
Praagh, & Berthoin, 2007; Rowlands & Eston, 2007; Welk, Corbin, & Dale, 2000).
The challenge of capturing a true reflection of physical activity is evident in the wide
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array of methods used during the last two decades. Each method’s degree of
usefulness is affected by factors such as cohort size, desired precision, accuracy of
measurement of movement type and intended use of data. Establishing a degree of
correlation between measured physical activity outcomes and standards-referenced
physical activity guidelines has been a limiting factor that characterises the use of
many measurement techniques (Rowlands & Eston, 2007; Trost, 2007).
Subjective measures of physical activity include population surveys that utilise selfreport questionnaires to ask subjects to recall their physical activity during the
previous day, week, month or year. Considered cost effective, population surveys
have the ability to sample large numbers of individuals in addition to being able to
record activity type and the context of the physical activity behaviour (Strath et al.,
2013). Unfortunately, these types of recording instruments are limited firstly by recall
errors, particularly with children and, secondly, by the human resources and time
required to record daily habitual physical activity (Trost, 2007).

Self-report and recall
Self-reports may include diaries completed by the individual, self-administered
questionnaires, interviewer questionnaires, and proxy reports completed by parents
or teachers. Self-report instruments have the advantages of being cost effective,
user friendly and easy to administer with minimal participant burden (Shepard, 2003;
Trost, 2007). Both qualitative and quantitative data can be collected; however, there
is a heavy reliance on the accuracy of information provided by the individual (Corder
et al., 2008).
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The self-report technique is considered most useful in determining adult rather than
youth physical activity levels (Corder et al., 2008). It is reported that both subject bias
and difficulty in recalling physical activities constitute considerable reliability and
validity issues in self-reported physical activity levels with children and youth (Trost,
2007). Another issue is that both adults and children frequently overestimate their
actual activity level (Ekelund, Tomkinson, & Armstrong, 2011). These limiting factors
are further compounded by difficulty in differentiating between intensity levels
(Rowlands & Eston, 2007), floor effects (the lowest score available is too high for
some respondents) (Chinapaw, 2010) and instrument insensitivity to ambulatory
activity or walking (Corder et al., 2008).

Direct observation
Direct observation is reported as highly effective in controlled contexts and closely
correlated to the measurement of physical activity levels (Corder et al., 2008). In this
method, an observer logs both the intensity and type of activity performed during
sporadic intervals. Despite being valid and reliable, the approach is labour intensive
and time consuming, even for trained observers (Trost, 2007). Furthermore, such
methods are restricted to small cohort numbers and not considered suitable for large
interventions.
Two of the more widely used direct observation instruments are SOFIT (System for
Observing Fitness Instruction Time) and SOPLAY (System for Observing Play and
Leisure) (McKenzie, Marshall, Sallis, & Conway, 2000; McKenzie, Sallis, & Nadar,
1991). SOFIT measures student activity, lesson content and teacher behaviour
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during physical education classes. Lesson time is categorised as management,
fitness, knowledge, skill drills, game play and free play. Despite being useful for the
evaluation of the amount of physical activity experienced in the physical education
setting, the instrument does not measure total physical activity while at school.
SOPLAY is designed to examine activity levels of children in different settings. This
instrument assesses the activity level of groups of people in a designated activity
area rather than individuals and is, therefore, for use in open environments such as
parks, recreational contexts or school playgrounds. SOPLAY uses monetary time
sampling, and observation requires mapping the target area to ensure that data are
collected from a consistent point.

Activity monitors
Objective physical activity measures include instruments such as accelerometers,
heart rate monitors and pedometers. Research on children’s physical activity levels
using objective measures has provided a more promising insight to children’s
physical activity patterns, levels and intensity due to the higher reliability and validity
of such instruments compared to survey or self-report measures (Trost, Pate,
Freedson, Sallis, & Taylor, 2000).

Accelerometers
Accelerometers are motion sensors that provide real-time estimates of the
frequency, intensity and duration of free-living physical activity (Trost, 2007).
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Accelerometers have gained widespread acceptance for the measurement of activity
(Bornstein et al., 2011; Min-Lee & Shiroma, 2014; Rowlands, 2007). There are
numerous manufacturers of activity monitors and in uni-axial, bi-axial or tri-axial
modes. In some models the integration of time and activity allows a verification of
activity level with data stored in the monitor and downloaded to a personal computer
for analysis.
Accelerometers have a distinct advantage over many of the other instruments
through their ability to provide valid data as a consequence of the inability of
participants to tamper with the input. Accelerometers are limited in capacity to
indicate upper body movement, body posture and the ability to indicate whether the
person is carrying any weight (Min-Lee & Shiroma, 2014). A further serious limitation
of widespread use of accelerators in the field is their relative expense. The cost of
monitors and fear of loss due to misplacement or foul play by children may severely
limit the use of these in school activity programs.

Heart rate monitors
Heart rate monitors are relatively simple devices that log heart rate in real time
(Warren et al., 2010). Heart rate has long been used to monitor the intensity of
physical activity over time and to store data collected in varying time intervals for
later download to a computer. Heart rate monitors can be used in both laboratory
and field settings and provide safe training zones for users, including in the context
of weight management.
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Barriers to using heart rate monitors focus on reasons such as the notion that
physical activity can cause an increase in heart rate without increased energy
expenditure (Melanson & Freedson, 1995) and factors such as increased ambient
temperature, emotional stress, age and training state, which all have the potential to
impact on heart rate. Heart rate monitors are also unable to distinguish between
upper body/static work heart rates, for example, weight lifting, compared to lower
body aerobic work (Rowlands, Eston, & Ingledew, 1999). Further barriers to using
this monitor in school type settings are the intrusive nature of wearing the attaching
strap around the chest area and the uncomfortable experience of wearing this
monitor for a number of days (Corder et al., 2008). Additionally, the unique
intermittent nature of children’s physical activity behaviour over the school day,
coupled with the lag in heart rate response to activity, may affect the true recording
of physical activity in this cohort (Rowlands & Eston, 2007). Ultimately, instrument
cost and difficulty of collecting outside of school hours’ physical activity data restricts
use of this monitor with whole-of-school populations.

Pedometers
The use of pedometers to quantify youth physical activity has increased over the last
decade (Beets, Bornstein, Beighle, Cardinal, & Morgan, 2010). Despite their ability to
accurately collect total physical activity time, pedometers have been inhibited by the
same recording limitation as self-report methods in terms of identifying absolute
levels of intensity. Pedometers are further limited by their inability to measure cycling
and swimming activities and, therefore, have the capacity to bias children’s studies,
particularly those that may emanate from populations where swimming and cycling
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form an essential part of children’s physical activity patterns. Pedometers do
however have the capacity to allow direct comparisons across studies, thus
contributing to further understanding of youth physical activity levels and patterns
(Beets et al., 2010). Given that children’s physical activity patterns are characterized
by intermittent moments of intense movement followed by periods of less intense
recreational time (Welk et al., 2000), and that “accumulated” physical activity is the
accepted form of meeting current health recommendations (Australian Department of
Health, 2012; USDHHS, 2008; WHO, 2010), the pedometer fits as a choice instrument
for volume measurement when investigating such cohorts.
Pedometers measure the number of steps a person takes whilst involved in
ambulatory activities. Basic electronic pedometers detect movement through a
spring-loaded, counter-balanced mechanism that records vertical acceleration at the
hip. Pedometers are more cost effective than accelerometers or heart rate monitors
and can, therefore, be the main physical activity tool in collecting accumulated steps
for large populations studies (Tudor-Locke & McClain, 2009). Advances in
technology have significantly improved the accuracy of some pedometers (Crouter,
Schneider, Karabulut, & Bassett, 2003) and, like accelerometers, the devices are
unobtrusive and convenient to use (Corder et al., 2008; Strath et al, 2013). Steps
recorded by the Yamax Digiwalker pedometers used in a study by Eston, Rowlands,
and Ingledew (1998) were highly correlated (0.92) with scaled oxygen consumption
during treadmill walking and/or running and unrestricted play activities in 8 to 10year-old children. Kilanowski, Consalvi, and Epstein (1999) also confirmed high
validity when working with 12-year-old children and correlations of greater than 0.95
were obtained between pedometer steps per minute and directly observed physical
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activity. Further evidence of the strong association between steps per day and
activity time in children is reported in a study by Beighle and Pangrazi (2006) where
590 students wore Walk4Life 2505 pedometers which simultaneously measured both
step counts and activity time. Over a period of 4 days, pedometer count (steps per
day) was a significant predictor of daily activity time (p<0.0001).
Validation of the pedometer as a reliable method of collecting data was also reported
in a comparison of activity levels during recreational activities versus classroom
activities using a Tritrac accelerometer and direct observation (Children’s Activity
Rating System [CARS]) (Kilanowski, Consalvi, & Epstein, 1999). In another study,
pedometers were compared with accelerometers, heart rate monitors and oxygen
uptake (VO2) in regulated (walking and jogging) and unregulated activities
(hopscotch, throwing, catching and colouring). The pedometer accounted for a
greater proportion of the variance in regression analyses than either the heart rate
monitor or uni-axial accelerometer (Eston, Rowlands, & Ingledew, 1998). Finally, a
systematic review of the validity of the pedometer compared to accelerometers,
direct observation, heart rate monitors and self-report techniques confirmed a
median correlation of r=0.86, thus suggesting the pedometer is a valid method of
collecting free living, habitual physical activity (Tudor-Locke, Williams, Reis, & Pluto,
2002). Trost (2007) asserts that the pedometer is suited to research that identifies
physical activity levels in free-living conditions or studies in which the goal is to
document relative changes in physical activity or to rank order groups of children on
physical participation.
There are acknowledged limitations to pedometers. Pedometers are less accurate
when people move slowly (less than 4km/h) or walk with an uneven gait (Crouter et
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al., 2003) and, while they overestimate distance covered at slower speeds, they
underestimate actual distance at higher speeds (Schneider, Crouter, Lukajic, &
Bassett, 2003). Errors in distance and energy expenditure are not surprising, as
most pedometers do not regularly and accurately account for step length and
walking speed differences (Cuddihy, van der Brugen, & Pangrazi, 2003). Orientation
of the pedometer is also an important issue: if not parallel with the vertical plane,
accuracy of step counts is affected (Tudor-Locke, 2000). In addition, a fundamental
problem is with the ease of registration of counts (steps) associated with extraneous
movements that may be unrelated to ambulatory activity (Trost, 2007). An additional
limitation is that pedometers cannot record physical activities such as water sports,
skating, cycling, ice skating or horse riding (Tudor-Locke et al., 2003). In an attempt
to minimize these measurement inadequacies, a combination or synthesizing of both
pedometer and self-report methods has been suggested to obtain a clearer picture of
those children who may participate in these type of activities on a regular basis
(Kriska, 2000).
In spite of these limitations, the reasonable cost of pedometers makes them useful
for observing and collecting data on large numbers of participants in a variety of
community contexts, such as schools (Warren et al., 2010). For example,
accumulated duration of physical activity is a relatively accurate pedometer measure
because it is not affected by step length or movement speed (Tudor-Locke, 2000).
This can be seen as an advantage because current activity guidelines are stated in
minutes of activity accumulated each day. The pedometer as a measurement
instrument serves an important role in measurement of changes of physical activity
in certain contextual conditions (Hardman & Stensel, 2009).
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Children’s Physical Activity Levels – International Research
Quantifying children’s physical activity levels is a key component in attempts to fully
understand children’s physical activity behaviours. Much of the early data collected
has been drawn from population surveys using self-report techniques and is best
described as limited (Dishman & Buckworth, 1996). Difficulties with unifying
collection methodology across studies, differences in data interpretation and
reporting, as well as differing interpretations of physical activity intensity characterise
literature pertaining to children’s physical activity levels (Gillis et al., 2013). Contrary
to such inadequacies in uniform testing methods, the literature is consistent in
showing that children’s physical activity levels are both lower than guideline
recommendations and have declined over a number of years (Hardman & Stensel,
2009). Smaller studies using objective measures of physical activity have provided a
more concrete base for reporting of children’s physical activity, but have been and will
continue to be restricted by relatively small participant numbers compared to the larger
and more statistically significant national studies.

International studies subjectively measuring levels of physical activity
Subjective physical activity measures include population surveys and self-report.
Research on children’s physical activity levels using subjective measures is
considered to have lower reliability than objective measures, and the validity of such
instruments is open to question (Trost et al., 2000).
Population surveys and self-report
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Population surveys from the US and the UK provide conflicting evidence regarding
youth achieving adequate physical activity to meet both national and international
guidelines. Evidence to suggest that a majority of adolescents were spending at
least 30 minutes per day being active, with a further 50% of this cohort being active
for at least 60 minutes per day, emerged as early as 1995 from a review of available
literature (Pate et al., 1995). Results from the 1991 Youth Risk Behaviour Survey
(YRBS) suggest only 55% of students nationwide were involved in physical activity
resulting in sufficient intensity to warrant the participant to sweat on three or more of
the 7 days preceding the survey (Kann et al., 1993). Large-scale data collected by
the Centers for Disease Control in 1996 concluded physical activity levels attained
by U.S. youth were moderate, with 48% of girls and 26% of boys not vigorously
physically active on a regular basis. However, comparison of available, reported
physical activity data, collected by large-scale surveys in the United States over the
period 1991 through 1999, showed little or no variation in quantity or intensity
(Troiano, Macera, & Ballard-Barbash, 2001). The U.K. National Diet and Nutrition
Survey (Gregory & Lowe, 2000) reported that 30% of boys and 51% of girls aged 710 years failed to achieve 1 hour of moderate physical activity daily. However, The
Health Survey for England – 2008 (National Centre for Social Research) indicated 32
% of boys and 24% of girls, respectively, were classified as meeting the Chief
Medical Officer’s recommendation of a minimum of 60 minutes of at least moderate
intensity physical activity each day. Recent data from the International Health
Behaviour in School-aged Children study showed less than two-thirds of all young
people were participating in sufficient physical activity to meet current guidelines
(CDCP, 2008; WHO, 2004b).
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International studies objectively measuring levels of physical activity
Objective physical activity measures include instruments such as accelerometers,
heart rate monitors and pedometers. Research on children’s physical activity levels
using objective measures have provided a promising insight into children’s physical
activity patterns, levels and intensity due to the higher reliability and validity of such
instruments compared to survey and/or self-report type measures (Trost et al.,
2000).
Accelerometers
The European Youth Heart study (EYHS) was a multinational study with the principal
purpose of assessing physical activity levels and patterns of children 9-15 years from
Denmark, Portugal, Estonia and Norway. A total of 2,201 children (1,156 girls, 1,045
boys) wore accelerometers over a 4-day measuring period, with 97% of boys and
97% of girls at 9 years of age accumulating 60 minutes of moderate intensity activity.
At age 15 years, 81% of boys and 62% of girls reported 60 minutes daily of such
activity. Consistency of results from all four countries, despite differences in culture,
climate and socioeconomic status, indicated that a large percentage of children
achieved 60 minutes of daily moderate physical activity (Riddoch et al., 2004).
Contrary to the previous study results, The Canadian Health Measures Survey
(Colley et al., 2011) collected physical activity intensity levels of some 1,608 youth
over four or more days. According to results of this survey, 7% of Canadian children
and youth (9% of boys and 4% of girls) accumulated at least 60 minutes of moderate
to vigorous physical activity at least 6 days a week. More than half of boys (53%)
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and a third of girls (35%) were reported to do so at least 3 days a week. The
percentages accumulating 60 minutes of MVPA declined with increasing age.
A further three studies using accelerometers over a 7-day monitoring period, a 3-day
monitoring period, and a 4-day monitoring period respectively used a sample of 185
males and 190 females between the ages of 7 and 15 years to assess both physical
activity levels and intensity (Trost et al., 2002). Mean values for moderate to vigorous
activity ranged from 50-200 minutes per day and were similar to those reported by
the EYHS (70-200 minutes per day). In a further analysis of these data, 69% of
participants across all age brackets measured achieved the recommended 60
minutes per day (Pate et al., 2002).
Results from a study of 157 Portuguese children (64 boys, 93 girls) in the age
bracket 8 to 15 years of age indicated that 94% of boys and 79% of girls
accumulated at least 60 minutes of moderate to vigorous physical activity daily
(Santos, Guerra, Ribeiro, Duarte, & Mota, 2003). In Sweden, a sample of 140 boys
and 108 girls between 7 and 11 years of age were assessed by accelerometer for
mean daily physical activity over a 4- day period (Dencker et al., 2006). Results
showed that all children achieved 60 minutes or more of moderate physical activity
per day. In addition, 92% of boys and 86% of girls in the study performed vigorous
activity for 20 minutes or more per day.
A United Kingdom study, the Avon Longitudinal Study of Parents and Children,
involved 5,595 children (2,662 boys, 2,933 girls) across grades 4-6 and revealed a
different outcome to the previous studies (Riddoch et al., 2004). Conducted between
January 2003 and January 2005, the research was based on a 7-day measuring
period using accelerometers. It showed that only 5.1% of boys and 0.4 % of girls
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achieved at least 60 minutes of moderate to vigorous physical activity daily. One
explanation offered by the authors for the considerable differences between the
activity levels of the European and American children compared to the British
children in this study was the use of different cut-points for accelerometer counts
used to define the lower threshold of moderate intensity activity. Even after
adjustment, the physical activity levels achieved by this cohort were still considerably
lower than those of the European and American children in similar accelerometer
studies. Such differences, considering the significant number of participants in each
of the studies, raises questions regarding the true prevalence of children meeting
current levels of recommended physical activity. Consistent, however, are the
findings across all studies showing that boys are more active than girls and that
physical activity appears to decline through adolescence for both boys and girls.

Pedometers
One study of children’s physical activity levels using pedometers investigated a
group of 1,954 children, aged 6-12 years, from the United States, Sweden and
Australia (Vincent, Pangrazi, Raustorp, Michaud-Tomson, & Cuddihy, 2003). Mean
daily step counts accrued by boys over a 4-day measuring period varied from 15,
673 to 18,346 for the Swedish cohort, 13, 864 to 15,023 for the Australian cohort,
and 12,554 to 13, 872 for the U.S. cohort. Girls, over the same 4-day measuring
period, recorded mean step counts of 12,041 to 14,825 for the Swedes, 11,221 to
12,322 for the Australians, and 10,661 to 11,383 for the Americans. World-wide
recommendations of a minimum of 60 minutes of moderate to vigorous physical
activity is equivalent to 13,000 to 15,000 steps per day in male primary or elementary
school children and 11,000 to 12,000 steps per day in female primary or elementary
30

school children (Tudor-Locke et al., 2011). Based upon the recorded numbers, it is
evident that most, if not all, participants in the study would achieve this minimum
target.
Pedometer determined step counts also are related to a child’s body mass index
(BMI). Research comparing children’s step data with BMI (Tudor-Locke et al., 2011)
has provided a window to identifying populations who are or are likely to be classified
as overweight or obese. Early research linking step counts to BMI involved a reanalysis of the tri-nations’ data described above, and established median optimal cut
points for steps per day for 6-12-year-old children. For girls, the median optimal cut
point was 12,000 steps per day and for boys the median optimal cut point was
15,000 steps per day. Girls and boys taking fewer steps than their age-and genderspecific cut points were more likely to be classified as overweight or obese. Results
of this classification schema showed that both American boys and girls would be at
greater risk of being classified as being overweight or obese than their counterparts
in Sweden and Australia.
Whilst these cut points for steps and overweight or obesity predictions have had
further support from pedometer research (Al-Hazzaa, 2007; Duncan, Schofield, &
Duncan, 2006; Hands & Parker, 2008), the accuracy with which predictions of
overweight or obese can be made based on accumulated pedometer steps is still
limited by the realization that physical activity is not the sole contributor to a child’s
weight status. Genetic heredity and kilojoule (calorie) intake are also known
contributors to childhood weight increase (Tudor-Locke et al., 2004, Wardle, Carnell,
Haworth, & Plomin, 2008).
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A further three large studies investigating pedometer-determined physical activity
levels of children have revealed differing results. In the first study, a total of 711 U.S.
children (386 girls and 325 boys) aged 6 to 12 years wore pedometers for4
consecutive days with mean step counts ranging from 10,479-11,274 for girls and
12,300-13,989 for boys (Vincent & Pangrazi, 2002). The second study used a cohort
0f 400 boys and 429 girls from fourth and fifth grades (average age 9.5 years) over 5
consecutive days to determine daily physical activity levels (Brusseau et al., 2011).
Boys’ daily mean step counts were 13,082 and girls were 11,065. In the third study,
a sample of 536 boys and 579 girls aged 5-12 years from 27 primary schools in
Auckland, New Zealand wore pedometers for 3 weekdays and 2 weekend days and
as a result accumulated mean step counts of 16,133 for boys and 14,124 for girls on
weekdays and 12,702 (boys) and 11,158 (girls) on weekends (Duncan et al., 2006).
Further examination of these two data sets suggests that the U.S. children in the
mean and higher range steps per day cohort met the original 11,000 steps per day
target proposed by the U.S. President’s Challenge Fitness Award and were in close
proximity to the extended version that nominated 13,000 steps per day as the boys’
target (Vincent & Pangrazi, 2002). Participants from both the U.S. and the New
Zealand cohort fall into the total daily accumulated range (120-150 min/day, nongender specific) proposed by Epstein et al., (2001) based on a meta-analysis of
heart-rate measured activity in youth. From the perspective of overweight or obese
cut-points, a large proportion of girls and most boys from the U.S. cohort would be
likely to be overweight or obese based on the steps to BMI relationship proposed by
Tudor-Locke et al., (2004). This trend would be in direct contrast to the few from the
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New Zealand cohort (boys or girls) who would be considered likely to be classified as
overweight or obese.
Several more pedometer-determined children’s physical activity level studies, with
smaller participant numbers, provide further evidence to the established relationship
between accumulated steps. Children with a mean age of 9 years from central
England (101 boys and 107 girls) wore a sealed pedometer over 4 consecutive days,
including 2 weekend days and 2 weekdays (Duncan, Al-Nakeeb, Woodfield, &
Lyons, 2007). Accumulated mean totals for the two weekday measurement periods
were 13,827 steps for boys and 10,334 steps for girls and, for the two weekend
days, 12,263 steps for boys and 11, 748 steps for girls. Further analysis suggested
weekday physical activity levels were higher than weekends, a result similar to the
study reported by Duncan et al. (2006).
Although 2 days of monitoring may provide a valuable insight into an individual’s
daily habitual physical activity habits, especially the chronically ill or those following a
sedentary lifestyle, a minimum of four or more consecutive days provides a reliability
of 0.80 (Trost et al., 2000) and, thus, a more representative profile of a child’s
habitual physical activity patterns, thereby strengthening any interpretation of
physical activity data (Schonhofer, Ardes, Geibel, Kohler, & Jones, 1997; TudorLocke & Myers, 2001b).
From data received over 5 days on two separate occasions, once during summer
and once during winter, a group of 11-12-year-old Cypriot children (129 boys and
127 girls) wore pedometers to collect step count data. Mean step counts of 15,480
and 17,624 were recorded for boys during winter and summer respectively. Girls’
mean step counts recorded were 11,160 and 13,607 during winter and summer,
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respectively. Counts for both boys and girls were higher for summer than winter and,
although the 5 days of recording was portioned as 4 weekdays and one Sunday,
there were no significant differences between the school days and Sunday. Of
particular interest is the difference in step counts from both boys and girls recorded
during the summer and winter. Such timing issues regarding data collection could
have a significant bearing on pedometer counts resulting in the possibility of children
being classified as sedentary during a winter recording period and active during
summer (Loucaides, Chedzoy, & Bennett, 2003).
A cross-sectional study of children’s pedometer-determined physical activity
compared two cohorts of children, 7-9 years of age, from the five schools in south
eastern Sweden (Raustorp & Ludvigsson, 2007). The children (183 boys and 153
girls) were measured first in October, 2000 then approximately six years later in
March/April 2006 (85 boys and 55 girls), using the exact same protocol over a 4- day
period. Physical activity (mean steps per day) was significantly higher in 2006 than in
2000 both among girls (13,788 vs 15,141 steps per day) and among boys (15,991 vs
16,973 steps per day).
Youth from an Old Order Amish community in Ontario, Canada were measured as
an insight to physical activity levels characteristic of non-industrialized communities
(Bassett et al., 2007). The children (58 boys, 44 girls) aged 6-12 years wore a sealed
pedometer over 4 consecutive weekdays. Boys’ mean daily step counts averaged
19,066 steps and girls 16,124 steps. Weekend step counts averaged 11,563 for boys
and 9,151 for girls. The researchers suggested that the decrease between weekday
and weekend mean step counts could be accredited to the fact that children might

34

have been unlikely to walk to school and play during recess periods as through a
school day.
Research that focuses on children’s pedometer-determined physical activity is well
supported by established mean step counts for each gender across a variety of
methodologies and cultural contexts (Raustorp, Pangrazi, & Stahl, 2004). In a New
Zealand study, 1,513 girls aged 5-16 years wore a pedometer for 3 weekdays and 2
weekend days. Mean weekday step counts (12,597, ± 3,630) were higher and less
variable than mean weekend steps (9,528, ± 4,407). In addition, a distinctive pattern
of declining physical activity across the ages was noted, such that girls in grades 910 achieved approximately 2,469 (weekday) and 4,011 (weekend) fewer steps than
girls in grades 1-2 (Duncan, Duncan, & Schofield, 2008). At that rate of decline, girls
in grades 9 and 10 would be well below the healthy weight range of steps proposed
by Tudor-Locke et al. (2004).
A similar, single-sex study of 8 to 12-year-old boys (n=296) from Saudi Arabia, using
an assessment and collection period of 3 days, resulted in a mean step count per
day of 13,489, ± 5,236 (Al-Hazzaa, 2007). Further analysis of the data revealed that
at least 70% of the cohort accumulated 10,000 steps or more per day; however, 39%
accumulated 15,000 steps or more per day. Alignment of these data to both
international studies of boys’ mean step data as well as the healthy weight cutoff of
15,000 steps per day places a majority of these Saudi boys in the lower and inactive
range of physical activity, as well as at risk of classification as overweight or obese.
Even though both pedometers and accelerometers are limited in their capacity to
accurately record children’s physical activity intensity levels, the ability of both
recording instruments to be in general agreement with each other’s data strengthens
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interpretations of children’s ability or inability to meet physical activity guidelines
(Bassett et al., 2000; Kalscheuer, 2002; Leenders, Sherman, & Nagaraja, 2000).

Children’s Physical Activity Levels – Australian Research
In conjunction with international studies investigating children’s physical activity
levels, Australian data offer some additional insights into children’s physical activity
behaviours. Several Australian studies to date have utilised subjective measurement
tools such as self-reports to quantify physical activity. Research data provided from
these reports indicates differing degrees of physical activity behaviour across gender
and age. Further studies using objective measures have been able to more precisely
monitor and report on physical activity behaviour patterns, thus providing separate
data to compare and contrast the different assessment tools.

