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Abstract

Fundament al movement skills (FMS) are a vital p a
advance on to more complex movemergsulting in them functioning successfully in their daily

lives and when participating in sports and physical activity. Despite the importance of FMS, previous
studies have routinely found children to have low competency levathef researchn competency
levelsin this area isequired specifically among UK childrems data on FMS proficiency and FMS
interventions is dominated by research from Australia and North Améscsuch, the aims of this

thesis were to aJocument the level of FM&mpetency of preschool children from a highly rilegul

area of Northwest England, b@¢t@rmine the effectiveness of a-sirek Active Play intervention on

FMS competency among preschool children from a highlyideg area of Northwest England, c¢)
examire the relationship between FMS competemptysical activityand weight status over a five

year period between preschool and late primary among children from a highilyedearea of

Northwest England and finally, djin the thoughts and opinions of expeand practitioners in order

to help inform the development of an appropriate intervention to increagbytbieal literacyof

preschool children

Study One

A crosssectional study examniimg FMS among deprived preschool children in Northwest England

and exploing sex differences. A total of 168 preschool childisteén age 4.65 + 0.58; 54.1% bdpys
were included in the study. Twelve skills were a
in Preschool Motor Skills Protoc@lVilliams et al., 2009and video analysis. Sex differences were
explored using independentasts, ManANhitney Utest and Chi Square analysis at the subtest, skill
and component levels, respectively. Overall competence was found to be low amongst both sexes,
although it was igher for locomotor skills than for objecontrol skills. Similar patterns were

observed at the component level. Boys had significgptly05) better objectontrol skills than girls,

with greater competence observed for the kick and overarm throwt ginlidsswere more competent

at the run, hop and gallop. The findings of low competency suggest that developregyadiyriate



interventions should be implemented in preschool settings to promote movement skills, with targeted

activities for boys and gsl

Study Two

This study examined the effectiveness of an active play intervention orcéiM&tencyamongst 3

5 yearold children from deprived communities. In a cluster randomized controlled trial design, six
preschools received a resource pack and-avsek local authoritglesignegprogramwith
accompanying practitionérainingto implement0 minue weekly sessions aitcludedpost

program support. Six comparison preschools received a resource pack only. Twelve skills were
assessed at baseline, piogervention and at a simonth follomwu p usi ng the Chil dr ené
Movement in Preschool &y Motor Skills Protocol. One hundred and sixty two children (Mean age
=4.64+ 0.58yrs; 53.1% boys) were included in the final analyses. There were no significant
differenceqp>.05) betweengroups for total FMS, objeatontrol or locomotor skill scores)dicating

a need for program modification relation to dosage and duration in ortiefacilitate greater skill

improvements.

Study Three

This longitudinal study examines the associations between FMS competency, physical activity and
weight status aong deprived preschool children from early to late childhdedclve FMS were
assessed using the Childrenf6s Activity and Moven
analysis Physical activity was measured viadmpunted accelerometripata wascollected over a

five year period, baseline October 2009 and March 2010 and follow up assessments June and July
2015. There was an overall pattern of increase for total, etpettol and locomotor scores between
baseline and follow up. Conversely, theras an overall pattern of decline for MVPA among
participants. There was a significap&(05) association between total and locomotor scores and

MVPA at baseline. However, these associations weakened over time and no significant associations
were found afollow up. Baseline competency failed to predict follow up MVPA or weight status.

Likewise, baseline MVPA was not found to be a predictor of follow up FMS competemtier



longitudinal research is required to explore these associations among chiddndrighly deprived
areas. Future interventions may require a more holistic approach to improving FMS competency and

increasing PA in order to account for the number of variables that can effect these outcomes.

Study Four

A two phase qualitative study seeking to gain tF
centre staff in order to design a prospective physical literacy (PL) intervention for preschool children.

Phase one included nine sestiiuctured Skype intgiews with academics/practitioners working

within the field of young childrends physical ac
theinterviewswas t o expl ore expertsd opinions on the co
design andlevelopment of future interventisttargetegat i mpr ovi ng pr ePhasd ool ch
two of the study consisted of four focus groups carried out amngators/practitioners working

within chil dr en 6The purpasd of teese fdcuwgpk Wwas texpjore the

perspectives of preschool staff on the feasibility and acceptability of future proposed physical literacy
interventions aimed at preschool childré&imdings from this study indicate that the initial goal of a

physical literacy irgrvention should be teducatee hi | dr ends centre staff abol
physical literacy. The design of an intervention should be collaborative and be flexible enough to

all ow for variation between cent raesqurcagiot h chi | dr
develop activities. Finally, any proposed intervention should be flexibly designed to accommodate

centres current curriculum, ensuring its ldagn feasibility.
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Fundamental Movement

Skills

PreschoolChildren

Primary Children

Physical Activity

Sedentary Behaviour

Physical Literacy

Glossary of Terms

An organised series of basic movements requiring the combine
of movement patterns of two or more body segments (Gallahut

Donnelly, 2003).

Children aged between 3 and 5 years of age

Children aged between 5 and 11 years of age

Definedasiany bodily movement pr

resul ting i n dCaspergprptalel98d, q.nla6) t

There is no agreed upon definition for sedentary behaviour. It t
been described as the absence physical activity and involves tl
intentional engagement in mostly seated activities that require
minimal and low energy expenditufBiddle, 2010; Reilly &

McDowell, 2003)

Definedasit he moti vati on, confid

knowledge and understanding to value and take responsibility -

engagement i n phy Whitehdad, 2066) i v

Xiv



Chapter One

Introduction



Introduction

1.1 Obesity andPhysical Activity

The most recent figures for the United Kingdom (UK) show that almost a third of children-a§ed 2
yr. are classed as being either overweight or obese, with similar proportions reported for both boys
and girls(Health and Social Care Information Centrel 20 Furthermorelongitudinal datdrom the
United Kingdom birth cohort studiesates that younger generations are becoming obese at earlier
ages and remaining obese for lon@lrhnson, Li, Kuh, & Hardy, 2015%imilar to obesity among
adults, childhooabesity has been associated with an increased risk of developing cardiovascular
disease, metabolic syndrome and type |l diabetes in lat¢Dlifieiels, 2009; Pulgarén, 2013; Reilly et
al., 2003)

Higher levels of habitual physical activifPA) (definedas fAany bodily movemen
by skeletal muscl es t h &hsparsersRoldl & Christengon, 8985 y. e x p en
126)during early childhood haveeen found to be protective against obegiiménezPavon, Kelly,

& Reilly, 2010; Mooreet al., 2003)whilst sustained PA throughout childhood and adolescalste
assistawith weight managemeiiKwon, Janz, Letuchy, Burns, & Levy, 201%5urther benefitef
participation in PA during early and middle childhdndlude preventiomf cardiovascular disease

(Burgi et al., 2011; Ekelund, Luan, Sherar, & et al., 2012; Saékslahti et al., ROpved bone
health(Baptista et al., 2012; Janz et al., 2010; McKay et al., 2005; Tobias, Steer, Mattocks, Riddoch,
& Ness, 2007)motor developrnt(Burgi et al., 2011; Hardy, King, Kelly, Farrell, & Howlett, 2010;
Laukkanen, Pesola, Havu, Saakslahti, & Finni, 2@4) cognitive functioningHillman, Kamijo, &
Scudder, 2011; Syvaoja, Tammelin, Ahonen, Kankaanpaa, & Kantomaa, 2014)

To achieve sth health benefitshe most recent PA guidelines from the UK recommend that
preschool children should engsig at least three hours of PA, of any intensity, spread over the course
of a day(Department of Health, 2011)he UK PA guidelines also offer apfc guidelines for
children and young people-@8 yr.),whereby this age growghould be engaging imoderateto-
vigorous physical activity (MVPAJor a minimum of one hour and up to several hours each day.

2



These guidelines encompass recommendstiah vigorous intensity activities, including those that
help to strengthen muscle and bone, should be incorporated at least three daytDepatkent of
Health, 2011)

In August 2016 th&JK Government published their plan for action on childhood obédiy
Maj est yo6s Go ysetting sneamamber @f 8trhtég)es to tackle the rise in childhood
obesity. One such strategy included helping children to enjoy an hour of PA every day by improving
the coeordination of quality sport and physical actwjirogrammes for schools, and supporting early
years settingfHer Maj est y 0 s ).Goch actionswél hetimportan ds @igures from the
Health Survey for England (201@lealth and Social Care Information Centre, 203®)w that
among English mschool aged children42yr.) only nine percent of boys and ten percent of girls
meet the recommended national PA guidelines. With evidence showing tracking of both PA and
sedentary behaviour from early childhooex(9 yr.) to middle childhood (&2 yr) (Jones, Hinkley,
Okely, & Salmon, 2013)it is not surprising that the proportionrimary aged (&0 yr.) boys (24%)
andgirls (16%) meetingthe UK PA guidelines for children and young peoealso low With
further research showing that PA levetsck further still from early childhood into adolescence and
adulthoodTelama et al., 2014jhis suggests that the early years are a significant time period for

developing positive PA behaviours across the life course.

1.2 FundamentaMovemen&ills

Fundamental movement skilEMS) are an organised series of basic movements requiring the

combination of movement patterns of two or more body segments (Gallahue & Donnellya2@03)

are often described as being thelding blocks for more complex movemts(Gallahue, Ozmun, &

Goodway, 2011) Devel oping FMS competency is an importa
can affect their ability to move throughout their life couiRayne & Isaacs, 2002As such, FMS are

suggested as a potentially impartaeterminant of PA through a-tirectional relationship that

strengthens from early childhood to adolescéBeanett, Morgan, Van Beurden, Ball, & Lubans,

2011; Stodden et al., 2008 hilst crosssectional evidence suggests that there is a positive



association between FMS competency and PA among pres(Baali et al., 2011; Fisher et al.,
2005; Foweather et al., 2014; livonen et al., 2@IR) primary schoehged childrer{Barnett, Van
Beurden, Morgan, Brooks, & Beard, 2008ere remains only liméd evidence from longitudinal
(Bryant, James, Birch, & Duncan, 2014; Robinson et al., 20fterventionLai et al., 2014)
studies. Furthermore, little is known about whether early years FMS competency is able to predict
later PA and can protect agdiobesity and sedentary behaviour. This would be useful for researchers
as if early years FMS competency was found to be a predictor for PA and weight status in late
childhood then early years interventions could be put in place to prioritise childreasimzy their
FMS competency.
Whilst data is available on FMS competency among preschool children from Australia
(Hardy, King, Farrell, Macniven, & Howlett, 2010; Okely & Booth, 2084)l AmericgGoodway,
Robinson, & Crowe, 2010; Ulrich, 20Q@ata on FMSompetency levels among UK preschool
children is lacking. Such data is important because of the cultural differences that exist between
countries, be it through education or sporting g
competency levelgSimons & Van Hombeeck, 2003)ikewise, there is only limited FMS
competency data on UK children from areas of high deprivation, yet it has been previously reported
that low SES children are significantly less proficient than their high SES (dMergy, Till, Ogilvie,
& Turner, 2015) as well as being at risk for a number of other health inequalities in both their mental
and physical healt{Elgar et al., 2015; Hargreaves, Marbini, & Viner, 2013; Reiss, 20¥Bh the
UK Government now setting mandatoryigd el i nes f or chi | d(Departrentphy si c .
for Education, 2014)data on the FMS competency levels of preschool children will be needed in
order to help monitor this aspect of childrenods
evidene on how to improve FMS competence among English childieweather et al., 2008)ith
further information required on initiatives that could be undertaken in schools and early years settings
in order to help i mprove c hréthatchildrantnationaly@e c o mpet en
meeting the required goals.
FMS competencis an important component of physical competence, which is an aspect of
Physical Literacy(PL), a concept that is defined as an individual who has the motivationjeood,

4



physical competence, knowledge, and understaridimglue and take responsibility for engagement

in physical activities for lif€Whitehead, 2016)The concept of physical literacy has become more

popular in recent years and is now being used withinydlicuments by large scale organisations

such as the Br it iThe Besttbmrin ltife: & Manifestoafdr Phgsicdl Activity in the

Early Yearé (British Heart Foundation Foundation, 2066nd t he Yo utihPrS muoarrty Tr us
School Physicdl i t er acy HKYoatmBpatdnust, 2086)These documents would seem to
indicate a shift towards a more widespread appro
be aware of and have effective strategies for that they can implement. éitgirese is no evidence

on what is best practice in regards to PL intervention design, as such, formative research is needed in

this area in order to provide preschools and practitioners with a framework for how to increase

chil drenb6s PL.

1.3ThelLocal Context

The research undertaken within this thegs conducted in Liverpool, a large urban city in

Northwest EnglandThe health of people living in Liverpool is worse than the national average for
England, with Liverpool one of the 20% malstprived districts/unitary authorities in Englaarttd
approximately 32% of children living in low income familigublic Health England, 2016)

Promoting PA is especially important in Liverpool, as recent figures have shown thal/iesth
England has thkighest levels of physical inactivity among adults, with only 26% of men and 31% of
women meeting national PA guidelind@ownsend, Wickramasinghe, Williams, Bhatnagar, &

Rayner, 2015).

1.4The Active Playroject

The studies conducted in this thesigéndirectly followed on from a wider programme of research,
entitled theActive Play ProjecfAPP). The APP was a 2010 Local Authority designed and funded
intervention in response to surveillance data on local primary school children reporting lowfevels o
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PA and fitness, alongside high levels of sedentary behaviour and qBesityy, Hackett, & Stratton,

2009; Fairclough, Boddy, Hackett, & Stratton, 2009; Stratton et al., 2007; Stratton et al., T2@3@)

findings indicatedhe need to establish healihaviours, such as participatiorAA, from an early

age.The project consisted of a sixeek educational programme directed at preschool staff and
children with the aPAlavels, tlevaloping-dS ftrengtly, agdith-icd dr en 6 s
ordinatitn and bal ance, an d-confldence€ha asseasgentand fihdihgsefrihd s s e |
APP were the basis of a 2012 unpublished PhD enfi#ative Play and Sedentary Behaviour in

Preschool Children. From Patterns to Interventiq®'Dwyer, 2012)and several subsequent
publicationgFoulkes et al., 2015; Foweather et al., 2014; O'Dwyer, Fairclough, Knowles, & Stratton,
2012; O' Dwyer, Fairclough, et al ., 20AspatofO6Dwyer
this project, data was collect®n the FMS competency of the children taking part. Due to unforeseen
circumstances, this data could not be analysed within the timescales for the original project but

presented an opportunity for a future programme of research.

1.5Introduction to therhesis

This thesis sought to exploit the untapped potential of the 2010 APP dataset through primary and
secondary analysis of existing and original data in order to add to the existing evider(sedase
Figurel.1). Specifically, in StudyOne, FMS datdrom the 2010 APRvas analysed to examine the
FMS competency levels of English preschool children, whilst Stuaty determined the effect of the
2010APPInterventionon FMS competencén 2015, a fiveyear longitudinal followup of the

original APP partiipants was conducted (Studifaree) in order to determine whether developing
competence at FMS may be protective against physical inactivity or obesity (Stodden et al., 2008;
Lubans et al., 2010)n recent years, the conceptfof®P h y s i ¢ a |haslgaiad eron@nencein

both research and policy among preschool and young children. Typically defined as being an

i ndi vi dual 6s moti vati on, confidence, physical CC
take responsibility for engaging in physical aitids for life (Whitehead, 2016 )with Edwards,

Bryant, Keegan, Morgan, and Jones (2G\&tematic review highlighting the number of physical
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literacy publications having risen from one in 1998 to 29 in 2014. Improving FMS competency may
help to developtte physical competence aspect of physical literacy among young cl{itheards

et al., 2016)however, less is known about how to successfully enhance the other attributes of
physical literacy among young children. As such, findings from studies Oneafdvbhree were
subsequently presented to sector experts and practitioners working with preschool abiluxgrof
formative research tdeveloprecommendations for the designaoflevelopmentalbappropriate

physical literacy programme for preschooildfen in early years settings (StuBigur).

Figure 1.1 Research map of the Active Play Project

Active Play Project 2010 Active Play Project 2015
Longitudinal Study

Primary OQutcomes .
Primary Outcomes

Physical Activity* . o Active Play 2015
: + Physical Activity* y
Sedentary Behaviour . BMﬁf'ca clivity Physical Literacy Qualitative Data

Secondary Measures : : *
S VS Interviews WIth Experts
Focus Groups with Preschool Staff*

BMI*
EMS* - FMs*

Self Perception - Self Perception
Play Behaviour * Play Behaviour

Teacher Self-Efficacy : gf;epntary o

*Data included in this thesis

1.6 Organisation of th&hesis

Chapter Two (Literature Review) will provide a review and critique of the current literature relating
to FMS among children, the health benefits of PA, the relationship between FMS and PA, the key
findings of previous studies reporting FMS competency and definindiaadlssing physical literacy.
This review wil/l highlight 6gapsdé within the

rationale for the thesis. This chapter will also detail the aims and objectives of this thesis and the



methodological apprahes that have been employ&thapter Three presents Study One, a cross

sectional study examining the FMS competency levels of preschool children from Liverpool. Study

Two, reported irChapter Four, will assess the effectiveness of the APP in improvind-t1&

competency of preschool childrebhapter Five will report the findings of Study Three, a

longitudinal examination of FMS competency of children who took part in the APP in 2010. In

Chapter Six, Study Four presents the outcomes of semictured inteviews with

academics/ practitioners within the field of chil
preschool centre staff in order to produce recommendations for future physical literacy interventions.
Finally, Chapter Sevenwill provide a gnthesis of the findings from the four studies and their

implications in relation to the major themes of the thesis, as well as providing recommendations for

future research and policies.

1.7 Thesis Study Map

For the purposes of the reader each of the four studies in this thesis will be prefaced by a thesis study

map, outlining the objectives and key findings o

builds throughout the thesis is to aid demonsiraetvhereby each study fits in with the overall thesis.



Chapter Two

Literature Review



2.1Introduction

The purpose of this chapter is to review the literature associate&M&h PA and obesity amongst
preschool (ages-2 yr.) and primary aged (agesld yr.)children This review will seek to:i)

describe fundamental movement skills, their role within child development, how they can be assessed,
and their associated healtbriefits,(ii) reviewand critique the research in this field conducted to

date, providing a clear rationale for this thesigl (iii) define and discussetconcept of physical

literacy. Finally, this chapter will conclude with the aims and objectiveseotiiesis and an

exploration of the methodological approaches that have been used within it.

2.2 Fundamental Movement Skills

2.3Defining Fundamental Movement Skills

FMS are an organised series of basic movements requiring the combination of mquegiaestof

two or more body segmen(iSallahue & Donnelly, 2003Yesulting inthe activation of large muscle
groups(Haywood & Getchell, 2009FMS fall under three categories: i) stability, involving static or
dynamic balance and weight transfer staifigbjectcontrol, requiring the control of an implement

with any part of the body, and iii) locomotor, involving moving the body in a direction from one point
to another. Considered to be the initial building blocks for more complex movements amd in tur
leading on to the acquisition of more specialised movement sequy&aikdhue et al., 201 1)he

mastery of FMSs seen as prerequisite for successfulfynctioningin daily life or for participation

in sport and physical activities requiring more aiglked movement skill€ools, De Martelaer,

Samaey, & Andries, 2009)
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2.4Development of Fundamental Movement Skills

Early childhood (%5 yr .) i s seen as a fAwindow of opportuni

growth of the brain and neuromusmumaturationMalina, Bouchard, & Bafr, 2004) Whilst all

children develop a rudimentary fundamental movement pdttetrans, Morgan, Cliff, Barnett, &

Okely, 2010) mature patterns diMS are not acquirefil n a t u thugh ngaturational processes
(Clark, 2005) Rather, FMS instead need to be taught and practiced in order to develop successfully
(Payne & Isaacs, 2002)sing the appropriate practice, encouragement, feedback and instruction
(Gallahue et al., 2011The acquisition of FMS is influendeby a range of bipsychosocial and
environmental factor@Hardy, King, Farrell, et al., 2010; livonen et al., 2Q38)ch as perceptions of
competencélLeGear et al., 2012nd opportunities to practice FMBogan, Robinson, Wilson, &

Lucas, 2012)Newel (1986)describes=MS as emerging within a dynamic system, wherein
movement arises from the interactions between the individual, the environment and the task they are
trying to complete. The acquisition of FMS can also be affected by the personal clsics;te
motivation, prior experience and the community and cultural values of the indiy@aiddhue et al.,
2011) When given the necessary opportunities and appropriate encouragement, children have the

ability to achieve FMS competence by age §@allahue & Donnelly, 2003)

2.5Assessing Fundamental Movement Skills

There are a number of assessment tools available for researchersto dssessdr en 6s devel op
FMS, with assessments falling under the category of norrariterionreferencedNorm-referenced

(NR) tests compare the individual 6s performance
competence. In comparison, a criteriore f er enced (CR) test compares th

against themselves over time, allowing pegformance of the skill itself to be measured. Whilst NR
tests require minimal training for researchers téis¢ésare only able to provide information on a
participant in relation to their peers and cannot be used to identify the cause of developmental
deficienciegPayne & Isaacs, 2002Fonversely, CR tests allows developmental assessment to be
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carried out by c¢ o mpeaformance aaoss aiperiodiofvtiihmweved, @Rs s e | f
testing is deemed to be more complicated to execute than NiRytekie to the amount of training
that is required of researchéPayne & Isaacs, 2002)g. establishing agreed upon levelintdr-
and intraraterreliability prior to assessment taking place.

FMS competence can be evaluated by considering bothgsracel producbased
characteristics of movement. Prodbetsed measures of FMS are typically quantitative and focus on
the end product or outcome of the movement, e.g. a time, speed or diktgae et al., 2012)wvith
little regard as to how the movemt itself was complete@onversely, ppcesshasedassessments
FMS competencevaluatehowa movement iperformed and descebgualitative movement patterns
(Logan, Barnett, Goodway, & Stodden, 20IR)us, procesbased measures allow researchers the
opportunity to identify the developmental skill level of the child, rather than their physical growth or
maturational statu@ardy, King, Farrell, et al., 2010andcan therefore be used to plan effegtiv
FMS programmes for young children. Assessments can be undertateseascherm situ or
subsequently with video recordingith the latteioffering greaterprecision in analysis as trials can be
replayed and skills performed at high speeds can béeio slowmotion playbackAs a marker of
physical competence, the assessment of FMS competence is able to provide researchers with
information on a childés devel opment al l evel and
levels of FMS competencess well as monitoring competency levels over time. One of the most
frequently cited measurement tools for assessing FMS competency among FMS literature is the Test
of Gross Motor Developmei®, with theTest of Gross Motor Developme8tcurrently under

development.

2.6 Test of Gross Motor Development, Second Edition

The Test of Gross Motor Developme2t(TGMDi 2) is a standardised test that measures gross motor
abilities in children aged between 3 and 10 years of age, making it a suitable tessfdoprand
primarychildren. The test can be used to identify children who laglgehind their peers in gross
motor skill development, plan programs to improve FMS in children showing developmental
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delays and to assess changes as a result of ageing, experience, instruction or intéohéction
2000) The test assessesARIS, whichare divided into two groupsocomdor (run, gallop, hop,
leap,jump and sligt) and objecicontrol(strike, dribble catch, kick, throw and rollParticipants are
required to perform each of these skills twice, with competency assessed by whether a child has
demonstrated a number of specified criteria for the observed skill. The absence or presence of a
criterion is sored as either a zero or a one, respectively. These scores are then totalled, providing a
total score, as well as allowing scores for both locomotor and almettol skills to be calculated and
age equivalents to be derivédools et al., 2009)

The man strength of the TGMTLR is that it requiredimited time to administer (approx. 15
20 minutes) and requires commonly used and inexpephbiygcal educatioequipment.g. bat, balls
etc.in order to be carried outhe main weakness of the TGMDis in its failureto evaluateany
standalonestability skills. However, as a number of the included skilts hop, broad jump and strike
require participants to incorporate various aspects of balance and stability in order to be performed
competently, that thEGMD-2 is still able to offer an indirect assessment of stability. Whilst the
author of the test advis#ésat a large amount afearspace is required for testinmeasuring at least
60 feet x 30 feefUIrich, 2000) assessments can easily be carriedroeither indoors for example in
school halls or outdoors on playgrounddditionally the TGMD2 author als@dviseghat test
reliability is an issue, with a 15% error built in to the test even at a coefficient oflllrash, 2000)
however, this onlyas potential implications if the test is being used for diagnostic purposes. Of note
to researchers is the possibilihat TGMD-2 performance mabe affected by cultural differences,
with Bardid et al. (2016¢xpressg caution in using the US norm reéeices when assessing
European childrerdue to the potential cultural differences between the Belgian sample observed and

the US reference sample

2.7CHAMPS Motor Skill Protocol

Following on from the TGMER, theChi | dr enb6s Act i WieBchoolsStudy Mo v e me n't

(CHAMPS)was subsequently developddhe principle aim of th€ HAMPSwas to examine the link
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between motor skill competency and physical activity levels irsph@ol childrer{Williams et al.,
2009) As a resulbf this, the CHAMPSMotor Skills Protocol (CMSP) was produced protocol
specifically designed for largecale fieldbased studies of FMS within preschool childf@filliams
et al., 2009) The CMSP follows the same design as the TG2DIrich, 2000) in that it is process
orientated in its assessment of FM3fowever, the CMSP authors made several changes to the
assessment criteria, having felt that in its current form the T&MWRSs not appropriate to assess
competency levels in preschool children The criteria for several gldhs not described in specific
terms, making it difficult to assess whether the criteria were present or not and that additional criteria
should be added to a number of skiiiéilliams et al., 2009)The CMSP assesses the same 12 FMS
as the TGMDB2, with participants asked to complete each skill twice, following a demonstration,
takingapproximately 45 minutg®Villiams et al., 2009)Movement characteristics for each skill are
measured as either a 1 (present) or O (not present) and totalled, allowinghesetm compile a total,
locomotor and objeatontrol score.

The strength of the CMSP is that unlike other assessment protocols it has been specifically
designed to asse8®e FMS competency gireschookhildren. Withthe majority ofresearch ito
FMS competencyaking place amongst primary children, it is useful for researchers to have a specific
tool for measuring competency among preschool children, helping to increase the validity of their
researchlFurthermore, withthe majority of FMS reseanaowithin the literaturdoeing carried oud i n
t h e ,the esé al specifically designed fidddsed measurement tool is another advantage for
researchers working in school environmeftss specificityof designcombined with theelatively
small amouhof FMS researclamong preschodahildrenmay help to explain why use of t@MSP

is not asvidespread among thigerature as the TGME2.

2.8Importance of Developing Competence in Fundamental Movement Skills

According toStodden et al. (2008here is a reciprocal and developmentally dynamic relationship
betweermotor competency (MC), i.&MS competengeand PAduring childhood (see Figure 2.1),
with the authors suggesting that the relationship between MC and PA will strengthen over time
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between early and late childhoo&todden et al., 2008%eefeldt (1980proposed that there might be
aficr i t i c a lfor MQ) abeve Wwhach ofhildlren will be active and successful in applying FMS
competency to PA, but below which they would be less successful and drop out PA at increased rates.
However, among the literature tlastical thresholchas not been investigated empirically defined.
Using a mountain climbing as an analo@jark and Metcalfe (2002)escribed FMS as representing
theA b a s e fioma whicld children begin their climb up the mountain of motor development, with
children following differenfi d e v eelnad parh  t r a& jhey camplete tlésclamb, due to
differing individual constraints and environmental opportunities. This view is supported in the
Stodden etal. (2008hodel , wi th the authors suggesting that
FMS canpetency due to increased PA resulting in more opportunities to promote neuromuscular
development, which in turn can promote FMS developrieisher et al., 2005Furthermore, early
childhood is considered a fiwi nabsgoungchildreol@ayyeor t uni t vy
high levels of perceived competer(teGear et al., 2012vith Stodden et al. (2008gasoning that
from a practical perspective, this confidence and fearlessness may encourage engagement and
persistence in activities that foster FM&npetence.

TheStodden et al. (2008hodel hypothesises that young children will display variable levels
of PA and FMS competency due to the differing experiences they have had e.g. socioeconomic status
(Foulkes et al., 2015; Goodway et al., 20404 paental influencgBarnett, Hinkley, Okely, &
Salmon, 2013; Cools, De Martelaer, Samaey, & Andries, 2044ylting in a weak relationship
between PA and FMS competency at this early stage of develo@haahden et al. (2008)
hypothesise further, belie\grthat as children transition to middle and late childhood, the relationship
between PA and FMS competency should strengthen, due to the individual and environmental
constraints of early childhood compounding over time and resulting in this strongemsHadi
Having proposed that moderatabrhighly skilled children will choose to engage in higher levels of
PA, compared to children with lower levels of FMS competency and thus engaging in less PA,
Stodden et al. (2008}ated that, in their opinion, FM®mpetency drives PA levels in children.
However, the authors note that further longitudinal research is required in order to examine this
relationship over time taking into account mediating variables that may interact with and
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promote/demote the dynanmelationship between FMS competency and PA within their model.
Indeed, one weakness of tBodden et al. (2008hodel is that it does not include other factors that
may influence PASterdt, Liersch, and Walter (2018)stematic review of correlates cARmong
children and adolescents-{B yr.) identified 16 correlates that were consistently associated with PA,
includingpereeived competence, sedfficacy andyoal orientation/motivatiarFurthermore, the

review authors noted that with so many consistent correlates of PA observed in children and
adolescents it further highlights how PA is a comgled multidimensional behaviour determined by

numerous biological, psychological, socioaudtl and environmental factors.
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2.9FundamentaMovement&XKills andParticipation in Physical Activity

Within the Stodden eal. (2008)model a lack of FMS competency is hypothesised to result in a

negative spiral of disengagement in PA, due to children lacking the competence and confidence to
move and failing to enjoy participating in activities where they feel that they otiducceed. When

the model was first proposed in 2008 research was limited in exploring the association between FMS
competency and PA, however, in recent years a number of studies have examined the strength of this
relationship and how it changes over tihgbans et al. (2010agview of the associated health

benefits of FMS competency among children and adolescea&\#) included 13 studies using

both productand procesbased measures of FMS competency, to examine the relationship between
FMS compéency and PA. Twelve of these studies (eleven esestional and one longitudinal)

reported a positive association between FMS competency and PA. However, the strengths of these
observed positive associati ongdglubarsetal., 20000 report ed
meaning the magnitude of these observations could not be commented on. This relationship was
further reviewed byHolfelder and Schott (2014yvho examined 23 studies, again ugingduct and
processhas@ measures of FMS competenaswell as motor abilities and motor coordination. Of

the 23 studies included, 12 reported positive associations between FMS competency and PA, ranging
from weak to strong in association strengtliglues0.10 to 0.92)Holfelder & Schott, 2014)Whilst
thefindings of these studies indicated a potential caifeet relationship between FMS competency

and PA, supporting th8todden et al. (2008hodel, the review authors noted that this proposed
relationship had yet to be conclusively demonstrated due tortibed experimental data available
(Holfelder & Schott, 2014)

Similarly, Logan, Webster, Getchell, Pfeiffer, and Robinson (20&%ewed 13 studies using
processbased measures of FMS competency to explore the relationship between competency and PA
ergagement among children. Of the 13 studies included, 12 had found a positive corelaten
FMS competency and RAanging from weakr(= 0.16) to moderate € 0.55) in strengthMore
recently, Figueroa and An (2016) reviewkedstudies examining FM&mpetencyand PA among
preschool childre3-5yr.), with nine of the included studies using prodessed measures of FMS
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competency. Eight of the 11 studies were reported to have found significant associations between
FMS competency and PA, however vath theLubans et al. (2010kview, the strength of the
associations is not reported. Thealues are only stated for one of the included studies, which
reportedow strength associations between PA and FMS competenc§.(0) and total MVPA and
FMS ompetencyr(= 0.18)(Fisher et al., 2005)Thereviewauthorsalso statehattheincluded
studies oraverage only met 3.6 out of the 7 study quality critesi@blished by the authoihese
criteria included whether the study was a randomised conabland if PA was measured by
accelerometryFigueroa & An, 2016)Of note toother researcheisvestigating the relationship
between FMS competency and PA is that the authors have penalised studies usindgppseckss
measures of FMS competency. Tdwhors rationale for this penalty is such thedductbased
measures of FMS competency better facilitate the
chronological peer@Nilliams & Monsma, 2006)Whilst both processand productbased
assessments haadvantages and disadvantagesductbased assessments do not provide the
detailedlevel ofinformation on thejuality of the movement being assessed pnatesshased
measurs can obtainallowing researchers to identify tlepecificaspects of movemetttat achild
canimproveuponAs such, this studyés quality scoring sy
provided detailed data on movement quality have been penalised for doing so. It could be argued
however that data from pressbased measures can be far more effective in helping to improve
childrenés FMS competency, by highlighting speci
upon. Furthermore, the perceived negative view of pregassd in comparison to produmsel
appears to be at odds with the review authors recommendation that future research should seek to
design a produdbased measures of FMS competency that can be integrated alongsidelpaisedss
measures, as this would then capture the multifaceted Bifeatency patterns and trajectories of
preschool childrefFigueroa & An, 2016)
It appears therefore that longitudinal studies would appear to be best suited to investigate the
Stodden et al. (2008)ypothesis of a developmental trajectory between FMi$pedence and PA in
comparison to crossectional studieBarnett, Van Beurden, Morgan, Brooks, and Beard (2009)
study looked at FMS competency as a predictor of adolescent PA among Australian children, having
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measured six FMS at baseline (kick, catchpwhrop, side gallop and vertical jump), whereby
participants had a mean age of 10.1 yr. The results from the study found that whilst locomotor skill
competency was not related to adolescent PA, ebgautol skill competency accounted for 3.6 and
18.2% d participation in MVPA and organised PA, respectively, during adolescence (mean age 16.4
yr.). Similarly, Lopes, Stodden, Bianchi, Maia, and Rodrigues (28fi)y among Portuguese
children reported that children with higher FMS competency at six yeageafere found to have
high selfreported PA levels 3 years later, in comparison to children with low and moderate FMS
competency, whose PA levels had declined over this same period. Whilst these two studies may
suggest a causal relationship between FBI8petency and PA, onBarnett, Van Beurden, Morgan,
Brooks, and Beard (20089)und FMS competency, specifically objexintrol competency, in
childhood to be related to a variance in MVPA during adolescence.

Stodden et al. (200&8)evelopmental model ctands that the development of FMS
competency is a primary underlying mechanism in promoting PA with associations strengthening as
children age. However, much of the eviderioalate is crosssectionalHolfelder & Schott, 2014;
Lubans et al., 201@&nd here is limited longitudinal or experimental evidence examining these
associations during childhogBarnett, Van Beurden, Morgan, Brooks, & Beard, 2009; Barnett, Van
Beurden, Morgan, Brooks, Zask, et al., 2009; Burgi et al., 2011), particularly acrpssitteof
preschool to late childhooBurther still, there is a lack of evidence examining this association among
UK children. As such, there is a need for longitudinal research examining the strength of the
associations between FMS competency and Phgaarly childhood in order to examine whether

this relationship does indeed strengthen with age.

2.10FundamentaMovementkills andWeight Satus

The development of FMS competency is purported to be a primary underlying mechanism in
promoting PA andherefore shaping positive or negative trajectories of weight status among children
(Stodden et al. 2008\s hypothesized bgtodden et al. (2008)ata from the available literature at

the time would seem to indicate that FMS competency is botecarsr andconsequencef
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childhood weight statu®©kely, Booth, and Chey (200éxamined associations of FMS competency
with measures of body composition (Body Mass Index: BMI) among 4363 Australian children and
adolescents (26 yr.). Having assessed six FNI8n, vertical jump, throw, catch, kick, and stjike

the results indicated that overweight children of both sexes were found to be less likely to have high
levels of FMS competency, with FMS competency further found gideficantlyrelated to BMI

andwaist circumferencélVhen looking at the subsets of the FMS assessed, it was reportedrthat
overweight boys and girls were two to three times more likely to possess more advanced locomotor
skills than overweight boys and girls. The authors noted thgsdicant associations between

locomotor skillsand weight status suggest a key component of interventions to prevent weight gain
may be that of increased locomotor skill competeStydies among European children have also
reported the same relationstigtween FMS competency and weight staiidondt, Deforche, De
Bourdeaudhuij, and Lenoir (2008xamined the relationship between BMI and motor competence,
assessed using the Movement Assessment Battery for Children (MSB@§Engelsman, 1998)
amongl17 Belgianchildren between the age of 5 and t0The results showed that nromerweight

and overweight children were significantly more competent at balance and ball skills compared to
their obese counterparts. With no differences in competency obddseti@een nowmverweight and
overweight children, the authors suggested that this may indicateo#f point from which

differences in competency may appear. However, a limitation of this study was the use of the MABC
(SmitsEngelsman, 1998kome aspestof which are performed seated, meaning that no displacement
of extra body mass is required and that overweight/obese children may therefore have achieved higher
scores that do not accurately reflect their true competency level. A furtheiseaigmaBelgian

study of 954 children across consecutive age gréaipsyr., 8 9 yr., 10 12 yr.)(D'Hondt, Deforche,

et al., 2011pxamined motor coordination in relation to weight status using the prodentated
Korperkoordinationstest fur KindéKTK) (Kiphard & Schilling, 2007) Overweight and in particular
obesity were found to result in low motor coordination, with the largest effect for increased BMI seen
on KTK test items requiring dynamic body coordination. Meerweight children were found to

have similar motor coordination levels across the observed age groups, whilst overweight and obese
children in the 1.2 yr. group showed significantly lower motor coordination in comparison to the
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corresponding & yr. group. These results indicate that Bidlated differences in motor coordination
were more pronounced in children within older age groups. However, the authors of the study note
that the crossectional design precludes any statements on causality from beingDtddedt,

Deforche, et al., 211).