Australian studies subjectively measuring physical activity
Subjective measures of physical activity data collection in Australia have provided an
initial insight into past and present children’s physical activity levels. Although limited
by recall bias, population surveys in Australia have been able to gather physical
activity data from a variety of contexts and age groups.
Population surveys/Self-report
The New South Wales Schools Physical Activity and Nutrition Survey (SPANS)
project (Booth et al., 2006) was a New South Wales (NSW) government initiative in
response to concerns about overweight and obesity among children. A total of 5,500
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school-aged children from kindergarten and Years 2, 4, 6, 8 and 10 (5-16 years of
age) were surveyed in 2004 with an aim of gaining further insights into physical
activity trends, modes of travel to and from school, fundamental movement skill
proficiency, sedentary behaviours, fitness levels, food habits and eating patterns, risk
factors for chronic disease and the body composition of children and young people in
NSW. The physical activity focus of the study used a recall questionnaire to survey
the participation in physical activity of children in Years 6, 8 and 10 during both
summer and winter. Although no specific number of participants was reported for the
Year 6 cohort, results indicated that approximately 90% of boys in Year 6 and 80%
of girls in Year 6 participated in at least one hour of moderate to vigorous physical
activity per day during the summer months. Winter physical activity participation by
the boys mirrored the summer total but was markedly lower for the girls. Similar
findings to both European and U.S. studies were reported in terms of trends of
declining physical activity participation as students got older, as well as boys being
more active than girls. Of particular note is the number of Australian children meeting
physical activity recommendations, a rate which is considerably higher than either
the 70% of boys and 49% of girls aged 7-10 years reported in the UK (Gregory &
Lowe, 2000) or the 55% of U.S. children who reported participation in physical
activity at the intensity which “made them sweat” for at least 3 days over the 7-day
period prior to the survey (Kann et al., 1993).
A 2006 Australian study aimed to measure physical activity participation in a random
sample of Australian primary schoolchildren and to determine the biological,
behavioural, environmental and social influences associated with insufficient daily
activity (Spinks, Macpherson, Bain, & McClure, 2006). A total of 512 primary school
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children were surveyed regarding participation in physical activity (organized sports,
unorganized sports and physical leisure, active transport and outdoor chores). The
survey consisted of two separate components, the first being a home interview to
establish age, gender, socioeconomic status, family size, characteristics of the home
environment including the presence of outdoor play equipment and how the child
normally travelled to and from school. The second component of the survey was a
measure of activity using a diary, specifically designed for this study, which required
the parent or guardian to describe the location and activity details for 7 complete
consecutive days. Of the participating children, some 85% reached or exceeded the
minimum activity recommendations of 60 minutes of daily activity. Boys were, on
average, more active than girls by about 15 minutes per day with children aged 7-9
years more active than either children aged 5-6 years or children aged 10-12 years.
The 15% of sedentary children were significantly less likely to walk or cycle to school
or participate in organized sports or activity and were more likely to spend in excess
of 2 hours a day watching television or using a computer for entertainment.
Another Australian study showing children achieving recommended daily levels of
physical activity involved 165 South Australian children, aged 10-13 years (Hill,
2002), using the Multimedia Activity Recall for Children and Adolescents (MARCA)
over 3-days to indicate usual physical activity levels (Hill, 2002; Ridley, Olds, & Hill,
2002). Survey results suggested that approximately 81.5% of boys and 47.6% of
girls participated in at least 60 minutes of moderate (based on a cut-point of 5
METS) activity per day.
In a study to examine predictors of BMI, 741 boys and 689 girls aged 8 years from
Western Australia (Burke et al., 2005) were surveyed on physical activity
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involvement that specifically addressed qualitative assessment of activity as
sedentary, slightly active or active; involvement in organized sport (yes/no); and time
spent in watching TV. Survey results suggested that 46% of boys were classified as
active, 45% as slightly active and 9% sedentary. Girls’ results ranged from 32%
active, 54% slightly active and 14% sedentary. Comparison of these results with
other studies of Australian children’s physical activity patterns becomes difficult due
to the unknown definitions in terms of time and intensity of the classifications of
sedentary, slightly active and active.
The Healthy Kids Queensland Survey (2006) was a large-scale study used to collect
physical activity data on Australian primary school children (Abbott et al., 2007).
Multiple methods of physical activity measurement were used to assess a total of
2,640 Year 1 and Year 5 primary school children from both rural and urban regions
of Queensland. The physical activity questionnaire used to assess the participants’
physical activity patterns consisted of 31 named physical activities wherein children
were to indicate the number of times they performed each activity during the week
and weekend. In order to assess whether the children were meeting the current
physical activity guidelines, the children were asked to report the number of days in
the past week on which they had engaged in physical activity or active play that
caused their heart to beat quickly or caused them to “huff and puff”. This was taken
as an indicator of activity that was of a moderate or vigorous intensity. Results
indicate that 53.4% and 51.7% of boys in Years 1 and 5 as well as 35.1% and 53.5%
of girls in respective grades, reported 3 days or more of physical activity or active
play that raised their heart rate or caused them to huff and puff for a total of 60
minutes or more in the past 7 days. These reported physical activity patterns are in
39

contrast to previous self-report data from Australian primary school children. This
study also used pedometers, the results of which are detailed in the section titled
“Australian Studies-Objectively measured physical activity”.
The 2007 Australian National Children’s Nutrition and Physical Activity Survey
(Commonwealth Scientific and Industrial Organisation, 2007) used a randomly
selected sample of 4,487 children with an age range between 2-16 years from
throughout Australia to participate in a study to assess food and nutrient intake,
physical activity participation and waist circumference. Data were collected on two
separate occasions, in the first instance by a computer-assisted personal interview in
the child’s home and in the second instance by way of a computer-assisted
telephone interview (CATI) between 7 and 21 days later. Each child was asked to
recall 4 days (48 hours) worth of activity, 2 days prior to the CATI. Children reported
everything they did in the previous 48 hours in time-slices as fine as 5 minutes. Each
activity reported was linked to an energy cost expressed as a physical activity level
(PAL). From this process, four criteria were used to assess observance of the
Department of Health and Ageing recommendations that children aged 5-18 years
accumulate at least 60 minutes, and up to several hours, of moderate to vigorous
physical activity (MVPA) every day. The four classification criteria were (a): A child
meets the guidelines if he or she accumulates at least 60 minutes of MVPA on each
of the four days sampled (all days method); (b) A child meets the guidelines if he or
she accumulates at least 60 minutes of MVPA on most (i.e. three or four) of the four
days sampled (most days method); (c) A child meets the guidelines if he or she
accumulates at least 60 minutes of MVPA per day when averaged across the four
days (four day averaged method); and (d) The level of observance of the guidelines
40

in the population is the probability that a randomly chosen child on a randomly
chosen day will accumulate at least 60 minutes of MVPA on that day (Child x Day
method). From these criteria, it was reported that, by most methods, the majority of
children aged 9-16 years met the guidelines for MVPA. On any given day, there was
a 69% chance that any given child would get at least 60 minutes of MVPA. Girls met
the guidelines less often than boys, and there was a drop-off with age, which was
particularly marked in older girls.
In 2011, the Child Health Survey 2011: Queensland report (Queensland Department
of Health, 2011) was commissioned by Queensland Health and conducted between
June and August 2011 using CATI methodology by a specialist CATI provider. The
target population for the survey was households in Queensland with at least one
child aged between 5 and 17 years of age. There were 2,484 respondents to the
survey throughout Queensland. Interviews were conducted with parents or guardians
who provided information regarding their child’s health and lifestyle. Of children aged
5-17 years, 44% met the recommended physical activity guidelines for health benefit
of 1 hour or more of physical activity per day in the previous 7 days (as reported by
parent/guardian). Of this cohort, 56.4% of children aged 5-11 years achieved the 1
hour or more per day benchmark for physical activity. Queensland boys were 28%
more likely than girls to have been sufficiently active in the previous 7 days. It was
also noted that the prevalence of sufficient physical activity in the past 7 days
decreased with age, particularly for girls.
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Australian studies objectively measuring levels of physical activity
Accelerometers
Activity levels of 112 Grade 5 and 6 children (42 boys, 72 girls) from four Melbourne,
Victoria state primary schools were quantified using accelerometers over a series of
8 days during November, 2000 and February-March 2001 in conjunction with a daily
self-report questionnaire (Salmon, Telford, & Crawford, 2002). The mean time spent
in moderate physical activity was 118 minutes per day, which equates to
approximately 11,800 steps (Tudor-Locke et al., 2004). There were no significant
differences found between boys and girls for moderate physical activity. Vigorous
activity averaged 16 minutes per day (or about 2,000 steps) with boys spending
significantly more time in this type of activity (20 minutes/day) compared to girls (13
minutes/day). There were no significant differences in self-reported (child) or proxy
(parent) reported moderate or vigorous intensity physical activity for either boys or
girls.
A representative sample of 10-year-old primary school children (77 boys, 70 girls),
drawn from three Victorian metropolitan primary schools were participants in a study
in which the primary foci were to investigate children’s perceptions of their own
environments and to examine associations between these perceptions and
objectively measured physical activity (Hume, Salmon, & Ball, 2005). Children
involved in the study were asked to wear an accelerometer for 8 continuous days
during the months of March/April 2002, which coincides with autumn in Australia. A
minimum of 3 days of data was the initial requirement for a participant to be included
in the data analysis. In addition, only children who displayed 10,000 counts per day
or more were included, as the researchers believed that lower counts/day suggested
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the accelerometer may have only been worn for part of that day. Analysis of
accelerometer data recorded by the children was expressed as total minutes per
day, with further analysis classifying time recorded as physical activity of a
sedentary, low, moderate and vigorous nature. Boys accumulated a mean of 342
minutes per day of sedentary activity, 336 minutes per day low-level activity, 134
minutes per day moderate-level activity and 23 minutes per day vigorous activity.
Girls recorded 341 minutes per day sedentary, 355 minutes per day low, 113
minutes per day moderate and 13 minutes per day vigorous activity. These data
showed that boys’ (157 mins/day) and girls’ (126 mins/day) moderate to vigorous
physical activity for the data collection period was more than double the daily
physical activity recommendations for children. Boys were more physically active
overall than girls and were significantly more moderate to vigorously active each day
than girls.
Children from eight primary schools located in the Newcastle, New South Wales
region were invited to participate in a study focusing on fundamental movement skill
competency, objectively measured physical activity, height, weight and
demographics (Cohen et al., 2014). The purpose of the study was to examine the
associations between fundamental movement skill competency and objectively
measured moderate to vigorous physical activity. From the eight schools, 460
children (54% girls, 46% boys) participated in the study (mean age 8.5 years).
Accelerometers were worn by participants during waking hours for 7 consecutive
days, except while bathing and swimming. Girls reported an average of 49.1 minutes
per day in MVPA and boys 61.9 minutes per day in MVPA.
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Pedometers
The Healthy Kids Queensland Survey (Abbott et al., 2007) asked children to wear a
pedometer for 7 consecutive days, including both weekdays and weekend days. The
participating children’s pedometer counts were recorded for both weekdays and
weekends as a means of predicting which might be a more physically active period
of the week. Mean daily step counts for boys during the week were 13,184 for Year 1
boys and 14,555 for Year 5 boys, with weekend counts being 13,798 for Year 1 boys
and 12,873 for Year 5 boys. Girls’ weekday mean daily step counts for Year 1 were
recorded at 11, 495 and Year 5 at 12,518. Weekend step count means for Grade 1
and 5 girls were 11,909 and 11,702 steps respectively. Boys were more active than
girls across both year levels and during both weekday and weekend periods. Year 1
children took more steps on weekends than on weekdays, but this was reversed in
Year 5 when children were more active on weekdays than on weekends (Abbott et
al., 2007). Based on literature (Tudor-Locke et al., 2004), suggesting that, for
children 6-12 years of age, a minimum of 12,000 steps per day for girls and a
minimum of 15,000 steps per day for boys are needed to maintain a healthy weight
range, 27% of the boys in Year 1 and 42% of the girls in Year 1 achieved adequate
steps. For Year 5 children, these minimums were achieved by 40% of boys, and
53% of girls.
Pedometer-determined step counts for the Australian National Children’s Nutrition
and Physical Activity Survey (Australian Department of Health, 2007) were
categorized by age groups and reported as total mean steps for the respective age
groups. The reported mean steps for each of the age groups were determined
through the process of each child wearing a pedometer for up to 7 consecutive days.
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Children who recorded at least 6 days of measurements and had the pedometer off
for no more than 4 hours during waking hours on any day (for example, for bathing
or contact sports) were included in the analysis. The mean number of steps for boys
in the age group 5-8 years was 13,815 and for the 9-13-years’ age group was
12,961. Of this cohort of boys, 32% were reported as being over the 15,000 step
threshold. For the 9-13-years’ age group, 24% reached or exceeded the 15,000
benchmark. Girls 5-8 years recorded a mean step value of 12,086 per day, with the
older age group (9-13 years) averaging 10,875 steps per day. Of the early age
group, 50% recorded over the 12,000 steps per day. In the older age group 33%
either met or were over the 12,000 steps.
Another large Australian study using pedometers to measure physical activity
(Hands & Parker, 2008) involved a sample of 787 boys and 752 girls aged between
7 and 16 years of age. From this sample, a total of 524 boys and 506 girls were
identified as primary-aged school children. The results were reported for children
who wore the pedometer for a minimum of 4 consecutive days. Mean daily step
counts for boys aged 7-8 (n=158) were 11,544, aged 9-10 (n=191) 12,502, and aged
11-12 (n=175) 13,529. Mean daily step counts for girls aged 7-8 (n=150) were
10,031, aged 9-10 (n=197) 10,942, and aged 11-12 (n=159) 11,282. Boys were
more active than girls in all three age groups and increasing daily mean step counts
were associated with age across both genders.
A tri-nations study, which used pedometers to measure physical activity in primary
school children from Australia, the U.S. and Sweden, found that the mean daily step
count for Australian boys (n=304) was 14,415 and for Australian girls (n=303) was
11,805 (Vincent et al., 2003). This amounts to about 144 minutes of daily activity for
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boys and 118 minutes for girls (Cuddihy, van der Brugen, & Pangrazi, 2003). A
comparison of accumulated steps per day to active minutes per day confirms the
children in this study are achieving almost double the volume recommended by
Australian guidelines but, as with previous pedometer studies, what proportion of this
accumulated activity was of a moderate to vigorous nature cannot be determined
due to the fact that the pedometers were unable to record levels of intensity. Boys
took more steps than girls at all ages and in all countries. No decline in physical
activity levels between Grades 1 and 7 was shown. In fact, a trend of rising levels
was noticeable.
In the 2011-12 National Nutrition and Physical Activity Survey (NNPAS),
respondents aged between 5 years and 17 years of age were asked to participate in
a pedometer data-collection component. The participants in this study recorded an
average of 9,140 steps per day. Males recorded more steps than females, with 25%
of males achieving 12,000 steps per day compared with only 8% of females. The
difference between males and females was more marked in younger age groups.
Approximately 33% of males in the age bracket 5-8 years achieved the desired
target of 12,000 steps per day. This increased to approximately 45% in the 9-11years’ age group, and declined to approximately 13% in the 12-14-years’ age group,
then to below 10% achieving the desired 12,000 steps in the 15-17-years’ age
bracket. Only approximately 10% of girls in the 5-8-years’ age bracket achieved the
target of 12,000 steps, declining to approximately 7% for the 9-11-years’ bracket
then surprisingly jumping to approximately 11% for the 12-14-years’s bracket then
sharply declining to 5% for the 15-17-years’ age bracket. The target range of 12,000
steps per day for this study was based on the Canadian Health Measures Survey
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which used a joint target for girls and boys and was intended to reflect a physical
activity target of 60 minutes per day (Colley, Jansse, & Tremblay, 2012).
A sample of 491 primary school students, Grades 4-7 (259 girls, 232 boys), drawn
from two state primary schools in the South East of Queensland wore a pedometer
over a period of 4 consecutive days (Cuddihy, Davidson, & Michaud-Tomson, 2003).
The daily monitoring procedure consisted of the research assistants collecting each
pedometer at the start of the school day, breaking the cable tie seal, immediately
recording the raw pedometer count, resetting the instrument to zero, then resealing
the pedometer with a new cable tie. The pedometers were subsequently reissued to
each subject. Boys recorded a mean daily step count of 14,163 steps and girls
11,832 steps. While many boys and girls achieved a daily step count above the
15,000 or 12,000 steps benchmarks (Tudor-Locke et al., 2002), a large proportion of
both genders would find it a challenge. For example, the average boy would need to
include an extra 9 minutes of moderate to vigorous physical activity per day and the
average girl, approximately 3 minutes.

Correlates of Physical Activity
An important link in the process of encouraging children to meet current physical
activity guidelines is identifying characteristics that are common to active children.
Factors associated with physical activity contribute to the platforms from which
physical activity interventions are developed, implemented and evaluated
(Baranowski, Lin, Wetter, Resnicow, & Hearn, 1997; Sallis & Owen, 1999). Crosssectional research has established a number of factors that are associated with
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physical activity (Bauman, Sallis, Dzewaltowski, & Owen, 2002). Understanding
these factors in the context of “reproducible associations” or “predictive relationships”
is considered to be a more meaningful and accurate method than using the term
“determinants”, which reflects a more concrete understanding as a cause-effect
relationship (Bauman et al., 2002; Dishman & Sallis, 1994). Correlates or predictive
relationships are drawn from a multitude of domains including the psychological,
physiological, sociocultural and ecological. Correlates emerging from these domains,
both individually and collectively, are under varying degrees of control by the
participants involved in the particular behaviour (Bauman et al., 2002).
Although many correlates of physical activity patterns have been identified in the
adult population, resulting from accumulation of early research, less is known about
physical activity correlates in the youth population. Among children, research has
uncovered few consistent correlates of physical activity behaviour (Sallis, Prochaska,
& Taylor, 2000). The process of validating existing correlates is problematic, since
much of the data gathered from studies originates from self-reported physical
activity. Although more reliable in adult populations, self-report by children has been
shown to lack consistency due to recall bias with respect to physical activity
frequency and duration (Biddle, Gorely, Pearson, & Bull, 2011).
From the identified factors in early studies associated with children’s physical
activity, strong predictors for children’s physical activity levels included gender, selfefficacy, perceived competence, enjoyment, parental influence and access to
programs and equipment (Sallis, Prochaska, Taylor, Hill, & Geraci, 1999; Welk,
1999). Efforts to further understand the correlates of physical activity across the
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child-adult spectrum have centred on interventions conducted in a variety of settings
(Bauman et al., 2002).
A review of correlates associated with children’s physical activity (Sallis et al., 2000)
sought to clarify conflicting results from previous studies and inform future physical
activity intervention research. A total of 54 studies of children (ages 3-12) between
1970 and 1998, with sample sizes ranging from 20 to 1681 (M= 321, SD 367), were
reviewed. Inclusion criteria for the studies in the review were as follows: (a) subjects
were in the 3-12 age bracket, (b) the dependent variable was a measure of overall
physical activity, and (c) variables were tested for their association with physical
activity. The criterion for inclusion as a measurable variable in the analysis was
based on the variable being used in at least three or more studies. The review
included school and community samples, of which 76% were published in the 1990s.
A total of 80% of these studies were conducted in the United States. Between one
and 31 variables were tested in each study, with a mean of six variables. Physical
activity measurement consisted of 24% unvalidated self-reports, 28% empirically
supported self-reports and 48% objective measures. Results were reported for
combined genders (65%), separately by gender (28%), and females only (7%).
Across all variables in the review, gender was the most investigated correlate of
physical activity (Sallis et al., 2000). Reviewed data from 24 studies suggested that
81% of comparisons of boys and girls determined that boys were more active than
girls (Sallis et al., 2000). This relationship was further substantiated and became
more significant toward the onset of puberty (CDCP, 1999; Goran, Reynolds, &
Lindquist, 1999).
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Some researchers have suggested that reasons for this gender difference may
include greater socialization of boys towards sport and physical activity (Kohl &
Hobbs, 1998), differences in body composition during growth and maturation
(Shvartz & Reibold, 1990) and differential development of motor skills (Thomas &
French, 1985). Studies investigating intrinsic motivation and physical activity
reported stronger positive correlations for boys than girls (Biddle & Armstrong, 1992).
Stronger correlations for boys than girls were also reported for access to community
programs and self-efficacy, supporting the notion that boys may be more active due
to greater program access and confidence (Trost et al., 1996).
Biological age impacts attitudes towards and participation in physical activity (Welk,
1999). Age highlights different cognitive stages from childhood through adolescence
and into adulthood. Girls’ participation in all forms of physical activity, including sport,
rapidly declines during their early high school years (Sallis et al., 2000).
Approximately 50% of girls drop out of sport and physical activity between the ages
of 10-14 (Veri & Sahner, 1995). Garcia et al. (1995) reported several “gender by age”
interactions including that adolescent girls were less likely to have more positive
decisional balance scores (Is it worth it?) in comparison to younger girls. Adolescent
boys in another study were more likely to indicate positive decisional balance scores
than the younger boys (Garcia et al., 1995; Welk, 1999).
A Sallis et al. (2000) review initially identified 15 psychological variables as
correlating with physical activity, with 12 of these appearing in three or more studies.
Emerging from this initial count were four individual factors (Self-esteem, Physical
activity intention, Physical activity preference, Perceived benefits) labeled as “good”
predictors of children’s physical activity levels. Updated reviews that included studies
50

published up to and including 2009 (Ferreira et al., 2006; Sterdt, Liersch, & Walter,
2014) added self-efficacy, perceived competence, parental physical activity (for
boys), and parental support for physical activity. Both the original and updated
versions of the reviews sourced data from population-based studies. In addition, selfefficacy and perceived competence are described in Bandura’s social-cognitive
theory as important determinants of whether children are physically active or not
(Bandura, 2000). Social-cognitive theory, along with the above results, make these
correlates important for intervention design.
Whilst the focus of investigating the determinants of physical activity participation
has centred on physical activity behaviour, which is typically habitual in nature, there
remains less understanding of the specific correlates that affect location and timespecific contexts. Children’s daily physical activity takes place within three periods:
before school, during school and after school (Stanley, Ridley, & Dollman, 2012).
Typically, interventions have targeted these periods throughout a child’s day as
opportunities to increase physical activity participation. As these periods are
restrictive in time availability and high in potential physical activity participation,
maximizing potential for physical activity participation through choice of contextspecific physical activity is paramount.
Foundation skills encompassing such categories as movement concepts, body
management motor skills and manipulative skills provide an essential platform and
are key predictors of a child’s participation and learning in a physical activity
environment (Cohen et al., 2014). One possibility explanation that researchers have
offered is that those children with greater levels of fundamental movement skills
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have access to a wider array of physical activity opportunities and thus would be
more physically active than other children.
Environmental factors have also been associated with children’s physical activity
levels. Interventions seeking to increase children’s physical activity participation on
both a daily basis and in selected time- specific contexts, such as school activity
breaks, identified five physical environmental correlates, including access to loose
and fixed equipment, playground markings, size and access to play space, and
length of school break time as positively associated with increased physical activity
participation (Stanley et al., 2012). Seasonal variation has also been reported as an
environmental correlate that has impact on children’s physical activity levels (Kolle,
Steene-Johannessen, Anderson, & Anderssen, 2009; Rich, Griffiths, & Dezateux,
2012). Additionally, factors identified as associated with physical activity participation
include gender, age, motor skills, BMI and family affluence (Stanley et al., 2012).
Support from influences such as parents, peers, teachers and coaches result in the
likelihood of increases in physical activity (Welk, Shaben, & Shelley, 2004).
Examples include the possibility that children can be directly influenced by parents
who take their children to sporting events or by teachers who take opportunities to
involve their class in physical activity time throughout the school day (Wechsler,
Randolph, Deveraux, Davis, & Collins, 2000). Role modeling by teachers, through
their own active participation in physical activity sessions, has also been positively
associated with children’s participation rates (Wechsler et al., 2000).
Data gathered from the Youth Risk Behavior Surveillance Survey - 1999 (CDCP,
1999), the National Health and Nutrition Examination Surveys (Andersen, Gespo,
Bartlett, Cheskin, & Pratt, 1998), as well as the most comprehensive reviews of
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children’s physical activity correlates (Ferreira et al., 2006; Sallis et al., 2000), have
been largely consistent in reporting that physical activity in childhood and
adolescence decreases with age (Malina, 2001b), that girls are less active than boys
(Cuddihy & Michaud-Tomson, 2001; Sallis, 1993) and, within the US, that AfricanAmerican and Hispanic children are less active than white children (Pate et al.,
1997).
Physical Activity Intervention Models
The process and progress of intervention design have used previous and current
literature surrounding the proposed correlates of physical activity to investigate both
support for behavioural theory and the degree of association of correlates falling
outside of major theories (Bauman et al., 2002). Some children’s physical activity
interventions have been inconclusive in terms of drawing substantial evidence to fully
support reproducible associations due to limitations in consistency of variables and
measures across studies. Such barriers inhibit the ability to compare the strength of
correlates across the child’s age span (Sallis et al., 1999). One exception would be
Metcalf’s (2012) meta-analysis exploring the effectiveness of interventions on the
physical activity of children. This meta-analysis showed a small effect (approximately
4 minutes more walking or running per day) on children’s overall activity levels.
Measurement instruments were still inconsistent, however. From the 14,326
participants in this meta-analysis, the largest number of children (6,153) used
accelerometers as the instrument to measure physical activity.
Theories or models used to explain causal relationships between children’s physical
activity and previously identified correlates have included approaches based on
individuals’ behaviours, and approaches that also take into account the effects of
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both social and environment on behaviour (Welk, 1999). Intrapersonal theories posit
the belief that the product of behaviour is totally controlled by the individual (Welk,
1999). Such psychologically based models use knowledge, beliefs, attitudes,
motivations and emotions as foundations of investigating physical activity behaviour
(Sallis, 1993). Theories based on this philosophy include the Theory of Reasoned
Action (Ajzen & Fishbein, 1980), The Theory of Planned Behaviour (Ajzen, 1991),
the Transtheoretical Model (Prochaska & Velicer, 1997) and social cognitive theory
(Bandura, 1986). Central to the Theory of Reasoned Action and Theory of Planned
Behaviour are the concepts of attitudes toward activity, the individual’s perception of
the social norm, motivation to comply with those norms, and perceived behavioural
control (which takes into account that not all behaviours are under volitional control).
These in turn, depending on absence or presence, have the capacity to regulate
one’s intention and behaviour (Spence & Lee, 2003).
The Transtheoretical Model of behaviour change is an example of a psychological
model and identifies changes in behaviour as “stages of change”. As people
experience the five stages (pre-contemplation, contemplation, preparation, action,
maintenance), a unique combination of self-efficacy and decisional balance interact.
With the central issue focused on how people change, the ability of the cognitive,
affective, evaluative and behavioural strategies to change previous behaviour is
assessed (Woods, Mutrie, & Scott, 2002).
Perhaps one of the most predominant theories used to explain relationships between
physical activity behaviours and their correlates is Bandura’s (1986) social cognitive
theory. Encompassed within an interpersonal framework, and taking a broader view
than some intrapersonal models, social cognitive theory asserts that personal
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(knowledge, self-efficacy, beliefs, intentions) and behavioural (self-observation,
judgment, and reaction) factors interact (reciprocal determinism) to determine the
final action of the individual (Welk, 1999). Central to this framework is the construct
of “self-efficacy” and the belief that the individual has a degree of control over events
affecting their lives (Bandura, 1996). Social cognitive theory aims to inform, enable,
guide, and motivate people to adopt behaviour habits and reduce those that have the
potential to impair it (Bandura, 2000). Such associated characteristics set this theory
apart from models used solely to predict behaviour, without explanation of the
behaviour change process (Bandura, 2000).
Although these theoretical models of behaviour have guided the research on
predictors of physical activity and other health behaviours, several important
considerations must be remembered when interpreting data from studies employing
such frameworks. Firstly, correlational research testing theories and models that
have a singular focus explain 40% to 60% of the variance in behavioural intentions
and 20% to 40% of the variance in health behaviours (Godin & Kok, 1996).
Secondly, many traditional physical activity programs which use individual
approaches have reported minimal success in maintaining change over time
(Dishman & Buckworth, 1996; Marcus & Forsyth, 1999). Initial success in changing
behaviour is often offset by the effect of social and environmental factors that appear
to work to bring the behaviour back to its original form once an intervention is
finalized (Gauvin, Levesque, & Richard, 2001; Laitakari, Vuori, & Oja, 1996). Thirdly,
many of the psychologically based, individually focused theoretical models were
developed to apply to adult populations and were not specifically designed to explain
children’s physical activity behaviour (Welk, 1999). Current understanding
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associated with physical activity interventions suggests that biological, psychosocial,
and environmental factors are all contributors to physical activity participation in both
children and adults.

Ecological theory/model
With accumulating research support for physical activity predictors emanating from a
variety of social and environmental contexts, Bronfenbrenner (1977) considered the
multiple levels of intervening influences within, between and external to individuals
that can change human development and behaviour. The contextual framework of
this “ecological theory” classified the external influences upon an individual from the
most proximal setting (microsystem) to the most distal setting (macrosystem)
(Spence & Lee, 2003). Positioned at the centre of the microsystem is the child.
Characteristic of the child in such surroundings are the immediate relationships
between the constructs of attitude, beliefs and consequent behaviour. Such
interactions occur on a daily basis with familiar people such as family, peers and
school. Perceptions of context rather than actual situations the child experiences and
the reflective process for which the different systems affect the child’s surroundings
are key constructs of ecological theory (Bronfenbrenner, 1977).

Youth physical activity promotion model
The youth physical activity promotion model has a framework built from both
behaviour change and ecological theories to examine personal, social, and
environmental influences on behaviour (Welk, 1999). The youth physical activity
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promotion model aims to bring the realms of theory and practice closer together
(Spence & Lee, 2003). Emerging from the philosophies of the social ecological
framework (McLeroy, Bibeau, Steckler, & Glanz, 1988) and the Precede-Proceed
Model (Green & Kreuter, 1991), the youth physical activity promotion model draws
upon determinants from both the intra- and extra-individual contexts and further
classifies these factors as predisposing, reinforcing or enabling physical activity
behaviour in youth (Spence & Lee, 2003; Welk, 1999).

Schools as Settings for Physical Activity
Children spend about one third of all waking hours in school, thus making it an ideal
setting for the promotion of physical activity (Gauthier, Laurence, Thirkill, & Dorman,
2012). Schools provide both an infrastructure and a context for physical activity
promotion. Furthermore, schools represent communities of children with diverse
backgrounds and socioeconomic status resulting in multiple opportunities for
physical activity promotion (Naylor &McKay, 2009). Steps accumulated throughout a
school day account for 35-46% of daily physical activity for girls and 35-53% for boys
(Brusseau & Hannon, 2013). While physically active behaviours are developed early
in a child’s life and are considered moderate to highly stable through adolescence
into adulthood (Telama et al., 2014), the importance of schools in providing a
conducive climate for the development of fundamental movement skills during
activity periods is paramount. Such opportunities are essential to create the building
blocks of future movement experiences and are seen as essential precursors to
adolescent and adult physical activity participation (Cohen et al., 2014). For children
to develop active lifestyles, schools must provide and promote multiple opportunities
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throughout the school day for all children to be physically active (Dobbins et al.,
2009).
Traditional school settings are structured to provide “recess” or “break” periods
throughout the daily teaching schedule. Given the opportunity, school day recess
periods can contribute up to 40% of total recommended daily accumulated physical
activity for children who are active in these periods (Ridgers, Stratton, & Fairclough,
2006). In some cases, changes to school physical activity policies actually restrict
children’s opportunities throughout the school day to be physically active. Traditional
windows of opportunity for children to be active in the school environment (before
school, lunch, after school) may be regulated by government policy requiring teacher
supervision and duty of care responsibility (Okely, Patterson, & Booth, 1998); thus,
school communities’ budgetary and personnal considerations may restrict, rather
than promote, opportunities for children to be physically active. The start of the
school day was once characterized by opportunities for children to be physically
active in differing forms, from informal games to organised sporting activities (Okely
et al., 1998). Now, some schools adopt a “no play before school starts” policy, which
leaves children who are early arrivals to school to sit in waiting areas for the formal
start of the school day. Further barriers to children being active in the recess periods
offered during the school day include lack of appropriate and sufficient equipment,
major recess periods coinciding with the hottest part of the day and opportunities for
children to choose involvement in sedentary activities, such as computing, at break
times (Hyndman, Telford, Finch, & Benson, 2012). Diminished opportunities to be
physically active are of particular importance because lost opportunities for children
to be active at school are not compensated for by an increase in out-of-school
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physical activity (Dale, Corbin, & Dale, 2000; Myers, Strikmiller, Webber, &
Berenson, 1996).