Further longitudinal studies investigating the relationship between FMS competency and
weight status are required, specifically during early childhood and adolescence as evidence on
associations between competency and weight status among theseumgagcurrently not available
(Robinson et al., 2015Future longitudinal research should also take into account other factors that
may affect the inverse associations observed between FMS competency and weight status, as
hypothesised in th8todden eal. (2008) namely those of PA, health related fithess and perceived

competence.

2.11FundamentaMovement Klls andPerceivedCompetence

Perceived competence is a factor in $tedden et al. (2008hodel, playing a role in mediating

between FMS conmgiency and PA. Namely, there is an indirect relationship between FMS
competency and PA through an i ndi(Robitsonaeiabs per cep
2015) Babic et al. (20143ystematic review of PA and sglérceptions among childreaported that

children with higher levels of physical sgliérception(perceived competencelere more likely to

engage in PA than those children reporting low levels of physicaberieption. There is evidence to

suggest that perceptions of physicainpetence may play a mediating role between FMS competency

and PA among children and adolescéBt@nett et al., 2011; Barnett, Morgan, Van Beurden, &

Beard, 2008)For example, perceived sporting competence mediates the relationship between motor

skill proficiency and physical activity or fitness levels in adolesc@asnett, Morgan, et al., 2008)

However, among preschool age children perceived competence did not mediate the relationship

between FMS and PACfane, Naylor, Cook, & Temple, 201 35vhich mg be due to preschool age
childrenbés perceptions of their competSwddeny bei ng

et al., 2008 LeGear et al. (2013tudy among 260 Canadian preschool children (mean age 5 yr. 9
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months.) assessed using the T (Ulrich, 2000)also reported that despite competency being low,
children had positive perceptions of their own physical compet{gecgear et al., 2012Barnett,
Ridgers, and Salmon (201&lso used the TGMR (Ulrich, 2000)to assess the FMS competgrof

102 Australian children (aged8lyr.) in their study investigating thesociations between young
children's perceived and actual ball skill competence and physical adBuity were found to have
both lower perceived and actual objeontrol canpetence and were less active compared to boys,
with actual objectontrol competence positively associated with perceived etgettol

competence, although this relationship did not differ by sex. Whglither actual noperceived
objectcontrol comp&ence were associated with MVPA. This led to the authors recommending that
targeting Yy o u ncgntra $killslsltbulcebe & wiority im pny imtervention, as in older

children objectcontrol skills have been found to be associated witl{B&ndt et al., 2015)

2.12 Fundamental Movement Skills and Fitness

TheStodden et al. (2008hodel proposes that FMS competency will initially promote health related
fithess (HRF) during early childhood, with HRF then mediating the relationship between FMS
competency and PA in middle and late childhood due to an increase in fitness hypothetically
facilitating continued engagement in PA for longer periods of (Rabinson et al., 20157

systematic review b@attuzzo et al. (201@mong children and adolesus reported strong evidence
of a positive association between FMS competence and cardiorespiratory fitnessr(€RBR(

0.57) and muscular strength/endurarnce 027-0.68). Two large Australian cohort studies have
reported a positive relationship between FMS competency and cardiorespiratory fithess among
adolescent@Barnett, Van Beurden, Morgan, Brooks, & Beard, 2008; Okely, Booth, & Patterson,
2001) in line withthe Stodden et al. (2008)ypothesis that this association should strengthen with
age. Whilst the majority of studies examining this relationship between FMS competency and HRF
are crosssectional in design, recent longitudinal and experimental studiesgnavided data

indicating that there is an association between these two measures during childhood and adolescence
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(Barnett, Van Beurden, et al., 2008; Matvienko & AhfRhid, 2010; Vlahov, Baghurst, & Mwavita,

2014)

2.13 Wider Bnefits of Fundamentdlovement Skills

Bar-Haim and Bart (20063tudy among 88 Israeli preschool children examined the associations

between motor competency and social participaisagssing motor competency through a 60 min

battery of standardized assessments of balaimeestkesia, imitation of postures, muscle tone, and
visuaimot or i ntegrati on c¢ arThdstdyfoond that ehildrerevaticlow c hi | d 6 s
motor competency displayed a lower frequency of social play and higher frequency of social reticence

in comparison to children with higher competency levels. Whilst a further study among Israeli

preschool childremagain using a battery of assessments covering visotdr integration, fine motor

accuracy, visuabkpatial perception, kinesthesia, and imitatoh post ur es, compl et ed
home, reported that preschool FMS confidence was associated with greater academic performance

and social and emotional adjustment to the school environment (Bart, Hajami;aBar2007).

Likewise, a study amongst BFinnish teenagers (13 yr. at baseline) reported that FMS competency,
assessed via The FMS Packégalaja, 2012) may contribute to better academic attainment among
teenagers, albeit with a significant but weak association between the two measuredaJaakk

Hillman, Kalaja, & Liukkonen, 2015).

2.14Competence LeveisPreschool and Primary

Several studies have documented levels of FMS competence amongst preschool(Batdeghet

al., 2015; CIiff, Okely, Smith, & McKeen, 2009; Goodway et 2010; Hardy, King, Farrklet al.,
2010; Robinson, 201 Ulrich, 2000)and concluded that, as expected in young children, these skills
are at the rudimentary stage of developméirich (2000)reported low competency at FMS in a
representative sample 882 US preschool children (age$Bas part of normative data collected for
the TGMD-2. Hardy, King, Farrell, et al. (201@ssessed eight skills (run, gallop, hop, horizontal
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jump; strike, catch, kick, throw) in situ using the TGA2Dn a sample of 33@uryearold children

from New South Wales, Australia. Although the majority of children were found to be competent at
the run, competence levels across the remaining seven skills (gallop, hop, horizontal jump, strike,
catch, kick and throw) ranged fromAdo moderate. Both studi¢dardy, King, Farrell, et al., 2010;
Ulrich, 2000)also provide detailed descriptive information on competency at the component level,
which is useful for guiding teaching strategies to master individual skill components.gsindin
broadly indicated that competency was lowest for skills requiring the use of the arms, coordinated
trunk movement and the transfer of body weight, and highest for locomotor skills requiring only leg
movementgHardy, King, Farrell, et al., 2010; UlricB000) Thus whilst descriptive data is available
from preschool samples in Austraftdardy, King, Farrell, et al., 2010; Okely & Booth, 20@4hd the
USA (Ulrich, 2000) data on FMS competence among European preschool children is lgchiig

et al., D09). Such data is important when considering international cultural differences, for example
in the educational curriculum or traditional sporting pursavtsilable and thushay be reflected in

levels of FMS competendgBardid et al., 2016; Simons & Vatombeeck, 2003)

This pattern of low competency has also been reported among primary aged children. A large
scale study from Australia examining FMS competency among 1045 primary school children assessed
eight skills (static balance, run, vertical jumjgk hop, catch, throw and side gallapjdreported
low levels of FMS competence, with less than half of children rated as having achieved mastery or
near mastery level for competer(&an Beurden, Zask, Barnett, & Dietrich, 200&)further large
scaleAustralian studyrf = 1288) again reported low levels of FMS competency among the primary
school children assess@dkely & Booth, 2004)Whilst there are relatively few studies among
English primary school childreBryant, Duncan, and Birch (2019pored that the majority of 281
English primary school children were classed as havingmastery for six out of the eight FMS they
were assessed on (kick, sprint, gallop, hop, balance, throw, catch and jump).

Children from areas of high deprivation haveoabeen found to typically have lower levels of
FMS development than children residing in areas of low ddpivaGoodway et al. (201Qssessed
the FMS competency of 469 American preschool children from two highly deprived regions using the
TGMD-2 (Ulrich, 2000) finding that children were developmentally delayed in both locomotor and
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objectcontrol skills. Furthermore, there was a significant effect for gender, with boys showing greater
competency for objeatontrol skills.Morley et al. (2015)nvesticatedthe effects of gender and
socioeconomistatus (SES) on motor proficiency369 English childreifage 4.37.2 yr.) using the
Bruininks-Oseretsky Test of Motor Proficiency, Second Edi{Bruininks & Bruininks, 2005)

Proficiency was found to be lowyith girls outperforning boys infine motor skills and boys

outperfoming girls for thecatchand dribble. Whilst, igh SESchildrensignificantly outperformed

middle and lowSESchildrenfor total, fine and gross motor proficien@s such, it may be that

children residing in areas of high deprivation may require nimsteuctionandpracticeof FMS in

order for them to achieve the same competency levels as their peers from areas of low deprivation.
With a lack of research on FMS cpetency among UK preschool children from deprived areas there

is a need to further examine the FMS competency of children from these areas of high deprivation. If
evidence is found that children from highly deprived areas are developmentally delayed then
resources can be allocated accordingly and interventions designed to concentrate on the development

of FMS competency, taking into account both gender differences an(MgiI8y et al., 2015)

2.15Sex Differences

A number of studies have examined s#dfetences in FMS competence amongst young children
using in situ observatior(8arnett et al., 2015; Hardy, King, Farrell, et al., 20d10yideo analysis

(Cliff et al., 2009; Goodway et al., 2010; Robinson, 2011; Spessato, Gabbard, Valentini, & Rudisill,
2012)of performance at the TGMR. Barnett et al. (20159ndHardy, King, Farrell, et al. (2010)
assessed FMS competency in 102 and 330 Australian young children, respectively. Both studies
reported boys to have higher levels of obgmttrol competencthan girls. SimilarlyRobinson

(2011 andGoodway et al. (201®ssessed FMS among 119 and 469 American preschool children,
respectively, also noting that boys outperformed girls at clbjmatrol skills. Moreover, a recent

study of 560 Brazilian childreaged 36 years provided further evidence that boys have higher
competency for objeatontrol skills(Spessato et al., 201X owever Cliff et al. (2009)found no sex
differences in objeetontrol skill raw score in a small sample of 46 Australian pi@siathildren.
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Findings observed for sex differences among locomotor skills are mixed. Two studies reported that
girls had a higher locomotor skill subtest score than (G et al., 2009; Hardy, King, Farrell, et

al., 2010) In contrastRobinson (2011found boys to be more competent at locomotor skills, while
two other studies found no sex differeff@odway et al., 2010; Spessato et al., 2002}y Hardy,

King, Farrell, et al. (201)ave investigated potential sex differences with regards todudivskills
among preschoolers using processed measures of FMS, though differences in skill components
(performance criteria) were not explicitly examined. Amongst the four locomotor skills assessed in
this study, girls were more competent at the ldplst no difference was found for the run, gallop or
horizontal jump. Conversely, for the four objecntrol skills assessed, boys were found to be more
competent at the strike, kick and overhand throw, although no difference was reported for the catch
(Hardy, King, Farrell, et al., 2010Jaken collectively, the evidence examining skill competence in
young children suggests that boys-patform girls at objeetontrol skills, though there is a lack of
consensus in the literature regarding sex diffezeric locomotor skills. These findings are consistent
with studies in primary school aged childi@ryant, Duncan, et al., 2014; LeGear et al., 2012; Okely
& Booth, 2004; Van Beurden et al., 20@2)d indicate that sex differences and low competenceslevel
track into childhood and adolescer{etardy, King, Espinel, Cosgrave, & Bauman, 2010; O'Brien,
Issartel, & Belton, 2013highlighting that both sexes may benefit from targeted interventions. Given
the lack of research conducteddnglishchildren to dée, it is important to establish whether similar

levels of competencand sex differencesre evident before developing targeted interventions.

2.16Interventions to Increase Fundamental Movement Skills

Studies fronEngland(Foulkes et al., 2015nd internationallyBarnett et al., 2015; Cliff et al., 2009;
Goodway et al., 2010; Hardy, King, Farrell, et al., 2@6binson, 201,1Ulrich, 2000)have reported
low levels of FMS competence among preschool and primary age children. veportedow
levels of FMS competen@nd evidence that loeompetence FMS tracks over tirfidardy, King,
Espinel, et al., 2010; O'Brien et al., 201iBre is a need for targeted interventions to improve FMS
amongst young children
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In a systematic review of motdevelopment interventions aimed at improving FMS
competency amongst young children (<5 yRigthmuller, Jones, and Okely (2008ported that of
the 17 included studies, 65% of which were controlled trials, more than half (60%) reported
statistically ggnificant improvements in FMS competency. However, the review highlighted that only
three of the 17 studies (18%) were deemed to be of a high methodological quality, highlighting both
the limitedquality andquantityof interventions to improve FMS compety among children as well
as the lack of higlguality evidencen this field. A more recent reviely Veldman, Jones, and Okely
(2016)has exploredhe efficacy of seven further interventions among young children (<5 yr.)
published between 2007 and 2015. In contrast t®ie#nmuller et al. (2009eview, 57% of the
papers included were deemed to be of a high methodological quality, with six ef/érersporting
significant intervention effects on FMS competency. Of note with regards to intervention design is
that all of the included studi@s theVeldman et al. (201&eviewtook place within the preschool
setting, with the majority using trainesembers of staff/educators to deliver the intervention.
Researchers may thereforeed to consider training and upskilling setting staffas of future
interventions alongside the aspeaitvied directly at the children themselvBsth reviews highlight
the fact that no studies have evaluatedefifiectivenessf an FMS intervention amongst young
children from the UK. Finally, only a limited number of studies from Australia and the US have
focused on interventions among young children from deprived @Beaslway & Branta, 2003;

Hardy, King, et al., 2010a; Okely & Booth, 2004)

2.17Physical Literacy

Recently, physical literacy has emerged as a focus of physical education, PA and sports promotion
internationally(Giblin, Collins, & Button, 2014)with FMS identified as being a key element of

physical competence, an important aspect of physical literacy. Théiterimy s i ¢ a (PL)lisi t er acy 0
widely understood to relate to an i(bodgmviri&kdual 6s ¢
Tremblay, 208), with Whitehead (2013)lefinition of PLasbeingthe motivation, confidence,

physical competence, knowledge and understanding
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for life-long purposeful activity and pursuitommonly cited amonthe literature.PL has four
interconnected and essential elements: motivation and confidence (affective domain), physical
competence (physical domain), knowledge and understanding (cognitive domain) and engagement in
physical activities for life (behaviourabchain)(International Physical LiteracyAssociation, 2014)
Therefore, it would be expected thattaysically literate childvould have thenotivation, confilence,
knowledge, skilland fithess necessary to enjoy a physically active lifesgyMell as beig
committed to healthy habitual movement behaviours, in line ietbmmendeduidelines relating to
regularPA and limited sedentary behavidluongmuir & Tremblay, 2016)

Whilst theconceptof PL has grown within the literature, so too has the neéd #able to
monitor it over time. Whilst there are a number of assessments available to measure PA or sedentary
behaviour, little is known about how best to enhanceVWth this in mind, it has been suggested that
future research is needed in order to hagmtify methods of monitoring physical activity, in order to
better understand the development of PL, alongside the development of methods to help improve and
support the progress of FLongmuir & Tremblay, 2016)As a relatively new concept, the
develpment of effective interventions and initiatives to promote PL during the early years will
require appropriate design and planning phases, informed by robust research methodologies. In order
to help bring about these changes, the views and opinions afseipehild PA would be beneficial
in order to help develop these future strategies for monitoring and improving PL during childhood.
Likewise, given thaVeldman et al. (2016eview of motor skill interventions noted that all of the
included studies tdoplace within preschools, it would be of value to gain the views and opinions of

preschool setting staff in regards to their perceptions on intervention design and implementation.

2.18Summary

FMS are a vital part o fchildrento progtess dosmord eomptek o p me n't
movements that will allow them to function successfully in daily life and take part in varied sporting

and physical activitiefCools et al., 2009Previousesearch hademonstratetinks betweer-rMS
developmentandsi mportance to childrends physiological,
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(Gallahue et al., 2011Further research in this area is vitgpecifically among UK children as data
on FMS proficiency and FMS interventions is dominated by research fumtnalia and North
America. Such research also needs to beghf methodological qualitgnd, where possible,
incorporate follow up data as part of a longitudinal design, as well as exploring the relationship
between FMS, PA and weight status propose(Sihgdden et al., 2008If significantassociationsan
be found between the development of FMS inqmieool children an®A levels anchealthmarkers

in late childhood, this will be able to provide an evidence base for health promotion, changes to
curriculum and both local and national policy relating to FMS competency an@idPthis endit is
important that future research in this area focuses on; i) the developnteassessmeat preschool
targeted=MS intervention strategies ii) longitudinal resgrastudies investigating the effects of these
interventions on preschool children as they progress into primary and adolesosgside
correlations between FMS and other markers of health and PA and iii) the development of

interventions and initiativet® promote and improve PL among young children.

2.19Aims & Objectives

The specific aims of the thesis are to:

a) To document the level o\FS competencyf preschool children from kighly deprived area
of Northwest England.

b) Determine the effectivenesgasixweek Active Play interventioon FMS competency
among preschool childrdrom ahighly deprived area of Northwest England

¢) Examine the relationship between FMS competency, PA and weight status oveyeafive
period between preschool and lptemary among children from a highly deprived area of
Northwest England.

d) To gain the thoughts and opinions of experts and practitiamerslerto help inform the

development of an appropriate intervention to increasPltha preschool children
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Theseaims will be achieved through the following objectives:

1 To document through a cresectional study thievel of FMS competencogf preschool
children living in a highly deprived area of Northwest England, examining competency at a
component and criteridevel and with reference to differences by sex.