Physical activity interventions in schools
Children spend 6 hours a day for nearly 40 weeks of the year at school. As such, it
seems logical to utilize this setting for the promotion of physical activity (Bauman et
al., 2002). Schools have been identified as worthy settings for activity interventions
(Dobbins et al., 2009). School-based interventions that target multiple components
are more likely to achieve physical activity increases in participating children rather
than singly focused specific interventions.
A recent review of school-based physical activity interventions (Dobbins et al., 2013)
identified 587 studies from which 44 interventions were considered to meet
predetermined criteria. To be included in the review, the intervention had to be
relevant to public health practice; be of a randomized design; not conducted by
physicians or implemented, facilitated or promoted by staff in local public health
units; be implemented in a school setting and aimed at increasing physical activity;
include all school-attending children; and be implemented for a minimum of 12
weeks. Results indicated children and adolescents exposed to interventions spent
more time engaged in moderate to vigorous physical activity (results across studies
reported from 5 to 45 minutes or more per day), spent less time watching television
(results ranged from 5 to 60 minutes less per day), and had improved VO2 max
(results across studies ranged from 1.6 to 3.7ml/kg per minute). The authors of the
review do, however, state that the studies are, at a minimum, at risk of bias, and
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acknowledged that the magnitude of the effect is generally small, so the results
should be interpreted cautiously. Nevertheless, it remains that such interventions are
showing credible positive trends in attempts to increase physical activity behaviours.
The Children’s Health, Activity and Nutrition: Get Educated Project (Fairclough et al.,
2013) was a cluster randomized intervention involving 318 United Kingdom 10-11
year olds from 12 schools in North West England. The aim of the project was to
promote healthy weight using an educational focus on physical activity and healthy
eating. Students from six intervention and six comparison schools took part in the
20-week intervention. The intervention school utilized a teacher-led curriculum,
learning resources, and homework classes. The class teachers from the intervention
schools received training in the curriculum resource over two twilight training
sessions and were familiarized with the intervention. The primary outcome measures
were waist circumference, BMI, and BMI z-scores. Although the outcome measure of
MVPA was a secondary outcome, it was assessed at baseline, at post-intervention
(20 weeks), and at follow-up (30 weeks). At follow-up, there was a significant effect
for light intensity physical activity [B=25.97 (95%CI=8.04, 43.89) min, p=0.01].
The Child and Adolescent Trial for Cardiovascular Health was an intervention which
included U.S third graders in an effort to reduce or prevent the development of risk
factors for cardiovascular disease. A four-part program was used consisting of health
education curricula, a physical education program, school food service intervention,
and a school-wide non-smoking policy. The findings of this study indicated significant
improvements in psychosocial determinants such as dietary knowledge, intentions,
usual dietary and physical activity behaviours, perceived social reinforcement for
healthy food choices and perceived self-efficacy for physical activity (Edmundson et
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al., 1996). In addition, the intervention was able to achieve a significantly greater
volume of MVPA in physical education lessons when compared with pre-intervention
levels (McKenzie et al., 1996).
In Australia, a physical activity and nutrition intervention for 10–12-year-olds was
able to change knowledge, fat intake and physical fitness (Vandongen et al., 1995).
Recognising the unique opportunity provided by schools for physical activity
promotion, the Australian Federal Government, through the Australian Sports
Commission, sought to address declining activity levels by way of an initiative called
“Active Australia”. The initiative was designed to motivate the Australian community
to become more involved in a variety of physical activity opportunities in the home,
workplace and wider community. It involved government and non-government
agencies at the national, state and local level (Australian Sports Commission, 1997).
Promoting Lifetime Activity for Youth (PLAY) was a U.S. activity-based program
designed to increase MVPA in youth, grades 4-6, over a 12-week period (Pangrazi,
Beighle, Vehige, & Vack, 2003). The program aimed to teach children active lifestyle
habits and encourage participants to accumulate 60 minutes of MVPA on a daily
basis. Children were placed in one of four groups: play and physical education (PE),
play only, PE only, and no treatment. The outcomes of PLAY were evaluated
through a total of 606 (315 girls, 291 boys) fourth grade children and teachers
selected from a stratified sample of 35 schools in Arizona. Students in the play and
PE and play only groups participated in the PLAY program, which considered of a
12-week intervention conducted throughout the school day. Principal and teacher
collaboration were essential. The PLAY program consisted of a three-step approach
and was designed to target teacher and physical activity behaviour. The first step,
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Promoting Lifetime Activity for Youth Behaviour, was conducted over 1 week,
involving teachers as primary facilitators of discussing the importance of physical
activity as well as initiating and leading children in a daily walking session of 15
minutes. Step 2, Introduce Teacher-Directed Activities, was conducted over 3 weeks
with the continuation of the daily 15-minute activity session but formatted this time to
focus on a number of games and activities (teacher delivered) with the goal being
that these activities could be played outside of school with minimal equipment yet
were feasible for non-specialist teachers to present. Step 3, Encourage Self-Directed
Activity, was the final step, initiated over an 8-week period. It encouraged students to
be self-directed in achieving 60 minutes or more of daily physical activity (outside of
school) independent of the teacher. Participants were encouraged to spend at least
60 minutes per day (outside of school) in activity, be active at least 5 days per week
and record their daily activity. Steps were objectively measured by pedometers and,
at the beginning of each school day, students were asked by the classroom teacher
to individually recall and record their previous day’s activities. Steps accumulated
were higher than those reported in a similar study using a student population of
equal age and gender (Vincent & Pangrazi, 2000). Results indicated boys were more
active per day than girls (in terms of accumulated pedometer steps). Both boys and
girls in the PLAY (play and PE, and play only) condition accumulated more steps
than the boys and girls in the PE only and no treatment groups.
A further study, the Health in Adolescents (HEIA) intervention (Grydeland et al.,
2013) used both curriculum and teacher initiated physical activity “breaks” during
class time as strategies to increase the physical activity levels and decrease screen
time activities of sixth-grade children over a 2-year academic period. Of 177 schools
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invited from the south-east region of Norway, 37 schools agreed to participate. All
sixth graders in these 37 schools (N=2165) were invited to participate. Twelve
schools were randomly assigned by simple draw to the intervention group (n=784)
and 25 schools to the control group (n=1381). At baseline, 1,528 adolescents
completed the survey to participate, of which 1,439 were present and willing to wear
an accelerometer, and of which 1,129 (79%) obtained accelerometer data that were
regarded as valid according to pre-set criteria in the study. At post-intervention,
1,396 accelerometers were worn resulting in 892 (64%) participants with valid
accelerometer data. Multiple efforts were made and targeted to promote participants’
overall physical activity and to reduce sedentary behavior during the 20-month
intervention period. Through collaboration with school principals and teachers,
school health services and parent committees, the intervention efforts were
orchestrated to increase participants’ physical activity during school hours and in
leisure time in order to reduce screen time activities. Teachers were the central
catalyst for the intervention schools and were responsible for holding one structured
lecture on energy balance for the students, as well as initiating “HEIA breaks” – 10minute physical activity breaks during class at least once a week. Teachers were
also responsible for hanging up “HEIA-posters” in the classrooms, carrying out active
commuting campaigns, handing out fact sheets to parents once a month and
implementing a computer-tailored program for the students. Intervention schools
received an “activity box” with sports equipment to promote physical activity during
recess. Teachers received two inspirational courses in physical education based
upon age appropriate pedagogy. The study showed an effect on overall physical
activity (p=0.05) with a net effect of a 50 counts per minute (cpm) increase in the
intervention from baseline to post-intervention (95% CI - 0.4, 100). Subgroup
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analyses showed the effect was stronger among girls (Est 65cpm, CI 5, 124, p=0.03)
and among participants in the low-activity group (Est 92cpm, CI 41, 142, p< 0.001)
as compared to boys and participants in the high-activity group, respectively.
Furthermore, it was noted that trends observed in the intervention data showed a
greater effect in terms of positively affecting physical activity among the normal
weight group as opposed to the overweight group, reduced time spent in sedentary
pursuits more so for girls than boys, as well as positively influenced physical activity
pursuits more with students who had parents with 13-16 years of education than
students with parents who had either less or more years of education.
With concerns that children spent a high percentage of the school day in the
classroom being sedentary, another teacher-based whole-school intervention was
initiated at the Central Nebraska School District in the US with approximately 1,250
students from Grades K-5, and 68 classroom teachers. The intervention mandated a
physical activity policy requiring the teachers to provide all students with 20 minutes
of daily physical activity outside of recess and physical education (Holt, Bartee, &
Heelan, 2013). The purpose of the study was to determine the extent to which
classroom teachers actually implemented the mandated 20-minute physical activity
policy. The first or initial reaction from the teachers was to integrate a 20-minute
outdoor walk or run into their day. Teachers reported that the walk or run took more
than 20 minutes due to factors such as putting on coats, bathroom or water breaks
and changing shoes. Subsequently, teachers reported the outdoor walk or run
activity was also problematic due to Midwest weather changes; hence, the policy
became optional in November, 2008.
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The “Sport for Life” school-based physical activity study assessed the efficacy of an
intervention to increase physical activity, decrease sedentary behaviour, reduce
screen time, encourage healthy attitudes and behaviour toward nutrition and reduce
BMI in 8-9-year-old primary school children from lower socioeconomic backgrounds
in Northern Ireland (Breslin, Brennan, Rafferty, Gallagher, & Hanna, 2012). A nonrandomized, controlled trial of 416 children (201 boys, 215 girls) from 24 schools
took part. Schools were randomly assigned to one of two groups, an intervention or
control group with 12 schools in each group. The intervention group received a 12week school-based program based on elements of Bandura’s (1986) social cognitive
theory, for the purpose of increasing knowledge and understanding the benefits of
regular participation in physical activity and sport and the importance of eating a
healthy, balanced diet. Sports outreach officers delivered the program in partnership
with the class teacher. Each week, for 1 hour, children were taught lessons on the
effects of physical activity on health and nutrition and participated in fun games for
indoors and outdoors. The program ended with a physical activity festival at which an
Olympic gold-medal-winning guest was in attendance. This event was intended to
enhance children’s long-term goals and motivation to be physically active. Each
intervention school received a teacher’s resource pack with 12, week-by-week
teaching resources or cards outlining the content of each session, the learning
outcomes, resources needed, progressions between sessions and classroom and
homework-based resources. An educational DVD explained the activities for each
session, a t-shirt and a sports equipment bag of resources were also provided. In
addition, a website included copies of all written activities for the classroom and
homework sessions.
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At baseline and following the 12-week intervention period, both groups completed
questionnaires assessing their physical activity levels, sedentary behaviour,
nutritional attitudes and intake. A subsample of 84 children (34 in the control group
and 50 in the intervention group) wore accelerometers at baseline and follow-up as
an objective measure of physical activity.
Results indicated there was no significant multivariate effect of activity levels from
baseline to follow-up for the control group; however, there was a significant
multivariate effect for activity levels from baseline to follow-up for the intervention
group [F(4,46)=12.48; p<0.001]. Further analysis of the intervention group revealed
there were significant main effects from baseline to follow-up for levels of sedentary
[F(1, 49)=5.58, p=0.022], light [F(1, 49)=23.65; p<0.001], moderate [F(1, 49)=35.57;
p<0.001] and vigorous activities [F(1,49=24.33; p< 0.001].
Research shows that to increase the potential for school-based physical activity
interventions to be successful, (a) teachers and school administration need to be
aware that the physical activity intervention is a school-wide effort (Faber, HodgesKulinna, & Darst, 2007); (b) physical education specialists should model healthy and
active behaviours (Dobbins et al., 2009; Faber et al., 2007); (c) teachers should
have ideas for utilizing physical activity both inside the classroom and across other
curricular areas; and (d) teachers should be informed about goals and benefits of
Health and Physical Education as well as the benefits of activity breaks for both
children and teachers (Faber et al., 2007). Although some school-based physical
activity interventions have focused primarily on individual student behaviour change,
it is also important to develop positive attitudes toward physical activity and to ensure
that the development levels of the participants are considered (Dobbins et al., 2009).
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Furthermore, for physical activity interventions to achieve desired goals, greater
understanding is needed of differing context and time environments and the effects
these may have on children’s physical activity participation (Stanley et al., 2012).

Physical Activity Outside of School Hours
The after-school period is often referred to as a “critical window” for children’s
participation in physical activity due to the unrestricted opportunities to be active
(Beets, Beighle, Erwin, & Huberty, 2009). It is estimated that children choosing to be
physically active during this period have the opportunity to accumulate up to 25% of
their total daily physical activity (Arundell et al., 2013). The after-school time period
also represents an opportunity to further refine the necessary motor skills that are
the foundations for adolescents to become active adults (Cohen et al., 2014). The
World Health Organisation notes, however, that through a changing society,
traditional physical activity opportunities have been diminished as a result of
technology (computers), cars, and the safety issues associated with children being
active without parent company (2014).

Organised sport and recreational activities
Australian children’s participation in active recreational activities increased from
2009-2012, with the proportion of children skateboarding, rollerblading or riding a
scooter rising from 49% to 54%, and the proportion of children bike riding increasing
from 50% to 64%. When children choose to be physically active outside of school
hours, pursuits such as both organized and spontaneous sport, free play, and either
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walking or cycling to and from school were the choices most frequently made. In the
12 months from April, 2011 to April, 2012, approximately two thirds (66%) of
Australian children aged between 9 and 11 years participated in organized sport,
higher than the participation rates of those aged 5 to 8 years and 12 to 14 years
(56% and 60%, respectively). More males (949,000) participated than females
(727,000). Participation was higher for children born in Australia (61%) compared
with those born overseas (52%) and higher for children in two-parent families (64%)
compared with those living in one-parent families (48%).
In that same time period, however, children spent more time watching TV, DVDs, or
videos than in any of the other selected recreational activities. On average, children
surveyed reported spending 15 hours watching TV, DVDs or videos outside of
school hours in the last school fortnight, followed by 10 hours on other screen-based
activities (Australian Bureau of Statistics [ABS], 2012).

Active transport to and from school
Active commuting to and from school is an important contributor to children’s daily
physical activity (Larouche, Saunders, Faulkner, Colley, & Tremblay, 2014). Active
commuting is defined as non-motorized transport and is usually generated in the
form of walking or cycling. Studies of children’s daily physical activity patterns found
positive associations between children who are active commuters to and from school
and higher levels of physical activity, a greater likelihood of playing sport and
meeting daily physical activity recommendations (Cuddihy, Davidson & Michaud
Tomson, 2003; Davison, Werder, & Lawson, 2008; Larouche et al., 2014; Lee,
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Orenstein, & Richardson, 2008). Data from studies using objective measurements of
children’s physical activity suggest that children who use active modes of travel to
and from school are likely to accumulate 20 minutes or more of moderate to vigorous
physical activity in addition to their total daily accumulated physical activity (Davison
et al., 2008).
The strongest predictor of children walking to school is the distance of a child’s home
to school. Children living within a half to one kilometer from school are 14 times more
likely to walk to school compared to children living two or more kilometers away
(McDonald, Brown, Marchetti, & Pedroso, 2011). Children who have parents that do
not have access to a motor vehicle, or are not on a recognized school bus route, are
also more likely to walk to and from school (Rodriguez & Vogt, 2009).
Over 66% of children surveyed in Western Australia and 69.5% in Victoria were either
driven to school or caught a bus, while in Perth and Melbourne, 20.5% and 19.8%
respectively walk (ABS, 2013). A Perth study revealed that up to 77% of children were
driven to school (John, 1999) with a 113% increase in car trips to primary schools in
the Perth metropolitan area between 1986 and 1998 (Department for Transport,
Western Australian Government, 1999). Currently in Western Australia, two out of
three primary school students in the metropolitan area are driven to school, even
though most children live within 2 kilometers of their school (equating to approximately
a 20-minute walk) (Department for Transport, Western Australian Government, 2014).
Data collected from Sydney (n=10,698) over a period from 1971-2003 suggested an
increasing trend of motorized transport to and from school and a decrease of walking
to and from school. Of the 5-9-year-old children surveyed over the timeframe, 22%,
37%, 54% and 66% in 1971, 1981, 1991 and 1999-2003, respectively, were driven to
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school by car. The results for children aged 10-14 were similar, with walking
decreasing from 44% to 21% and car use increasing from 12% to 48% over the
study period (Van Der Ploeg, Merom, & Bauman, 2008). More recent data from New
South Wales indicated 77.3% of children travelled to school either by bus, car or
train with only 18.3% walking to school (ABS, 2013).
In a usual week, 80.1% of Queensland children travelled to or from school by car,
bus or train. Approximately 15.2% walked to school, whilst 2.9% used a bicycle on at
least one occasion in a usual week (ABS, 2013). Boys were twice as likely to cycle to
school as girls at least once per week. Compared to 12-15 year olds, children aged
5-7 were 2.3 times more likely to travel by car to and from school daily. Children
living in advantaged areas were 27% more likely to be driven to and from school
each day, while children living in remote and very remote areas were 71% more
likely to walk to and from school at least once a week compared with children living
in inner and outer regional areas (ABS, 2013).
A study of 248 Grade 5 children at four schools in Brisbane, Queensland, reiterated
that the motor vehicle was the most common form of transport to school (67%),
followed by walking (20%) and cycling (4.4%), with more girls than boys driven to
school. As in the US, UK and Canada, a car trip time of five minutes or less was the
most common. Of the parents in the Brisbane survey, 54% had walked to school
when they were children and only 1.6% had traveled by car (Ridgewell, 2000).
To further highlight the loss of potential physical activity time due to children traveling
to and from school by car, a Brisbane-based study (Cuddihy et al., 2003) focused on
primary school children (491 Grade 4-7 children) who used walking as the principal
mode of transport to and from school. This cohort of children averaged significantly
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more steps per day than those who travelled by bus or car, and were also more likely
to play sport. The impact of walking to school on total steps per day versus all other
forms of transport amounted to approximately 3,500 steps, or 30-45 minutes of
additional physical activity. Evidence from this study suggested that walking to and
from school can add a substantial amount to accumulated daily physical activity levels.
In the US, the prevalence of active transportation to school among children aged 5 to
18 years declined from 47.7% in 1969 to 12.7% in 2009 (McDonald et al., 2011).
Subsequent U.S. research showed that 42% of children being driven to school lived
one mile (1.6km) or less from school (McCann & Delille, 2000). Canadian research
indicated only 24% of 5-17-year-olds use active modes of transport to and from
school (Pinkerton, Rosu, Janssen, & Pickett, 2013). In the United Kingdom, the
proportion of children walking to school dropped from 81% to 63%, while the
percentage being taken in cars rose nearly four-fold from 9% of primary school
children to 34% and the percentage of children using public transport or a school bus
dropped from 9%cent to 3% (Shaw et al., 2013). Similar decreases were noted with
German primary school children where, in 1990, nearly nine out of 10 primary school
children walked home from school, but this proportion had declined to two thirds in
2010. This was accounted for by the fact that the proportion of primary school
children taken home from school by car tripled from 8% of children in 1990 to 23% in
2010 (Shaw et al., 2013). In the Greater Toronto Area (GTA) of Canada, it is
reported that 58% of parents walked to school when they were children, compared
with only 28% of their children today (Stone, Faulkner, Mitra, & Buliung, 2012).
Conversely, 13% of parents reported being driven to school as children, compared
with 41% of their children (Stone, Mammen, & Faulkner, 2012).
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Self-Esteem
The concept of self-esteem may be defined as the degree to which a person is
satisfied with what he or she is (Harter, 1978). It is conceived of as both
multidimensional and hierarchical (Fox, 1988; Fox & Corbin, 1989), thus, an
individual may have different perceptions of the self in different domains of
evaluation. The characteristics of self-esteem are multidimensional, in that different
perceptions or judgments of the self depend on the particular domain of evaluation.
Self-esteem is described as hierarchical by nature, as each domain of self-esteem
can be compartmentalised into increasingly more specific components (Fox &
Corbin, 1989). Research has shown that children, beginning at age 8, are able to
differentiate domains in their perception of self (Harter, 1985a; Marsh & Shavelson,
1985). Self-esteem is used both as an index of mental well-being and as a mediator
of behaviour.

Physical self-esteem
Physical self-esteem has been identified as a sub-domain of global self-esteem
(Shavelson, Hubner, & Stanton, 1976; Sonstroem & Morgan, 1989). Subcomponents of the physical self-esteem domain that research has identified include
perceived competence in motor skills or sport, perceived body image and perceived
physical fitness (Fitts, 1965; Ryckman, Robbins, Thornton, & Cantrell, 1982;
Sonstroem, 1976).
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In the physical domain, Harter (1985b) suggested that the subscales of physical
appearance and athletic competence contributed greatly to the physical self. Marsh
and Shavelson (1985) also proposed the importance of physical ability as an
indicator of one’s physical self-worth. Other models of physical self- structure include
domains of body image, sport ability, strength and physical condition as indicators of
physical self-worth (Fox, 1988; Fox & Corbin, 1989; Marsh, Richards, Johnson,
Roche, & Tremayne, 1994). Physical self-worth is then subsequently defined as one
determinant of global self-esteem.
Physical self-perceptions are regarded as an important component of global selfesteem. From a developmental perspective, an infant child’s mark of self-control and
self-confidence comes with the ability to interact with a dynamic physical
environment (Bandura, 1981; White, 1959). As children mature and move more
freely in their world, early experiences and perceptions of one’s own physical
characteristics and appearance become important points of reference from which a
child may judge themselves (Woolfolk, 1995).

Physical activity and physical self-esteem
One of the seminal studies of the relationship between physical activity and selfesteem was a meta-analysis of 65 studies (Gruber, 1986). The study revealed an
overall effect size of 0.41 standard deviation higher for children in physically active
groups. The children in experimental groups experienced planned or directed play
and physical activity scores of 66% higher in self-concept measured categories than
those children in control groups. Children’s self-esteem increased through all types
of activity programs, both structured and unstructured.
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Level of self-esteem is reported as the variable with the most likely potential to reflect
psychological benefits gained from exercise (Folkins & Sime, 1981; Hughes, 1984).
Studies have also revealed a relationship between perceived athletic competence
and involvement in youth sports (Feltz & Petlichkoff, 1983; Roberts, Kleiber, & Duda,
1981; Weiss, Bredemeier, & Shewchuk, 1984) and between children’s movement
confidence and voluntary playground activity (Crawford & Griffin, 1986).
As children develop through childhood and adolescence, physical perceptions of
oneself play a motivational role in achievement settings (Crocker & Ellsworth, 1990).
Competence motivation theory (Harter, 1978) postulates that children who have
perceptions of competence in a sub-domain are more likely to have intrinsic and
extrinsic motivation to further engage in that domain. This theory is further supported
by Biddle and Brooke (1992) who suggested that overall motivation is not only a
function of intrinsic and extrinsic motivation but also of self-perception and perceived
competence. These perceptions are part of what motivates a child’s choice in
physical activity (Biddle & Brooke, 1992). By adulthood, self-perceptions in the
physical domain play a vital role in determining one’s global self-esteem and
behaviour patterns (Fox, 1990). Other research reveals that physical self-esteem
established in primary school is a key part of whether children go on to become
active in adolescence (Pate et al., 1985).
A tri-nations study that included Australia, Sweden and the US investigated physical
self-esteem, BMI and physical activity levels of children from Grades 4 to 7. Girls’
physical self-esteem was found to be significantly lower than boys’ on all scales of the
instrument used to measure physical self-esteem. This same study revealed a
difference between middle primary (Grades 4 and 5) and upper primary (Grades 6 and
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7), with middle primary students having significantly higher physical self-esteem
(Vincent, Pangrazi, Raustorp, Michaud-Tomson, & Cuddihy, 2003; Michaud-Tomson,
L., Cuddihy, T.F., Pangrazi, R.P., & Raustorp, A. 2004).
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Measurement of physical self-esteem
Instruments used to measure physical self-esteem have been based on a broad selfconcept framework proposed, in principal, by Shavelson et al (1976). Early attempts
to measure physical self-esteem produced instruments such as the Tennessee SelfConcept Scale (Fitts, 1965), the Physical Estimation Scale (Sonstroem, 1976) and
the Physical Self-Efficacy Scale (Ryckman et al., 1982). These instruments used a
broad pool of items such as perceived competence in motor skills or sport, body
image and perceived physical fitness as sub-domains of physical self-concept. They
were widely used as predictors of physical self-concept and claimed to reveal, in
broad terms, the relationship between physical and global self-esteem.
In an attempt to define core components of physical self-esteem, Fox, Corbin and
Couldry (1985) developed the Shortened Physical Estimation Scale, which consisted
of such referents as strength and coordination. Although these instruments and
subscales were considered adequate for the time period they were used, Fox and
Corbin suggested that their content validity was questionable as they “assume that
the initial item pools were fully representative of perceptions in the domain” (1989, p.
411). The Tennessee Physical Self-Concept Scale (Fitts, 1965) was considered to
be an example of this way of thinking, with items referring to physical appearance,
skill and health offering possible extreme ranges of scores, the danger being that
these would be subsumed to equate to each other and produce an overall incorrect
physical self-score (Fox, 1990). Consequently, it was noted that their use in
identifying subtle changes in one’s physical self-esteem through differing aspects of
perceived physical competence was limited.
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Later instruments for measuring physical self-esteem included the Physical SelfPerception Profile (PSPP) (Fox & Corbin, 1989), the Physical Self-Description
Questionnaire (Marsh et al., 1994) and the Physical Self Concept (PSC) scale
(Marsh, 1997). Each of those three instruments is characteristically multidimensional
and hierarchical, although unique in structure, with differences in the number of
scales, depth and breadth (Welk & Eklund, 2005). Based on validation work
conducted by Marsh (1994), each of the three showed high correlations in construct
validity between scales, indicating good convergent validity (Welk & Eklund, 2005).
Research in the area of physical self-esteem saw the PSPP (Fox & Corbin, 1989)
emerge as the most extensively used of the three (Welk & Eklund, 2005).
Fox (1988) suggested that instruments structured on the basis of separate
subscales, or part scales that assess each salient component within the physical
domain, are necessary to identify the significant components of the physical selfesteem structure that are subject to change. Thus, construction of the PSPP began
by identifying the sub-domains that explained most of the variance in a global
perception of physical self-esteem.
The PSPP was founded on the understanding that physical self-worth is one domain
which affects the global self-esteem of an individual. It focused on college
(university) students, using qualitative, open-ended techniques to identify sport
competence, attractive body, physical strength, and physical condition adequacy as
sub-domains. Confirmation of factorial validity and psychometric properties of the
PSPP were originally supported through a cohort of college students (Fox & Corbin,
1989). Further research using the model with young adults (Sonstroem, Harlow &
Josephs, 1994; Sonstroem, Speliotis, & Fava, 1992) and older adolescents (Welk,
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Corbin, & Lewis, 1995) confirmed earlier findings (Welk & Eklund, 2005). Support for
cross-cultural validity from countries including Canada (Crocker, Eklund, & Kowalski,
2000), the UK (Biddle et al., 1993; Page, Ashford, Fox, & Biddle, 1993) and Russia
(Hagger, Ashford, & Stambulova, 1998) further strengthened evidence of this
instrument’s ability to report on self-esteem profiles.
Although it was established that the PSPP provided reliable and valid data,
researchers were quick to note that the instrument was limited to use with age
groups similar to college students (Fox, 1990; Fox & Corbin, 1989). This prompted
Whitehead (1995) to adapt the PSPP for use with elementary (primary) school
students. Research using the reworded instrument with Grades 4, 5 and 6 students
resulted in further support for the four-factor structure used by the PSPP (Whitehead,
1995). The restructured wording was later examined using confirmatory factor
analysis in a study with a large cohort of Grade 8 and 9 students (Eklund,
Whitehead, & Welk, 1997). The combining of both the younger and older age groups
led to the revised questionnaire being named the “Child and Youth Physical SelfPerception Profile” (CY-PSPP), as a means of distinguishing it from the original
PSPP (Fox & Corbin, 1989). The usefulness of the CY-PSPP was further tested on
children as young as 9 years by Welk, Corbin, Dowell, and Harris (1997). Factorial
validity and internal reliability were supported with results similar to previous studies
conducted on seventh and eighth graders.
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Chapter 3: Methodology
A variety of methods have been used for physical activity intervention research
design. A range of instruments have been used (e.g., questionnaire, self-report,
proxy report, accelerometers, pedometers) and a variety of variables have been
measured (e.g., knowledge, physical activity in and out of school time, BMI, selfesteem, or a combination of these). The length of interventions has varied from
weeks to months as has the daily time devoted to the intervention. In addition, the
facilitators of the intervention have variously included classroom teachers, PE
teachers, Regional Sport Officers and parents. This study is unique both in its case
study design and the length of the intervention.

Research Design
The design framework utilized to conduct and interpret results from this research
project was based upon case study methodology. Case study is an empirical
research methodology which, according to Yin (2003), is used when one
“investigates a contemporary phenomenon within its real-life context, especially
when the boundaries between phenomenon and context are not clearly evident” (p.
13). The case study method was designed to observe and interpret educational
contexts that are problematic with the question asking Why?, not just What?, as well
as determining the factors involved, and potential relationships among those factors
(Gay, 1987, p. 207). It has been suggested that, in educational practice, “what
works?” questions are answered from practical inquiry into the observed and latent
behaviours and choices of students and teachers (Dirkx, 2006).
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The case study design is characterized by techniques that demand the collection of
data over an extended period of time in a naturalistic setting (Gay, 1987, p. 209).
Thus, this study can also be classed as a longitudinal cohort study, as variables are
measured at different points in time from the same respondents (Cohen, Manion, &
Morrison, 2000). The intervention within this case study design relied on a base
which observed the participants via data collected from both the physical and
psychological domains, thus enabling the investigator to be in a more informed
position to ask the question “Why?” in relation to what is being observed. Yin (2003)
described the distinct advantage of case study as the preferred methodology in
relation to “how or why” questions about contemporary events over which one has
little or no control.
Exploratory, explanatory and descriptive research all contribute to the evidence base
which guides informed practice, and all are forms that case study methodology
supports (Flyvbjerg, 2006). Amongst the advantages of case study methods for
testing hypotheses are the possibilities for identifying important contextual variables,
bringing to light new variables, or discovering factors or conditions which mediate
actions and events (George & Bennett, 2005). The case study design of this
research facilitated a process of implementing an intervention over three 3 years,
allowing for a degree of potential habitual behaviour to be adopted and later
observed post-intervention as modified physical and/or psychological behaviour. The
post-intervention period can be described as the newly desired natural environment
which is conducive to the desired physical and psychological behaviour required.
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Participants
The study participants were drawn from an urban state primary school located in
South East Queensland. All Grade 4-7 students (n=380) were invited to participate
and were recruited through cooperation with the school principal and classroom
teachers, using participant and parental information and consent forms. Less than
1% of students did not return permission forms. Teachers were made aware by the
school principal and the researchers of the key dates for interruptions to classes to
conduct surveys and issue or change over pedometers. Personal demographic
information collected included age, gender, year level and country of birth.
Ultimately, only participants who had complete physical activity and self-esteem data
over all 3 years (54 boys, 70 girls) were included in data analysis.

Ethical considerations
This study received University ethical approval for research involving children as well
as parental/school/State Education permission. Researchers provided appropriate
information regarding the study through written correspondence with parents and/or
guardians, group and individual meetings with teachers and briefings of the study
with students prior to each phase of data collection. Students who preferred not to
participate or who did not receive parental permission to participate at any stage
were not included in measurement or analyses.
The anonymity and confidentiality of all data was ensured through all electronic
copies being encoded and available only via the researcher’s password. Neither
participants as individuals nor the school that they attended were or will be identified
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in any publications. Appropriate storage of data also ensured that privacy was
protected by all hard copies of data being stored in a locked cabinet in the research
supervisor’s office.

Instruments and Data-Collection Protocols
Data collection was operationalised by the researcher, research supervisors and
trained university students. In September through early December, when data were
collected, the average outdoor temperature was 24o C. All data were collected at the
start of the school day with the exception of Fridays, when pedometers were
collected from students prior to lunch.

Pedometers
The instrument used to measure the physical activity levels of children in this study
was the Yamax Digiwalker (SW-200) pedometer or step-counter. This model of
pedometer is a very basic electronic device that measures each vertical movement
as steps taken. Pedometers provide an unobtrusive, convenient and reliable method
by which physical activity data can be collected (Bassett, Cureton, & Ainsworth,
2000; Gretebeck & Montoye, 1992; Rowlands et al., 1997; Sequeira, Riskenbach,
Wietlisbach, Tullen, & Schutz, 1995; Trost, 2001; Tudor-Locke, 2000; Tudor-Locke &
Myers, (2001b). Kilanowski, Consalvi, & Epstein, (1999) confirmed the validity of
pedometers when working with children in the 12-year-old age group, and
correlations of greater than 0.95 were obtained between electric pedometer steps
per minute and directly observed physical activity.
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In a study conducted by Eston et al., (1998), pedometers were compared with
accelerometers, heart rate monitoring and oxygen uptake (VO2max) within the
context of both regulated activities (walking and jogging) and unregulated activities
(hopscotch, throwing, catching and colouring). Results indicated the error rate shown
by the pedometer to be less than that of the accelerometer or heart rate monitor. The
Yamax model pedometer used in this research project has been compared to
several brands of pedometer with the results indicating it was a good choice for
physical educators due to accuracy, reliability, cost and ease of use (Beighle &
Pangrazi, 2000).
On the first day of the first week of each phase, researchers, research supervisors
and trained university students distributed numbered pedometers to students in their
classroom. Students immediately placed the cable tie-sealed pedometer on their
pants or waistband on their right side, in line with their kneecap. Placement was
checked by the researchers for correctness. Girls wearing dresses wore a belt to
which they attached the pedometer. They were asked to wear the pedometer from
waking every day until going to bed, except when swimming or sleeping. Each
morning, Monday through Friday, researchers collected pedometers from students,
quickly recorded steps taken and returned them, ensuring that students again were
wearing the pedometers properly. Pedometers were collected on Friday before
lunch. Children were not given permission to take pedometers home over the
weekend. At the conclusion of each phase, researchers collected all pedometers.
In the week before the first time that children were issued pedometers, classroom
teachers were issued a pedometer for 1 week so they could try it and, thus, be better
prepared to assist students or answer questions. This strategy enabled the teachers
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to introduce the pedometer to children and explain how step counts are gathered.
The teachers were also then able to indicate to the children the correct procedure for
wearing and, importantly, looking after the instrument.

Physical activity survey
On each physical activity monitoring day, the participants were asked to complete
the physical activity survey specifically relating to the period extending from the
previous afternoon to the present morning. Students were asked to indicate what
types of physical activity they had participated in outside of school hours on the
previous day. Both classroom teachers and researchers made themselves available
to children who required assistance or had questions.
The physical activity survey used in this research only required a 24-hour recall for
all grades surveyed and, while the instrument was not specifically validated, it is
worth noting that research has confirmed the reliability of both 3-day and 7-day recall
physical activity self-reports for children in Grades 4 and 5 (Sallis, Buono, Roby,
Micale, & Nelson, 1993).
The survey was used specifically as a cross-checking device for instances when
students’ pedometer counts seemed unusually high or low. In these instances,
researchers consulted students when the physical activity surveys did not appear to
adequately explain unusual step counts. A copy of the survey is included at
Appendix A.
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Child and Youth Physical Self-Perception Profile questionnaire
Physical self-esteem was assessed using the Child and Youth Physical SelfPerception Profile (CY-PSPP) (Whitehead, 1995). This instrument is only appropriate
for Grades 4-7. The CY-PSPP is used to profile a child's perceived physical
competence across the sub-domains of Body Attractiveness, Sport Competence,
Physical Condition, Strength, and Physical Self Worth, all of which are contained
within the broader notion of Global Self-Esteem. The CY-PSPP takes approximately
40 minutes to complete and was administered in individual classrooms. The
researchers administered the questionnaire and responded to student queries. Class
teachers were present as well. All items were scored on a 4-point response format
using Harter’s (1982) structured alternative approach, in which the social desirability of
responses is minimized by presenting children with two opposing choices and asking
them to decide which statement best reflects their feelings. Upon making this choice,
children must decide whether that statement is “sort of true” or “really true” for them. A
study by Welk and Eklund (2005) tested the factorial validity of the CY-PSPP using a
total of 642 seventh- and eighth-grade students (308 girls, 334 boys). These
researchers concluded that the CY-PSPP provided a useful way to study the nature
and impact of physical self-perception in young children. A copy of the CY-PSPP
profile is included at Appendix B.

Intervention
The intervention was shaped in concert with administration, staff and teachers at the
school. The school had one part-time Health and Physical Education (HPE) teacher
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who taught at the school 2 days a week. Each class received approximately 30
minutes of HPE instruction from this teacher on one weekday.
Once established, the intervention (or some modification thereof) was intended to be
sustainable by the school after the research study was completed. Since each class
context and each teacher’s physical activity competence varied, timetable and
personal preferences also varied. The intervention was shaped with the intention of
accommodating these variances. The physical activity in the intervention was
intended to be enjoyable, age appropriate and within competence levels (thus
ensuring maximum participation), predominantly non-competitive, and able to be
performed in school attire (or easily modified to accommodate school attire).
Some possible intervention strategies that were initially proposed to the school
included:
•

Classroom-teacher-supervised free play time allowed before school day
instruction begins;

•

all classes going out for 15 minutes of walking at the start of the school day,
supervised by classroom teacher;

•

maximization of opportunities for active transport;

•

all students being asked to stay active (e.g., by walking) after the first 15 minutes
of the lunch break;

•

use of Physical Activity Captains (or Leaders) from Grade 7 to facilitate beforeschool walking or lunchtime walking;

•

maximisation of incidental physical activity opportunities, e.g., taking a longer
walking path to and from music/LOTE; taking a short walk before going into class
in the morning;
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•

incorporation of a whole-of school activity, such as Jump Rope for Heart;

•

use of lessons by classroom teachers regarding the importance of physical
activity and teaching students how to set individual step goals using the
pedometers;

•

teachers conducting in-classroom physical activities requiring little or no
equipment as activity breaks; and

•

use of outdoor activity circuits staffed by all classroom teachers and attended by
all classes of a particular grade or grades at an agreed time.

Once the Principal and teachers had agreed to the intervention, it was delivered
annually in September – early December for 3 years. Following each year of the
intervention, the Principal, representative teachers and researchers discussed the
intervention and brainstormed possible additions, deletions or modifications to be
made in the intervention for the following year. The 3 years of the intervention are
described as Phase 1, Phase 2 and Phase 3. Key details of each phase are
summarized in Table 1.
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Table 1.

Intervention Characteristics -Phases 1, 2 and 3

Phase
1

Intervention characteristics
•
•
•
•

2

•
•
•
•
•

3

•
•
•
•
•
•

15 minutes of physical activity daily facilitated by classroom
teachers
Timing of activity entirely at teachers’ discretion; teacher to keep
log
Books of physical activity ideas, lesson plans, unit plans for
physical activity placed in staffroom
One-off, Principal-led/ modeled, 15-minute walk at the start of the
school day
15 minutes of physical activity daily
Timing of activity entirely at teachers’ discretion
Additional materials placed in staffroom
Professional development in physical activities for teachers,
including classroom activity breaks; developmentally appropriate
written materials provided for each teacher at each grade level
Storage and locations of physical education equipment
reorganised, increased and made more accessible
15-20 minutes of physical activity 3 days per week
University Primary HPE specialist students model the teaching of
15-20-minute activity circuits, 3 days per week
Regular time scheduled for circuits for 4 weeks
Classroom teachers provided in advance with all materials for
circuits
Each classroom teacher supervises one circuit station; minimal
equipment used at each station
Handover of circuits and all resources to classroom teachers for
continuation

Phase 1
In the first year of the intervention (Phase 1), the researchers aimed for minimal
interference in teachers’ classrooms and schedules. Phase 1 was conducted over
one term and involved teachers as primary facilitators of initiating and leading
children in a walking session or other type of physical activity of their choice for 15
minutes daily. Prior to the start of Phase 1, baseline step data using pedometers and
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baseline self-esteem data were collected. With the enthusiastic support of the
Principal, a presentation of the research and the proposed intervention was made by
the researcher to teachers during a staff meeting. Teachers were asked to include
15 minutes of physical activity in their students’ school day. The time and nature of
this activity was left to the discretion of the teachers; however, multiple suggestions
and examples were provided during the presentation. In addition, resources such as
books with activity ideas, lesson plans and unit plans for physically active sessions
were placed in the staffroom.
Teachers were asked to keep a “tick-off” log to mark in what period of the day the
additional activity took place, what type of activity took place and for how long. In
support of this endeavour, the Principal scheduled a single instance when all
teachers and students went outdoors and walked for 15 minutes, an activity which
was led and modelled by the Principal. This was intended as a “start-up” and
occurred on one occasion only. Teachers were asked to maintain the additional 15
minutes daily physical activity for their classes until researchers completed postintervention data collection (at 8 weeks).

Phase 2
In the second year of the intervention (Phase 2), after consultation with teachers,
they were further supported to ensure additional physical activity time for their
students. Prior to the start of Phase 2, baseline step data using pedometers and
baseline self-esteem data were collected. Phase 2 was conducted over one term (8
weeks) and included teacher professional development on games and activities that
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could be played with minimal equipment, yet were feasible for non-specialist
teachers to present. With the support of the Principal, professional development was
held for teachers on a pupil-free day to enable them to use “physical activity breaks”
inside or outside their classrooms. Teachers participated in a 90-minute session
during which they actually participated in possible physical activities that they could
use in or out of their classrooms with their students. These professional development
sessions were taught by the researcher and the research supervisor. Teachers were
also given printed handouts to their year level of how to deliver the physical activity
breaks. Resources from Phase 1 continued to be located in the school staffroom and
were further supplemented by additional books with ideas for how to organize
students outdoors, age-appropriate activities, and methods of delivery. Teachers
were asked to maintain the additional 15 minutes of daily physical activity for their
classes until researchers completed post-intervention data collection (at
approximately 8 weeks).
As part of enhancing the ease with which classroom teachers could deliver 15
minutes of additional physical activity for their classes, an inventory of the existing
school physical education equipment storage area was conducted and the quantity
of equipment available to teachers via the physical education equipment storage was
increased. In addition, the organization and accessibility of equipment was improved.
Based on poor completion of the Teacher Log in Phase 1 (only four teachers
attempted the log and the rest reported that “they did not have time to do it”), this
was discontinued for Phase 2; however, post intervention data collection still
occurred after 8 weeks (on the same schedule as in Phase 1).
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Phase 3
Based on teacher feedback and participant step counts, in the third year of the
intervention (Phase 3) teachers were substantially further supported to ensure
additional physical activity time for their students. Prior to the start of Phase 3,
baseline step data using pedometers and baseline self-esteem data were collected.
With the support of the school Principal, fourth-year Bachelor of Education Primary
specialist HPE student teachers from a nearby university were recruited to construct
and deliver 15-20-minute physical activity circuits for all Grade 4-7 classes on 3 days
per week. Circuit activities were required to be developmentally appropriate, inclusive,
fun, mostly non-competitive and feasible for a non-specialist trained teacher to deliver.
Classroom teachers were provided with all lesson plans, diagrams, circuit “mud
maps”, station instruction cards for students and station supervision cards for teachers
24 hours in advance. Teachers were asked to supervise one circuit station on each of
the 3 days. Circuit stations varied each day but, after each day’s circuit, the relevant
resources were placed in the school staff room. Initial set up and coordination of the
circuits were modelled by the HPE specialist students and overseen by the
researcher. An emphasis was placed on minimal equipment, meaning equipment that
one teacher and one or two student helpers could easily carry for the one station they
were supervising. The circuits continued for 4 consecutive weeks on 3 days per week.
After the university student-led circuits concluded, it was intended that teachers
would access the lesson plans and resources given to them to create circuits with
varied combinations of activities based on each individual teacher’s choice of one
station activity. Teachers were then to continue facilitating the circuits as a regular
practice. At approximately this time, the supportive school Principal retired and the
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incoming Principal was not supportive of additional activity in the school day.
Because it was made clear that the intervention would not be maintained by the
school, post-intervention data on physical activity (step counts) and self-esteem were
collected at Week 4.
Data Analyses
As this was a longitudinal cohort study, variables from the same participants were
measured at different points in time, allowing for a degree of habitual behaviour to be
evidenced and later observed post-intervention as modified physical and/or
psychological behaviour. Data analyses for this study were quantitative, as the
research purposes sought to establish relationships and infer causes of changes in
measured outcomes (McMillan & Schumacher, 1984).
Dependent variables measured were physical activity level (steps) and physical selfesteem. Pre- and post-tests measured the dependent variables before and after the
intervention had taken place. In this study, both pre-and post-testing was conducted
each year that intervention components were altered; a total of three times. Total
collection time at the school for each phase of data gathering was 1 week each for
pre- and post-testing.

Data analysis protocols
Prior to data analyses, the data were examined for the accuracy of entry, missing
values, outliers and assumptions of univariate and multivariate analyses. All data
were entered by the researcher into the Statistical Package for the Social Sciences

92

(SPSS) statistical management system and cross-checked by the research
supervisor.
Data were analysed using SPSS Statistics Version 21. In cases of missing data,
reviews of initial recording of pedometer steps, survey forms and/or CY-PSPP
questionnaires were conducted and, where keying errors were identified, data were
corrected. If missing values for more than one day per week remained in pedometer
data, the data were excluded. If any missing values remained in questionnaire data,
the data were excluded.
Data analysis techniques
Descriptive statistics were obtained for gender, age, country of birth, pedometer
steps, and level of self-esteem for each subscale of the CY-PSPP. The data analysis
included both pre- and post-data collection episodes for each of the three
intervention phases. Independent sample t-tests were used to identify group
differences between genders and ages on physical activity levels and perceived selfesteem scales. Paired sample t-tests were used to identify pre-post differences in
individuals for each year of the intervention as well as over the 3-year course of the
intervention.
While some researchers use Non-parametric tests to analyse CY-PSPP data, a
consensus is not apparent within the literature as both methods have been
successfully employed. The original study that utilized the CY-PSPP (Whitehead,
1995) employed parametric data analysis techniques. Since that publication,
analyses of research studies that have employed the CY-PSPP shows that both
parametric and non-parametric techniques have been used. For example, the
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Sweden-based research group have mainly employed a non-parametric approach
(Raustorp et al., 2005, 2006, 2008, 2009, 2010), while other researchers have
employed parametric analyses for CY-PSPP data (Faulkner et al., 2014; Hu¨lyaAsci
et al., 2005; Lonneke et al., 2014; Morgan et al., 2008; Taverno Ross et al., 2016;
Welk & Eklund, 200); Whitehead, 1995). These study examples represent more
than 20 years of peer-reviewed, published studies (up to 2016) that have employed
parametric analysis for CY-PSPP data.
Both Non-parametric and Parametric analyses were examined as possible analysis
techniques for this study. Field (2014), in explaining the decisions to use different
types of data analysis, notes that parametric tests, which are based on means and
standard deviations, may be employed even when the assumptions of data normality
and heterogeneity of variance are violated. They have the capacity to perform well
with skewed and non-normal distributions. Field also states that parametric tests
usually have more statistical power than non-parametric tests; thus, researchers are
more likely to detect a significant effect when one truly exists.
In addition, parametric tests can perform well when the spread of each group is
different. Field states that a study measure of central tendency may sometimes be
best represented by the median and not the mean. When that occurs, nonparametric tests are more often used. It is no surprise that a consensus is not
apparent within the CY-PSPP literature, as both approaches may produce correct
data interpretations. Explore tests indicated that normality assumptions in this study
were robust and the data were amenable to Parametric analyses, thus, the CYPSPP data were analysed by Parametric tests.
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Analyses of data also included splitting participants by low/middle/high activity levels
as well as categorizing participants as sufficient/insufficient in physical activity to
avoid classification as overweight or obese.

Chapter 4: Results
At the completion of the study, the participants were composed of 59 children aged 9
and 65 children aged 10 (n=124). In both age groups, there were more girls than
boys. These participants were measured two times per year for 3 years on daily
steps, Monday a.m. through Friday a.m. Only children who had pre/post step data for
3 years were included in the physical activity analyses.

Physical Activity
In Year 1 of the study, participants were 9- and 10-year-olds; in Year 2 of the study,
participants were 10-and 11-year-olds; and in Year 3 of the study, they were 11- and
12-year-olds. Table 2 describes the participants at the start of Year 1 of the study.

Table 2
Sex
Female

Male

Participant Frequencies at Start of Year 1
Age

Frequency

Percent

9 years

36

51%

10 years

34

49%

9 years

23

43%

10 years

31

57%
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At every year of the study, and at both pre and post-measurements, boys took more
steps than girls. The step measurements translate to approximately 108-123 minutes
of mean daily activity for girls and approximately 125-142 minutes of daily activity for
boys. Standard deviations ranged from 2869 steps to 3468 steps for girls (~28-34
minutes) and 3101 steps for boys (~31-35 minutes). Table 3 describes mean daily
steps by gender and intervention year.

Table 3

Daily Steps by Sex and Intervention Year

Sex

Pre/post
daily steps
and
intervention
Yr

N

Minimum

Maximum

Mean
Daily
steps

Std.
Dev.

Female

Pre-Year 1

70

6267

18238

11835

2869

Post-Year 1

70

5465

16859

11022

2892

Pre-Year 2

70

3940

17216

11407

2903

Post-Year 2

70

4246

18069

10898

3184

Pre-Year 3

70

4646

17939

11644

3011

Post-Year 3

70

3589

17693

12349

3468

Pre-Year 1

54

4490

19740

13392

3408

Post-Year 1

54

5862

18973

12652

3210

Pre-Year 2

54

5422

21873

14282

3589

Post-Year 2

54

5898

22123

12618

3101

Pre-Year 3

54

4159

19795

13270

3339

Post-Year 3

54

4280

182549

13289

3186

Male
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Independent t-tests were conducted to determine if the differences between girls and
boys in mean daily steps was significant at each point of measurement in the
intervention. Levine’s Test for Equality of Variances was conducted and was nonsignificant for all pairings, therefore equal variances were assumed. Girls and boys
differed significantly on mean daily steps (p<.01) at every point of measurement with
the exception of the post-measurement in Year 3. At that final measurement of the
intervention, mean daily steps for girls were 939 steps fewer than boys (~9 minutes
of activity time) and this was not significant (p>.10). Table 4 displays the details of
the independent T-tests for girls and boys.

Table 4
Pre/post
mean daily
steps and
intervention
Yr

Independent T-Tests Girls v Boys at Each Point of Measurement
t

df

Sig. (2-tailed)
p<

Mean
difference

Pre-Year 1

-2.8

122

.01

-1556

Post-Year 1

-3.0

122

.00

-1630

Pre-Year 2

-4.9

122

.00

-2875

Post-Year 2

-3.0

122

.00

-1720

Pre-Year 3

-2.8

122

.01

-1625

Post-Year 3

-1.5

122

.13

-939

Paired t-tests were conducted for both girls and boys to determine if there were
pre/post mean daily step differences at each year of the intervention. In addition, a
paired sample t-test compared the pre-test step measurement at Year 1 of the
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intervention (start of the study) with the post-test measurement at Year 3 (end of the
study) for both boys and girls. For all data in the study, Levine’s Test for Equality of
Variances was conducted and, unless stated, was non-significant; therefore, equal
variances were assumed. For all analyses in the study, effect sizes were calculated
where appropriate. The formula employed was the “ statistic divided by the square
root of the paired ”.
For girls, there was a significant difference in pre/post steps at Year 1 and Year 3 of
the study. Girls’ post-steps in Year 1 were significantly lower, and in Year 2 were
lower and approaching significance. The significant difference from pre to post in
Year 3 was a mean increase of 689 steps. Although girls were not significantly
different from pre-test Year 1 to post-test Year 3, a trend towards mean step
increase (+496 steps) was observed.
For boys, there was a significant difference in pre/post steps at Year 1 and Year 2 of
the study. In both years, mean steps were lower at the post-test. Boys were not
significantly different from pre-test to post-test in Year 3; however, a mean increase
of 142 steps was observed. There was also no significant difference for boys from
pre-test Year 1 to post-test Year 3. Table 5 displays the details of the paired T-tests
for girls and boys.
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Table 5
Sex

Paired T-Test of Girls and Boys across Each Year of Measurement and
from Pre- to Post-intervention
Pre/post daily
steps by year of
intervention
Pre-Year 1 to

Mean
difference

Std. Dev.

t

df

Sig.
p<

-814

2367

-2.876

69

.005

-509

2359

-1.805

69

.007

689

1566

3.653

69

.001

496

3424

1.203

69

.233

-740

1580

-3.443

53

.001

-1664

2613

-4.680

53

.000

142

2158

.480

53

.633

1

2567

.003

53

.997

Post-Year 1
Pre-Year 2 to
Girls

Post-Year 2
Pre-Year 3 to
Post-Year 3
Pre-Year 1
Post-Year 3
Pre-Year 1
Post-Year 1
Pre-Year 2

Boys

Post-Year 2
Pre-Year 3
Post-Year 3
Pre-Year 1
Post-Year 3

In addition to mean daily step data, the pedometers used in the study were able to
record physical activity time. The positive correlations between activity time and daily
steps for pre/post Year 1, pre/post Year 2 and pre/post Year 3 ranged from .42 to .85
and all correlations were significant at p<.001.
Because the average age across the 3 years of the intervention was different based
on the starting age of the cohort of participants (age 9/10/11 or age 10/11/12 across
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3 years), girls and boys were split by their starting age at the inception of the study.
Paired t-tests were then conducted to see if there were any age-related differences
in pre/post mean daily steps.
Girls in the cohort that started in the study at age 9 showed a significant difference in
pre/post mean daily steps in Year 2 and Year 3 of the intervention. For girls in the
cohort that began at age 10, pre/post steps were only significantly different in Year 1.
Boys in the cohort that began in the study at age 9 were significantly different on
pre/post steps at both Year 1 and Year 2 of the intervention. The same applied to the
boys’ cohort who started at age 10.
Actual mean daily steps variously increased and declined between pre- and postmeasurements at various points in the study. There was a trend in terms of increase
and decrease in steps. At Years 1 and 2 of the intervention, for both girls and boys,
in both 9- and 10-year-old cohorts, pre/post steps declined. At Year 3 of the
intervention, an increase in steps occurred for both boys and girls in both age
cohorts. For girls in both age cohorts, as well as boys in the 9-year-old cohort, steps
increased from the inception of the study (pre-Year 1) to the end of the study (postYear 3). Only boys in the 10-year-old cohort decreased in steps from start of Year 1
to end of Year 3, and this decrease amounted to 558 steps.
Standard deviations ranged from 2866 steps to 3389 steps for girls in the 9-year-old
cohort and from 2553 to 3578 steps for girls in the 10-year-old cohort. Standard
deviations ranged from 2816 steps to 3579 steps for boys in the 9-year-old cohort
and from 3210 to 3655 steps for boys in the 10-year-old cohort. Table 6 displays the
details of the paired T-tests of cohort age differences for girls, while Table 7 displays
the details of the paired T-tests of cohort age differences for boys.
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Table 6

Paired T-Tests of Cohort Age Differences in Mean Daily Steps for

Girls

Sex

Age at
start of
study

9

N

36

Girls

10

34

Mean pre/post daily
steps by year of
intervention

Std.
Dev.

t

df

Sig.
p<

Year 1 Pre 11,964

3170

1.515

.139

Year 1 Post 11,290

3082

Year 2 Pre 11,704

2866

2.034

.050

Year 2 Post 11,005

3162

Year 3 Pre 11,713

2967

Year 3 Post 12,630

3389

Year 1 Pre 11964

3170

Year 3 Post 12,630

3389

Year 1 Pre 11,700

2553

Year 1 Post 10,738

2693

Year 2 Pre 11,093

2951

Year 2 Post 10,785

3251

Year 3 Pre 11,603

3141

Year 3 Post 12,043

3578

Year 1 Pre 11,700

2585

Year 3 Post 12,043

3578

35
-3.585

.001

-1.268

.213

2.762

.009

.676

.504
33

-1.593

.121

-.476

.638
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Table 7

Paired T-Tests of Cohort Age Differences in Mean Daily Steps for

Boys

Sex

Age at
start of
study

9

N

23

Boys

10

31

Mean pre /post daily
steps by year of
intervention

Std.
Dev.

t

Year 1 Pre 13,320

3189

3.315

.003

Year 1 Post 12,653

2816

Year 2 Pre 14,735

3579

4.212

.000

Year 2 Post 12,337

2821

Year 3 Pre 13,977

3167

Year 3 Post 13,811

3124

Year 1 Pre 13,320

3189

Year 3 Post 13,811

3124

Year 1 Pre 13,446

3613

Year 1 Post 12,652

3520

Year 2 Pre 14,213

3655

Year 2 Post 12,827

3324

Year 3 Pre 12,510

3210

Year 3 Post 12,888

3226

Year 1 Pre 13,446

3532

Year 3 Post 12,888

3226

.272

df

22

Sig.
p<

.788

-1.054

.303

2.293

.029

2.742

30

.010

-1.601

.120

.746

.462

Because results of the intervention were inconsistent when the participants were split
by gender, or gender and age, a different perspective was taken. For each gender,
9- and 10-year-old cohorts were combined. Both girls and boys were recoded, based
on number of mean steps, into tertiles identified as lowest, middle and highest
physical activity groups. T-tests were then conducted to determine if any differences
existed based on those classifications at any measurement point in time (see Tables
8 and 9).
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Table 8

Girls - Descriptives and Paired T-Tests of Differences in Physical Activity Tertiles
Descriptives

PA
tertiles

Low

Middle

High

Mean daily steps

Paired t-tests
N

Std.
Dev.

Pre Year 1

8490

22

1394

Post Year 1

8829

22

3344

Pre Year 2

9770

22

2649

Post Year 2

9891

22

2818

Pre Year 3

10,346

22

3172

Post Year 3

10,734

22

3843

Pre Year 1

8490

22

1394

Post Year 3

10,734

22

3843

Pre Year1

11,978

25

807

Post Year 1

10,867

25

1308

Pre Year 2

11,387

25

1826

Post Year 2

10,168

25

2384

Pre-Year 3

11,026

25

2104

Post-Year 3

12,089

25

2733

Pre-Year 1

12,036

25

770

Post-Year 3

12,089

25

2733

Pre-Year 1

14,880

23

1533

Post-Year 1

13,287

23

1869

Pre-Year 2

12,995

23

3283

Post-Year 2

12,656

23

3628

Pre-Year 3

13,580

23

2848

Post-Year 3

14,166

23

3022

Pre-Year 1

14,880

23

1533

Post-Year 3

14,166

23

3022

Mean diff.

t

df

Sig.
p<

339

.457

21

.65

121

.256

21

.80

388

1.19

21

.25

2244

2.78

21

.01

-1112

5.23

24

.001

-1220

2.41

24

.02

1063

3.58

24

.002

53

.10

24

.92

-1592

-4.60

22

.001

-339

.742

22

.47

586

1.65

22

.11

-714

-1.05

22

.30
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Table 9

Boys - Descriptives and Paired T-Tests of Differences in Physical Activity Tertiles
Descriptives

PA
tertiles
Low

Middle

High

Mean daily steps

Paired t-tests

N

Std.
Dev.