1 To assess theffectof a6-weekpreschool intervention n ¢ h $ HM8 compeiincy.

1 To document through a fivgear longitudinal study the change in FMS competency from
preschool to late primary and thesasiations between FMS competency, PA and weight
status over this period.

1 Todocument via a qualitative stutlye thoughts and opinions pfeschookxperts and
practitioners on the concept of Rh,order to produceecommendations for the design and

delivery of future interventionsimed atimproving the PL opreschool children

2.20Methodological Approach

The research design of this thesisnbined a mixture of three quantitative and one qualitative study.
Studies One to Three have used rigorous quantitative data analysis to explore FMS competency, with
Study Two employing data analysis methods that have adjusted for-$eWatiusteringn order to

explore the influence of a number of factors that may be associated with and/or affect FMS
competency. Study Four is a qualitative examination of the factors that may affect the development of
PL within the preschool environment and how bestfiarm the design and implementation of a

proposed intervention to improve PL within the preschool sefiihg.inclusion of a qualitative study
sequentially following on from quantitative studies has provided the opportunity for contextual
information tobe collected to expand on the quantitative data findings. Furthermore, this approach of
combining both quantitative and qualitative stud
information from both of these data sources (Denscombe, 2008)egis planning stage a qualitative

study was always seen as an important inclusion however its location within was not set. The thesis
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structure of incorporating the formative qualitative work at the end of a thesis is perhaps in itself
novel. Typically wthin the literature formative work is used to inform the design and implementation
of interventions e.g. Boddy et al. (2012) &ddCann, Knowles, Fairclough, and Graves (20T#iis
approach was undertaken in order to inform future intervention basedctedeseloping PL among

preschool children.

2.21Ethical Considerations

Due to the nature of the research being carried out a number of ethical considerations were taken into

account:

9 Parents and children invited to take part were made aware ofatteepl research project(s)

1 Gatekeepers/parents/children were made aware that they were under no obligation to take part
in the research, with no negative connotations if they decide not to take part

1 Participants were given the opportunity to ask the lesgareher/research team questions
about the research

1 All participants were given contact details of the lead researcher/research team including
phone number and email address

1 The use of codes to ensure the confidentiality of schools, pupils and interviewees

1 The ownership and storage of data collected

1 The necessity of informed consent; schools and interviewees and parental passive consent for

children

Gatekeeper consent for studies two and three was first obtained from school head teachers, then from
parentf&carers and in the last instance, the children themselves. Although parents/carers may have
given consent for their child to take part in the study, the final decision to take part was ultimately up

to the child.
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2.22Ethical Approval

All studies contained within this thesis received full ethical approval from the Research Ethics

Committee within Liverpool John Moores University

1 Study One: 09/SPS/027
1 Study Two: 09/SPS/027
9 Study Threel5/SPS/014

1 Study Fourl6/SPS/010
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Chapter Three

Fundamental Movement Skills of Preschool

Children in Northwest England

The main outcomes of this study have been publishékineptual & Motor SkillsFoulkes, J. D.,
Knowles, Z., Fairclough, S. J., Stratton, G., O'Dwyer, M., RidgdrdD., & Foweather, L. (2015).

Fundamental movement skills of preschool children in Northwest England. 121(P8260
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3.1Thesis Study Map: Study One

Study

Objectives

Study One: Examining the
fundamental movement skill
competency levels of prescha
children form Northwest England

Obijectives:

1 Report detailed FMS competence data among a sample
preschool children from a deprived area of Northwest
England

1 To investigate sex differences in FMS and their respectiv

components.

Study Two: Effect achootbased
Active Play intervention on
fundamental movement skill
competency among preschool

children

Objectives:
1 To examine the effectiveness of a-sigek Active Play
intervention on FMS competency irS3yr. old children from

a deprived area of Nomest England

Study Threels Fundamental
Movement Skill Competency
Important for Keeping Children
Physically Active and Healthy
Weight?

Obijectives:
I To determine the role of fundamental movement skills in
promoting physical activity and healthy weigltatus as

children progress from early to late childhood.

Study Four: Towards the

Development of a Physical Literac
Intervention for Preschool Childrer
The Perspectives of both Experts

and Practitioners

Objectives:
I To gain the thoughts and opinionsexperts and
practitioners to help inform the development of an
appropriate intervention to increase the physical literacy (¢

preschool children.
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3.2Introduction

FMS are considered the initial building blocks of more complex mover(@atiahue et al.2011)
with the development of FMS competence noted as an important prerequisite for daily life skills and
participation in sports and physical activit{€ools et al., 2009; Stodden et al., 2008kvious
studies using procesmsed measures of FMSveareported low levels of competence among UK
(Bryant, Duncan, & Birch, 2013CanadiarfLeGear et al., 2012)nd Australiar{Okely & Booth,
2004; Van Beurden et al., 200@imary school aged children. The suboptimal levels of FMS
competence in older children highlights a need to examine the preschool ygars)(Zonsidered a
critical phase for FMS development, as a failure to make advancements during this stageiitiay re
a child having lower competency later on in their developrf@allahue & Donnelly, 2003Several
international studies have documented FMS competence among preschool ¢Badnett, Ridgers,
& Salmon, 2014; Cliff et al., 2009; Goodway et 28D10; Hardy, King, Farrell, et al., 2010;
Robinson, 2011b; Ulrich, 200@nd concluded that, as expected in young children, these skills are at
the rudimentary stage of development. Findings broadly indicate that competency is lowest for skills
requiring he use of the arms, coordinated trunk movement and the transfer of body weight, and
highest for locomotor skills requiring only leg moveme(itardy, King, Farrell, et al., 2010; Ulrich,
2000) However, whilst descriptive data is available from preschamolptes in AustraligHardy,
King, Farrell, et al., 2010; Okely & Booth, 200d)d the USAUIrich, 2000) data on FMS
competence among English preschool children is lacking

Previous international studies from AustrgiBarnett et al., 2015; Hardy, Kingarrell, et al.,
2010)and AmericgGoodway et al., 2010; Robinson, 20hhyve reported boys as having higher
levels of objectontrol skill competency than girls, highlighting sex differences in FMS development.
However, there is only limited evidence the effect of SES on FMS competency among preschool
children(Goodway et al., 2010; Morley et al., 2016podway et al. (201Gpund that American
preschool children residing in two highly deprived regions were developmentally delayed in both
locomotorand objectcontrol skills.Similarly, Morley et al. (20155tudy among English children (age
4.37.2 yr.), found that high SES dthien outperformed middle and low SES children for total, fine
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and gross motor proficiency following assessment using theiBksOseretsky Test of Motor
Proficiency, Second EditiofBruininks & Bruininks, 2005)Further information on FMS competency
levels among English preschool children from areas of high deprivation may be of importance for
future interventions. If there fairther evidence that children from these deprived areas are
developmentally delayed compared to their peers residing in areas of low deprivation, resources can
be allocated accordingly and interventions designed and implemented that take into acselBE&e
differences.

To the authorsé knowledge, no previous study
preschool children from low SES using proeesgntated (techniqubased) measures and video
analysis. Further, no empirical study in young childras examined sex differences in all of the
major individual objectontrol and locomotor FMS at the component level. Therefore, the aims of
this study are to (i) report detailed FMS competence data among a sample of preschool children from
a deprived areaf Northwest England and (ii) to investigate sex differences in FMS and their
respective components. It was hypothesised that boys will show greater competence-abwoio@ct

skills than girls, though no sex differences were expected for locomotocakifietency.

3.3Method

Participants and settings
Baseline data for this study were drawn from the Active Play Project, which has been
described in detail elsewhei@'Dwyer, Fairclough, et al., 2013riefly, the project was funded by
the LocalAuthority in response to a growing awareness of the need to establish health behaviours,
such as participation in PA, from an early éBeddy et al., 2009; Boddy, Hackett, & Stratton, 2010)
The project consisted of a sixeek educational programme diredtat preschool staff and children
with the aim of i ncreasing chil dr e roédmatighandl evel s,
bal ance, and i n ccordidesceBasglinedata ¢oltectiennodksplace everftwo

phases, with six schtmassessed in October 2009 and the remaining six assessed in March 2010. This
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design was used in order to maximise recruitment and to control for the influence of any seasonal
variation(Kolle, SteeneJohannessen, Andersen, & Anderssen, 2009)

Twelve preschools located ihiverpool, alarge urban city in Northwest Englandere
randomly selected and invited to participate in the study. Due to funding requirements, each preschool
was situated in a neighbourhood within the highest 10% for national demmiyad. most deprived)
(Department of Communities and Local Government, 20I#3se preschools were selected in order
to help address health inequities and improve indicators of child health such as childhood obesity
(12.2% of five year olds were obesa)d physically active children that were significantly worse than
the national averag@ssociation of Public Health Observatories, 20E3ch preschool was attached
to a SureStart childrends centre, tthmelservedse of t h
for parents and carers of children aged 5 yr. or under who resided in the most disadvantaged parts of
England(Children, Schools and Families Committee, 2020)twelve preschools agreed to
participate in the study. At the time of dataledlion, all three and four year old children in England
were entitled to 15 hours of free preschool education for 38 weeks of the year. Classes occurred from
Monday to Friday, starting at 09:00 and finishing at approximately 15:00. Preschools werarequire
follow the Early Years Foundation Stage curricul{idepartment for Children, Schools and Families,
2008) which emphasised playased learning and development in six main areas (personal, social and
emotional development; communication, language agdty; problem solving, reasoning and
numeracy; knowledge and understanding of the world; physical development, and creative
development).

All children aged 2.9 yr. old from the 12 preschools were invited to participateg73).
To participate in th study active consent was required, which involved parents providing informed
written consent, demographic information (home p
and medical assessment forms. All children were eligible to participateyénwigose diagnosed
with health or ceordination issues that could affect motor developreemtdyspraxia or intellectual
disabilities,were excluded from analysis. Of 240 children who provided full parental consent, 168
children M age = 4.65 yr., SD 6.58; 54.1% boys; 25.8% Overweight/Obese; 80.9% White British;
93.6% lived in low SES area) completed FMS assessments and were included in the final analysis.
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Reasons for missing or incomplete data included absence from testing days and children uhexpected

having to return to class prior to completion of all skill assessments due to curricular demands.

Measures

Fundamental Movement SkillF esting followed the protocol laid out in the Test of Gross
Motor Developmeng (TGMD-2) (Ulrich, 2000) which isspecifically designed and validated for use
with children aged-30 yr.(Ulrich, 2000) The TGMD2 measures the performance of 12 FMS,
including six locomotor (run, broad jump, leap, hop, gallop and slide) and six-objecol (overarm
throw, stationarystrike, kick, catch, underhand roll and stationary dribble) skills. Prior to data
collection field testers were trained by a senior member of the researc(Lt&anho has significant
experience in administering the TGMD through irsitu observation. Children completed the
TGMD-2 in small groups () led by two field testers, in either school halls or on school
playgrounds, dependent on available facilities. Tt fester was responsible for recording each trial,
using a tripod mounted video camera (Sanyo, Japan), while the second provided a verbal description
and single demonstration of the required skill. Children performed each skill twice. If a child did not
understand the task correctly (for example, running in the wrong direction) then they were given a
further verbal description of the skill and asked to repeat the trial. The twelve skills were completed in
a standardised order, taking approximateh48%ninutes per group.

All video recordings were transferred to DVD for subsequent video analysis. Skill
competence was assessed using The Childrenbds Act
Skills Protocol (CMSP{Williams et al., 2009)which was deveped using the TGME2 (Ulrich,
2000)and has an identical protocol. The CMSP is a precdegatated assessment, evaluating each
skill based on the childés demonstfiraartmso nmoovfe sipne c
opposition to legs, elbows kerfsee Tables 1 and 2@Ailliams et al., 2009)The CMSP was
selected for the assessment of FMS as its additional performance criteria and alternate scoring
methods improved assessment sensitiWylliams et al., 2009)The CMSP has demonstrated high
reliability (R=0.94), interobserver reliabilityRc0.94) and concurrent validity when compared with
the TGMD-2 (R=0.98)(Williams et al., 2009)In the present study all analyses were completed by a
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single trained assessor (JF) who received 30 hours nigarom a member of the research team
experienced in conducting video analysis (LF). km&ger reliability was established prior to
assessment using pceded videotapes of 10 children, with 83.9% agreement across the twelve skills
(range 72.989.3%).Likewise, intrarater reliability was established using fm@ded videotapes of a
further 10 children, with tesetest conducted one week apart, with 91.9% agreement established
across the twelve skills (range 896.0%). Whilst there is no accepted minim level of percentage
agreement, 885% agreement has been previously deemed to be accdptabbier Mars, 1989)f
the assessor was unsure whether a child had met a performance criteria then the footage was viewed
by both JF and LF, with final scogragreed upon between the two.

I'n i ne wi (Williarhsleteal., 200hI3éssment criteria, for each skill and during
both trials, individual components (ranging from 3 to 8, dependent upon the skills) were marked as
being absent (0) or presen).(The only exceptions to this scoring system were components 4 and 5
of the throw and strike, whereby hip/trunk rotation was scored as differentiated (2), block (1) or no
rotation (0), whilst the catch cauglectedniywithed a succ
hands/fingerd ( 2t)appedragaimst body/chést ( 1) . I f a skill component
demonstrated in both trials, then it was classed as present. Following the outcome measures of the
CMSP(Williams et al., 2009)the number of skicomponents classed as present were summed to
create a total score, whilst locomotor and obgexgttrol scores were created by summing the number
of components present within each subscale.

Anthropometry Body mass (to the nearest 0.1 kg) and statorthé nearest 0.1 cm) were
measured using digital scales (Tanita WBMA, Tanita Europe, The Netherlands) and a portable
stadiometer (Leicester Height Measure, SECA, Birmingham, UK), respectively. Body mass index
(BMI, kg/m?) was calculated and convertedBMI-z s cores using the ALMSO me
(Cole, Bellizzi, Flegal, & Dietz, 2000)

Analysis- Data were analysed using SPSS v20.0. Descriptive statistics were calculated by sex
and reported as means (+ SD) and median (£ IQR) for normally (demgymatotal score, locomotor
score, objeetontrol score, BMI score and deprivation level) and-normally distributed (individual
skill scores) data, respectively. Normality was assessed using the KolrBmanov test and the
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interpretation of histogra and gq plots. Transformation did not improve distribution, therefore sex
differences in individual skill scores were examined using Maffitney U tests and differences in

total, locomotor and objeciontrol scores were examined using independmrsl. Sex differences in
competence level for individual skill components were tested usirgpclaire analysis. Univariate

ANCOVAs were conducted to examine sex differences in total and subscale scores, controlling for

age, deprivation score (home postcodetda was entered into 6Geoconvert
calculates indices of multiple deprivation based on income, employment, education, health, crime,

access to services and living environment) and body masszrsdese. However, differences

betwea adjusted and unadjusted models were negligible and therefore all results are presented

unadjusted. Statistical significance was sqt«®.05.

3.4Results

Table3.1presents descriptive statistics and sex differences for the study sample. There were
no significant sex differences in age, deprivation level or anthropometric variables. Competency
levels were found to be low among both sexes faldills, with mediarscores of less than half the
maximum achievable scores for both boys and girls, with the exceptionrofthglide and leap, with
greater competency found for locomotor skills in comparison to ebgettol skills. No significant
differences in eithemtal (p = 0.411) or locomotor(= 0.108) score were observed between sexes.
However, a significant difference in objemintrol score was foungh € 0.002), with boys showing

greater competence than girls.
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Table 3.1 Mean (SD)age,deprivationlevel, BMI, BMI -z score,total score,locomotor sore and

objectcontrol score for boys and girls.

Boys (1 =91) Girls (n =77)
Score
Mean SD Mean SD p

Age 4.70 0.61 4.59 0.53 21
Deprivation Level (IMD) 1.49 1.11 1.38 0.88 51
BMI Score 16.67 1.67 16.55 1.63 .65
BMI -z score 0.71 1.08 0.57 0.93 .39
Total Score 27.59 7.05 26.74 6.24 41
Locomotor Score 15.76 4.0 16.75 3.94 A1
Object-Control Score 11.84 4.18 9.99 3.32 .002*

Note.i IMD: Indices of multiple deprivation scor8MI: body mass index; IOTHnternational Obesity Task

Force ageand sexspecific weight for height z scores. Maximum scores possible for total, locomotor and

objectcontrol skills are 71, 32 and 39, respectively; *Significant sex differguideqs).

Table3.2provides data on d@ividual skill scores. For objecintrol skills, boys scored

significantly higher than girls in both the thron=-1.97,p = 0.049) and kickZ=-4.20,p = <0.001).

For locomotor skills, girls scored significantly higher than boys in thezanrZ.00 p = 0.046), hop

(z=-2.57,p=0.010) and gallopz(= -2.98,p = 0.003). No further sex differences were found.
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Table 3.2 Median (IQR) individual fundamental movement skill scores among boys and girls.

_ CMSP Boys (= 91) Girls (n=77)

Sl Score Median (IQR) Median (IQR) p

Throw 7 1(0,2) 1(0,1) .05*

Strike 8 3(2,4) 3(2,4) 19

Kick 7 3(2,5) 3(2,3) <.001*

Catch 6 1(0, 2) 1(0, 2) .69

Roll 6 1(1,2) 2(1,3) A2

Dribble 5 0(0,1) 0(0,1) 91

Run 6 4 (3, 5) 5 (4,6) .05*

Jump 5 2(1,3) 2(1,3) .68

Leap 3 2(1, 2 2(2,2 73

Hop 6 1(0,2) 2(,3) .01*

Gallop 7 3(3,4) 4 (3, 4) .003*

Slide 5 4(2,5) 3(1,5) .25
Noted CMSP: Maxi mum score attainable on the Childrenods
Skills Protocol (Williams, et al., 2009); IQR: Intgruar t i | e r ange; * Significant di
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Tables 33and3.4 provide descriptive informatioon the proportion of boys and girls
successfully demonstrating competency at individual skill components. Significant sex differences
were observed for seven of the 35 locomotor skill components (see Table 3). Boys were significantly
more competent tharirty for two components, the first of which required the use of the arms during
the run (C1) and the second related to maintaining correct body position during the slide (C2). Four of
the components girls were found to be significantly more competerjuitee correct leg
movement/feet placement, during the run (C4), hop (C2 and C5) and gallop (C4), with competency
levels ranging between 16.6% and 22.9% higher than boys. Girls were also found to be significantly
more competent for an additional criteriointhe run (C6). Both boys and girls showed high levels of
competence (080.0%) for the following component s
and slide (Cl). Conversely, |l ow levels of compet
components in the jump (C1 and C2), hop (C4 and C6), gallop (C6) and slide (C2), with even lower
competency levels (O5.0%) observed for the jump
slide (C3).