Pre-Year 1

9466

18

2196

Post-Year 1

9476

18

1992

Pre-Year 2

11,385

18

3071

Post-Year 2

10,332

18

2228

Pre-Year 3

10,897

18

3235

Post-Year 3

10,586

18

2480

Pre-Year 1

9466

18

2196

Post-Year 3

10,586

18

2480

Pre-Year 1

13,867

18

876

Post-Year 1

12,786

18

2276

Pre-Year 2

14,192

18

2811

Post-Year 2

12,575

18

1774

Pre-Year 3

13,162

18

2366

Post-Year 3

13,769

18

2231

Pre-Year 1

13,867

18

876

Post-Year 3

13,769

18

2231

Pre-Year 1

16,844

18

1203

Post-Year 1

15,695

18

1572

Pre-Year 2

17,270

18

2117

Post-Year 2

14,949

18

3254

Pre-Year 3

15,512

18

2348

Post-Year 3

15,641

18

2608

Pre-Year 1

16,727

18

1130

Post-Year 3

15,641

18

2608

Mean diff.

t

df

Sig.
p<

10

-.03

17

.97

-1053

-1.86

17

.08

-311

-.417

17

.68

1120

1.92

17

.07

-1082

-2.47

17

.02

-1617

-4.05

17

.001

607

2.27

17

.04

-98

-.17

17

.87

-1148

-4.04

17

.001

-2321

-2.87

17

.01

129

.328

17

.75

-1086

-1.81

17

.08
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When split into activity level tertiles based on mean daily steps, the least active girls
increased steps from pre- to-post measurement in each intervention year, although
none of these were significant. The least active girls took significantly more steps
from the inception of the intervention (pre-Year 1) to post-Year 3 (t=2.778, 21;
p<.01). The effect size for this increase was large (0.78).
Boys in the low physical activity level group increased activity by 10 steps from pre to
post in Year 1 and decreased steps from pre to post in Years 2 and 3. None of these
changes were significant. The least active boys also took more steps from the
beginning to the end of the intervention, and this result approached significance
(t=1.922, 17; p<.07). The effect size for this increase was moderate (0.48).
Middle activity level girls showed pre- to post-step decreases in both Year 1 and
Year 2 of the intervention, and these decreases were significant (p<.001 and p=.02,
respectively). In Year 3 of the intervention, middle activity level girls increased daily
steps by a mean of 1063 steps, and this was significant (p=.002). The large effect
size (Cohen’s D) for this Year 3 increase was 0.76. The middle activity level group
for girls increased steps from pre-Year 1 to post-Year 3 of the intervention (+53
steps), and this increase was non-significant.
As with girls, boys in the middle activity level group decreased steps in Year 1
(p=.02) and Year 2 (p <.001) of the intervention. The effect sizes for these decreases
were 1.11 (a very large effect) and 0.5 (a moderate to large effect), respectively. In
Year 3 of the intervention, middle activity level boys increased mean daily steps by
607 steps, and although this increase was not significant, the effect size was 0.53,
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which is considered moderate to large. The middle activity level group for boys
decreased steps from pre-Year 1 to post-Year 3 of the intervention (-98 steps), and
this decrease was non-significant.
Girls in the highest activity level group decreased steps in both Years 1 and 2 of the
intervention; however, only the Year 1 decrease was significant (p<.001) and the
effect size for that decrease was large (D=0.98). In Year 3 of the intervention, high
activity group girls increased mean daily steps (+586 steps) and, although this
increase was not significant, the effect size was 0.36, which is considered a
moderate effect. The high activity level group for girls decreased steps from pre-Year
1 to post-Year 3 of the intervention, and this decrease was non-significant.
For boys in the highest activity level group, as with girls, mean daily steps decreased
in both Years 1 and 2 of the intervention. Both of these decreases were significant
(p<.001 and p<.01, respectively) and the effect sizes were large (D=0.97 and 0.7,
respectively). In Year 3 of the intervention, high activity group boys increased mean
daily steps (+129 steps). This increase was not significant, and the effect size was
small, 0.10. The high activity level group for boys decreased steps from pre-Year 1
to post-Year 3 of the intervention, and this decrease was non-significant.
Another way of looking at levels of physical activity is by using group categorization
of participants to determine whether participants are likely to be meeting the
Australian guidelines of 60 minutes per day of moderate-to-vigorous physical activity.
For girls, this number of steps has been identified as 11,000 – 12,000 mean daily
steps and, for boys, this number of steps has been identified as 13,000 - 15,000
mean daily steps (Tudor-Locke et al., 2011).
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For both boys and girls, each of the low/middle/high physical activity tertiles was
further split into those participants who were sufficiently or insufficiently active to be
likely to meet the Australian guidelines of 60 minutes per day of moderate-tovigorous physical activity (See Tables 10 and 11).
Table 10

Girls: Longitudinal Descriptives of Low/Middle/High Physical Activity Groups and
Sufficient/Insufficient Physical Activity Classification

Physical
activity
tertiles

MVPA
classification
Pre-Year 1

MVPA
classification
Post-Year 3

Mean/ Std. Dev.
daily steps
Pre-Year 1

Mean/ Std. Dev.
daily steps
Post-Year 3

Low
n=22

Insufficient
n=22

Insufficient
n=10

7947
SD = 1380

7221
SD=2246

Sufficient
n=12

8942
SD=1288

13,660
SD=1872

Insufficient
n=1

10,530

6730

Sufficient
n=3

10,590
SD=58

13,663
SD=1634

Insufficient
n=6

12,101
SD=590

8764
SD=1761

Sufficient
n=15

12,293
SD=586

13,557
SD=1139

Insufficient
n=2

15,619
SD=2283

6001
SD=1714

Sufficient
n=21

14,809
SD=1504

14,943
SD=1611

Insufficient
n=4

Middle
n=25
Sufficient
n=21

High
n=23

Sufficient
n=23
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Table 11

Boys: Longitudinal Descriptives of Low/Middle/High Physical Activity Groups and
Sufficient/Insufficient Physical Activity Classification

Physical
activity
tertiles

MVPA
classification
Pre-Year 1

MVPA
classification
Post-Year 3

Mean/ Std. Dev.
daily steps
Pre-Year 1

Mean/ Std. Dev.
daily steps
Post-Year 3

Low
n=18

Insufficient
n=18

Insufficient
n=16

9181
SD = 2163

10,221
SD=2381

Sufficient
n=2

11,743
SD=1333

13,504
SD=526

Insufficient
n=1

12,868

12,350

Sufficient
n=2

12,713
SD=248

16,446
SD=2457

Insufficient
n=4

13,841
SD=767

10,622
SD=1266

Sufficient
n=11

14,177
SD=805

14,556
SD=1049

Insufficient
n=2

17,529
SD=1835

7860
SD=1714

Sufficient
n=16

16,757
SD=1159

16,127
SD=1722

Insufficient
n=3

Middle
n=18
Sufficient
n=15

High
n=18

Sufficient
n=18

All girls and all boys from the low physical activity tertile at the first measurement
point in the study (pre-Year 1) had insufficient daily steps to meet Australian
guidelines. By the completion of the study (post-Year 3), 55% of girls and 11% of
boys had moved to the sufficient category.
In the middle activity level tertile, there were already more participants, both boys
and girls, with sufficient physical activity at pre-Year 1. Initially, 15 boys and 21 girls
were in the sufficient category, while four boys and six girls were in the insufficient
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category. By the end of the study (post-Year 3), 72% of middle activity tertile boys
and 72% of middle activity tertile girls remained sufficient. In addition, two of three
boys who were insufficient in physical activity moved to sufficient physical activity, as
did three of four girls.
With respect to the high physical activity tertile, all girls and all boys were sufficient in
physical activity at the inception of the study. Of these, 91% of girls remained
sufficiently active at post-Year 3, while two girls did not. For boys, 89% remained
sufficiently active at post-Year 3, while two did not.
A Chi Square analysis was attempted for the data in Tables 10 and 11, however,
participant numbers did not meet expected cell count requirements.

Self-Esteem
The instrument for measuring self-esteem, the Child and Youth Physical SelfPerception Profile (CY-PSPP), was administered to 70 girls and 54 boys pre- and
post-intervention Year 1 as well as pre- and post-intervention Year 3. Due to school
scheduling and timetabling issues, permission was not given by the Principal to
administer this questionnaire in Year 2 of the intervention.
The CY-PSPP is a “forced choice” instrument with six domains. The scale for each
domain has six statements, for a total of 36 statements. The format provides a range
of responses from 1 to 4; thus, the highest possible score on a scale is an average of
4.00 and the lowest possible score is an average of 1.00. Participants must identify
whether a statement is “not at all” like them, “somewhat unlike” them, “somewhat
like” them or “very much like” them.
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An average score above 3.00 indicates a positive level of self-esteem on a scale. An
average score of 2.00 or less indicates poor self-esteem on that scale. Average
scores between 2.00 and 3.00 indicate positive self-esteem on some statements of a
scale and poor self-esteem on others. A small range of possible scores resulted in
small standard deviations. Descriptives for each scale pre/post-Year 1 and pre/postYear 3 are presented in Table 12 (girls) and Table 13 (boys).
After analysis of each of the CY-PSPP domains via the Explore command in SPSS
V21, it was clear that the skewness and kurtosis scores for the scales of the CYPSPP, at each of the survey occasions, were quite robust, with scores generally in
the acceptable range being less than 1.00. Infrequently, a score for kurtosis was
shown to be slightly larger than 1.00, ranging up to a high of 1.5. In addition, the
mean difference between the domain scores between the various data collection
times was more conservative, yet similar, to that reported by Raustorp, Stahle et al.,
2005. They reported a spread between .06-1.06, while this study reports a range
from .01-.24 for girls and a range of .01-.28 for boys. These results indicate,
irrespective of gender, a small and acceptable Standard Error of Measurement
(SEM) during the data collection periods.

Pre/post differences in both Year 1 and Year 3 on each self-esteem scale were
investigated by conducting paired t-tests. For girls, there were no significant
differences between pre and post on any scale in Year 1. Significant differences
between the pre- and post-Year 3 CY-PSPP were found for the Sport Competence,
Physical Condition, Body Attractiveness and Global Self-Esteem scales. The effect
sizes (Cohen’s D) for these differences were moderate to large (0.94, 0.45, 0.33 and
0.38, respectively). For each scale, girls’ self-esteem scores were higher at post110

Year 3 than at pre-Year 3 (see Table 12). For boys, there were no significant
differences between pre and post on any scale in Year 1. Significant differences
between the pre- and post-Year 3 CY-PSPP for boys were found for the Sport
Competence, Physical Condition, Physical Self-Worth and Global Self-Esteem. The
effect sizes (Cohen’s D) for these differences were moderate to large (0.78, 0.41,
0.47 and 0.34, respectively).
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Table 12

Girls - Descriptives and Paired t-Tests of Self-Esteem (CY-PSPP) Scales
Pre/Post-Year 1 and Pre/Post-Year 3
Descriptives

CY-PSPP scales pre/post

Paired t-tests
Mean

N

Std.
Dev.

t

df

Sig.
p<

Sport competence pre-Yr 1
Sport competence post-Yr 1

3.06
2.94

70
70

.64
.72

2.01

69

.06

Sport competence pre-Yr 3
Sport competence post-Yr 3

2.99
3.28

70
70

.69
.65

7.89

69

.001

Physical condition pre-Yr 1
Physical condition post-Yr 1

2.99
3.01

70
70

.67
.65

.21

69

.83

Physical condition pre-Yr 3
Physical condition post-Yr 3

2.96
3.08

70
70

.67
.69

3.73

69

.001

Body attractiveness pre-Yr 1
Body attractiveness post-Yr 1

2.96
3.10

70
70

.64
.57

1.91

69

.07

Body attractiveness pre-Yr 3
Body attractiveness post-Yr 3

2.77
2.84

70
70

.75
.76

2.69

69

.01

Strength pre-Yr 1
Strength post-Yr 1

2.77
2.86

70
70

.69
.73

1.51

69

.14

Strength pre-Yr 3
Strength post-Yr 3

2.95
2.98

70
70

.66
.70

1.04

69

.30

Physical self-worth pre-Yr 1
Physical self-worth post-Yr 1

3.17
3.31

70
70

.60
.53

1.63

69

.11

Physical self-worth pre-Yr 3
Physical self-worth post-Yr 3

3.07
3.11

70
70

.64
.65

1.45

69

.15

Global self-esteem pre-Yr 1
Global self-esteem post-Yr 1

3.42
3.44

70
70

.45
.55

.16

69

.88

Global self-esteem pre-Yr 3
Global self-esteem post-Yr 3

3.35
3.42

70
70

.52
.52

3.14

69

.001
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Table 13

Boys - Descriptives and Paired t-Tests of Self-Esteem (CY-PSPP) Scales
Pre/Post-Year 1 and Pre/Post-Year 3
Descriptives

Paired t-tests

CY-PSPP scales pre/post

Mean

N

Std.
Dev.

t

df

Sig.
p<

Sport Competence pre-Yr 1
Sport competence post-Yr 1

3.25
3.26

54
54

.67
.59

.03

53

.97

Sport competence pre-Yr 3
Sport competence post-Yr 3

3.21
3.45

54
54

.65
.57

5.64

53

.001

Physical condition pre-Yr 1
Physical condition post-Yr 1

3.14
3.25

54
54

.90
.67

.94

53

.36

Physical condition pre-Yr 3
Physical condition Post Yr 3

3.20
3.29

54
54

.66
.63

2.87

53

.01

Body attractiveness pre-Yr 1
Body attractiveness post-Yr 1

3.08
3.15

54
54

.74
.64

.57

53

.52

Body attractiveness pre-Yr 3
Body attractiveness post-Yr 3

3.10
3.12

54
54

.69
.73

.84

53

.43

Strength pre-Yr 1
Strength post-Yr 1

3.23
3.07

54
54

.62
.70

2.00

53

.06

Strength pre-Yr 3
Strength post Yr 3

3.34
3.38

54
54

.58
.55

1.75

53

.09

Physical self-worth pre-Yr 1
Physical self-worth post-Yr 1

3.33
3.25

54
54

.75
.64

.62

53

.54

Physical self-worth pre-Yr 3
Physical self-worth post-Yr 3

3.25
3.35

54
54

.63
.58

3.44

53

.01

Global self-esteem pre-Yr 1
Global self-esteem post-Yr 1

3.52
3.51

54
54

.62
.59

.13

53

.89

Global self-esteem pre-Yr 3
Global self-esteem post-Yr 3

3.51
3.55

54
54

.52
.48

2.44

53

.05

113

Differences between pre-Year 1 and post-Year 3 CY-PSPP scale scores were
analysed using paired t-tests. For girls, there was a significant difference between
Year 1 and Year 3 on the Body Attractiveness and Strength scales. Significant
differences for boys between Year 1 and Year 3 were observed on the Sport
Competence, Physical Condition, Strength and Physical Self-Worth scales. These
results are presented in Table 14.
Table 14

Sex

Girls
n=70

Boys
n=54

Paired t-Tests of Self-Esteem Scales Pre-Year 1 vs Post-Year 3 for Girls and Boys

CY-PSPP scales

Mean
difference

Std.
Dev.

t

df

Sig.
p<

Sport competence

.18

.88

1.46

68

.15

Physical condition

.09

.82

.77

68

.44

Body attractiveness

-.26

.74

2.53

68

.01

Strength

.23

.76

2.14

68

.04

Physical self-worth

-.15

.83

1.24

68

.22

Global self-esteem

.03

.74

.33

68

.75

Sport competence

.30

.72

2.79

52

.01

Physical condition

.25

.78

2.21

52

.03

Body attractiveness

.07

.72

.69

52

.49

Strength

.32

.72

3.07

52

.01

Physical self-worth

.18

.73

1.67

52

.11

Global self-esteem

.27

.65

2.83

52

.01

To compare girls and boys on the CY-PSPP scales, independent t-tests were
conducted. In Year 1 of the study, there were no significant differences between girls
and boys either pre or post. In Year 3 of the study, there was a significant difference
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between girls and boys on the pre-scales of Body Attractiveness and Strength. For
post-Year 3 there were significant differences between boys and girls on the Body
Attractiveness, Strength and Physical Self-Worth scales. Means, standard deviations
and independent t-test data are presented in Tables 15 and 16.
Table 15

Independent t-Tests for Girls and Boys on Self-Esteem (CY-PSPP) Scales
Pre-Year 3

Descriptives
CY-PSPP scales

Mean

Independent t-tests
N

Std.
Dev.

Mean Diff.

t

df

Sig.
p<

Sport competence

Girls
Boys

3.00
3.18

70
54

.69
.67

.19

1.55

122

.12

Physical condition

Girls
Boys

2.96
3.18

70
54

.66
.67

.22

1.82

122

.07

Body attractiveness

Girls
Boys

2.77
3.09

70
54

.74
.79

.32

2.49

122

.01

Strength

Girls
Boys

2.95
3.32

70
54

.65
.60

.37

3.23

122

.001

Physical self-worth

Girls
Boys

3.07
3.23

70
54

.64
.64

.16

1.37

122

.17

Global self-esteem

Girls
Boys

3.34
3.52

70
54

.51
.51

.18

1.89

122

.06

115

Table 16

Independent t-Tests for Girls and Boys on Self-Esteem (CY-PSPP) Scales
Post-Year 3

Descriptives
CY-PSPP scales
Sport competence
Physical condition
Body attractiveness
Strength
Physical self-worth
Global self-esteem

Mean

Independent t-tests
N

Std.
Dev.

Mean Diff.

t

df

Sig.
p<

Girls
Boys

3.28
3.43

70
54

.65
.60

.15

1.34

122

.18

Girls
Boys

3.08
3.27

70
54

.69
.65

.19

1.60

122

.11

Girls
Boys

2.85
3.12

70
54

.75
.73

.27

2.04

122

.04

Girls
Boys

2.98
3.35

70
54

.69
.58

.38

3.26

122

.001

Girls
Boys

3.10
3.32

70
54

.65
.60

.22

1.94

122

.05

Girls
Boys

3.41
3.56

70
54

.51
.48

.14

1.61

122

.11

Self-Esteem and Physical Activity
Because there is substantial research evidence of a relationship between physical
activity and self-esteem, data were examined for differences in CY-PSPP scales
relative to low, middle and high physical activity tertile groupings.
For both boys and girls, pre/post-Year 1, on all of the CY-PSPP scales, there were
no significant differences in low, middle or high physical activity tertile groupings. For
Year 3 of the study, the bar graphs in Figures 1-3 provide visual representations of
the CY-PSPP scales and their relationship to physical activity tertiles.
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Figure 1.

Girls: CY-PSPP Pre/Post Year 3 scale scores and Low/Middle/High physical activity
tertiles
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Figure 2.

Descriptives

Boys: CY-PSPP Pre/Post Year 3 scale scores and Low/Middle/High physical activity
tertiles

of the means, standard deviation, minimum and maximum CY-PSPP

scale scores vis-a-vis means of the Year 3 CY-PSPP scales are presented in Table
17 (for boys) and Table 18 (for girls).
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Table 17

Boys: Post-Year 3 Descriptives of Self-Esteem (CY-PSPP) Scales Relative to
Physical Activity Tertiles

CY-PSPP scale

Physical
activity
tertiles

N

Daily step
mean

Std.
Dev.

Minimum
mean

Maximum
mean

Sport competence

Low

18

3.09

.59

2.00

4.00

Middle

18

3.36

.48

2.67

4.00

High

18

3.87

.33

3.00

4.00

Low

18

2.81

.58

2.00

4.00

Middle

18

3.20

.42

2.67

4.00

High

18

3.82

.38

3.00

4.00

Low

18

2.78

.62

1.67

4.00

Middle

18

2.90

.67

2.00

4.00

High

18

3.62

.62

2.33

4.00

Low

18

3.09

.44

2.00

4.00

Middle

18

3.19

.53

2.00

4.00

High

18

3.81

.38

3.00

4.00

Low

18

2.94

.53

2.00

4.00

Middle

18

3.26

.46

2.50

4.00

High

18

3.80

.38

3.00

4.00

Low

18

3.24

.46

2.50

4.00

Middle

18

3.52

.46

2.83

4.00

High

18

3.86

.28

3.00

4.00

Physical condition

Body
attractiveness

Strength

Physical self-worth

Global self-esteem
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Table 18

Girls: Post-Year 3 Descriptives of Self-Esteem (CY-PSPP) Scales Relative to
Physical Activity Tertiles

CY-PSPP scale

Physical
activity
tertiles

N

Daily step
mean

Std.
Dev.

Minimum
mean

Maximum
mean

Sport competence

Low

22

2.71

.
58

2.00

4.00

Middle

25

3.40

.49

2.50

4.00

High

23

3.73

.38

2.83

4.00

Low

22

2.52

.61

1.67

4.00

Middle

25

3.11

.38

2.50

4.00

High

23

3.59

.56

2.17

4.00

Low

22

2.41

.66

1.33

4.00

Middle

25

2.86

.56

2.00

4.00

High

23

3.28

.80

2.00

4.00

Low

22

2.62

.64

2.00

4.00

Middle

25

2.87

.54

2.00

4.00

High

23

3.45

.65

2.00

4.00

Low

22

2.60

.59

1.83

4.00

Middle

25

3.14

.44

2.33

4.00

High

23

3.61

.47

3.00

4.00

Low

22

3.22

.47

2.33

4.00

Middle

25

3.29

.51

2.40

4.00

High

23

3.76

.40

3.00

4.00

Physical condition

Body
attractiveness

Strength

Physical self-worth

Global self-esteem
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In each Pre/Post-Year 3 pairing (see Table 13), boys’ scores on the CY-PSPP
scales went up. In addition, an ANOVA was conducted for post-Year 3 data which
were analysed to determine if there was any relationship between Year 3 CY-PSPP
scale scores and membership of a physical activity tertile. Table 19 displays
analyses showing that, for boys at post-Year 3, every scale of the CY-PSPP was
significantly associated with the physical activity tertiles.
Table 19

Boys: ANOVA of Post-Year 3 CY-PSPP Scales by Physical Activity Tertiles

CY-PSPP scale

Sum of squares

df

F

Sig.
p<

Sport competence

Between groups
Within groups

5.61
11.39

2
51

12.31

.001

Physical condition

Between groups
Within groups

9.34
10.98

2
51

21.28

.001

Body attractiveness

Between groups
Within groups

7.41
20.21

2
51

9.16

.001

Strength

Between groups
Within groups

5.52
10.22

2
51

13.5

.001

Physical self-worth

Between groups
Within groups

6.66
10.65

2
51

15.64

.001

Global self-esteem

Between groups
Within groups

3.48
8.41

2
51

10.33

.001

To compare membership of low, middle and high physical activity tertile groups and
its relationship to the CY-PSPP scales, Tukey post-hoc tests were conducted. Table
21 presents these multiple comparisons for boys. Differences were between low and
high groups and middle and high groups, and these were significant for every CYPSPP scale. Differences between the low and middle group were also significant for
the Physical Condition scale.
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Table 20

Boys: Multiple Comparisons of Effects of PA Tertile Group on Post-Yr 3 CY-PSPP
Scales

CY-PSPP scale
Sports competence

Physical
activity tertiles
Low
Middle
High

Physical condition

Low
Middle
High

Body attractiveness

Low
Middle
High

Strength

Low
Middle
High

Physical self-worth

Low
Middle
High

Global self-esteem

Low
Middle
High

Physical
activity tertiles

Mean
difference

Sig.
p<

Middle
High
Low
High
Low
Middle

.27
.78
.27
.51
.78
.51

.23
.001
.23
.008
.001
.008

Middle
High
Low
High
Low
Middle

.38
1.01
.38
.63
1.01
.63

.05
.001
.05
.001
.001
.001

Middle
High
Low
High
Low
Middle

.12
.84
.12
.71
.84
.72

.83
.001
.83
.004
.001
.004

Middle
High
Low
High
Low
Middle

.09
.72
.09
.63
.72
.63

.81
.001
.81
.001
.001
.001

Middle
High
Low
High
Low
Middle

.32
.85
.32
.53
.85
.53

.11
.001
.11
.004
.001
.004

Middle
High
Low
High
Low
Middle

.28
.62
.28
.34
.62
.34

.12
.001
.12
.05
.001
.05

122

In each Pre/Post Year-3 pairing (see Table 12), girls’ scores on the CY-PSPP scales
went up. In addition, an ANOVA was conducted for post-Year 3 data which were
analysed to determine if there was any relationship between Year 3 CY-PSPP scale
scores and membership of a physical activity tertile.
Table 21 displays analyses showing that, for girls at post-Year 3, every scale of the
CY-PSPP was significantly associated with the physical activity tertiles.

Table 21

Girls: ANOVA of Post-Year 3 CY-PSPP Scales by Physical Activity Tertiles

CY-PSPP scale

Sum of squares

df

F

Sig.
p<

Sport competence

Between groups
Within groups

12.86
15.59

2
65

26.81

.001

Physical condition

Between groups
Within groups

13.42
18.36

2
65

23.75

.001

Body attractiveness

Between groups
Within groups

8.81
30.22

2
65

9.48

.001

Strength

Between groups
Within groups

8.49
24.53

2
65

11.24

.001

Physical self-worth

Between groups
Within groups

12.05
16.71

2
65

23.44

.001

Global self-esteem

Between groups
Within groups

3.97
13.91

2
65

9.28

.001

Tukey post-hoc comparisons were also conducted for girls. Differences were
between low and high groups and these were significant for every CY-PSPP scale.
Differences for girls between the low and middle groups were also significant for the
Sports Competence, Physical Condition, and Physical Self-Worth scales (see Table
22).
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Table 22

Girls: Multiple Comparisons of Effects of PA Tertile Group on Post-Yr 3 CY-PSPP
Scales

CY-PSPP scale
Sports competence

Physical activity
tertiles
Low
Middle
High

Physical condition

Low
Middle
High

Body attractiveness

Low
Middle
High

Strength

Low
Middle
High

Physical self-worth

Low
Middle
High

Global self-esteem

Low
Middle
High

Physical
activity tertiles

Mean
difference

Sig.
p<

Middle
High
Low
High
Low
Middle

.70
1.02
.70
.33
1.02
.33

.001
.001
.001
.08
.001
.08

Middle
High
Low
High
Low
Middle

.59
1.07
.59
.48
1.07
.48

.001
.001
.001
.01
.001
.01

Middle
High
Low
High
Low
Middle

.45
.87
.45
.42
.87
.42

.08
.001
.08
.11
.001
.11

Middle
High
Low
High
Low
Middle

.25
.83
.25
.58
.83
.58

.38
.001
.38
.01
.001
.01

Middle
High
Low
High
Low
Middle

.55
1.01
.55
.47
1.01
.47

.001
.001
.001
.01
.001
.01

Middle
High
Low
High
Low
Middle

.07
.54
.07
.47
.54
.47

.88
.001
.88
.001
.001
.001
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To investigate possible relationships between sufficient or insufficient physical
activity classifications and the CY-PSPP scales, paired t-tests were conducted.
There were no significant differences on CY-PSPP scales Pre/Post-Year 1 between
sufficiently active and insufficiently active girls. The same result applied to boys
Pre/Post-Year 1.
In Year 3, girls’ mean scores on all CY-PSPP scales went up from Pre- to Post-.
Girls who were insufficient in physical activity were significantly different from Pre- to
Post-Year 3 on Sport Competence (t=4.55, 26; p<.001), Physical Condition (t=1.99,
26; p<.05) and Global Self-Esteem (t=2.38, 26; p<.05) scales. Girls who were
sufficient in physical activity were significantly different from Pre- to Post-Year 3 on
Sport Competence (t=6.38, 42; p<.001), Physical Condition (t=3.16, 42; p<.01), Body
Attractiveness (t=2.351, 42; p<.05) and Global Self-Esteem (t=2.130, 42; p<.05)
scales.
Boys’ mean scores on all CY-PSPP scales went up from Pre- to Post- in Year 3.
Boys who were insufficient in physical activity were significantly different Pre- to
Post-Year 3 on Sport Competence (t=4.12, 20; p<.001) and Physical Condition
(t=2.274, 20; p<.05) scales. Boys who were sufficient in physical activity were
significantly different from Pre- to Post-Year 3 on Sport Competence (t=3.92, 33;
p<.001) and Physical Self-Worth (t=3.14, 33; p<.01) scales.
Independent t-tests revealed differences in all Pre-Year 3 and Post-Year 3 CY-PSPP
scales, for both sexes, based on membership of the sufficient or insufficient physical
activity groups. Every scale at both Year 3 measurement points was significant.
Table 23 (for girls) and Table 24 (for boys) display the descriptives and results of the
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independent t-tests for the relationship between sufficient/insufficient physical activity
group membership and scale scores for the CY-PSPP. The effect sizes for these
differences were large.
Table 23

Girls – Descriptives for Pre-Year 3 and Post-Year 3 Self-Esteem (CY-PSPP) Scales
Based on Membership of Sufficient or Insufficient Physical Activity Groups and
Independent t-Tests for Differences

CY-PSPP scale
Pre-Year 3
Sport competence
Pre-Year 3
Physical condition
Pre-Year 3
Body attractiveness
Pre-Year 3
Strength
Pre-Year 3
Physical self-worth
Pre-Year 3
Global self-esteem
Post-Year 3
Sport competence
Post-Year 3
Physical condition
Post-Year 3
Body attractiveness
Post-Year 3
Strength
Post-Year 3
Physical self-worth

Physical activity
group

N

Scale
mean

Std.
Dev.

t

df

Sig.
p<

Effect
Size

Insufficient

21

2.44

.55

5.25

68

.001

1.27

Sufficient

49

3.23

.60

Insufficient

21

2.44

.58

4.92

68

.001

1.19

Sufficient

49

3.18

.57

Insufficient

21

2.40

.59

2.90

68

.001

0.70

Sufficient

49

2.93

.75

Insufficient

21

2.54

.56

3.72

68

.001

0.90

Sufficient

49

3.12

.62

Insufficient

21

2.50

.56

5.99

68

.001

1.45

Sufficient

49

3.31

.50

Insufficient

21

3.06

.49

3.17

68

.001

0.77

Sufficient

49

3.46

.48

Insufficient

21

2.71

.62

5.86

68

.001

1.42

Sufficient

49

3.52

.49

Insufficient

21

2.52

.65

5.15

68

.001

1.25

Sufficient

49

3.31

.56

Insufficient

21

2.41

.61

3.38

68

.001

0.82

Sufficient

49

3.03

.74

Insufficient

21

2.53

.67

3.86

68

.001

0.94

Sufficient

49

3.17

.55

Insufficient

21

2.53

.53

5.95

68

.001

1.44

Sufficient

49

3.35

.53
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Post-Year 3
Global self-esteem
Table 24

Insufficient

21

3.13

.44

Sufficient

49

3.53

.50

3.15

68

.001

0.76

Boys – Descriptives for Pre-Year 3 and Post-Year 3 Self-Esteem (CY-PSPP) Scales
Based on Membership of Sufficient or Insufficient Physical Activity Groups and
Independent t-Tests for Differences

CY-PSPP scale
Pre-Year 3
Sport competence
Pre-Year 3
Physical condition
Pre-Year 3
Body attractiveness
Pre-Year 3
Strength
Pre-Year 3
Physical self-worth
Pre-Year 3
Global self-esteem
Post-Year 3
Sport competence
Post-Year 3
Physical condition
Post-Year 3
Body attractiveness
Post-Year 3
Strength
Post-Year 3
Physical self-worth
Post-Year 3
Global self-esteem

Physical activity
group

N

Scale
mean

Std.
Dev.

t

df

Sig.
p<

Effect
size

Insufficient

24

2.80

.62

4.35

53

.001

1.2

Sufficient

31

3.48

.55

Insufficient

24

2.76

.61

4.77

53

.001

1.3

Sufficient

31

3.5

.54

Insufficient

24

2.83

.57

2.68

53

.01

0.74

Sufficient

31

3.30

.71

Insufficient

24

3.01

.56

3.74

53

.001

1.03

Sufficient

31

3.55

.52

Insufficient

24

2.84

.58

4.60

53

.001

1.26

Sufficient

31

3.53

.52

Insufficient

24

3.22

.53

4.32

53

.001

1.19

Sufficient

31

3.75

.37

Insufficient

24

3.09

.60

4.20

53

.001

1.15

Sufficient

31

3.69

.45

Insufficient

24

2.85

.58

5.20

53

.001

1.43

Sufficient

31

3.60

.48

Insufficient

24

2.82

.63

2.86

53

.01

0.79

Sufficient

31

3.35

.72

Insufficient

24

3.03

.53

4.11

53

.001

1.13

Sufficient

31

3.60

.49

Insufficient

24

2.97

.55

4.43

53

.001

1.21

Sufficient

31

3.60

.49

Insufficient

24

3.26

.47

4.75

53

.001

1.31

Sufficient

31

3.78

.34
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Chapter 5: Discussion

Physical Activity
This study evaluated the effectiveness of a 3-year physical activity intervention for
children ages 9 through 12 in a state primary school situated in the inner southern
suburbs of Brisbane, Queensland. The study added further evidence to the
investigation of children’s physical activity levels and the relationships between their
activity levels and their school environment. Physically active lifestyles develop from
early childhood through the lifespan and are described as being moderately to highly
stable from youth through adolescence (Telama & Yang, 2000; Raustorp & Ekroth,
2013).
A relationship between increasing age and declining activity has, however, been
documented (Sallis, 1993), particularly the aspects of time spent on, and total
amount of, physical activity. A pattern of decline in youth physical activity for both
boys and girls from 12-15 years of age was also reported by Raustorp & Ekroth
(2013). It showed a mean decrease from 14,761 to 10,947 steps for boys’ daily
steps counts over a 10 year period. However, girls’ physical activity remained
relatively stable over the 10 year period, starting with a mean of 12, 951 steps and
finishing with a mean of 12, 374 steps. In a longitudinal study of Finnish young
people (Telama & Yang, 2000), declines in physical activity were documented as a
decrease from 9.4 hours at age 13 to 4.0 hours at age 18 among boys, while among
girls, the decline was much smaller, from 5.9 hours to 3.7 hours. At follow-up,
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Telama and Yang (2014) showed a mean decrease from 14,761 to 10,947 steps in
boys’ daily step counts over a 10 year period beginning at ages 13-18 and ending at
ages 22-25. Girls’ physical activity remained relatively stable over the 10 year period
starting with a mean of 12,951 steps and finishing with 12,374 steps. The aforementioned research would suggest that, among youth entering adulthood, levels of
physical activity from mid to late adolescence may influence achievement of adult
benchmarks for physical activity participation.
For girls in this current study, starting some 2,000 steps in arrears of their male
counterparts foreshadows a more difficult task in attaining adult physical activity
recommendations. Based upon a 25% decline of boys’ physical activity over
adolescence reported in research (Telama & Yang, 2000), boys in this study would,
on average, need to increase the steps-per-day average by some 24% to achieve
recommended adult benchmarks. Girls in this study, based upon a 21% decline in
physical activity over the 13-18-year olds reported in previous research (Telama &
Yang, 2000) would have to achieve approximately a 30% increase in mean daily
steps to reach adult physical activity recommendations.
Pedometer-determined daily mean steps as reported in this study are consistent and
comparable with similar studies conducted in Australia. From the beginning of Year 1
of the intervention to the end of Year 3, boys from this study had a mean daily step
count of 13, 250 weekday steps and girls had a mean of 11,525 weekday steps.
Similar results for daily step counts were reported in an Australian study (Hands &
Parker, 2008) consisting of 191 boys and 175 girls ranging from 9 to 12 years in age,
which found boys accumulated approximately 13, 015 mean steps per day and girls
11,112 mean steps per day. Another Australian study of 259 girls and 232 boys
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(Grades 4-7) reported mean step values of 11, 832 steps per day and 14, 163 steps
per day respectively (Cuddihy et al., 2003).
A tri-nations study of children’s pedometer-measured weekday daily physical activity
in the USA, Sweden and Australia (Vincent et al., 2003) reported 9-12-year old
Australian girls (n=187) averaging 11,895 steps per day and Australian boys (n=161)
averaging 14, 283 steps per day. The Healthy Kids Queensland Survey (Abbott et
al., 2007) found boys in Year 5 (n=438) averaging 14,555 steps per day and girls in
Year 5 (n=566) averaging 12,518 steps per day.
Mean daily step counts from this study were also comparable to The Australian
National Children’s Nutrition and Physical Activity Survey (Australian Department of
Health, 2007), wherein boys aged 9-13 years reported a mean of 12,961 steps per
day and girls aged 9-13 years, a mean of 10,875 steps per day. A USA study
(Vincent & Pangrazi, 2002) reported girls (n=243, aged 9-12) as having mean daily
steps of 10,798 steps and boys (n=181, aged 9-12) as having 13,280 mean daily
steps. When compared with mean step values from within Australia and the USA,
this study suggests that cohorts in this research are similar in the amount of
weekday habitual daily physical activity for both boys and girls aged 9-12 years.
If we consider a much broader, global picture of children’s habitual daily physical
activity, there are some clear differences in the mean daily steps reported in this
study. A Review by Beets et al. (2010) compared physical activity measured in step
counts from 43 studies, representing a total of 14,200 children from 13 countries.
Whilst taking into consideration the fact that most studies were non-uniform in
sample size, age and measurement timeframe, the review identified distinct
differences in daily step count totals. Both boys and girls from European countries
130

and girls from the Western Pacific regions, were more “physically active” than
children from the USA and Canada, with boys and girls from European countries
taking, on average, 2,389 and 2,375 more steps per day respectively and Westernregion girls taking 3,340 steps per day more than girls from the USA and Canada.
Boys from the Western region could not be compared as there were insufficient
numbers reported.
In a study of 408 children aged 10-11 years from the European country of
Liechtenstein and Canton of Schwyz (Kuhnis et al., 2013), daily mean step counts
for both boys and girls were higher than the step counts measured in the USA and
Australia. In Liechtenstein, boys (n=77) reported a weekday mean total step count of
16,733 and girls (n= 80) a mean weekday step count of 14,268 steps. In the Canton
of Schwyz, boys (n=122) recorded a mean of 15,293 steps and girls (n=139) a mean
of 13,604 steps.
Similarly, differences in recorded mean daily step counts between this study and
those from the Swedish contingent of the tri-nations study align strongly with the
reported findings from the Beets et al. (2010) review. Swedish boys (n=240) aged 912 years recorded a mean weekday daily step count of 16,870 whilst the girls (n=
235) recorded a mean weekday daily step count of 13,753 steps.
One reason for the difference in mean daily step counts between the studies
conducted in Liechtenstein and the Canton of Schwyz and the present study may be
differences in the use of active transport. It is noted in the study conducted in
Liechtenstein and Canton of Schwyz that some 87.8% of children involved in the
study from Liechtenstein and 91% of children involved in the study from Canton of
Schwyz commuted actively to school and this contributed, on average, 35 minutes
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(Liechtenstein) and 37minutes (Canton of Schwyz) of activity each day. If this active
commuting time is converted from minutes to step counts, one can see that this may
contribute approximately 3,300-3,500 steps to the children’s overall daily step count.
Discussion regarding the step counts reported from the Swedish children’s daily step
counts in the tri-nations study also made note of a local built environment that was
designed to encourage walking and cycling.
In Australia, active transport may not be the norm. In a usual week, 80.1% of
Queensland children travel to or from school by car, bus or train, compared to 15.2%
who walk and 2.9% who cycle (ABS, 2013). This is even less active transport than
reported in a 2000 study of 248 Grade 5 children at four schools in Brisbane,
wherein the most common form of transport to school was car (67%), with walking
the second most common form of transport (19.8%) followed by cycling (4.4%)
(Ridgewell, 2000). Thus, differences in transport choices may account for lower
mean daily step counts in the current study when compared with some other
countries.
Early pedometer-referenced cut points for amount of physical activity as suggested
by Vincent and Pangrazi (2002), were based on the Presidential Active Lifestyle
Award that set a standard of 11,000 steps per day for both boys and girls. After
reviewing the mean steps in their own research and taking into consideration
evidence from studies reporting that boys accumulated more steps per day than
girls, Vincent and Pangrazi suggested targets for girls of approximately 11,000 steps
per day and for boys, approximately 13,000 steps per day. Comparing these
suggested targets to the means of this current study, most boys and girls would have
not only received the “Presidential Active Lifestyle Award”, but would have also
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satisfied the standards suggested by Vincent and Pangrazi. In fact, participants in all
pedometer studies reported in this chapter would satisfy both step targets (Cuddihy
et al., 2003; Hands & Parker, 2008; Kuhnis et al., 2013; Vincent et al., 2003; Vincent
& Pangrazi, 2002).
One of the uses of quantifying children’s physical activity levels is for the purpose of
estimating a child’s health risk status. Based on increasing evidence that suggested
a prevalence of overweight and obesity in youth, Tudor-Locke et al. (2004)
established cut points for pedometer measured steps per day relative to criterionreferenced standards for healthy body composition in youth, as indicated by
international cut points for BMI. Based on a secondary analysis of pedometer data
collected from the USA, Australia and Sweden, it was determined that the median
optimal steps per day cut points for 6-12-year old children were 12,000 steps per day
for girls and 15,000 steps per day for boys. Thus, girls taking fewer than 12,000
steps per day and boys taking fewer than 15,000 steps per day were more likely to
be classified as overweight or obese. Translating these steps to time spent in daily
physical activity equates to approximately 120 minutes per day for girls and 150
minutes per day for boys (Tudor-Locke et al., 2011). When compared to the
accumulated time and steps per day benchmarks previously discussed (60 min/day;
11,000steps/day for girls and 13,000 steps/day for boys), some children would need
to accumulate substantially more steps per day to satisfy the criterion-referenced cut
points set in the 2004 Tudor-Locke et al. paper. The average boy would need to
include an extra 9 minutes of moderate to vigorous physical activity per day and the
average girl, approximately 3 minutes.
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Based on the mean daily steps indicated in this current study (11,525 for girls and
13,250 for boys), neither sex would regularly reach the 12,000 steps for girls and
15,000 steps for boys required to avoid likely classification as overweight or obese.
In fact, only the cohorts of children from the Sweden, Canton of Schwyz and
Liechtenstein studies would satisfy these benchmarks.
An interesting observation with this study was the wide variation in both boys’ and
girls’ step counts. The least active girl in this study achieved 3,589 steps per day and
the least active boy achieved 4,159 steps per day. For these children to reach the
cut point between sedentary and active lifestyle status would involve increasing their
daily step counts to nearly double what they are presently. The most active girl in this
study achieved 18,238 mean steps per day and the most active boy achieved 22,123
mean steps per day. The difference between the least active and most active girl is
14,649 steps per day, and between the least active boy and the most active boy is
17,964 steps per day. Equated to time, the most active girl was involved in
approximately 150 minutes more of activity than the least active girl and the most
active boy was involved in approximately 180 minutes more activity than the least
active boy.
Of concern are those children who have significantly low levels of physical activity.
The sedentary lifestyle index (Tudor-Locke, Hatano, Pangrazi, & Kang, 2008)
nominates children achieving fewer than 7,000 steps per day as being at risk of
adverse health conditions as a direct consequence of leading a sedentary lifestyle.
Sedentary behaviour associated with youth is linked to conditions of obesity, insulin
sensitivity and clustered metabolic risk (Mitchell & Byun, 2014). Children leading
sedentary lifestyles are more likely to become adults who lead sedentary lifestyles
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and are at increased risk of developing life threatening conditions (Telama et al.,
2014).
When considering the school context and the limited opportunities for both boys and
girls to be active throughout the school day, the wide variation in step counts
warrants further consideration in terms of both the structure and the targets of
interventions to increase physical activity in schools. Vincent and Pangrazi (2002)
suggest that, due to the structured environment characteristic of the school context,
both boys and girls are likely to be participating in the same activities with the
exception of free time during morning tea and lunch recess. Thus, the opportunities
for major differences to occur may arise from out-of-school experiences.
Measurement of children’s daily physical activity using pedometers in this study has
indicated that boys are more active than girls. Boys took on average 13,250 steps
per day and girls, 11,525 steps per day. These results are consistent with three
previous Australian research studies (Vincent et al., 2003 Hands & Parker, 2008;
Abbot et al., 2007).
The boy/girl differences in daily mean step counts described in this study were also
similar to studies conducted in the USA and Canada. In a study of 10-year old boys
and girls from the South Western region of the USA (Brusseau et al., 2011), boys
(n=400) had a mean daily step average of 13,082 steps while girls (n=429) had
11,065 steps. Results from a study of 9 to 12-year-old boys and girls conducted in
the South West region of the USA (Vincent & Pangrazi, 2002) showed that boys
(n=181) had a mean daily step average of 13,286 steps while girls (n=243) had
10,934 steps. Research involving children aged 6-12 years living in an Old Order
Amish community in Ontario, Canada (Bassett et al., 2007), showed that boys (n=58)
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mean daily steps averaged 19,066 compared to girls (n= 44) with 16,124 steps. As
with the instant study, in all of these USA and Canadian study examples, boys were
more active than girls. Boys were still more active than girls in studies conducted in
European countries, however, mean daily steps for both boys and girls aged 9 to12
years were higher than in this study.
Riddoch and colleagues suggest children’s physical activity habits may be a product
of both biological and environmental factors (Riddoch et al., 2004). One
environmental factor, season of the year, featured as an additional point of interest in
a study conducted over both summer and winter with Greek-Cypriot primary school
children (Loucaides et al., 2003). Results indicated boys (n=129) aged 11-12 years
averaged 17,651 steps per day over summer and 15,763 steps per day over winter,
and girls (n=127) aged 11-12 years averaged 13,701 steps per day over summer
and 11,361 steps per day over winter. These results suggest further investigation
into seasonal differences may be warranted. In the instant study, data on daily steps
were collected pre/post at identical times of the year in an effort to avoid seasonal
variations.
Additional differences between boys and girls in physical activity behaviours related
to the school day have been well documented in previous research (Barr-Anderson,
Auyoung, Whitt-Glover, Glenn, & Yancy, 2011; Beighle & Pangrazi, 2006). For
example, during school recess, the play habits of boys and girls differ. Girls are more
likely to congregate in small groups, engaging in conversation and socializing,
whereas, boys consider recess periods as opportunities to play competitive games
and dominate available open spaces (Barr-Anderson et al., 2011; Beighle, Morgan,
Le Masurier, & Pangrazi, 2006). A study by Brusseau et al. (2011) reported that
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during the lunch recess period of 20 minutes, boys accumulated some 1753±512
steps and girls 1289±393 steps. In another study, sixth-grade boys averaged 1,490
steps and girls 1,011 steps during a 15-minute recess break (Tudor-Locke, Lee,
Morgan, Beighle, & Pangrazi, 2006), while in a second study involving fifth-grade
children, boys took an average of 1,262 steps and girls averaged 918 steps during a
15-minute recess break (Beighle et al., 2006). Ridgers and colleagues reported that
girls engaged in 13.8% more sedentary activity and 8.2% less vigorous activity than
boys during recess (Ridgers, Fairclough, & Stratton, 2010).
Boys are also reported as being more active than girls outside of school hours. In a
study of third-, fourth- and fifth-grade students (121 boys, 150 girls, aged 10 years) in
the USA, boys recorded 7229±2877 steps and girls 5808±2059 steps during outside
of school time (Beighle et al., 2006). Boys in the study spent 25% of their time
engaged in physical activity and girls spent 20% of their time engaged in physical
activity. It has been suggested that parents may be more likely to let boys play
unsupervised than girls and this could be one of the reasons for the difference in
physical activity levels of boys and girls during outside of school time (Hardman,
Horne, & Rowlands, 2009). Mode of travel may also play a part as, in Australia, boys
are twice as likely as girls to actively travel to and from school (ABS, 2013).
Further analysis of the physical activity patterns of children in this study revealed that
boys and girls differed significantly on mean daily steps (p<.01) at every
measurement, both pre and post, which is consistent with research indicating girls
take fewer steps per day than boys (Beets et al., 2010).
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Self-Esteem
The state of being sufficiently physically active results from the relationship between
biological, psychosocial and environmental contexts and can be tracked across
continuums of age, sex and location (Cumming et al., 2011). In an effort to further
understand relationships between these entities, this study investigated both the
physical activity and physical self-esteem of participating boys and girls over the 3year intervention period. Motivation to be physically active draws upon an individual’s
perception of adequacy in the skills required to both participate in physical activity
and achieve desired outcomes. Research shows that children are more likely to
repeat activities in which they have been successful (Harter, 1982). Thus,
possessing adequate skills to be physically active and experiencing success in
physical activities are the foundations of a lifetime continuum of physical activity.
Mean scores calculated from the responses of both boys and girls to each of the six
sub-scales of the CY-PSPP provide an indication of physical self-perception at the
time of measurement. In Year 1 of the study, there were no significant differences
between Pre and Post means on any of the CY-PSPP scales for either girls or boys,
although, for some scales, there were either very tiny increases or decreases in
scale means. Given the established relationship between physical activity and
physical self-esteem, it is perhaps most surprising that Pre/Post Year 1 physical selfesteem scale scores did not actually decline, as mean daily steps significantly
declined from Pre to Post Year 1 for both boys and girls. It is, perhaps, the expected
increases in self-esteem as children get older that are reflected in any of the tiny
increases in scale scores.
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All scale scores were higher for girls at Post Year 3 than Pre Year 3. Scale scores
for girls Pre to Post Year 3 were significantly different on Sport Competence,
Physical Condition, Body Attractiveness and Global Self-Esteem scales, and the
effect sizes for these differences ranged from moderate to large. The Sport
Competence scale can be characterized as related to fundamental motor skills, thus
the focus of the physical activity circuits in intervention Phase 3 may explain this
significant and meaningful difference in the Pre/Post Year 3 scale score. The
Physical Condition scale can be characterized as related to physical fitness, in
particular, cardiovascular fitness, thus the 15 minutes of continuous physical activity
experienced in the Phase 3 circuits may explain this significant and meaningful
difference in the Pre/Post Year 3 scale score. Whilst no specific explanation is
offered for the significant increase in Body Attractiveness scale scores, it was
surprising that, as girls became older, their perception of Body Attractiveness
improved. There are many contributors to Global Self-Esteem, however, increases in
several CY-PSPP physical self-esteem scale scores would have played some part in
this.
All scale scores were higher for boys at Post Year 3 than Pre Year 3. Scale scores
for boys Pre to Post Year 3 were significantly different on Sport Competence,
Physical Condition, Physical Self-Worth and Global Self-Esteem scales, and the
effect sizes for these differences ranged from moderate to large. Boys Pre/Post
mean daily steps in Year 3 were not significantly different, but it is possible to
suggest that, while there was no increase in mean daily steps, the differences in the
Sport Competence and Physical Condition self-esteem scales may still be related to
the physical activity circuits. It is pleasing to see, as with girls, that Global Self139