Boys were more competent than girls for each effie objectcontrol skill components that
showed a significant sex difference (see Table 4). Boys were significantly more competent for three
components of the kick requiring coordination of the legs (C1, C2 and C5), with competency levels
between 20.9%nd 33.8% higher than that of girls. Boys showed further significant differences in
competency relating to trunk movement (throw, C2) and body position (strike, C2). Low competence
was observed for the majority of focbotmgexeanfeundt s, wi t
in only eight of the 39 objeaontrol skill components; strike (C2, C5, C6 and C7), kick (C2, C4 and
C6) and roll (C4). Competence | evels were found
of each objeetontrol skill; throw (C1, C2, C3, C6 and C7), strike (C2), kick (C4) catch (C1), roll (C2
and C6) and dribble (C3 and C4). Whilst a furthe

for both sexes; throw (C4), strike (C4), catch (C3 and C4) and dribble (C2 and C5).
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Table 33 Proportion (%) of boys and girls demonstrating competency of skill components for

locomotor skills.

Girls
Boys (%)
Skill Component (%) p
n=91
n=77
Run
C1. Arms move in opposition to legs, elbows Bent 73.6 53.2 01
C2. Briefperiod of suspension (both feet off the grodnd)  100.0 100.0 +
C3. Narrow foot placement; lands on heel or toe; not fla 90.1 89 6 1.00
footed®
C4. Length of stride even; path of movement horizéntal 40.7 63.6 01**
C5. Nonsupporteg flexed to approximately 90 degrées 79.1 89.6 10
C6. Eyes focused forwatd 31.9 55.8 .003**
Jump
CL1. Preparatory: flexion of both knees; arms behindboc  29.7 23.4 46
C2. Arms extend forcefully; forward and upward to full 11.0 26 07
extension above the héad
C3. Takeoff and landing on both feet simultaneodsly 67.0 66.2 1.00
C4. Takeoff on both feet simultaneously; landing Ron 11 26 §
simultaneous
C5. Arms move downward during landing 44.0 54.5 .23
C6. Balance maintained on landing 31.9 41.6 .25
Leap
C1. Take off on one foot; land on opposite foot 74.7 80.5 A48
C2. Brief period of suspension (both feet off the grotind)  92.3 87.0 .38
C3. Forward reach with arm opposite the lead®*oot 2.2 1.3 y
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Hop

C1. Nonsupport leg swings forward in pendular motion 1
assist force productién

C2. Foot of norsupport leg remains behind bédy
C3. Arms flexed; swing forward together to produce forc
C4. Weight received (lands) on ball of fbot

C5. Takes off and lands three consecutive times on
preferred foct

C6. Takes off and lands on three consecutive times on |
preferred foct

Gallop
C1. Assumes initial position facing forwdrd
C2. Arms (elbows) flexed and at waist level at také off

C3. Step forward with lead foot; step with trail foot to a
position adjacent to or behind lead foot
C4. Heeltoe action of lead fobt

C5. Brief period of suspension; both feet off the floor
C6. Maintains rhythmigattern (four consecutive gallops)

C7. Final position facing forwafd

Slide

C1. Body turned sideways; shoulders aligned with line ¢
floor to initiate*

C2. Steps sideways with lead foot; slides trail foot next 1
lead foot

C3. Arms used to assist leg action
C4. Body maintained in sideways position moving to Fg

C5. Body maintained in sideways position moviadeft®

11

18.7

11

23.1

54.9

23.1

92.3

0.0

2.2

41.8

93.4

8.8

81.3

94.5

24.2

0.0

61.5

71.4

6.5

37.7

2.6

20.8

74.0

27.3

96.1

2.6

3.9

58.4

97.4

16.9

90.9

83.1

28.6

0.0

55.8

55.8

.01*

.86

.02

.66

N/A

.05

18

0.12

.03

.64

N/A

.56

.05
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C6. Minimum of four continuous steglide cycles to right 59.3 53.2 .52

C7. Minimum of four continuous stegide cycles to left 53.8 51.9 .93

Note.d a Skill component present in both the TGMID(Ulrich, 2000) and CMSP (Williamst
al ., 2009). b Skill component only present in CMSP. *Significant differemce (05). **Significant difference
(p< . 01). yPerfor mance ciorof teerclisguardd tebst. nNwttapplicebéetas t he as s u |

competency for boys/girls = 100%. N/A: Not applicable as competency for boys/girls = 0%.
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Table 3.4 Proportion (%) of boys and girls demonstrating competency of skill components for object

control skills.
Boys (% Girls (%
Skill Component ys (%) ) p=
n=91 n=77
Throw
C1. Windup initiated by downward movement of
7.7 11.7 .54
hand/arri
C2. Hip and shoulder rotated so that nonthrowing <
23.1 7.8 01*
faces targét
C3. Steps (weight transferred) onto foot opposite
_ 55 2.6 y
throwing arm
C4. Differentiated trunk rotation (2) 0.0 0.0 N/A
C5. Block trunk rotation () 46.2 35.1 19
C6. Timing of release/flight of ball appropriate (late
release = downward fligh&arly release = upward 23.1 19.5 71
flight)®
C7. Arm follows through beyond release (down anc
13.2 5.2 14
across the bod¥)
Strike
C1. Dominant hand grips bat just above nondomin:
36.3 325 72
hand
C2. Nonpreferredide of body faces imaginary
_ 72.5 51.9 .01*
"pitcher"; feet parallél
C3. Steps (transfers weight) onto foot opposite
_ Ps ( o J )_ PP 12.1 5.2 .20
dominant hand to initiate strike
C4. Differentiated trunk rotation (2) 0.0 0.0 N/A
C5. Block trunk rotation (2) 67.0 59.7 41
C6. Arm action/plane of bat movement horizohtal 57.1 57.1 1.00
C7. Ball contacts bt 51.6 62.3 .22
C8. Swings through ball (action does not stop at be
44.0 31.2 A2

contact}
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Kick

C1. Rapid and continuous approaclp&di®

C2. Elongated stride or leap immediately prior to bz
contact

C3. Nonkicking foot placed even with or slightly in
back of baft

C4. Leg swing is full; full backswing and forward
swing of led

C5. Backswing coordinated with forward action of
nonkicking led

C6. Ball contacted with instep of kicking foot (shoe
laces}

C7. Kicks through ball; leg action does not stop at |
contact

Catch

CL1. Preparatory: hands in front of body; elbows
flexed?

C2. Arms extend toward ball as it moves cldser
C3. Ball caught cleanly with hands/fingers?(2)
C4. Ball trapped against body/chest (1)

C5. Ball tracked consistently and close to point of
contact

C6. Doesn't turn head/close eyes as ball approach

Roll

CL1. Ball arm/hand swings down/back of trunk;
chest/head face forwérd

C2. Foot opposite ball hand strides forward toward
cones

C3. Bends knees; lowers bédy

C4. Arm action in vertical plafie

C5. Ball held in fingertips

C6. Ball released close to floor; bounces less than

inches high

42.9

58.2

63.7

18.7

92.3

60.4

33.0

25.3

451
2.2
11

24.2

31.9

30.8

7.7

30.8
65.9
23.1

4.4

9.1

32.5

54.5

11.7

71.4

51.9

24.7

23.4

37.7
0.0
0.0

195

39.0

40.3

13

37.7
64.9
33.8

7.8

<.001**

.001**

.29

.30

0.001**

34

31

.92

42
N/A
N/A

.59

A3

.26

44
1.00
17
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Dribble

C1. Arm action independent of truhk

C2. Ball contacted with one hand at about belt/wais
height

C3. Pushes ball with fingertips (doaat slap at ball
with flat handy

C4. Ball contacts surface in front of or to the outsid
of foot on preferred side

C5. Controls ball for four consecutive bounces; fee
not moved to retrieve ball

34.1

2.2

17.6

8.8

3.3

32.5

13

11.7

15.6

1.3

.96

.39

27

§

Note.d a Skill component present in both the TGMIX( Ulrich, 2000 ) and CMSP ( Williamst al., 2009 ).

b Skill component only present in CMSP. N/A: Not applicable as competency for boys/girls = 0%. *Significant

difference (p < .05). **Significant differencé p< . 0 1) .

the chisquared test.

3.5 Discussion

yPerformance

criteria di

This study examined FMS competency in preschool boys and girls living in a low SES area of

North-West England. Low competence levels wienend across all skillswith boys and girls failing

to achieve even half the possible scores available for the majority of skills, with the exception of the

run, leap and slide, with children performing better at locomotor skillsabgetcontrol skills. No

significant sex differences were observed for either total or locomotor score, though boys were found

to have a significantly higher objecto nt r o | scor e

t han

girl s.

These

hypothesis and are consistent with previous rebda young childreriBarnett et al., 2014; Hardy,

King, Farrell, et al., 2010Furthermore, sex differences were observed for individual skill scores,

with boys more competent at the throw and kick and girls more competent at the run, hop and gallop.

Whilst at the component level, girls were more proficient at components requiring correct leg

movement/feet placement, with boys more proficient at components requiring coordination of the legs

and correct trunk movement/body position. These findings aectalaldd to the limited evidence base

that is available on FMS competency among preschool children from low SES areas.
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Little research has documented the FMS competency of typically developing young children
(aged 25 yr.) (Cools et al., 2009)This is dspite the preschool years having been described as a
critical period for FMS developmef(Gallahue & Donnelly, 2003; Hardy, King, Farrell, et al., 2010)

In the present study, competence scores were found to be low across all skills, with the exception of
the run, leap, and slide. Whilst direct comparisons between international studies are not possible due
to methodological (different FMS assessment tools) and cultural differé®ioesns & Van

Hombeeck, 2003}he findings of low competence in the presstntly are in agreement with previous
research{Barnett et al., 2014; ClIiff et al., 2009; Goodway et al., 2010; Hardy, King, Farrell, et al.,
2010; Robinson, 2011; Ulrich, 200®s expected, both sexes demonstrated lower competency levels
among objectontrol skills in comparison to locomotor skills. This finding is also consistent with
previous researcfHardy, King, Farrell, et al., 2010; Ulrich, 20080d reflects the greater complexity

of learning objectontrol skills, which require more sophisticatésualmotor requirements, as well

as enhanced coordination and stability of the limb and tfidakdy, King, Farrell, et al., 2010Jhe

low competency at FMS observed in this study and others may reflect the developmental status
expected of the young dtii For exampleButterfield, Angell, and Mason (2018ssessed the object
control competency of 186 f 14yearold American schoolchildren using the TGMI{UIrich,

2000) They reported that competency levels increased rapidly between the ages @D5aruit

prior to 5 years of age there was a very low probability of children displaying competency. Thus,
whilst children may have thgotentialto demonstrate competence at FMS by six years of age
(Gallahue & Donnelly, 2003pbserved competence lesyaluggest that preschool children are

typically only at the initial or elementary stages of FMS developiftgésitahue & Donnelly, 2003)

and require further practice, encouragement and instruction to reach mature patterns of movement
before primary school.

The analysis of skill competence at the component level further extends the available
evidence and revealed that few children demonstrated competency in several locomotor and object
control skill components. Of concern from a developmental perspectivingvaamber of skill
components within both the locomotor and objsmtrol subscales that showed competence levels to
be below 5% for both sexes. These included the leap (C3), hop (C3), gallop (C3), catch (C3) and
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dribble (C2 and C5), with a further sskill components where competence scores of 0% were
observed; gallop (C2), slide (C3), throw (C4), strike (C4) and catch (C3 and C4). Broadly, this
suggests that competence levels were lowest in components requiring the use of the arms, coordinated
trunk and limb movements, contralateral actions and the transferring of wiepgitterns consistent

with descriptive data from Australighlardy, King, Farrell, et al., 201@nd North AmericarfUIrich,
2000)young children collected using the TGMD Analysing skill competence at the component

level provides information on the specific component(s) of a skill that are lagging or deficient, which
can subsequently be used to guide instructional practices. Ybildgen may therefore require more
tailored instruction and practices in order to demonstrate control of more complex skill components,
whilst given the overall low competence levels found it would appear that both locomotor and object
control skills shald be targeted.

A number of individual, family and environmental factors have been associated with FMS
competencéBarnett et al., 2013; Cools et al., 20&hd may have contributed to the study findings.
Children in the present study were recruited ftom SES areas and consequently may have fewer
opportunities to engage in physical activities which foster FMS or may lack safe outdoor spaces in
which to do sdGiagazoglou, 2013; Goodway et al., 2Qll8pwever, competence levels were only
marginally lowe than those reported in simitaged counterparts from more representative SES
samplegHardy, King, Farrell, et al., 2010; Ulrich, 200@®revious crossectional studies among
preschoolers have found positive associations between FMS competence ativkbbjaeasured
light, moderatdo-vigorous and total daily PfBurgi et al., 2011; Cliff et al., 2009; Fisher et al.,

2005; Foweather et al., 2014; livonen et al., 2013; Williams et al., 208B) relationship is

considered blirectional, with partigpation in PA thought to drive gains in FMS competence through
a NApositi ve (Barretal d. 22014 ot egamplayVilliams et al. (2008study of 198
preschool children using the CM®®illiams et al., 2009alongside accelerometer data obsdrifeat

the associations between FMS competency and PA were more significant at the extremes of their
distribution, highlighting that the most active participants also had the highest FMS competency
levels and vice versés discussed previously, the presstudy formed part of the APP; wherein

valid accelerometer was obtained for a-sample of 99 participants and used to examine
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associations between FMS and PA in a recent publicéfaneather et al., 2014)he study found

that that 86% of these chiklnmet the recommended PA guidelines and that both locomotor and

object control skills were positively but weakly associated with various intensities of PA on weekdays

and weekends. If these findings are extrapolated to the present sample, which wasastangevh

(n=168), this suggests that the majority of children are gaining a sufficient dose of PA. The low levels

of FMS competence observed implies that the type
experiences (structured or unstructured) may nouffeient for the levels of neuromuscular

development necessary to reach mature patterns of FMS. However, future research is needed.

The family and home environment is also important for FMS development, with parents
potential ly i nfPAhbebavioursithgugh direct (e.g. prdvidirig dd2guate equipment,
outdoor access), and indirect (modelling behaviour, providing encouragement) actions. In a large
study (n=846) examining FMS performance in relation to family context among Belgign. 4d
children,Cools etal. (2011 bser ved positive associations bet we
competency levels, alongside a further positive association between girls FMS competency and the
provision of equipment. Likewis®arnett et al. (2013lso noted that prior to adjustments for age,
the provision of equipment in the home environment showed a positive association with FMS
competency for both locomotor and objeontrol skills among 76 three-six yr. old children.

The facilities and edgpment provided in preschools and the childcare setting may also affect
FMS development. Brown et @009)found that children in preschools or childcare settings with
larger playgrounds and increased availability of balls and objects engaged in moratetode
vigorous PA. School/daycare settings that promote physically active play through enabling outdoor
environments (e.g. provision of balls, beanbags and hoops, etc.; longer periods of active and/or
outdoor play) may therefore facilitate improvement&MS. Whilst active play provides an
opportunity for children to practice FMS, instruction and encouragement are also necessary for
children to reach mature patterns of F{Gallahue et al., 2011parents, preschool educators and
structured early childhadl programmes can therefore play a key role in promoting FMS development

but intervention deliverers may need additional training and sufiRiethmuller et al., 2009)
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Among the mixed results that have been reported in the literature, the currentsfisuipeprt
those studies that have found no sex difference in locomotor (§aooelway et al., 2010; Spessato et
al., 2012) Although girls were more competent than boys at the run, hop and gallop, this did not
translate into a significant sex differenceoirerall locomotor score. Consistent with previous
research in young childrgBarnett et al., 2014; Goodway et al., 2010; Hardy, King, Hagetedl.,

2010; Robinson, 201 Bpessato et al., 2012)oys in the present study showed greater competency
for objectcontrol skills than girls, and performed better at the overarm throw andHacly, King,
Farrell, et al., 2010)Evidence indicates that similar patterns exist among older childeSearet

al., 2012 Bryant et al., 201,30kely & Booth, 2004Van Beurden et al., 20D2and adolescds

(Hardy, King, Espinel, et al., 2010; O'Brien et al., 201f8Jicating that sex differences in object

control skills are established in early childhood and may track into later childhood and adolescence.

During the preschool years the physical chardstics of boys and girls are very similar,
meaning that physiological differences are unlikely to affect FMS competency, therefore these
differences may be due to the influence of saxiltural or environmental factors. Boys and girls
likely participatein differing games and physical activities that may contribute to observed sex
differences in competence. For exam@arnett et al. (2013Fpund an inverse association between
participation in dance classes and objaattrol skill competence amongsepchool girls. Evidence
from the wider Active Play research proj@Ebweather et al., 2014howed that boys were more
active than girls and had higher objeontrol skill competency, suggesting that level®Afmay
also explain sex differenced/hilst boys and girls show competence at differing skills, the low
competence levels observed across the sample suggest that future preschool interventions should
target a broad array of FMS. Neverthelggds may require additional or specific approaches ityea
childhood (24 yr.) to help them develop objembntrol skills. Thecomponent level analysis provides
precise information that can assist with the design of instructional programmes and targeted activities
so that both boys and girls can achieve deyrakentallyappropriate levels of competence. For
example, in a session to improve running, boys could be given additional instructions and activities to
assist them with keeping their eyes focused forwards, whilst girls worked on moving their arms in
oppostion to the legs, with their elbows bent.
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The strengths of this study include the use of a validated prbaessl measure, allowing a
detailed analysis of competency for each of the twelve skills assessed, to that of an individual
component level. Whilst two previous studies have reported a canplevel analysis among
preschool childrefHardy, King, Farrell, et al., 2010; Ulrich, 200@he present study is the first to
explore sex differences at the component level. Furthermore, the use of video analysis, allowing slow
motion and repeated plback, alongside a single assessor gives confidence in the precision and
consistency of measurement. A limitation of this study was the 25.0% participation rate of those
initially invited to take part in the study € 673). Parents were required to praveittive consent,
which may have influenced study recruitment. Whilst 240 children (35.6% response rate) were
recruited to the study, the final sample sizel(68) reflects the challenges of FMS data collection
with younger populations in a busy prescheetting. A further limitation ishat with all of the
participants recruited from areas of low SES, this limits the generalizability of the results. Future
research would benefit from the approach takeMbiley et al.(2015) collecting data from low,
middle and high SES children, allowing for a direct comparison of competency levels between these
varying groups.