Esteem significantly increased and it is suggested that physical self-esteem scale
scores would have played some part in this.
When the CY-PSPP scale mean scores from Pre Year 1 and Post Year 3 were
compared, significant differences were found only on the Body Attractiveness and
Strength scales for girls. Increases in strength with age are normal for both sexes,
so the result on this scale is not surprising. Given the body perception issues that
arise as girls progress towards adolescence, it was a pleasing result to see that girls’
self-esteem related to Body Attractiveness increased significantly across the
intervention period. As girls scale means on all of the CY-PSPP scales went up
Pre/Post Year 3, it was unexpected to see significant differences between Pre Year
1 and Post Year 3 only in two scales. It may have added to the ability to explain this
if self-esteem data could have been collected in Year 2 of the intervention, however,
the Principal would not approve this due to timetabling and curriculum issues. It
should be noted, however, that this is the only request that was not accommodated
by the Principal across the 3 years of the study.
Boys showed significant differences between Pre Year 1 and Post Year 3 on the
Sport Competence, Physical Condition, Physical Self-Worth and Global Self-Esteem
scales. As with girls, the result on the Strength scale was not unexpected, and
increases on Sport Competence and Physical Condition scales may be related to the
nature of the intervention circuit activities. As to the increase in Global Self-Esteem
scale scores for boys, the importance accorded to the physical domain may be
greater amongst boys than girls, thus contributing more to Global Self-Esteem.
Results in this study showing changes in children’s physical self-esteem across three
years are different than the longitudinal stability of self-perceptions in two Swedish
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studies Tudor Locke et al, 2006) and 12 to 22 years of age (n=39) (Raustorp &
Lindwall, 2015) . An additional comparison was made of boys’ Post Year 3 CY-PSPP
scale scores in this study with USA boys (Morgan, Graser, & Pangrazi, 2008) and
this showed that all six of the sub-domain scales were significantly different. For
girls, participants in this longitudinal study had significantly higher CY-PSPP mean
scale scores than USA girls in five of the six sub-domains, with the exception being
the Global Self-Esteem scale. A further comparison was made of this study’s results
for Post Year 3 sub-domain scales scores and those of Swedish children (n=48),
aged 11-12 (Raustorp, Stahle, Gludasic, Kinnunen, & Mattsson, 2005). For both
boys and girls, a very similar profile of median scale scores and ranges existed.
Favorable perceptions of Strength displayed by girls are similar to results obtained
by Moreno et al. (2007), but are in direct contrast to results obtained by Hagger et al.
(2005), Maiiano et al. (2004), Marsh (1989) and Welk and Eklund (2005), although
the girls in those studies were older than 12 years of age. It is also important to note
that those results were generated from “snapshots” of the cohorts as opposed to the
longitudinal measurements reported in this study.
It could be suggested that the mean Strength scale scores in this study significantly
rose over the 3-year period due to either the girls’ physical maturation over time or
the result of feeling “stronger” as a result of physical activity involvement. Moreno
and Cervello (2005) suggest that young girls observed over pre-adolescence mature
at an accelerated rate compared to boys and, thus, should generate increased gains
in physical strength. Further research using a longitudinal design is needed to
understand whether such increases in physical strength are age-related or a
combination of both maturation and physical activity.
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Girls were compared with boys on the CY-PSPP scales and there were no significant
differences either Pre or Post Year 1. Girls and boys were significantly different on
the Pre Year 3 scale means of the Body Attractiveness and Strength scales. Boys’
scale means were higher on every scale of the CY-PSPP in Pre Year 3.
Post Year 3 scale means were similar to Pre Year 3 means, with significant
differences between boys and girls again on the Body Attractiveness and Strength
scales as well as the Physical Self-Worth scale. Yet again, boys’ scale means were
higher than girls’ on every CY-PSPP scale.
Research confirms that girls regularly have lower scores on physical self-esteem
sub-scales than boys (Boyd & Hrycaiko, 1997; Goni & Zulaika, 2000; Haggar, Biddle,
& Wang, 2005; Harter, 1978; Hattie, 1992; Jackson & Marsh, 1986; Marsh, 1998;
Weiss & Bredemeier, 1983). With respect to specific scales, girls have been found to
have lower scores than boys in the sub-domains of Physical Condition, Strength and
Sport Competence (Hu”lyaAsci et al., 2005; Maiano, Ninot & Bilard, 2004; Marsh,
1998; Welk & Eklund, 2005), Body Attractiveness (Maiano et al., 2004; Marsh, 1998)
and Physical Self-Worth (Hu”lyaAsci et al., 2005; Maiano et al., 2004; Marsh, 1998;
Whitehead & Corbin, 1997).
Compared to Turkey, USA and Estonia, boys and girls from this study consistently
recorded higher mean scale scores across all sub-domains of the CY-PSPP. These
mean scale scores were already higher than the compared international cohorts
across all sub-domains when measured at the commencement of the intervention
(Pre-Year 1). This difference in mean scores continued across most sub-domains at
Post Year 1, Pre Year 3 and Post Year 3 points of measurement. One possible
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explanation for this result is that the children in this study may have had previous
positive experiences with physical activity prior to the commencement of this study.
It was also interesting to note that not only did these participants in this study exhibit
higher overall mean sub-domain scores but, compared with the Turkish, USA and
Estonian cohorts, the Australian cohort in this study showed the greatest similarities
between boys and girls on scale means.
Girls in this study, when measured at Pre Year 1, initially scored higher on the Body
Attractiveness scale than all three international samples but, by the beginning of
Year 3 of the intervention, their scale means had decreased to be similar to the
Turkish, USA and Estonian girls, even though the Australian girls were intended to
be participating in 15 minutes of additional daily physical activity each day during the
school week over the first two years of the intervention. One possible explanation for
this decline could be that the girls in this intervention study may have reached a point
in the maturation process where certain types and intensities of physical activity may
become insignificant to the way girls perceive their Body Attractiveness. The degree
to which physical development impacts on the self-esteem construct is still uncertain
and is thought to be decided by multiple factors and little-understood relationships
(Fox, 1988). Future research involving interventions of longitudinal design and
particularly targeted at females over this period of childhood and early adolescence
could possibly help to understand this process.
Observation of differences between girls and boys throughout the phases of the
intervention gave an interesting insight as to what influences may contribute to a
child’s physical self-perceptions. As this study examined perceived physical
competence over a 3-year period, it provides some insight into the effects of age and
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developmental maturation within a social and cultural context. Fox (1991) suggests
that these factors are central to changes in the sub-domains of the physical self.
Although the positive association between physical activity and self-esteem has
been well-documented, the contribution of this study’s intervention to CY-PSPP subdomain scale means may be inferred from the differing structure and delivery of the
intervention’s phases.
In Phase 1, after minimal involvement from the researcher, it was intended that
teachers would be free to choose the type and frequency of physical activity (15
minutes daily) based upon the class context and each teacher’s physical activity
competence. The physical activity offered to the students at this stage of the
intervention was to be enjoyable, age appropriate, within competence levels (thus
ensuring maximum participation), predominantly non-competitive, and able to be
performed in school attire.
It has been suggested that an individual’s self-perceptions are, in part, a product of
the degree of control an individual has whilst involved in physical activity or sport
(Whitehead, 1995). Both boys’ and girls’ self-concept perceptions have the capacity
to change depending on the social and cultural context that is their frame of
reference (Moreno & Cervello, 2005). The mode of physical activity suggested to
teachers in Phase 1 of the intervention was a simple class walk. Given the low skill
requirements of walking and its status as the most popular form of physical activity, it
is suggested that participation in this mode should enable both boys and girls to “feel
good” about themselves within the social context of walking, wherein they were able
to communicate and establish relationships with their classmates rather than having
to exhibit sporting competence. Lirgg (1993) suggests that boys and girls have
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differing agendas with regards to physical activity participation, with boys’ social
comparison effected via demonstration of sporting prowess through skill mastery,
and girls’ social comparison based on participation through communication and fun.
Sallis et al. (2000), when reviewing correlates of physical activity, found that preadolescent and adolescent girls’ physical activity participation was determined by the
opportunities afforded by the particular physical activity to both communicate and
have fun with their fellow classmates. If a walk or some other form of additional daily
physical activity actually was initiated by teachers in Year 1 of the intervention, then
this physical activity failed to effect substantial changes in self-esteem.
One important purpose of interventions based on longitudinal designs is to both
observe and understand changes in behaviour over time. As indicated, boys’ and
girls’ physical self-esteem changed significantly from Pre to Post Year 3. This is an
interesting result in part because it is in direct contrast to similar studies conducted
exploring the relationship between physical activity step counts and physical selfworth (Raustorp, Stahle, Gudasic, Kinnunen, & Mattsson, 2005; Raustorp, Mattsson,
Svensson, & Stahle, 2006; Raustorp, Svensson, & Perlinger, 2007; Raustorp, 2010).
Some plausible contributors to this result are suggested. The structure and content
of the physical activity sessions in Phase 3 were considerably different than in
Phases 1 and 2. Phase 1 intended to offer a classroom teacher initiated/led,
unstructured 15-minute walk each day. Phase 2 still offered the unstructured walk
format, but included the option of teacher initiated/led, accumulated physical activity
via low or no equipment activity breaks that could take place either inside or outside
the classroom. Phase 3 of the intervention consisted of a more structured physical
activity program based on physical activity circuits that were planned by university
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pre-service Health and Physical Education teachers. In addition, Phase 3 included
substantial classroom teacher support via distribution of all planning resources used,
including station numbers, station instruction signs and mud maps of how to set up
stations. It also supported the included physical activity via multiple opportunities for
classroom teachers to observe “how to” deliver the activities via modelling by preservice HPE specialist teachers. Each of the circuits was managed by the preservice
HPE specialist teachers and each circuit station was supervised by a classroom
teacher for a duration of 15-20 minutes over 3 days of the week. The change in
organization and delivery of physical activities gave children opportunities to practise
fundamental movement skills in a mainly cooperative and non-competitive
environment. From Pre Year 3 to Post Year 3, both boys’ and girls’ mean scale
scores increased on all of the CY-PSPP subscales. Thus, it could be suggested that
the preservice HPE specialist teachers’ expertise in planning and delivery led boys
and girls to greater participation and skill improvement and, consequently, built
higher physical self-esteem.
Pangrazi (2011) suggests that boys may be more motivated to participate in
competitive activities and girls to participate in cooperative activities. If the activities
were viewed as offering opportunities to master skills in a fun environment, then the
girls may have been more motivated to participate, leading to increased feelings of
perceived competence. This process implies the importance for educators of
ensuring that fundamental motor skills and a fun context form major parts of
children’s physical activity experiences.
It has been suggested that the process of age-related maturation may be a factor in
the change in both girls’ and boys’ perceived competence over the 3-year period
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from the beginning of the Phase 1 to the end of Phase 3. Studies encompassing the
early-to mid-adolescence period and using the CY-PSPP have been mainly
restricted to females (Cumming et al., 2011). Declining and, subsequently, lower
scale scores were reported for girls on the sub-domains of Body Attractiveness
(Niven, Fawkner, Knowles, & Stephenson, 2007), Sport Competence (Craft, Pfeiffer,
& Pivarnik, 2003) and Physical Self-Worth (Davison, Werder, Trost, Baker, & Birch,
2007; Niven et al., 2007). These results are supported by research showing declining
levels of motor competence with age in the female population (Lubans et al., 2010).
In this study, neither girls nor boys showed age-related decline in physical selfesteem over the duration of the intervention. In fact, perceived physical competence
increased with age. Further research using longitudinal designs is needed to
establish the seemingly intricate relationships between gender, age of maturation
and physical activity type.
Self-Esteem and Physical Activity
One’s perceptions of physical ability and the relationship of these perceptions to
motivation to be physically active have been the focus of extensive research. The
relationship between these two areas of interest is considered an important
precursor in developing children’s psychological wellbeing. Harter’s (1982)
competence motivation theory suggests that physical competence and physical
activity are known associates and have a direct influence on each other.
The instant study investigated this relationship and found that the children who are
more physically active score more highly on all CY-PSPP sub-domain scales and,
thus, have a higher physical self-esteem than those who are less active. This result
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is similar to previous research conducted by Welk and Eklund (2005) who found
each of the sub-domains of the CY-PSPP to be significantly correlated to the
physical activity recorded (r = 0.32-0.44).
Understanding the relationship between children’s physical self-perceptions and
physical activity participation continues to be an area of interest. Cuddihy et al.
(2006) reflect the uncertainty surrounding this relationship by asking whether
children engage in physical activity because they have high self-perceptions, or have
high self-perceptions because of their participation in physical activity. Even though
Welk and Eklund (2005) found self-perceptions to be related to physical activity, it is
still not fully understood to what extent each of the domains of the CY-PSPP is
correlated to physical activity. Results from research conducted by Welk and Eklund
(2005) assert that a causal relationship between physical activity and physical selfperceptions could not be determined due to the cross-sectional nature of their study
design. It is, therefore, both possible and likely that physical activity may not be the
sole determining factor affecting physical self-perceptions, but to what extent
physical activity contributes to physical self-esteem remains uncertain.
Both girls’ and boys’ mean scale scores on the CY-PSPP increased in this study
from Pre Year 3 to Post Year 3. A comparison of low, middle and high physical
activity tertile groups also revealed a positive association between levels of physical
activity and mean scale scores for the sub-domains of the CY-PSPP. For boys,
differences between low and high physical activity tertile groups and between middle
and high groups were significant for every CY-PSPPP scale mean. For girls,
differences between low and high physical activity tertile groups were significant for
every CY-PSPP scale mean.
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When comparing the positive relationship between the CY-PSPP domain scale
scores and the physical activity groups of Low, Middle and High, concurrent validity
may be clearly seen when reference is made to Figures 1 and 2. Content validity
may be seen displayed in Table 24, wherein the ANOVA and Tukey follow-up
comparisons indicate that, for those participants who were in the “Sufficient” physical
activity group reported significantly different and higher CY-PSPP mean scale scores
than participants in the “Insufficient” physical activity group. These results are
similar, irrespective of sex.
For girls categorised as “Insufficient” in physical activity, no significant correlations
existed between mean daily steps and 5 of the 6 CY-PSPP sub-domain scale
scores. The exception was the Body Attractiveness scale, which warrants further
investigation. The outcome was similar for boys categorised as “Insufficient” in
physical activity. For boys, no significant correlations existed between mean daily
steps and any of the CY-PSPP sub-domain scale scores. In contrast, when either
girls or boys are categorised as “Sufficient” in physical activity, there are moderate
correlations (r=.35 to .61) with the CY-PSPP sub-domain scale scores, and these are
significant at the p<.001 level for 11 of 12 correlations, with the 12th correlation
significant at the p<.05 level.
The Sufficient category for physical activity is based on the likelihood that a child will
meet recommendations for 60 minutes per day of moderate-to-vigorous physical
activity. Based on the above-stated correlations, it is also possible to say that
children who are categorised as having “Sufficient” physical activity also have high
physical self-esteem. (See Table 25)
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An important finding is that Phase 3 of the intervention resulted in both higher levels
of physical activity and higher levels of physical self-esteem Pre to Post Year 3. The
importance of this as well as suggested reasons for this are further discussed under
the sub-heading of “Physical Activity Intervention”.
Table 25
Post Year 3 Self-Esteem (CY-PSPP) sub-domain scale score
correlations with
Post- Year 3 Mean Daily steps
Physical
Activity
Classificatio
n

Insufficient

Sex

Girls

Boy
s

Sufficient

Girls

Boy
s

CY-PSPP sub-domains

Sport

Physical

Body

Comp
.

Conditio
n

Attract.

.19

.13

.001

NS

NS

.24

Strength

Physical

Global

SelfWorth

SelfEsteem

-.16

.18

.16

NS

NS

NS

NS

-.42

-.6

.3

-.3

-.45

NS

.05

.01

NS

NS

.05

.50

.54

.46

.45

.54

-.46

.001

.001

.001

.001

.001

NS

.52

.61

.53

.61

.54

.35

.001

.001

.001

.001

.001

.05
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Previous research has also reported a positive relationship between physical activity
and CY-PSPP sub-domain scale scores (Spence, McGannon, & Poon, 2005; Weiss
& Gill, 2005; Babic, Morgan, Plotnikoff, Lonsdale, White, & Lubans, 2014).
There is another way to look at these results. The Pre to Post Year 3 change in
mean daily steps for girls in the low physical activity tertile amounted to 388 steps
and for girls in the high physical activity tertile, 586 steps. Thus, for girls in the low
active tertile group, a mean daily physical activity increase as small as 3 to 5 minutes
was positively associated with increases in the means of all of the scales of the CYPSPP.
Given the positive associations between physical activity levels and physical selfperception scale scores in Post Year 3 intervention measurements, it is suggested
that even small increases in physical activity result in a significant change in physical
self-esteem scale scores. Future research may use a wider array of measures to
specifically identify factors of change in this relationship.
The initial investigations in this 3-year, longitudinal study focused on the relationship
between a school day physical activity intervention and changes in children’s levels
of daily physical activity. The study continued by exploring relationships between
children’s physical self-perceptions and physical activity levels. In addition to the
relationships discussed thus far, it is important to consider how the changing
strategies in the intervention itself may have affected both physical activity and selfesteem.
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Physical Activity Intervention
One of the important outcomes from any intervention is the overall effect on
intervention participants measured from baseline to post-intervention. This study was
conducted over a 3-year timeframe, with each year having a daily time period during
which additional physical activity was intended to be provided for children in each
participating class in the case study school. Children in each of these classes were
measured for daily physical activity using pedometers at pre- and post-intervention
iterations for each intervention phase. This process occurred during each of 3
intervention phases over a 3-year period. Children’s pre and post daily step means
were compared, and this provided an indication as to whether the planned physical
activity intervention activities for that period may have been associated with either an
increase or a decrease in mean daily steps. During the first phase of the intervention,
mean step counts of both boys and girls showed a small and non-significant
decrease from pre-intervention to post-intervention (girls: pre-11,835 steps/post
11,022 steps; boys: pre-13,392 steps/post 12,652 steps). During the second phase
of the intervention, both boys’ and girls’ mean daily step counts again showed a
small and non-significant decrease (girls: pre-11,407 steps/post 10,898 steps; boys:
pre-14,282 steps/post 12,618 steps). During the third and final phase of the
intervention, girls’ mean daily steps increased pre-intervention to post-intervention
and boys’ mean daily steps stayed relatively stable (girls: pre-11,644/post-12,349
steps; boys: pre-13,270 steps/post-13,289 steps).
The mean daily step counts for each intervention phase over the first 2 years
suggest that the first two iterations of the intervention failed to increase children’s
physical activity. A systematic review of school-based interventions in promoting
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physical activity reported some evidence of interventions which led to improvements
in children’s engagement in moderate to vigorous physical activity (Dobbins et al.,
2013). The review reported that, even though a majority of the studies were
randomized controlled trials, they were, at a minimum, at moderate risk of bias. It
was further noted that, based upon the reported magnitude of the effect being small
and the consequent moderate risk of bias, the results claiming improvement in
physical activity level should be viewed with caution.
In the case of this study, there are several possible explanations for the pattern of
results observed over the course of the three phases of the intervention, including
the small decreases in mean daily step counts observed over the first two phases.
Post-hoc investigation by the researcher following the first two phases of data
collection revealed no obvious external factors that might have accounted for the
decreases in step counts that were measured. The results did not appear to be due
to seasonal variations in activity patterns influencing step counts or the timing of
pedometer data collection as the study’s method dictated that data was collected at
the same time in each year. In addition, the Physical Education program structure
remained consistent across data collection periods and there was no notable change
in school sporting programs. As these decreases were relatively small and not
statistically significant, it is reasonable to suggest that these decreases may reflect
random variation in physical activity levels across time.
However, notwithstanding these findings, the question remains as to why the
intervention strategies over the first two phases of the study failed to result in
significant increases in children’s levels of physical activity. In Queensland, the
“Physical Education” part of the Health and Physical Education learning area is
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delivered in primary schools by specialist teachers. However, in the first two years of
the intervention primary responsibility was given to the classroom teachers for
planning and implementing 15 minutes of daily physical activity. In Phase 1, support
from the researcher was minimal consisting of an introduction to the importance of
physical activity at a teachers meeting and written resources, such as books of
ideas, lesson plans and unit plans for physical activity placed in the staff room.
After consultation with teachers at the commencement of intervention Phase 2, the
teachers were supported with the same staff room resources used in Intervention
Phase 1 plus additional materials were made available for use in their individual
classrooms. Teachers were further supported with professional development on a
pupil-free day to enable them to use “physical activity breaks” either inside or outside
the classroom. School physical education equipment was re-organised and made
more easily accessible in more locations. Teachers had the choice of either
conducting a 15 minute walk with their class or ensuring that the class accumulated
15 minutes of physical activity time via “physical activity breaks", or a combination of
these, so long as the children could be involved in developmentally appropriate,
inclusive, enjoyable and mostly non-competitive activities.
In-school short activity breaks are well supported in research literature as providing
substantial increases in physical activity (Barr-Anderson et al., 2011). Accumulation
of such breaks throughout a typical school day could potentially add a further 60
minutes to existing physical activity time. Children involved in a 15-minute physical
activity break, whether it be a walk or teacher – initiated games, could be expected
to accumulate up to a possible 1,650 to 1,800 steps (Tudor-Locke, 2011). In fact,
girls’ mean step counts decreased from 11,835 steps to 11,022 steps in Phase 1 and
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11,407 steps to 10, 898 steps in Phase 2. Boys also showed a decrease from 13,392
steps to 12,652 steps in Phase 1 and 14,282 steps to 12,618 steps in Phase 2.
Physical activity evidenced by mean daily steps over the three phases of the
intervention may indicate successful or unsuccessful strategies to increase children’s
daily physical activity in school time. Despite significant support for the interventions
in phase 1 and 2, results suggest that, in this case, intervention strategies had little
positive effect on children’s physical activity levels when they relied for their
implementation on the initiative of classroom teachers alone. Possible explanations
for the overall mean step outcomes from the initial two phases of the intervention
include the irregular use of, or even lack of use of, the 15-minutes of daily physical
activity.
Barriers to classroom teachers engaging students in physical activity time have been
classified as either institutional (outside the teachers’ control) or teacher-related
(arising from teacher behaviour) (Morgan & Hansen, 2008). Based upon the
recorded step counts over the first 2 phases, it would seem reasonable to suggest
that other curriculum priorities took precedent over implementation of the study’s
intervention strategies. Internal factors have been shown to exert great influence on
the accuracy with which teachers interpret the goals of change and the degree to
which they implement change. In particular, research shows that the frequency of
attempts to change can be influenced by whether or not teachers perceived that the
benefits outweighed the costs (Tomlinson et al., 2003).
Some research indicates that physical activity promotion in the school context is
more sustainable when a multi-component strategy is employed whilst
encompassing a whole-school approach (Dobbins, DeCorby, Robeson, Husson, &
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Tirilis, 2009). The involvement of teachers in implementing change in schools is
critical. External factors that may positively affect teachers’ willingness to change
include supportive administrators (Handler, 2010; Fullan, 2001), a stable school
environment that encourages risk taking (Fullan, 2001; Kanter, Stein, & Jick, 1992)
and adequate resources, including time and materials (Donahoe, 1993; Elmore,
Peterson, & McCarthy, 1996). Resources may be a key issue in the delivery of
physical activity initiatives. Although conducted at tertiary level, research in
technology education shows that teachers are more likely to integrate technology
into their teaching when they are not required to spend extra time and energy to
obtain the resources they need (Adamy & Heinecke, 2005). In Phase 1 of this
study’s intervention, resources for teachers were placed in the staff room; however,
in Phase 2, teachers were given resource materials for their individual classrooms
and school physical education equipment was re-organised and made more easily
accessible. Unfortunately, neither of these intervention modifications resulted in
increased mean daily steps.

Of particular concern in this study are results showing that girls took, on average,
approximately 2,000 fewer daily steps than boys over the first 2 phases of the
intervention period. The closest the girls came to the boys was at post daily steps
Phase 3 (939 steps) and the furthest apart was at pre daily steps Phase 2 (2,875
steps). One possible reason for the difference between step counts over the first two
years of the intervention is differences between boys and girls involving physical
activity participation. Boys are motivated by activities that are competition orientated
and may tend to participate in team and/or competitive activities such as soccer,
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basketball or football, whereas girls may view unstructured periods of the day as
opportunities to socialise and talk with other girls (Blatchford, Baines, & Pellegrini,
2003). At the research school site, the researcher observed that soccer was a
popular game mainly amongst boys, many of whom played either before school
and/or during lunch recesses. While this comment is based on anecdotal
observations, differences in non-structured physical activity patterns between boys
and girls could partly explain why step counts for boys were, on average, greater
than that of girls at the school.
The difference in mean daily step counts between boys and girls over the first 2
years of this study, in conjunction with the Pre Year 1 to Post Year 3 mean step
count data, is of concern from two perspectives. Firstly, if the difference of 2,000
steps is viewed as approximately 20 minutes of activity and then project that time
frame over a typical 5 day school week, girls in this mean step range would be 100
minutes less active than their male counterparts. When projected over 6-years of
primary school, it could be expected that the boys to would have been active for
some 67 more hours or traveled approximately 1,900km more than the girls.
When the mean daily step counts of boys were compared to girls at the end of the
third year of the intervention, boys still took more daily steps than girls, but the
difference between the two sexes was less than at the beginning of Phase 3. Boys
maintained a consistent mean daily step level, averaging approximately 13,000 steps
per day; however, girls’ mean daily steps increased by approximately 50%. This
resulted in the difference between mean daily step counts of boys and girls
decreasing to approximately 939 steps. One possible explanation for this result was
that the activities or teaching strategies used in this part of the intervention motivated
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the girls more than the boys. Although it is also possible to suggest that the boys
may have been motivated by the activities or strategies used in this part of the
intervention, but this may not have translated into an increase in mean daily steps
due to the fact that the boys may have already accumulated the maximum available
physical activity time throughout the day, both during and after school hours.
Pangrazi and colleagues postulate the notion that interventions designed to increase
physical activity may support the least active sex, in this case girls, where evidence
of increase is easily visible, rather than boys who, in this instance, may already come
close to the “ceiling” for daily physical activity participation (Pangrazi et al., 2003).
In Phase 1 of the study, despite enthusiastic modelling of the “daily walk” by the
Principal of the school, only two teachers filled in the requested walking Activity Log.
Because of this, it was difficult to discern whether teachers were taking students out
for additional daily physical activity or not.
The intention was for the daily walk to be a simple activity for teachers to schedule,
as well as an inclusive activity requiring no equipment and no preparation. The
Principal suggested that the teachers might need activities that were more motivating
and might require additional support to deliver such activities. Teachers
acknowledged this as a possibility during informal discussions. Thus, the strategy
was changed in Phase 2. School equipment for all of these possible activities was
reorganised to make it easier for teachers to access it.
In Phase 2, teachers were provided with easy-to-organise, low-equipment physical
activity ideas for sessions with students. Additionally, teachers attended a two-hour
workshop conducted by the researchers on how to incorporate physical activity
inside the classroom without having to go outside. As part of the interactive
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workshop, teachers received a booklet of the activities in which they participated so
that they could implement them in their own class.
After data analyses of daily steps in Phase 2, the researcher suspected that either
(a) teachers were not conducting the activities or (b) the activities were conducted
too infrequently and/or were of insufficient duration and/or did not motivate student
participation or (c) the way in which the activities were presented negatively affected
participation by students. Again, despite reminders and encouragement from the
Principal, Activity Logs were not completed.
Because research reports that when school day physical activity is increased,
children do not compensate by reducing out of school activity (Dale, Corbin, & Dale,
2000), a different strategy to increase children’s school day physical activity was
utilised for Phase 3. Primary HPE Specialist pre-service teachers designed and
conducted 12-15 minute circuits for the school students. Classroom teachers were
involved by monitoring a specific station and periodically rotating to another station.
This allowed them to see extensive modelling of how activities were conducted and
provided them with the practice and written resources to repeat these activities with
their classes. Every teacher received “mud maps” of each different circuit,
instructions on how to set up and conduct all of the activities, pictures and/or
instruction cards for students for each station and station number markers.
In addition, the following paragraphs offer comments based on the researcher’s 17
years of teaching Primary pre-service classroom teachers at universities and his own
experience teaching students in Primary classrooms and in Primary Physical
Education as to possible reasons for the failure of strategies in Phase 1 and Phase
2.
159

The researcher has observed that teachers are “in charge” in their own classrooms.
Even if teachers were not personally confident in physical skills, a daily walk, as
requested in Phase 1, required no skills. Thus, the opportunity for avoiding the
physical activity would not likely be due to lack of teacher skills or fear of
embarrassment about lack of skills in front of the students. Neither did walking
require student skill, thus making it easily inclusive. Neither did walking require any
equipment, so lack of equipment could not have been a constraint on providing
opportunities for physical activity. The Principal was able to ask and encourage
teachers to engage in providing additional daily physical activity for students, but this
was not monitored.
The activities provided for Phase 2 were very simple to organise and conduct and
required only low-level fundamental movement skills. This was evident to the
researcher based on his extensive teaching experience with pre-service Primary
classroom teachers in university courses. Thus, the organising and conducting of
activities could not have been an issue, nor could lack of physical skills. For activities
that required equipment (which the teachers did not have to choose), the
researchers better organised the school’s physical education equipment and made it
more easily accessible to classroom teachers. The only equipment required for any
of the in-classroom activities was paper, ribbon and a whiteboard to write on, so
equipment could not have been a restriction in Phase 2. If teachers did not wish to
go outside, the in-classroom activities workshopped with them gave them other
options, so that could not have been an issue in terms of providing physical activity.
The researcher suggests that the failures of Phase 1 and Phase 2, may have to do
with decisions teachers make in their own classrooms. If teachers decided they did
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not have time for students to do physical activity, or if they believed that there were
other learning areas that they prioritised more, they could choose not to engage in
daily physical activity. Teachers have always been held highly accountable for
students’ literacy and numeracy, whereas they were not held accountable for
physical activity. It was not until Phase 3, when the Principal approved scheduling of
the daily circuits, and planning, delivery and materials were done for the classroom
teachers, that daily physical activity increased. With a change in Principal at the
school, this was no longer allowed, thus illustrating the importance of the Principal’s
role in enabling physical activity in school time through such mechanisms as
timetabling and classroom teacher support.
Research shows that mandated change commonly evokes rejection and reversion to
traditional behaviours (Clement, 2014; Hinde, 2004; Spillane, Reiser, & Reimer,
2010). If, however, teachers are involved in planning and implementing change, they
are more likely to assume responsibility for it (Helsby, 1999). Even when teachers
are not involved in such planning, they may still implement change if they perceive
that it will have a positive influence on students. Researchers recommend building
consensus for change in an individual school setting to encourage teachers to ‘buy
in’ (Datnow & Castellano, 2000). In this study’s intervention, this attempt to
encourage “buying in” included a pre-intervention staff meeting presentation on the
importance of physical activity for children. Teachers were also encouraged to “buy
in” by wearing a pedometer themselves for the week prior to Phase 1 data collection.
School culture, socially constructed by the faculty and staff within the school, also
affect engagement with change. Whilst there may be a ‘whole of school’ culture,
teacher subcultures also exist and these are often formed on the basis of ideological
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similarities (Hargreaves, 1994; Terhart, 2013). Discontented subgroups of teachers
can disrupt the implementation of change (Sikes, 1992).
Whilst both external and internal factors contribute to behaviour change, some
literature on change in educational settings highlights the importance of considering
individual teachers’ beliefs rather than the school as a whole (Aubrey, 1996;
Warfield, Wood & Lehman, 2005). Research shows that some of the most significant
predictors of individual change are teachers’ perceptions and beliefs about their own
practices, thus, consideration of intervention strategies that facilitate teachers’
willingness and ability to implement change warrant consideration.
An individual’s teaching belief can be described as a combination of both personal
beliefs and values about knowledge, society, education and politics (Kagan, 1992)
as well as a process of enculturation and social construction (Pajares, 1992).
Individual teaching style is influenced by the beliefs that a teacher holds and can
determine various decisions made with respect to teaching methods and approaches
(Pajares, 1992).
Personal teaching efficacy has been defined as a teacher’s perception of their own
ability to influence student learning and is considered a primary predictor of teacher
behaviour (Smylie, 1994). Teachers who perceive they have the ability to affect
student learning often demonstrate this through change or implementation of new
classroom strategies and are much more likely to adopt new teaching behaviours
than those teachers who have a poor perception of their ability to affect student
learning. Literature proposes that teacher self-efficacy influences effort expenditure
relative to change (Imants & DeBrabander, 1996) and predicts willingness to try out
new teaching ideas, particularly techniques that are difficult to implement (Caprara et
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al., 2006). In the absence of other support for or pressure to change, changes in
teacher practice are directly related to personal teaching efficacy (Smylie, 1994).
Self-efficacy has also been positively correlated with which activities teachers
choose to teach. In research with female primary school student teachers in
England, those with more positive physical self-perceptions in sports competence
also had more positive attitudes towards teaching physical education (Faulkner &
Reeves, 2000). Bandura (1977) notes that to experience greater self-efficacy,
teachers firstly need to feel technically competent, in other words, that their practice
is appropriate and potentially effective to students’ learning.
Prior experiences are additional mediators for or against teacher change. Both preservice teacher courses and school teaching experience in physical education have
been shown to increase perceived teaching competence (Carney & Chedzoy, 1998);
yet beliefs that have been formed through the teacher’s participation in physical
education classes and sports as children persist as a reference point against which
are measured any alternative views they encounter (Doolittle et al., 2008). Primary
school student teachers who were most active had the most favourable attitudes
towards teaching physical education and the least active had the least favourable
attitudes (Katene, Faulkner & Reeves, 2000).
In addition to consideration of factors that may facilitate classroom teacher
participation in physical activity interventions for children, factors that may inhibit
individual teacher change also warrant consideration. Teachers may be unaware of
the importance of or need for change or they may lack the pedagogical or content
skills to implement change. Given the multiple learning areas that Primary classroom
teachers must address, it is understandable that they may not be able to stay
163

abreast of effective strategies and practices for each. In addition, long-serving
teachers have lived through numerous changes in curriculum and professional
development initiatives only to see them reconfigured with each change in system
priorities, funding or change of government. It is perhaps not surprising that they are
unable to make any long-term commitment to change.
Motivational factors may create barriers to teacher change. For example, intrinsic
motivation to implement change may be hampered by a feeling of being manipulated
by ‘the system’ as opposed to being in control of one’s own teaching environment. In
addition, there is a comfort that comes with a routine that one has been successful
with. It is a risk to change that routine and, perhaps, to have to relearn and begin the
mastery process again. Fear of failure, possibly brought on by previous failing
experiences in physical education, may prevent some teachers from avoiding an
attempt at change.
Time management issues associated with ‘the crowded curriculum’ present another
challenge to change. Teachers are expected not only to manage time, but to
prioritise the use of their time. Distribution of time may relate to educational system
priorities and to accountability assessments. For example, research on the effects of
standardised testing on teaching shows that teachers feel strong pressure from
media, principals and parents to improve student test scores. Standardised tests
also affect planning and delivery, with teachers giving substantial portions of time to
areas being tested (Herman & Golan, 1993).
Queensland state schools are organisations of their own, within the state education
organising body. Although schools have top-down direction, teachers are still
autonomous. What they do in their classrooms may ignore directives. In addition,
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schools are vulnerable to changes in teaching staff and leadership, thus creating
additional instability within the organisation. If there are no clear leaders who can set
an example for those who are interested in change, then change may be difficult.
Sometimes it may not be possible for individuals to adopt behavioural change until
the organisation itself does so (Rogers, 1995). For example, the implementation of
an Education Queensland policy, Smart Moves, which was designed to increase
school day physical activity, was confirmed only by the school Principal ticking a
“yes” to one question on a state education department annual school survey, making
it quite easy to ignore such a mandate.
In contrast to the first 2 phases of the intervention in which the teachers were selfdirected instigators of physical activity opportunities, and which produced no
increases in physical activity, the third year of the intervention provided substantial
support for the classroom teachers. The approach used in this period of the
intervention was considerably more labour intensive for the research team. Principalapproved physical activity circuits were timetabled and these were conducted three
days per week by pre-service Health and Physical Education specialist teachers.
The first role of these pre-service specialist teachers was to plan circuit activities that
were inclusive, enjoyable, based primarily on fundamental motor skills and mainly
non-competitive. Because the physical activity intervention was intended to be elfsustaining in the school, copies of all planning materials, including curriculum
references, teaching strategies, “mud maps” of how to set up the circuit stations,
listing of required equipment and “circuit station” signs were given to the classroom
teachers at least 24 hours in advance. The second role of the pre-service teachers
was to be “best practice” models of teaching pedagogy with respect to physical
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activity. The majority of classroom teachers became active partners in the set-up,
monitoring and delivery of the circuit stations. Some teachers also participated in
various circuit stations.
This approach not only reversed the trend over the previous 2-year period, but also
saw increases in daily step counts for both boys and girls. Most health practitioners
and researchers would agree that any increase in physical activity is better than
none and, when projected over a child’s school week, and ultimately over an entire
year of school life, it could be the defining factor of this child becoming an active
adult.
Interventions aiming to increase children’s pedometer-determined daily physical
activity behaviour have been underpinned with the knowledge that pre-adolescent
girls are a group at-risk group of becoming sedentary adolescents (Corbin, Pangrazi,
& Welk, 1994; Dobbins et al., 2013). It has been suggested that the school context is
conducive to targeted interventions for less- active children, particularly girls who are
less active than boys during the school period of the day (Belton, Brady, Meegan, &
Woods, 2010).
It is widely accepted that boys accumulate more daily physical activity than girls
(Duncan et al., 2006; Le Masurier et al., 2005; Vincent et al., 2003). This
understanding suggests that girls might be a target group for increasing physical
activity and, thus, an area of research focus (Duncan et al., 2008). It was of
interested to determine whether any girls could be identified as a target group for the
Phase 3 type of intervention.
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Both boys and girls were recoded, based on number of mean daily steps, into tertiles
that identified participants as low, middle and high physical activity groups. One of
the most interesting results observed was that, for each year of the intervention,
including for Phases 1 and 2, the girls in the lowest physical activity group showed
the most significant increases in mean daily steps. This finding contrasts with
previous research which suggests that mean daily steps remain relatively stable
among both sexes in the preadolescent period (Wickel et al., 2007) before starting a
decline from Year 8, followed by a significant drop from Year 10 onwards (Beets et
al., 2010; Cuddihy, Michaud-Tomson, Jones, & Johnstone, 2006).
Although the increases over the first 2 years were not significant in nature, it must be
realized that any small gain in increasing step counts on a daily basis for members of
this low activity girls’ group is a step toward achieving a healthy lifestyle. This group
had significantly different mean daily step pre-Year 1 to post-Year 3 (t=2.778, 21;
p<.01) with a large Effect Size in the large range (D=.8). The difference between pre
and post mean values of this group over the 3 year equated to approximately 2,200
steps per day. Thus, girls in this group were getting a further 22 minutes of activity
compared to when they started in the intervention. So for this group of girls, even
intervention Phases 1 and 2 may be considered successful to a small degree. This is
a pleasing result because one central objective characteristic of school-based
physical activity interventions is to encourage increases in physical activity of target
groups. What factors or combination of factors caused this group of girls to increase
daily physical activity over the first two years of the intervention is open to
speculation. With respect to Phase 3, a possible reason for step increases is the
inclusive, enjoyable, fundamental motor skill-based and mainly non-competitive
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nature of the activities conducted by the Health and Physical Education student
teachers. These variables have been identified as correlates of girls’ physical activity
(Sallis et al., 1999).
Boys in the low physical activity group increased mean daily steps from pre-Year 1 to
post-Year 3 and this approached significance (t=1.922,17; p<.07) with an Effect Size
calculated as moderate (D=.5). This equates to some 1,120 steps or approximately
11 minutes of activity. Even though the effect is smaller than for the girls, it must be
considered that the boys were more active at the start of the intervention. It seems
logical that the same correlates that relate to increased physical activity among girls
may also be characteristic of the boys. In addition, multiple entry points that require
low skill levels for children to participate may well make low active children feel like
they can engage with physical activity.
In the Australian Physical Activity Recommendations, children aged 6 to 12 are
recommended to participate in 60 minutes of daily physical activity of a moderate to
vigorous nature (MVPA). Research by Colley et al. (2012) has enabled the
translation of 12,000 steps per day to 60 minutes of moderate to vigorous in children
aged 6-19 years. Cohorts of children such as those who low daily step means
typically spend more time engaged in sedentary activity (Lubans et al., 2010).
School-based interventions may seek to increase daily physical activity for identified
target groups who fail to meet health guidelines, such as those children displaying
low daily step counts. To further investigate whether, based on number of steps, a
child is likely to be sufficiently active to meet Australian recommendations of 60
minutes of MVPA per day, this analysis asked the question, “How many low physical
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activity girls, who had insufficient MVPA at pre-Year 1, had moved to sufficient
MVPA by post-Year 3?”.
Over the 3-year intervention period, 55% of the 22 low active girls who were
insufficiently active, or 12 of a total of 22 girls belonging to the cohort, increased their
mean daily steps enough to achieve the Australian recommendations. Nonetheless,
10 low activity group girls who were insufficiently active failed to move from the
insufficient to sufficient category, despite increasing mean daily steps. This
observation was also noted in the boys’ low physical activity group where 16 of the
18 boys failed to move out of the insufficient category over the 3-year intervention
period. This suggests that the effect of the Phase 3 intervention was stronger for low
active girls than for low active boys.
This suggests that children’s physical activity is a complex web of determinants from
psychological, environmental, social and institutional contexts that have often
intricate relationships with each other on both single and multiple levels. Further
investigation of relationships between contexts and physical activity involvement
should be focal points for future interventions in an effort to encourage more children
from low physical activity groups to meet health recommendations.
What the intervention did achieve was to maintain activity levels over the pre-Year 1
to post-Year 3 intervention period for both boys and girls who were sufficiently active
to meet Australian recommendations of 60 minutes of daily MVPA. This result
occurred not only for girls and boys who belonged to the low activity group, but also
both the middle and highly active groups. This observation may be considered
consistent with research suggesting children’s physical activity levels are stable over
the adolescent years before starting to decline during the early teen years (Vincent
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et al., 2003). Alternatively, it could be argued that these children maintained their
physical activity levels at a time during which, as suggested by some research, they
should have been declining. Conflicting research suggests that the contemporary
child’s maturation process is starting much younger than in previous decades,
resulting in an inverse relationship between physical activity and age.
In the interest of investigating whether children’s physical activity levels remained
stable over the adolescent period, boys and girls were separated into age groups
based on the starting age of the cohort of participants (age 9/10/11 or age 10/11/12
across 3 years). If you were either a 9- or 10-year-old girl or a 10-year-old boy at the
commencement of the intervention, you would likely record decreases in mean daily
step counts over the first 2 years of the intervention; however, in the third year of the
intervention, you would likely record a significant increase in mean daily steps.
Overall, if you were a 9- or 10-year-old girl when you started the intervention, by the
time you were 11 or 12 years of age and at the end of the third and final year of the
intervention, you would likely have increased your mean daily steps.
The results indicate that for both boys and girls of all ages, intervention Phase 3 was
associated with an increase in mean daily steps. The intervention used in this period
of the study had maximum involvement from both Health and Physical Education preservice teachers and researchers and was the most labour-intensive to conduct.
Whilst the previous 2 years of the study were less labour-intensive, the value of Phase
3 was twofold. Phase 3 of the intervention was associated with increases in mean
daily steps and Phase 3 was more likely to be sustainable by the school after the
researchers departed.
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Even though short physical activity breaks have been described as cost-effective, with
the potential to add an extra 30 minutes to a daily physical activity period via breaks
conducted throughout the schooling period (Babey, Wu, & Cohen, 2014), classroom
teachers may not have the pedagogical expertise or resources to overcome the
associated barriers. The results of this longitudinal case study build a strong case for
school-based interventions that fully support classroom teachers. Furthermore, these
study results indicate that the stability in physical activity participation over the
adolescent years, reported in previous research (Vincent et al., 2003), can be affected
either negatively or positively by school day interventions.
Discussion Synthesis
Longitudinal interventions give researchers opportunities not only to view general
population behaviour change but also to observe target groups of interest.
Identification of target groups either achieving or underachieving with respect to
intervention goals and outcomes serves the important purpose of informing future
research utilizing physical activity interventions.
Although the results of this study provide further evidence for a link between physical
self-esteem and physical activity, it seems probable that physical self-perceptions
are determined by an array of influences. Cumming et al. (2011) suggest the
association between physical self- concept and physical activity is likely to be a
combination of biological, psychological, and environmental factors such that, for
example, an early-maturing girl with positive feelings of physical self-worth might still
be discouraged from being active if she engages in activities that emphasise
endurance or leanness over technical ability and/or experiences social or cultural
pressures to avoid being active.
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The original intention for offering the particular types of physical activity was to see if
the intervention could be self-sustaining with minimal support for classroom teachers
and minimal involvement from the researchers. Results from these two phases
showed declines in physical activity participation. Corresponding mean scores from
each of the sub-domains of the CY-PSPP for both sexes over the first year period
were also non-significant. Because of the poor result in terms of physical activity
increase over the first two phases, it was decided to substantially support the third
and final phase in hopes of ensuring additional activity time for the students. This
support consisted of professionally constructed and delivered physical activity
circuits with the intention that the activities be enjoyable, fun, age- appropriate,
predominantly non-competitive, within competence levels. The circuits were
designed to last for 20 minutes for 3 days per week and were to ultimately be
directed by the classroom teacher. For the third phase of the intervention, girls’ mean
step counts increased from 11,644 steps per day to 12,349 steps per day and boys’
mean step counts from 13,270 to 13,289 steps per day. At the end of Phase 3, mean
scale scores for the sub-domains of Sport Competence, Physical Condition, Body
Attractiveness and Global Self-Esteem had risen significantly for both girls and boys.
Moreno, Cervello, Vera, and Ruiz (2007) found that students who reported
extracurricular physical activity achieved higher results in sport competence and selfconfidence than those who were not active to the same extent. These results are
consistent with those reported by Allison, Dwyer, and Makin (1999), Hu”lyaAsci et al.
(2005), Boyd and Hrycaiko (1997), Hagger, Biddle, and Wang (2005), Jackson and
Marsh (1986) and Weiss, MCauley, Ebbeck, and Wiese (1990). The physical activity
circuits presented in the third phase of this study used fundamental motor skills as
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the vehicle to drive students’ participation in the physical activity sessions and it is
widely recognized that fundamental motor skills are the prerequisite for participation
in sports-related activities (Pangrazi, Corbin, & Welk, 1996). Determining which
factors influence changing and shaping physical self-perceptions is problematic and
should be the focus of future research; however, it is suggested that an important
components of the increases in mean daily steps seen in this intervention study were
the type of activities offered over each of the three phases of the intervention.
Physical activity for Phase 3 of the intervention was then represented as two sets of
data consisting of those participants who, at the start of the third phase of the
intervention, had insufficient medium to vigorous physical activity (as determined by
steps) and those who had sufficient medium to vigorous physical activity (as
determined by steps). For girls belonging to the cohort that had Insufficient physical
activity, there were significant Pre to Post Year 3 increases in Sport Competence,
Physical Condition and Global Self-Esteem mean scale scores. For boys belonging
to the cohort that had Insufficient physical activity, there were significant Pre to Post
Year 3 increases in Sport Competence and Physical Condition mean scale scores.
To date, there are no prescriptions as to the “dosage required” for physical activity to
have an effect on the sub-domains of physical self-esteem; however, in this study, it
was observed that what could be considered minimal increases in boys’ and girls’
mean daily steps over the intervention period that were accompanied by physical
self-esteem scale score increases.
For girls belonging to the cohort that had sufficient physical activity, significant Pre to
Post Year 3 increases in means for Sport Competence, Physical Condition, Body
Attractiveness and Global Self-Esteem were noted. For boys belonging to the cohort
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that had Sufficient physical activity, significant Pre to Post Year 3 increases were
noted for the Sport Competence and Physical Self-Worth scales. Based on this
evidence, it could be argued that not only is an increase in physical activity
associated with an increase in physical self-esteem, but the level of physical activity
(number of mean daily steps) reached also makes a difference to the level of
physical self-esteem.
Future research will be further enhanced when the multiple factors affecting
children’s physical self-perceptions are better understood. Particularly helpful to
those deciding what strategies to utilize in physical activity interventions would be
partitioning the degree of influence each determinant has on shaping a child’s
physical self-perceptions. Interventions administered over time, maturity status and
a variety of physical activity contexts will continue to reveal intricate relationships for
researchers to better understand. This study will add longitudinal case study physical
activity and physical self-esteem data to the current knowledge base. In addition,
intervention designers may be better able to consider critical structure and delivery
factors and their possible effects on children’s physical activity levels and physical
self-esteem.
Limitations
There is wide scope for exploratory research into children’s physical activity;
however, pragmatic boundaries must be placed around this study. Although there is
a substantial array of variables relating to children’s physical activity levels, physical
self-esteem and the relationship between these two variables that have been
established in the literature, the exploration of all such associated variables could not
be included within this research.
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Several studies have demonstrated a relationship between pedometer-determined
steps and children’s body mass (Al-Hazzaa, 2007; Breslin, Brennan, Rafferty,
Gallagher, & Hanna, 2012; Duncan, Schofield & Duncan, 2006; Hands & Parker,
2008; Tudor-Locke et al., 2004), however, the accuracy with which predictions of
overweight/obese can be made based on accumulated pedometer steps is still
limited by the realization that physical activity is not the sole contributor to a child’s
weight status. Genetic heredity and calorie intake are also known contributors to
childhood weight increase (Tudor-Locke et al., 2004; Wardle et al, 2008).
Nonetheless, this research study had planned to take height/weight measurements
of participants for the purposes of calculating BMI and this data collection process
was begun early in the study (pre-phase 1). It was the intention of the researcher to
continue collecting this data throughout the study to calculate BMI pre and post each
phase of the study, however, from post-phase 1 this was discontinued under the
direction of the relevant state education department, who deemed this data to be of a
private nature and not to be used for research purposes.
There are no doubt major changes in children’s lives over 3 years that would have
impacted on their availability to be involved in this research study. In addition,
children were absent, lost pedometers, changed grade level and moved to new
schools. This meant that the number of children with all pre-post data for both
physical activity and self-esteem decreased over the 3 years. It also meant that there
was a continuing decrease in the total number of participants in the study. Therefore,
the data presented may not be representative of all 9-12-year-old children in the
case study school.
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The abilities of classroom teachers to cope with data collection in their classrooms
varied greatly and this created challenges in terms of compiling complete student
profiles when students had been absent on collection days. Teachers’ willingness to
be involved in the implementation of different phases of the research also varied.
Importantly, although the specific classroom teachers involved in the research did
not change over the 3-year duration of the study, regular class teachers were
frequently away and replaced by supply teachers, thus impacting on teacher
involvement in the research at unpredictable intervals.
Finally, the Principal of the school changed at the completion of the university
preservice Health and Physical Education specialist teachers’ circuits in Year 3.
Whilst the intention of the intervention was for teachers to take over responsibility for
delivering the additional daily physical activity via the circuits, the incoming Principal
vetoed both the additional physical activity and the ability for researchers to be
further involved. An additional limitation is that the participants in this study represent
Years 4 – 7 in a single school and the design lacks random assignment. Thus, the
findings derived from this study cannot be generalized to the rest of the population of
Queensland state schools.
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Measurement using pedometers
There are acknowledged limitations to pedometers. Pedometers are less accurate
when people move slowly (less than 4km/h) or walk with an uneven gait (Crouter et
al., 2003) and, while they overestimate distance covered at slower speeds, they
underestimate actual distance at higher speeds (Schneider et al., 2003). Errors in
distance and energy expenditure are not surprising, as most pedometers do not
account for stride length and walking speed differences. Stride length, speed of
walking and intensity of activity were not measured in this study. Orientation of the
pedometer is also an important issue; if not parallel with the vertical plane, accuracy
of step counts is affected, although initial pedometer placement was checked by the
researchers, and both students and teachers were well trained regarding placement.
An additional limitation is that pedometers cannot record physical activities such as
water sports, skating, cycling, ice skating or horse riding (Tudor-Locke et al., 2003).
Consequently, steps recorded in this study may underestimate the children’s habitual
physical activity levels. It should be noted that step counts were recorded for this
study over the weekdays, including Monday through Thursday and Friday morning
before morning tea; thus, any influence that the weekend period may have on the
children’s habitual physical activity levels is not reported. There is conflicting
evidence relating to levels of children’s habitual physical activity recorded over the
weekend period (Tudor-Locke et al., 2011). Furthermore, there is a degree of
difficulty comparing studies using different models and types of pedometers due to
differences in spring tensions resulting in variance of resistance to recording step
counts (Freedson & Miller, 2000). As a means to controlling both the validity and
limiting issues which may potentially have had some bearing on the dependent
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variables, the data collection protocol did adhere to several key components, as
proposed by Tudor-Locke and Myers (2001b), for successfully collecting pedometerdetermined step counts. To counteract the possible confounding psychological or
motivational effects the pedometer may have on a child in terms of the child
completing extra physical activity above and outside a normal habitual lifestyle, the
pedometer was “blinded” as a means of concealing daily and progressive step
counts. This procedure was achieved by sealing the plastic cover over the face of
the pedometer with a plastic cable tie. Daily pedometer readings that showed
evidence of manipulation (removed cable tie, abnormally high or low step counts)
were noted immediately and cross-checked with the Physical Activity Survey. Failing
reasonable confirmation by the Physical Activity Survey, the participant’s data were
deemed invalid.
Measurement using psychosocial scales
Michell (1997b, p. 374) describes the systematic character of “methodological
thought disorder in psychological measurement”. His criticism of psychological
measurement begins with the deconstruction of the Steven’s 1946 definition of
measurement as the process of assigning numerals to objects and events according
to given set of rules (as cited in Michell, 1997b) and then describes the consequent
“theoretical” application of scales of measurement. Michell’s thesis (1997a) is:
•

All measurement must by nature be of quantitative attributes;

•

Quantitative attributes are distinguished from non-quantitative attributes by
the possession of additive structures;
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•

The issue of whether or not an attribute possesses additive structure AND is
therefore measurable is an empirical one;

•

Some researchers have hypothesized that some “qualitative” psychological
“attributes” are measurable. For example – psychological perceptions that can
only be described nominally or ordinally are treated as having the
characteristics of interval or ratio scales;

•

The test for quantifiable psychological investigation is to ensure (test) that
hypothesized “attributes” are measurable.

Although the CY-PSPP scale is validated for use cross-culturally, it must be
considered that physical self-perceptions hold different values to different cultures.
For example, Cumming et al. (2011) states that African American girls are more
satisfied with their bodies than American white girls (Parker, Nichter, Vuckovic, Sims,
& Rittenbaugh, 1995) and body attractiveness is considered of greater value to
working class girls (Martin, 1996). Further cross-cultural validation of the CY-PSPP
will serve to expand the validity base of this instrument (Kolovelonis, Mousouraki, &
Michalopoulou, 2013).
A further limitation of the physical self-esteem data collection was the inability to
administer the CY-PSPP in Phase 2 of the study as timetable constraints meant that
the Principal was only able to approve Phase 1 and Phase 3.
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Conclusions and Recommendations
Traditional school-based physical activity interventions are developed on the basis of
theories of behaviour change. It is, however, important to understand that before
such interventions can truly influence children, barriers in the school context need to
be considered. This study essentially sought to interpret the intervention results
based on three differing strategies across a longitudinal design.
Strategy one, which asked classroom teachers to initiate and facilitate additional
daily physical activity for their classes, yielded an overall decrease in mean
children’s daily steps. In addition, it yielded no improvement in perceived physical
self-esteem, even though self-esteem typically becomes stronger as children get
older. Barriers, one or more of which may have contributed to this outcome, included
available teaching time, teacher competence and confidence, lack of belief in the
desirable outcomes physical activity achieves and the national focus on achieving
better results in literacy and numeracy curriculum areas (Gable & Lingard, 2015).
Strategy two involved further support for classroom teachers but only to the extent
that they were still the principal initiators and facilitators of the daily physical activity
periods. Results recorded for strategy two showed mean calculated daily physical
activity decreased during this period for both boys and girls.
Strategy three involved substantial support from outside the school, including
physical activity sessions designed by Health and Physical Education specialist
university students, based upon an inclusive curriculum, along with detailed lesson
plans and modeling by the specialist students as to how to facilitate the activities.
Under strategy three, mean daily physical activity increased for girls, while boys
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remained stable from an existing mean daily step base considered in the high and
sufficient physical activity range. Mean physical self-esteem scores for both boys
and girls increased over the period that strategy three was implemented. As the
expertise of primary Health and Physical Education specialists both in pedagogy and
in choosing developmentally appropriate, inclusive, mostly non-competitive and fun
physical activities likely has more breadth and depth than traditional classroom
teachers, the Phase 3 results are, perhaps, not unexpected.
As evidenced in this study, expertise in planning and delivering physical activity
opportunities does have the capacity to improve physical activity levels and
perceived physical self-esteem across both genders. Boys do have higher physical
activity levels and higher physical self-esteem than girls; however, girls were the
most positively responsive to this intervention’s Phase 3, both in terms of physical
activity increase and physical self-esteem increase. If children with low physical
activity levels are a target group for increasing physical activity to prevent chronic
health conditions, then it is notable that, amongst all results, the girls and boys with
the lowest physical activity levels at the inception of the study showed the most
meaningful increases in both mean daily steps and self-esteem scale scores.
Because of the positive association between daily physical activity and self-esteem,
it is also possible to suggest that children who initially possess higher physical selfesteem are more likely to be highly active. However, the argument for causation
based on this positive association is circular, in that more physical activity and higher
physical self-esteem go hand-in-hand, thus, improvement in one begets
improvement in the other.
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With respect to improvement in physical activity, it is worth noting that after
completion of Phase 3, physical activity had increased from the start of Phase 1 until
the end of Phase 3. At the end of Phase 3, not only had students made up for an
average loss of approximately 200 steps per day in Phases 1 and 2, they had also
gained approximately 700 steps. In other words, Phase 3, in which HPE specialists
designed and delivered additional daily physical activity, an overall gain was
achieved of 900 average daily steps, or approximately 9 minutes of additional daily
physical activity. Over 5 days per week, this would equate to an additional 45
minutes of activity each week. Across a 40 week school year, this would equate to
an additional 1800 minutes of physical activity.
In light of this, the following recommendations are made for promoting physical
activity participation in schools:
•

Adopt a “whole school approach” to physical activity promotion. All
stakeholders must be “onside” to make physical activity programs work.

•

Ensure that written school policy requires a timetable that provides time for
organized physical activity and free play. Closely monitor the implementation
of this timetable.

•

Assist students to develop a physical skill base that supports active
participation in lifetime physical activities. This development could occur via
HPE specialists or further training and support of classroom teachers,
however, if the school timetable does not specifically provide time for such
activity, it is unlikely to occur.

•

Adopt whole school strategies to support active play and/or sport participation
during break periods throughout the school day. (e.g. ensure play and sports
182

equipment is easily accessible o children; provide supervising staff for all
possible opportunities during which children can be physically active;
timetable adequate time for physical activity participation).
•

Provide information to teachers and parents regarding the importance of
physical activity.

•

Encourage teachers to develop confidence and competence in teaching skills
used in physical activity. To achieve this, expose teachers to planning ideas
for developmentally appropriate and inclusive physical activity. Ensure they
have ample opportunities to observe teaching practices modelled by Health
and Physical Education professionals.

•

Provide access to equipment and facilities so that teachers can encourage
their class to participate in physical activity at a time and location appropriate
for their individual class.

•

Encourage teachers to continue involvement in the physical activity along with
the children, as was the case in Phase 3 of the intervention.

•

Schedule school senior students to play an active role in promotion of
physical activity.

Schools and teachers are constantly pressured by increased expectations to do
more with less time and money. Crowded curriculums and expected outcomes put
teachers in a position where they must make difficult, if not impossible, decisions
about how to expend school-day instructional time for their students, all the while
considering curriculum priorities as enforced by state education authorities,
administered by Principals, and measured and publicized by national government
education bodies.
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Ultimately, if school day physical activity is to play a meaningful part in a child’s
overall daily activity, school leaders need to understand and value the benefits of
physical activity and be supportive of opportunities to be active at school. In
Queensland, children receive 30 minutes weekly of physical education time with
Health and Physical Education specialists. If primary classroom teachers are to be
additional or primary facilitators of school-day physical activity, they will need the
expertise, desire and time to engage their students in pedagogically appropriate
physical activities. Alternatively, an increase in Health and Physical Education
specialist teacher numbers and/or teacher time may facilitate the positive results
seen in this study from specialist designed and delivered physical activity
opportunities.
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Appendix A: Physical Activity Survey

1. How did you get to school?

____ walk ____ bike ____ bus ____car

2. How did you go home from school?

____ walk ____ bike ____ bus ____car

3. Did you do any of the following activities yesterday?
play an after school sport

Yes

No

If yes, what sport? ______________

ride a bike

Yes

No

roller blade or skateboard

Yes

No

go swimming

Yes

No

If so, how long? _______________

any other physical activity

Yes

No

If so, what activity? _____________
When? _______________________

4. Did you take the pedometer off before going to bed?

Yes

No

5. Did you put the pedometer on when you got dressed this morning?

Yes

No

6. Did you wear the pedometer the entire time?

Yes

No

If No, how long was it off?

_____________

Why? _______________________________________________________________
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Appendix B: Child and Youth Physical Self-Perception Profile
This is a questionnaire that asks questions about how you feel about yourself physically.

EXAMPLE:
Really
true for
me

Sort of
true for
me
Some kids think it’s important to
play only video games for sport

Really
true for
me

1.

BUT

Really
true for
me

Sort of
true for
me

Really
true for
me

Other kids think that playing
outside and not watching too
much TV is important

Sort of
true for
me
Some kids do very well at all
kinds of sports

Sort of
true for
me

BUT

Other kids don’t feel that they
are very good when it comes to
sports

2.

Some kids feel uneasy when it
comes to doing vigorous
exercise

BUT

Other kids feel confident when
it comes to doing vigorous
exercise

3.

Some kids feel that they have a
good-looking (fit-looking) body
compared to other kids

BUT

Other kids feel that, compared
to most, their body doesn’t look
so good

4.

Some kids feel that they lack
strength compared to other kids
their age

BUT

Other kids feel that they are
stronger than other kids their
age

5.

Some kids are proud of
themselves physically

BUT

Other kids don’t have much to
be proud of physically

6.

Some kids are often unhappy
with themselves

BUT

Other kids are pretty pleased
with themselves

235

Really
true for
me
7.

8.

Sort of
true for
me

Sort of
true for
me
Some kids wish they could be a
lot better at sports

Some kids have a lot of stamina
for vigorous physical exercise

BUT

Other kids feel that they are
good enough at sports

BUT

Other kids soon get out of
breath and have to slow down
or quit

9.

Some kids find it difficult to
keep their bodies looking good
physically

BUT

Other kids find it easy to keep
their bodies looking good
physically

10.

Some kids think that they have
stronger muscles than other
kids their age

BUT

Other kids feel that they have
weaker muscles than other kids
their age

11.

Some kids don’t feel very
confident about themselves
physically

BUT

12.

Some kids are happy with
themselves as a person

BUT

Other kids are often not happy
with themselves

13.

Some kids think they could do
well at just about new sports
activity they haven’t tried before

BUT

Other kids are afraid they might
not do well at sports they
haven’t ever tried

14.

Some kids don’t have much
stamina and fitness

BUT

Other kids have lots of stamina
and fitness

BUT

Other kids wish that their
bodies looked in better shape
physically

BUT

Other kids are very confident
when it comes to strength
activities

15.

16.

Some kids are pleased with the
appearance of their bodies

Some kids lack confidence
when it comes to strength
activities

Really
true for
me

Other kids feel really good
about themselves physically
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Really
true for
me

Sort of
true for
me

Sort of
true for
me

17.

Some kids are very satisfied
with themselves physically

BUT

Other kids are often dissatisfied
with themselves physically

18.

Some kids don’t like the way
they are leading their life

BUT

Other kids do like the way they
are leading their life

19.

In games and sports, some kids
usually watch instead of play

BUT

Other kids usually play rather
than watch

20.

Some kids try to take part in
energetic physical exercise
whenever they can

BUT

21.

Some kids feel that they are
often admired for their goodlooking bodies

BUT

Other kids feel that they are
seldom admired for the way
their bodies look

22.

When strong muscles are
needed, some kids are the first
to step forward

BUT

Other kids are the last to step
forward when strong muscles
are needed

23.

Some kids are unhappy with
how they are and what they can
do physically

BUT

Other kids are happy with how
they are and what they can do
physically

24.

Some kids like the kind of
person they are

BUT

Other kids often wish they were
someone else

25.

Some kids feel that they are
better at sport than others their
age

BUT

26.

Some kids soon have to quit
running and exercising because
they get tired

BUT

Really
true for
me

Other kids try to avoid doing
energetic exercise if they can

Other kids don’t feel they can
play as well

Other kids can run and do
exercises for a long time
without getting tired
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Really
true for
me

Sort of
true for
me

Sort of
true for
me

27.

Some kids are confident about
how their bodies look physically

BUT

Other kids feel uneasy about
how their bodies look physically

28.

Some kids feel that they are not
as good as others when
physical strength is needed

BUT

Other kids feel that they are
among the best when physical
strength is needed

29.

Some kids have a positive
feeling about themselves
physically

BUT

Other kids feel somewhat
negative about themselves
physically

30.

Some kids are very happy
being the way they are

BUT

Other kids wish they were
different

31.

Some kids don’t do well at new
outdoor games

BUT

Other kids are good at new
games right away

32.

When it comes to activities like
running, some are able to keep
on going

BUT

Other kids soon have to quit to
take a rest

33.

Some kids don’t like how their
bodies look physically

BUT

Other kids are pleased with
how their bodies look physically

34.

Some kids think that they are
strong and have good muscles
compared to other kids their
age

BUT

Other kids think that they are
weaker and don’t have such
good muscles as other kids
their age

35.

Some kids wish that they could
feel better about themselves
physically

BUT

Other kids always seem to feel
good about themselves
physically

36.

Some kids are not very happy
with the way they do a lot of
things

BUT

Really
true for
me

Other kids think the way they
do things is fine
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Thank you for completing this questionnaire.
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