With the preschool years being a key developmental stage for the acquisition and
development of FMS, the findings of low competence and $fetelices in objeetontrol and
locomotor skills among the children assessed highlights the need for improvements in competency,
especially when increased competence has been associated with a range of health and fithess benefits
(Lubans et al., 2010; Rddues, Stodden, & Lopes, 2015; Vlahov et al., 2@ in helping to
prevent declines in P@Barnett, Van Beurden, Morgan, Brooks, & Beard, 2009; Holfelder & Schott,
2014; Stodden et al., 200&dditionally, these findings also provide a clear ratiofatgreschool
interventions aimed at increasing FMS competency among preschool children. Further research will
be beneficial not only to help monitor current levels of competence amongst low SES preschool
children, but in helping to develop targeted ingions that will increase overall competency and

help to reduce observed sex differences in competency.
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Chapter Four

Effect of a Six Week Active Play Intervention on
Fundamental Movement Skill Competence of
Preschool Children: A Cluster Randomised

Controlled Trial

The main outcomes of this stuttave beerpublished inPerceptual & Motor SkillsFoulkes, J. D.,
Knowles, Z., Fairclough, S. J., Stratton, G., O'Dwyer, M., Ridgers, N. D., & Foweather, L. (2017).
Effect of a six week active plagtervention on fundamental movement skill competence of preschool

children: a cluster randomised controlled trift4(2):393412. doi: 10.1177/0031512516685200
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4.1 Thesis Study Map: Study Two

Study

Objectives

Study One: Examining the
fundamentamovement skill
competency levels of preschool

children form Northwest England

Obijectives:
1 Report detailed FMS competence data among a sample

preschool children from a deprived area of Northwest

England
1 Toinvestigate sex differences in FMS and theipeesive
components.
Key Findings:

1 Overall competence found to be low among both sexes

1 Competency higher for locomotor skills than for object
control skills

1 Boys significantly more competent at objecintrol skills in
comparison to girls

1 Boys were signifiantly more competent than girls at the
kick and overarm throw, while girls were significantly mor

competent at the run, hop, and gallop

Study Two: Effect a schoolbased
Active Play intervention on
fundamental movement skill
competency among preschool
children

Obijectives:
I To examine the effectiveness of a sixeek Active Play
intervention on FMS competency in 35 yr. old children

from a deprived area of Northwest England

Study Threels Fundamental
Movement Skill Competency
Important for Keeping Chilam
Physically Active and Healthy
Weight?

Objectives:
1 To determine the role of fundamental movement skills in
promoting physical activity and healthy weight status as
children progress from early to late childhood.

Study Four: Towards the

Development o& Physical Literacy
Intervention for Preschool Childrern
The Perspectives of Experts and

Practitioners

Objectives:

1 To gain the thoughts and opinions of experts and
practitioners to help inform the development of an
appropriate intervention to increase the physical literacy (
preschool children.
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4.2 Introduction

Early childhood (%5 yr . ) i s seeppastanfivyoddéwrofFMS devel op
growth of the brain and neuromuscular maturafMalina et al., 2004)alongside higher levels of
perceived competengkeGear et al., 2012)When given the necessary opportunities and appropriate
encouragement, children have ttevelopmental cability to achievemature performance ¢fMS

by age 6yr. (Gallahue & Donnelly, 2003However, studies frorEngland (Foulkes et al., 201aid
internaionally (Barnett et al., 2015; Cliff et al., 2009; Goodway et al., 2010; Hardy, King, Farrell, et
al., 2010; Robinson, 2011; Ulrich, 200@port low levels of FMS competence among preschool and
primary age children. Furthermore, children from areasgif teprivation typically have subordinate
levels of FMS development than children residing in areas of low depri@mrdway et al., 2010;
Morley et al., 2015)As such, it igperhapshot surprising thatvithin the previoughesischapter

English prescbol children living in areas of how deprivation were found to have low FMS
competency. Given the suiptimal levels of FMS competence and evidence that low FMS tracks
over time(Hardy, King, Espinel, et al., 2010; O'Brien et al., 20113¢re is a clear e for

interventions to improve FMS amongst young children living in deprived areas.

Whilst all children develop a rudimentary fundamental movement pattern over time, mature
patterns of FMS do not devel op (Ganka2008)rineotdérfod t hr o u
these skills to develop, children should receive instruction and be pra@®mgtk & Isaacs, 2002n
a systematic review of motor development interventions amongst young chRéegmuller et al.
(2009)found that almost 60% a¢he 17 studies included observed statistically significant
improvements in FMS competency at follow up, although only three studies were deemed to be of
high methodological qualitgConnorKuntz & Dummer, 1996; Ignico, 1991; Reilly et al., 200B)is
review was recently updated Meldman et al. (2018)hereby seven additional studies were
identified. Six studies reported positive intervention effects on FMS performance, with five of these
interventions delivered by setting staff. However, both reviewsrteg that no studies have evaluated
the effectiveness of interventions on FMS among young children from Engfieaddition there is
limited evidence from studies targeting children from areas of high depriv&imuway and Branta
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(2003)examined theffect of a twelveweek researchded motor skill intervention in disadvantaged
US basegbreschool children. Compared to controls, children in the intervention group had
significantly higher locomotor and objecontrol skill scores poshtervention, higlighting that
interventions among deprived children can be successful in improving FMS competency.
Therefore the aim of this study was to examine the effectiveness ehvaaskxActive Play
intervention on FMS competency ifB3yr. old children from a geived area of EnglanfDepartment
of Communities and Local Government, 20I)e Active Play programme has been reported in
detail elsewheréO'Dwyer, Fairclough, et al., 2013Jhis study aims to report the effect of the Active
Play programme on FM&mpetency. It was hypothesd that participation in the intervention would
result in significantly higher FMS competency levels at pest and sixmonth follow up, when
compared against a comparison condition. Interaction effects of sex were alsedgplen reported
sex differences in fundamental movement skill competépoelkes et al., 2015; Goodway et al.,

2010; Hardy, King, Farrell, et al., 2010; Robinson, 2011)

4.3 Method

Study design, participants and settings

This study followed thguidelines in the Template for Intervention Description and Replication

(TIDieR) (Hoffmann et al., 2014and Consolidated Standards of Reporting Trials (CONSORT)

(Campbell, Piaggio, Elbourne, & Altman, 2012) cluster randomised controlled trial was cociegd

to evaluate the effectofasixe ek Acti ve Pl ay educational progran
sedentary behaviour and fundamental movement skill competency. The trial occurred across two

academic years (from October 2009 to November P0lfls desyn aimed to maximise recruitment

and control for the influence of seasonal variation on PA by assessing participants at different time

points during the data collection peri@€arson &Spence, 2010; Rich, Griffiths, & Dezateux, 2012)
Assessments were atucted at baseline, immediately following the-wigek Active Play

intervention and again atrGonth followup (see Tabld.1).
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Table 4.1 Active Play project timeline.

Data Collection and Intervention Delivery

6 Week
Baseline PostTest Follow Up
Intervention

Phase 1 Oct 2009 Octi Nov 2009 Dec 2009 July 2010

Phase 2 Mar 2010 Apri May 2010 Jun 2010 Nov 2010

In line with the project funding requirements, the 12 preschools within Liverpool (a large urban city in
Northwest England), attachedt®aur est art chil dren6s centre were |
SureStart childrenés centres are a facility for
carers of children aged five years or under living in the most disadvantaged frartgamd
(Children, Schools and Families Committee, 20Haich of the 12 preschools were situated within
neighbourhoods ranked in the most deprived decile for deprivation nationally at the time of the study
(Department of Communities and Local Governm&0t.0) All 12 preschools agreed to take part in
the study, with six allocated to Phase 1 (Academic Year 1) and the remaining six allocated to Phase 2
(Academic Year 2). Preschools were randomly allocated to either the intervention (n = 6) or
comparisonrf = 6) group. Randomisation was achieved through having a member of the research
team draw folded sheets of paper noptaaspaientiagr k ed wi
Allocation alternated between groups, with the first, third and fifth poedqitaced into the
intervention group. This randomisation procedure was acceptable for samplessd®Portney &
Watkins, 2000) Neither participants nor researchers were blinded to the experimental group, with the
exception of the researcher undertaking video assessment of FMS competency.

All children aged 24.9 yr. attending the 12 preschools were invited to participate stulg
(n=673). At the time of the studgll three and four year old children in England were eligible to
receive 15 hours of free preschool education for 38 weeks of theRgeayear old children were
eitherattending under this offer tvad recenthcommenced full time compulsory educatioe.,
Monday to Fridaybetween the hours 60:00 and 15:00 Active consent was mandatory for those

wishing to participate; parents provided informed written consent, demographic information (home
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postcode,chi et hni city and childés date of birth) and
invited children were eligible to participate, however, children who, by parentakpelit, had
previously been diagnosed with health orocdination issues that couldfect their motor

development were excluded from the analysis.

Intervention

Preschools randomised to the intervention group received the full Active Play Programme,
which included professional development for staff, session deliveryppogtamme suppt, and an
Active Play resource pack. The Active Play programme was a service provided by the Sport and
Leisure Directorate of Liverpool City Council . A
FMS competency, setfonfidence, strength, agilityperdination and balance (strength, agility,
coordination and balance were not measured as part of the scientific evaluation). The intervention was
designed by an expert in programme delivery (a former Physical Education teacher who has written
and deliveed inclusive resources and training packages for the Youth Sports Trust, Sports Coach UK,
the English Federation of Disability Sport and major companies), and implemented by a team of three
Active Play practitioners. These practitioners held several spmathing qualifications, had attended
professional development workshops on delivering active play programme, and had accumulated over
10 years of coaching experience between them.

The intervention was designed using elements of the-socimgical mod! (Brofenbrenner,
1979; Brofenbrenner & Morris, 1998, 2006; Copeland, Kendeigh, Saelens, Kalkwarf, & Sherman,
2012)and targeted known mediators and(Hmkleyer at or s i
Crawford, Salmon, Okely, & Hesketh, 2008pecifia | | vy, t he i ntervention ide
teacher and their preschool environment were key agents for PA promotion and programme
sustainability, and targeted them accordingly. Early childhood educators have previously indicated
that they would beafit from more training around PA and movement skill activities that could be
implemented in preschool environme(@ehris, Gooze, & Whitaker, 2015; Tucker, van Zandvoort,

Burke, & Irwin, 2011)Thus, the intervention was structured around the providistatf
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development opportunities and-going support for preschool educators (i.e., teachers and teaching
assistants).

In order to fit with the school calendar and local authority budget, each intervention preschool
received weekly Active Play sessidasting up to 60 minutes for a sixeek period (~360 minutes in
total). Active Play sessions were delivered as part of an educational programme aimed at staff and
children within the preschool setting, and followed 22 delivery approach. Model instrimt from
a Local Authority Active Play practitioner occurred for the first two weeks of the programme (with
the preschool staff observing), followed byiastruction between preschool staff and the Active Play
practitioner for two weeks. For the final tweeeks, preschool staff independently instructed sessions
with the support of the Active Play practitioner. This type of experiential learning is a process through
which the learner (i.e., the preschool educator) is able to construct knowledge, skilllandirectly
from an experience within the environmé¢htarlow & McLain, 2011) In order to support staff
implementing the intervention, preschools also received a comprehensive Active Play resource pack,
which was aligned with the principles of the Ukepchoolkurriculum(Department for Children,

Schools and Families, 2008) consisted of 20 activity cards (see Table 4.2 and Appendix One for
examples), a user manual containing topics such
Al ncl udidnrge nadl,l sGhnmpll e | esson plans, signposting
and information sources and a A3 poster that promoted active play. At the end ofvileelsix

intervention, preschool staff were encouraged to continue with indepentieatydand integrate the
programme into current practice. Additionally, preschool staff received-dermand email and

telephone service for additional support, where necessary, whilst the programme was on going. This
included ideas for additional gameasassisting with active fun days. The Active Play programme was

disbanded in 2012 due to Government funding cuts and is no longer publically available.

Comparison

Due to the length of the planned follow up (6 months) and comparison schools intdrest in t
initiative, comparison schools received the Active Play resource pack after baseline assessments had
been completed. However, no professional development, session delivery-prggoatmme support
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were provided. Further, comparison preschools weralittstd to continue with their existing PA

curriculum. At the time of the project, the Early Years Foundation Stage Curri¢Dijpartment for

Children, Schools and Families, 20@gjidelines placed an emphasis on giaged learning and

development in sixnain areas (personal, social and emotional development; communication,

language and literacy; problem solving, reasoning and numeracy; knowledge and understanding of the

world; physical development, and creative development).

Table 4.2 Description of example Active Play cards.

Card

Content

Warming up:

Exploring bodies

Introduce children to warming their bodies up for activity and explore
body parts. Children move around like buzzing bees, when the sount

is given they touch a bogyart.

Dance:

Free flow and motifs

Explore dance and movement using stories, combining a chorus whe
the group moves together and verses where the children explore anc

express themselves.

Gym:

Jumping gym

Explore different ways of jumping. Children paigiate in bunny hops
and standing jumps. Introduce a rope on the floor to make the activit

more difficult.

Games:
Sending with accuracy

(targets)

Explore precision and eordination. Practise target games individually
in pairs, or as a group. e.g. draw targets on walls and aim for your

favourite e.g. different fruits

Cool down:

Child on child massage

Introduce children to positive touch througlfassage, whilst cooling thei

bodies down after exercise
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Measures

Fundamental Movement SkilEMS competency was assessed using the same methodology
as outlined in Chapter Three. Namely, the 12 FMS included in the T&{rich, 2000)were
completed twice by each child, in either a school hall or outside on school playgrounds, with a video
recording made of each trial. A single trained assessor then conducted subsequent video analysis,
using the CMSP (Williams et al., 2009) to assddSEompetency, resulting in a total, locomotor and
objectcontrol score for each child.

Anthropometry Body mass (to the nearest 0.1 kg) and stature (to the nearest 0.1 cm) were
measured onsite using calibrated digital scales (Tanita WBIAQJT anita Euope, The Netherlands)
and a portable stadiometer (Leicester Height Measure, SECA, Birmingham, UK), respectively. Body
mass index (BMI, kg/R) was calculated and converted to BMd@reqCole, Bellizzi, Flegal, &

Dietz, 2000b)

Analysis-Descriptive datavere analysed using SPSS v22.0 (IBM Corporation, New York).
Descriptive statistics were calculated by sex and random group assignment (comparison or
intervention) to describe the baseline characteristics of participating children, including weight
categoisation(Cole et al., 2000and deprivation levgDepartment of Communities and Local
Government, 2010)ndependenttests were used to assess group differences at baseline, with the
exception of the proportion of children within the most deprived eédail deprivation, which was
analysed using a clsiguare test. An intention to treat analysis was used, whereby all participants that
completed FMS assessments at baseline and subsequently participated in eitest po&illowup
measurements were loded in the respective analyses.

MLwiN v2.30 (Centre for Multilevel Modelling, University of Bristol, UK) was used to
perform the main analysis, which comprised of multilevel linear regression analyses to examine
intervention effects on the dependent abkés (total, locomotor and objemtntrol scores). Multilevel
models effectively analyse the hierarchical nature ofindependent, nested data by taking into
account the dependency of observati@sldstein, 1995)A 2-level data structure was used to
account for children being nested within their individual schools, whereby children were classed as
being the first level unit of analysis, with preschool the second. Analysis of the intervention effects
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between baseline and pdest, and baseline and lfmlv-up were conducted separatély W. R.

Twisk,2006) I nitially, a 6cruded analysis determined
dependent variable score only, whilst the second andilysis taldg rusd edd f or sex, ba
age andBMI z-score(Barnett, Van Beurden, Morgan, Brooks, & Beard, 2010; Clark, 2005; Cliff et

al., 2012; Goodway et al., 2010; Jones, Okely, Caputi, & Cliff, 204djitionally, sex interactions

were explored in order to determine whether the interventionteffiftered between boys and girls.
Regression coefficients in each model were assessed for significance using the Wald statistic with one

degree of freedom. Statistical significance was spt@105, and ap<0.10 for the sex interaction

term in line withTwisk (2006)

4 4Results

Figure4.1details the flow of participants through the study. In total, 162 children (68%) of
the 240 whom provided full parental consent met the inclusion criteria for this study (i.e., complete
baseline dat for age, BMI, gender and FMS) and were subsequently included in the final analysis.
Participant retention ranged from 89% (ptesit) to 63% (follow up) in the control group, whilst the
intervention group6s r e ttesthto &% (follow ap). Missinppon ged f r om
incomplete FMS data was due to children being absent on testing days or having to return to class on

instruction from their teacher in order to complete curricular activities.
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Eligible Schools Consented to
Participate
n=28

v

Schools Randomly Selected
n=12

v

Randomisation
Comparison: 6 Schools
Intervention: 6 Schools

v

Participants at Baseline P

n=162 (53% male)

Assessed for Eligibility
n==673

Consented

n= 240

Excluded

n =79 (incomplete data

Analyses
Allocated to Comparison:n = 91 Allocated to Intervention: n =71 Baseline
Male = 53 Male = 33 n=162
Female = 38 Female = 38 -

l

l

Excluded: n= 10 (absent)

Comparison: n = 81
Male = 47
Female = 34

Excluded: n= 19 (absent)

Intervention: n =52
Male = 22
Female = 30

PostTest (6 weeks)
n=133

\ 4

A4

Excluded: n = 30 (absent)

Comparison: n = 51
Male = 28
Female = 23

Excluded: n= 10 (absent)

Intervention: n =62
Male = 32
Female = 30

Follow Up (6 months)
n=113

Figure 4.1Flowchart of schools and particpants through the study.

Baseline characteristics for the study participatage 4.64 yr.SD= 0.58; 53.1 % boys;

25.3% overweight/obese; 80.8% White British; 93.4% lived in a low ssxamomic area) ashown

in Table4.3Competency levels were found to be low for all children at baseline, especially for

objectcontrol skills, although children within the intervention group had significantly higher total (

(160) =-2.16,p = 0.03) and objeetontrol scorest(160) =-2.32,p = 0.03) in comparison to children

within the control group. Boys within the intervention group had significantly higti@d) =-2.0,p
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= 0.04) total FMS score than comparison boys at baseline twhédsvention girls had a significantly

higher objecicontrol scoret((74) =-2.01,p = 0.04) than comparison girls at baseline.

Intervention Effects

No significant intervention effects on total, objecintrol or locomotor score between
baseline andgsttest or baseline and follcup (see Tabld.4) were observed. However, small,
positive intervention eff ect084todE2dpe 0.01panedabjeet or t ot
control ( b -62210.2.24p 7 0.19)se€6re<dn the adjied model between baseline and

posttest, though any positive effects had diminished at folligw

Sex Interaction Effects

Table4.5shows the results of the sex interaction analyses between baseline atedtparsd
baseline and follovup. Between badine and postest, a significant interaction (p=0.09) was
observed for locomotor score in the crude analysis, but this was attenuated after adjusting for

covariates. No other significant sex interactions were observed.
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Table 4.3 Baseline descriptive characteristics for intervention and comparison children (Mean + SD).

Comparison (n=6 preschools) Intervention (n=6 preschools)

Measure Boys Girls Total Boys Girls Total

(n=53) (n=38) (n=91) (n=33) (n=38) (n=71)
Age (yrs) 4.7+0.6 4.5+0.6 4.6%0.6 4.7+0.7 4.7+0.5 4.7+0.6
Stature (cm) 108.7%6.2 105.95.7 107.66.1 107.45.5 107.6:4.8 107.85.1
Body Mass
(ko) 19.9£3.7 18.7+3.1 19.4+£3.5 19.3+2.9 19.1+2.5 19.2+2.7
BMI
(kg/m?) 16.7+£1.7 16.#1.8 16.#1.8 16.7£1.6 16.5:1.4 16.6+£1.5
| MD Sc 90.0 91.7 90.7 96.8 97.1 97.0
Total Scoré 26.2+ 7.1* 25.846.6  26.1+6.9*  29.4+7.1* 27.5+59 28.4%+6.5*
Object
Control 11.1+4.2 9.2+3.1* 10.3t3.9* 12.8t4.2 10.A3.4* 11.A3.9
Scoréy
Locomotor
Scords 15.2£3.9 16.#4.4 15.8t4.2 16.6t4.3 16.8t3.6 16.#3.9

Mhdices of Multiple Deprivation score; percentage of children living within the highest tertile for deprivation.
daximum attainable score: Total score 73; objmitrol score 39 and locomotor score Bignificant

difference p<0.05) between same sex. **Significant differenge(.05) between .

Table 44 Multilevel analysis of the effectiveness of the Active Play Project intervention between
baseline and posestand baseline anslx month followup on fundamentahovement skills.

Crude Model? Adjusted Model®

Outcome Measure b (95% C p b (95% C p
PostTest

Total 1.40 €0.37, 3.17) 0.12  1.45(0.34, 3.24) 0.11
ObjectControl 0.73 €0.51, 1.97) 0.24 1.01¢0.22, 2.24) 0.11
Locomotor 0.57 €0.82, 1.96) 0.42 0.46 (0.9, 1.82) 0.80
Follow-Up

Total score 0.21 ¢€1.83, 2.25) 0.84  0.31¢1.31,1.93) 0.71
ObjectControl skills 0.33 €1.56, 2.22) 0.73  0.48 €1.07, 2.03) 0.55
Locomotor skills 0.29 €0.72, 1.3) 0.57 0.12¢0.93,1.17) 0.82

Noteib = beta coeffi ci en tAdjusted baselinecscofEfirinet adjustee forisext Bttt v al s .

score and and age.
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Table 4.5Multilevel analysis exploring interaction effects by sex between baseline antégtoand

baseline and six monfbllow-up.

Intervention*gender?

Boy? Girls®
(crude model)
Outcome
b (95% p b (95% p b (95% p
Measure
PostTest
Total Score 1.18 €2.36,4.72) 0.51 n/a n/a n/a n/a
ObjectControl -0.83 (3.24,
0.48 n/a n/a n/a n/a
Score 1.58)
-0.51 €2.26, 1.36 ¢0.34,
Locomotor Score 1.84 ¢€0.33, 4.01) 0.09* 0.57 0.12
1.24) 3.06)
Follow-Up
Total Score -1.07 ¢4.28,- 0.51 n/a n/a n/a
2.14)
ObjectControl -1.63 ¢4.18, 0.21 n/a n/a n/a
Score 0.92)
Locomotor Score 0.48 ¢€0.96, 2.96) 0.63 n/a n/a n/a

Note.-b = bet a

score and age. n/a = no significant interaction, follow up analyses not concducted.*Significant difference

(p<0.1).

4 5Discussion

This is the first randomised controlled trial to examine the effectiveness of an FMS

intervention amongst English preschool children. Against the comparison groupgctieAuthority

designed and implemented sizeek Active Play intervention in preschool settings had no significant

effects on total, locomotor or objecbntrol score at either pegast or sixmonth follow up. Whilst

this intervention was effective at increasing thepartion of time that children spent active during

the Active Play sessionf®'Dwyer, Fairclough, et al., 201,3he programme design and components

did not support significant

devel

opment s
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The findings indicate that the programme dal significantly increase FMS scores, though a
trend was observed for beneficial effects on locomotor skills in girls. There may be a number of
reasons for these resultdth the first beingattributed to programme duration whereby two recent
systematiceviews reported that the majority of effective programmes ran for two months or longer
(Riethmuller et al., 2009; Veldman et al., 20TB)e volume of programmes is also important
wherebyDonath, Faude, Hagmann, Roth, and Zahner (2@&sjrted significanimprovements in
skill competency following a 6 week intervention, but sessions were delivered twice weekly and were
focused on objeatontrol skills only. Further, specialist sports coaches deliveredlthe t i ve Pl ay d
intervention, which has practical itigations for delivering programmes both at scale and over the
longer term. Nevertheless, taken together the results suggest that a greater dose of the Active Play
programme is needed to |l ead to a signi bjegceant i mp
control skills.

Other factors may have also contributed to the lack of substantial programme effects on FMS
such as staff training componeBwyer, Higgs, Hardy, & Baur,2008) st af f 6 s pri or exp
(Derscheid, Umoren, Kim, Henry, & Zittel, 20), the quality of delivery, and the programme
curriculum(Bellows, Anderson, Gould, & Auld, 2008)he Active Play intervention included 222
week experiential learning training model that began with Active Play specialists delivering the
programme ath ended with the preschool staff independently delivering sessions. Amongst existing
literature, there is no clear consensus oratheuntor typeof training that is required in order to
effectively train preschool tHawever, teaent successfd ve ¢ hi
interventionshaveutilised either a onday workshodHardy, King, et al., 2010a; Piek et al., 2008)
a series of brief workshogdones et al., 201 Hs professional devegdment activities for preschool
staff. Unlike the Active Play programme, these occurred prior to programme implementation, and
included a blend of practical and theoretical comporietite latter may have been useful in
indoctrinat i ng inorthe Activie Blaylprogeachmecphilosophysaid enhancing their
knowledge and understanding of the programme content. Whilst the present study did not incorporate
measurement of intervention fidelity, the absence of intervention effectmanth follow-up
indicates that preschool staff may not have integrated the programihag oftheir existing practice.
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The Active Play specialist practitioners did offer ard@mand support service for preschool staff
after the initial sixweek programme but more sttured support, such as mentoring or direct
supervision, or opportunities for collaboration with peers (e.g. communities of practice), could be
considered by programme planners.

It is also possible that the Active Play curriculum, which targeted PA, seydrghaviour
and 12 different FMS, was too broad in scope, particularly given the short duration of the
intervention. For example, the intervention reporteddmes et al. (2011pcused on only five skills
over a longer period of time and was able iadpabout greater improvements in competency. It is
important to note that the Active Play programme was, however, effective at increasing levels of
moderateto-vigorous PA(O'Dwyer, Fairclough, et al., 2013)he curriculum activities and resource
cards vere designed to provide opportunities for children to explore and try different FMS whilst
engaging in moderat®-vigorous physically active play. However, young children may require more
targeted and focused skilevelopment activities, with approache#ising direct instruction, guided
discovery or deliberate practice alongside the provision of positive feeflBallathue & Donnelly,
2003; Payne & Isaacs, 2003s such, it is not surprising that previous interventions reporting
improvements in FMS aopetency have included opportunities for instruction and pra@aoeath et
al., 2015; Draper, Achmat, Forbes, & Lambert, 2012; Goodway, Crowe, & Ward, 2003; Jones et al.,
2011) indicating that these should play a role in the design of any future F&t8antions.
Conversely, the intervention may have also benefited from a more holistic, PL led approach, targeting
the wider constructs of PL; motivation, confidence, knowledge and understanding, rather than
focusing solely on physical competence i.e. ptalsactivity and FMS. Previous studies have
suggested that as movement competency encompasses components besides FMS, interventions aimed
solely at increasing FMS competency might not help the development of body coordination, resulting
in poor movement copetencéEricsson, 2008; Rudd et al., 201@Yhilst further research in this area
is required, targeting additional aspects of physical development outside of FMS may be beneficial in
increasing overall FMS competency and in turn increasing PA levels, in accordance \Siibdlidhen

et al. (2008)model.
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The strengths of this clustendomised controlled trial include the use of a validated
processhased measure of FMS, assessed using video analysis by a researcher blinded to the group
allocation. Further, the study included a folloyy assessmertidt allowed an examination of long
term programme effects. A lack of follewp data has been noted as a limitation of previous studies
e.g.Lai et al., 2014; Riethmuller et al., 200® limitation of the present study was the 68%
participation rate at balsge of children eligible to take pam & 240) and further decreases in
participant numbers at pesst and followup due to children leaving the baseline school and
incomplete FMS data, highlighting difficulties of data collection with young childiigrirma
preschool environmenEurthermore, this study could have been strengthened by the inclusion of a
process evaluation in order to provide further data on the intervdiueity (whether the
intervention was delivered as intended) and dose (thetidy of intervention implementedMoore et
al., 2015) This would have helped in identifying whether the limited intervention effects were due to
faults in the intervention design or because it was not properly implemented

Despite the lack of significd effects of the Active Play intervention on FMS competency
among young children from deprived areas, these findings have important implications for both
research and practice. This is the first study to examine the effectiveness of an interventiammote pro
FMS competency among young children from England. The results suggest that this Active Play
intervention may have needed to run for longer and/or with a greater frequency of session delivery in
order to be effective. Future research is needed to amisese questions and further investigate
appropriate intervention duration/dosage, effective training for setting staff, greater instruction and
practice of FMS and how these can then be achieved in applied sdttitijme these changes may
also help tanform educational practice and chang@surriculum and educational policy relating to
chil drends FMS devel opment during the preschool

movement skills required to lead them on a path towards lifelongjqahyiteracy.
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Chapter Five

Is Fundamental Movement Skill Competency
Important for Keeping C hildren Physically Active

and a Healthy Weight?
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5.1Thesis Study Map: StudyThree

Study Objectives

Study One: Examining the Objectives:

fundamental movemeskill 1 Report detailed FMS competence data among a sample
competency levels of preschool preschool children from a deprived area of Northwest
children form Northwest England England

1 Toinvestigate sex differences in FMS and their respectiv
components.

Key Findings:

1 Overall competence found to be low among both sexes

1 Competency higher for locomotor skills than for object
control skills

1 Boys significantly more competent at objecintrol skills in
comparison to girls

1 Boys were significantly marcompetent than girls at the
kick and overarm throw, while girls were significantly mor
competent at the run, hop, and gallop

Study Two: Effect a schoddased Objectives:

Active Play intervention on 1 To examine the effectiveness of a-sigek Active Play
fundamental movement skill intervention on FMS competency irs3yr. old children from
competency among preschool a deprived area of Northwest England

children Key Findings:

1 There were no significant differences betweggoups for
total FMS, objectontrol or locomotor scores at petsst or
follow up.

1 Intervention may have needed to run for longer and/or wi
greater frequency of session delivery in order to be effect

Study Three: Is Fundamental Objectives:

Movement Skill Competency 9 To determine the role of fundamental movement skills in
Important for Keeping Children promoting physical activity and healthy weight status as
Physically Active and a Healthy children progress from early to late childhood.

Weight?

Study Four: Towards the Objectives:

Developmentf a Physical Literacy 1 To gain the thoughts and opinions of experts and
Intervention for Preschool Childrer| practitioners to help inform the development of an

The Perspectives of Experts and appropriate intervention to increabe physical literacy of
Practitioners preschool children.
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5.2 Introduction

In the Stodden et al. (2008hodel it is hypothesized that the development of FMS competency is a
primary underlying mechanism in promoting PA, with this association strengthening as children age.
Furthermore, it is purported that this increase in PA brought about through incr&éSed F
competency is able to shape positive or negative trajectories of weight status among (Stibdicen
et al., 2008)Data from crossectional studies in the literature would seem to support this theory,
with findings indicating that FMS competencybisth aprecursorandconsequencef childhood
weight statugD'Hondt et al., 2009; D'Hondt, Deforche, et al., 2011; Okely et al., 26f4yever,
due to the crossectional design of these studies, this prevents any statements on causality from being
made(D'Hondt, Deforche, et al., 20114s such, longitudinal studiese needed to examine the
developmental trajectoryf FMS competenceith PA and obesity aproposedn theStodden et al.
(2008)model.

At present, there is only a limited number of studies that have examined these longitudinal
associations during childhood, particularly across the period of preschool to late {B+haryr.).
Two previous longitudinal studies found FMS competency ta peedictor of PA in children
between primary age and adolescef®arnett, Van Beurden, Morgan, Brooks, & Beard, 2009; Lopes
et al., 2012)which may suggest a causal relationship between FMS competency aBdrRétt,
Van Beurden, Morgan, Brooks, anddsé (2009study among Australian children from 1€4.6.4 yr.
reported that adolescent time in MVPA was positively associated with childhood odjeicl
competency, accounting for 12.7@<(05) of the variance. Furthermore, objeontrol proficient
children were found to become adolescents with a 10% to 20% greater chance of participating in
vigorous activity(Barnett, Van Beurden, Morgan, Brooks, & Beard, 20086pes et al. (201tudy
observing Portuguese children froni4 yr. found a negative calation (0.050.49) between BMI
and motor coordination, measured using the KKKohard & Schilling, 2007)Only Barnett, Van
Beurden, Morgan, Brooks, and Beard (200&Yye reported FMS competency, specifically object

control competency, in childhood to bedated to a variance in MVPA during adolescence.
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Among preschool children, previous studies using accelerometers have reported positive but
weak associations between FMS competency an(BB&i et al., 2011; Cliff et al., 2009; Fisher et
al., 2005jlivonen et al., 2013; Wiliams etal.,2008) To t he aut horsdé knowl edge
longitudinal study has examined the influence of FMS competency in relation to PA (using MVPA)
among English preschool children. Likewise, longitudinal studies invesiiptite relationship
between FMS competency and weight status are also required, specifically during early childhood, as
evidence on associations between FMS competency and weight status among this age groups is
currently not available (Robinson et al., 8Dl ongitudinal work byBryant, James, et al. (2014as
explored the relationship between FMS competency, PA and weight status among English primary
school children. Having assessed competency usingM® v e i t pftoanl@v/aneBeurdend
et al., D03)the authors found that current FMS competency was a better predictor of current weight
status, whilst prior FMS competence was a better predictor of current PA, however, PA data was
obtained from pedometers. As such, this is a limitation as FMS cengyetan only be looked at in
relation to total PA, as pedometers cannot distinguish the intensity and durationZaisRAst al.
(2012)longitudinal study looked at the effects of a movement skill intervention among Australian
preschool children on FMSmpetency and PA, assessing competency using the F&{lich,
2000) After three years they reported no relationship between etpettol skills and follow up
MVPA, with the authors noting that this could have been due to a lack of MVPA datmgdpost
intervention to adjust for during analy¢&ask et al., 2012)

A recent study by ohen, Morgan, Plotnikoff, Callister, and Lubans (20&@mined the
associations between FMS competency and PA among primary school chit@rgn)(Bving in low
SES areas. The authors noted that children living in low SES areas may be at greater risk of physical
inactivity and other health inequaliti@Sohen et al., 2014however, there is little research regarding
the relationship between FMS competency and Paranpreschool children from deprived areas.
Therefore, this study aims to examine the associations between FMS competency, objectively
measured PA and weight status among preschool children living in a highly deprived area

Specifically looking at) how FIMS competency and MVPA change with age ii) how the association
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between FMS and MVPA changes with age and iii) if preschool FMS competency is able to predict

weight status at primary age.

5.3 Method

Study design, participants and settings

This longitudinal study took place over a fiyear period across 12 preschool/primary schools in
Liverpool (a large urban city in Northwest England). Baseline assessments were conducted across two
academic years, during October 2009 and March 2010. ppisach was used in order to help

maximise participant recruitment and minimise the influence of seasonal va(@sison & Spence,

2010; Rich et al., 2012Follow-up assessments were conducted between June and July 2015.

Baseline

Baseline data for th study were drawn from the 2010 Active Play Project, which has been reported

in detail elsewheréO'Dwyer, Fairclough, et al., 2018d earlier in this thesi# brief, the Active

Play Project was a Local Authority funded programme in response tovangrawareness of a need

to establish health behaviours, such as increased PA, from an early age. The project consisted of a six
week educational programme directed at preschool staff and children with the aim of increasing

chil drendés PA FMS strength, agility, eordinatiorpandibglance, and increasing
childr-eod6i dehte. In I'ine with the projectds fun
invited to take part in the study were selected in order to help address healttieseoa improve

indicators of child health. Such as, childhood obesity (12.2% of five year olds were obese) and PA

that were significantly worse than the national average (Association of Public Health Observatories,

2009). Additionally, each preschoolwas t ached t o a Surestart childre
centres is to offer advice, support and deliver services to parents and carers of children aged five years

or under residing in the most deprived areas of Engl@hddren, Schools and Famili€@mmittee,

2010) All 12 of the preschools approached were situated within neighbourhoods ranked in the most
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deprived decile for deprivation nationally at the time of the s{ldypartment of Communities and
Local Government, 2010)

At the time of basetie assessment) three and four year old children in England were
eligible to receive 15 hours of free preschool education for 38 weeks of thé&gagyear old
children were eitheattending under this offer twad recently commenced full time comgary
educatior(i.e., Monday to Fridaybetween the hours 60:00 and 15:00All 12 preschools agreed to
take part, with all children aged439 yr. in attendance at each preschool invited to participate (
673). Active consent was mandatory for thegghing to participate, with paretarersproviding
informed written consent, demographic informatio
of birth) and completed medical assessment forms. All children were eligible to participate, however,
children who asidentified by parental selieport, had been previously diagnosed with health or co
ordination issues that could affect their motor development, were excluded from subsequent analysis.

In total, 240 children agreed to particip@teean age 4.5 yr., £ 0.6 yr.; 51.7% male).

Follow Up

Each of the 12 preschools who participated in the 2010 study were situated within a primary school
As such, it was expected that the majority of preschool children would go on to attesgptttive

primary school. Due to the long period between lirzsand the proposed follow up, researchers
collaborated with the Senior School Improvement Officer (SSIO) from the Local Authority. This was
in order to speed up the recruitment process and allow for the identification of children who were now
attendingdifferent primary schools (outside of the original 12) or had moved away entirely. Initially,
the SSIO contacted the head teacher of each primary school, providing details on the study and
inviting them to attend a meeting where the SSIO and members refséerch team would be

present. During this meeting the research team outlined the proposed study and what we be required
should schools agree to take part, as well as answering any questions head teachers may have had.
Head teachers who were unable terad the meeting received an information pack outlining the

project details. All 12 of the primary schools agreed to take part in the study, with gatekeeper consent
obtained from each school ds head teacher.
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Having provided the SSIO with a list of the m@sponding children who patrticipated in the
2010 study, the SSI O was able to further provide
tracking and identification of children. These pupil lists were then passed on to each of the 12 schools,
allowing them to confirm which of the original participants were in attendance at their school. Of the
240 children who had participated in 2010, 181 children were identified as being in attendance across
the 12 primary schools. All 181 children were invited tdipgrate in the project and asked to return
informed written parental consent and medical forms. In total, 131 children (mean age 10.0 yr., £ 0.6
yr.; 52.3% male) agreed to participate in the stf@/4% response rate; 54.5% of original 2010
participants) Both children and their parents/carer were made aware that children were free to

withdraw from the study at any point, without providing a reason.

Measures

Fundamental Movement SkilEMS competency was assessed using the same methodology
detailed n Chapter Three. In brief, each of the twelve FMS included in the T@NIDrich, 2000)
were completed twice by each child, in either a school hall or outside on school playgrounds, with a
video recording made of each trial. A single trained assessocthenicted subsequent video
analysis, using the CMSP (Williams et al., 2009) to assess FMS competency, producing a total,
locomotor and objeatontrol score for each child.

Anthropometry Body mass (to the nearest 0.1 kg) and stature (to the nearest)Oakre
measured onsite by trained research assistants, using calibrated digital scales (TanitdWWB100
Tanita Europe, The Netherlands) and a portable stadiometer (Leicester Height Measure, SECA,
Birmingham, UK), respectively. Body mass index (BMI, k@ymvas calculated and converted to
BMI-z scores using the (GdeMb 2000t hod for analysi s

Physical Activityi PA levels were measured using-nippunted unexial accelerometers
(ActiGraph GT1M and GT3X+, ActiGraph, Pensacloa, FL) worn amigpants right hip. As only
uniaxial accelerometers were available for data collection during Active Play 2010;a&xik/\as
used to collect PA data when using triaxial accelerometers during Active Play 2015. Children were
asked to wear their acceteneter during all waking hours, with the exception of watesed
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activities e.g. bathing or swimming for a period of seven consecutive days. Five second epochs were
used, withperiods of 20 minutes of consecutive zeros removed from the data as thesensi&tered
periods of norwear time(Esliger, Copeland, Barnes, & Tremblay, 2005)celerometer data was
reduced and analysed using ActiLife v6.0 (ActiGraph, Pensacloa/&id wear time was defined as

a minimum of any three days, with at least ninerb@i data recorded between 06:00h and 23:59h
(waking hours). The rationale for this being to maximise the inclusion of participants included in the
analysis, without losing reliability in the PA data, excluding participants who did not have valid
weekenddata would have resulted in a far lower number of participants. Age appropriate cut points
were used, witlievenson, Catellier, Gill, Ondrak, and McMurray (20@8pPate, Aimeida, Mclver,
Pfeiffer, and Dowda (200@&ut points used at baseline, as recommenddddnssen et al., 2018)e

to Pate et al. (200&)eing a better predictor MVPA in the early years. Likewise, &dllow up only
Evenson et al. (200&ut points were used, due to providing acceptable filztgin accuracy for all

four levels of PA intensity (sedentary, light, moderate and vigorous) and being suited to children in
late childhoodTrost, Loprinzi, Moore, & Pfeiffer, 2011PA data was categorised into average
minutes of daily MVPA for subsegnt analysis. To account for seasonal variation in data collection
periods, the mean temperature (mean of daily minimum and maximum, °C), rainfall (mm) and day
length (sunrise to sunset; hrs.) of each monitoring period was calculated for each parbeiihant.

temperature and day length data were obtained Wwenv.timeanddate.corand daily rainfall data

from MET office recordshttp://www.metoffice.gov.uk/hadobs/hadukp/data/download html

Analysis- Data were analysed using SPSS v23.0 (IBM Corporatiem; York). For
descriptive analysis, results are presented as means + standard dawctmedian and inteuartile
range for nomormally distributed dataA 2 (baseline versus follow up) x 2 (normal weight versus
overweight/obese) x 2 (boys versudgjirepeated measures ANCOVA was used to examine changes
in FMS competency and PA with age, taking into account sex and weight classification differences.
These were bothdjustedor age, deprivation levéDepartment of Communities and Local
Government2010) ethnicity (previous research has highlighted ethnic background can effect
competencyHardy, ReinterReynolds, Espinel, Zask, & Okely, 201®)tervention/control
classification, accelerometer wear time and seasonal PA variation (mean temp®Zataiefall,
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mm; and day length, hrs). Participants from intervention and control groups were included in the
present study as it was not important to differentiate between these two groups for this study,
however, model s di d nerignstatas. Irfitially mixea lindar nodels wenet 6 s
run, adjusting for school level, however, school was found to have no effect. As such, linear models
were run to examine baseline FMS competency predicted follow up PA, whether baseline PA
predicted flow up FMS competence and how the association between FMS competency and PA
changed between baseline and follow up. Finally, bilagigtic regressions were useddgamine
whether baseline FMS competency predicted follow up weight gtabasal weightor
overweight/obeseyespectively. Statistical significance was sqi<dl.05.Interactiors by sex and

weight were explored but none were foupd.10), thus regression models are presented at the

group level.

5.4 Results

In total, 75 children (58%)fdhe 131 whom provided full informed consetfollow-up (31% of
original Active Play participants) met the inclusion criteria for this study (i.e. complete baseline data
and follow up data for age, BMI, gender, PA data and total FMS score) andwbsexjuently
included in the final analysis. There were no significant differences in baseline characteristics
between patrticipants taking part in the present study and those not retained or excluded, except for
deprivation score. A Manihitney U test fond that participants in the present study had a higher
deprivation score (Md = 3.84, IQR =1.01, 20.04, 75) than those excluded (Md = 2.79, 0.59, 4.85,
n=153).

Table 5.1 shows participant characteristics in 2010 (M age 4.58 yr. + 0.48; 50.7% boys;
29.7% overweight/obese; 85.1% White British; 84.0% lived in a low SES area) and in 2015 at follow
up (M age 9.98 yr. + 0.49; 50.7% boys; 29.7% overweight/obese; 85.1% White British; 75.0% lived
in a low SES area). There were significant incregze9$%) inage, BMI, total, objeetontrol,
locomotor and deprivation scores between baseline and follow up, whilst MVPA (bd4etingd.3 +
24.5; follow upM = 69.0 + 21.7)and monitor wear time (baselive= 779.5 £ 101.2; follow upM =
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695.4 + 57.1) were founa significantly decreas@<.05). Furthermore, there were significant
(p<.05) differences iseasonal factotsetween baseline and follow up, with significant increases in
daily temperature (baselidd =9.9 + 1.0 follow upM = 9.9 + 1.0) and day lengthdselineM = 11.7
+ 0.9 follow upM = 16.4 £ 1.2), and a significant decrease in rairftakelineM = 3.3 + 2.0 follow
upM =15+ 1.0).

At baseline, the only significant sex difference was for oljeatrol score, with boys found
to have scored sigficantly (p<.05) higher than girls. At follow up significant differences.05)
were observed between boys and girls for total (hbys40.11 + 5.01; girld1 = 36.24 £ 4.75) and
objectcontrol (boysM = 19.45 + 4.05; girl = 15.03 + 3.62) skill scores and MVPA (bdyis=
78.56 = 23.55; girld1 = 59.25 + 14.30)When looking at differences between baseline and follow up

descriptives by sex, all changes were significant with the exception of BMIz score.

How Does FMS Competgnand MVPA Change with Age?

For descriptive purposes, Figures-5.4 show the individual level changes in FMS scores and

MVPA between baseline and follow up. There was an overall pattern of increase for total, object
control and locomotor scores betwdmseline and follow up (see Figures-5.3). However, some

differing trajectories were evident among participants: children who had lower scores at baseline
appeared to show greater levels of improvement to follow up than their peers who had higher
compeency scores at baseline. However, in general competency scores were still found to be low,
falling far short of the maximum attainable scores. Conversely, there was an overall pattern of decline

for MVPA between baseline and follow up (see Figure 5.4).
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Table 5.1Baseline (Active Play 2010) and Follow up (2015) descriptive characteristics for

participants (Mean + SD; Median and intprartile range).

Active Play 2010

Active Play 2015

Measure Boys Girls Total Boys Girls Total
(n=38) (n=37) (n=75) (n=38) (n=37) (n=75)

Age

45+0.6 46+04 4.6 £0.5 10.0+0.6* 10.0+0.4* 10.0+0.5*
(yrs)
BMI

16.7+1.8 16.6+£1.9 16.7+1.8 185+3.4* 18.7+3.6* 18.6+3.5*
(kg/n?)
BMI-z Score

0.7+1.1 07+11 07+11 07+11 0.7+1.1 0.7+1.1
(I0TF)
MVPA

. 95.6+22.8 849+253 90.3+245 78.6+23.6* 59.3+14.3* 69.0+21.7*
(mins)
Wear Time 780.3 + 779.5 + 698.5 + 692.2 + 695.4 +
778.6 £97.9

(mins) 105.7 101.2 57.3* 57.4* 57.1*
Tot al 28.2+59 2641156 273+58 40.1+50* 36.2+4.8* 38.2+5.2*
OC Sco 123+38 9.5+3.0 11.0£3.7 195+4.1* 150+3.6* 17.3+4.4*
LM Sco 159+37 16.9+ 3.6 16.4 3.6 20.7+23* 21.2+29* 209+26*
Temperature
C) 9.8+1.1 10.1+£1.0 99+1.0 155+ 1.5* 154+£1.3* 154 +1.4*
Rainfall

3.3+2.0 32+21 3.3+2.0 1.5+0.8* 1.5+1.1* 1.5+1.0*
(mm)
Daylength

11.7+0.9 11.6+1.0 11.7+09 164+1.1* 16.3+1.3* 16.4+1.2*
(hours)
Median
(IQR)
5 ) 4.03 (1.1, 3.4 (0.8, 3.84 (1.0, 47.0(21.0, 53.0(31.8, 50.5(24.8,

epriv
P 20.7) 19.8) 20.4) 59.5)* 59.0)* 59.0)*

Note: OC, ObjectControl; LM, Locomotor; IOTF, International Obesity Task Force agel sex
specific weight for height z scorgs.Ma x i mum att ai nabl e 1;9kjectcontrol
rank

skill score ®; and locomotor skill score23 A De privation scor

baseline valuepk.05)
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Figure 5.1 Individual changes in total FMS scores between baseline (Active Play 2010) and follow

up (Active Play 2015). Maximum score attainable: 71.
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Figure 5.2 Individual changes in objecontrol scores between baseline (Active Play 2010) and

follow up (Active Play 2015). Maximum score attainable: 39.
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Figure 5.3 Individual changes in locomotor scores between baseline (Active Play 2010) and follow

up (Active Play 2015). Maximum score attainable: 32.
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Figure 5.4 Individual changes in MVPA between baseline (Active Play 2010) and follow up (Active

Play 2015).

Tables 5.2 and 5.3 provide descriptive statistics alongside a summary of the repeated measures
ANCOVA for all three FMS competency scores and MVPA. Table 5.2 shows that participants in both
weight categories (normal weight and overweight/obese) demonstratagbrovement in

competency scores between baseline andtpestwith a main effect for timge<.05. Normal weight
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participants had higher skill competency scores than their overweight/obese peers at both time points,
although there was no significagitect for time*weight clasgf.05). For MVPA there was a

significant effect for time*weight statup €.05) between the two groups. Whilst both groups

decreased their time spent in MVPA between baseline and follow up, there was a significantly greater
decrease observed over time among overweight/obese children, with overweight/obese children

spending lesime in MVPA at follow up.

Table 5.2.Means, standard deviations and summary of repeated measures analysis for FMS

competency scores and MVPA for normal weight and overweight/obese participants.

Baseline (2010) Follow Up (2015) Repeated MeasureANCOVA
Score NW ow/oB NW ow/OB Er Frime X Weight
n=>52 n=21 n=>52 n=21 e P Class
FMS
Score
27.65 + 2582 + 38.73 36.33
Total 21.85 <.001* .000 .99
5.96 5.10 5.21 6.97
11.31 + 17.58 + 15.90 =
oC 9.62+3.34 21.33 <.001* 0.18 .67
3.65 4.30 6.08
16.35 + 16.24 + 21.15+ 20.43 +
LM 282 .01* 0.30 .59
3.77 3.49 2.52 2.79
MVPA?
88.33 93.19+ 71.40 + 62.55 +
MVPA 1.31 .26 4.95 .03*

23.72 26.91 22.00 21.11

Note: OC, ObjectControl; LM, Locomotor; NW, Normal Weight; OW/OB, Overweight/Obese. All
analyses corrected for age, deprivation score, ethnicity and participation in intervention group.

Further adjusted for weather and monitor wear time. *Significamt 5.

Table 5.3 reports the differences in competency scores and MVPA over time by sex. Both boys and
girls significantly improved their competency scores between baseline and follow up, with a main
effect for time p<.05). There was a significant time*sendraction <.05) for total and objeet

control scores, with boys having been found to have significantly greater increases in total and object
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control scores between baseline and follow up in comparison toRyfs. spent more time than girls

in MVPA atboth time points, although this did not result in any significant differences. Both sexes

spent significantly less time in MVPA at follow up compared to basgtin®%). No significant

interactions were found.

Table 5.3.Means, standard deviations and summary of repeated measures analysis for FMS

competency scores and MVPA among boys and girls.

Baseline (2010)

Follow Up (2015)

Repeated Measures ANCOVA

Score Boys Girls Boys Girls
Frime P Frime X sex p
n=38 n=37 n=38 n=37
FMS
Score
28.21 + 26.41 + 40.11 + 36.24 +
Total 37.89 <.001* 7.53 .007*
5.92 5.57 5.01 4.75
12.34 + 19.45 + 15.03 +
oC 9.54 + 2.98 26.43 <.001* 5.71 .02*
3.82 4.05 3.62
15.87 16.86 + 20.66 + 21.22 +
LM 15.46 <.001* 1.72 .19
3.66 3.58 2.25 2.89
MVPA1
95.57 + 84.87 + 78.56 + 59.25 +
MVPA 13.86 <.001* 1.74 .19
22.83 25.27 23.55 14.30

Note:OC, ObjectControl; LM, Locomotor; NW, Normal Weight; OW/OB, Overweight/Obese. All

analyses corrected for age, deprivation score, ethnicity, participation in intervention'grother

adjusted for weather and monitor wear time. *Significam<a®5

Does Baseline FMS Competence Predict MVPA at Follow Up?

Results of the regression analyses examining FMS competency scores as predictors of MVPA at

follow up are summarised in Table 5.4. Having controlled for intervention group alongside baseline
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age, derivation, ethnicity, sex, BMk and followup monitor wear time and weather, none of the
FMS competency scores were found to be significant predictors of MVPA at folloge1g5y. Total,
locomotor and objeatontrol skill score at baseline each predidesd than 1% of unigue variance in

MVPA at follow up.

Does Baseline MVPA Predict FMS competence at Follow Up?

Outcomes from regression analysing whether baseline MVPA predicted FMS competence at follow
up are presented in Table 5.4. Having controltgdiseline monitor wear time and weather in

addition to the stated covariates, baseline MVPA did not significantly predict FMS competency at
follow up (see Table 5.4). Baseline MVPA predicted only 2% of unique variance in total FMS score.
When sukdomainsof FMS were examined, baseline MVPA predicted only 2% of unique variance in

objectcontrol competency score and 0.2% of unigue variance in locomotor skill score.

How Does the Association Between FMS and MVPA Change Between Baseline and Follow Up?

The grength of association between FMS and MVPA at baseline is shown in Table 5.4. After
adjustments, total and locomotor skill scores significantly predicted M\WRM1). Total FMS score
predicted 4.5% of unique variance in baseline MVPA, specifically, ainoiténcrease in total skill

score is associated with a 1.04 min increase in baseline MVPA (95% ClI, 0.20 to 1.9). When looking
at the suldomains, locomotor skill score predicted 3.3% of unique variance, with a one unit increase
in locomotor score accoung for a 1.3 min increase in MVPA (95% CI, 0.06 to 2.61). However,
objectcontrol score was not found to be a significant predig®10(), accounting for only 0.5% of

unique variance in baseline MVPA.

When looking at the relationship between FMS andP at follow up, a further regression
controlling for stated covariates, found none of the three competency scores to be significant
predictors of MVPA p>.01) (see Table 5.4), indicating that the strength of association between FMS
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and MVPA weakened oveime. At follow up, total and locomotor scores had decreased in their level
of prediction of unique variance to 2.5% and 0.5%, respectively. Whilst there was an increase in
objectcontrol score compared to baseline, now predicting 1.6% of unique vairadWd&PA, this

was not significantg>.01).

Does Baseline FMS Competency Predict Follow Up Weight Classification?

The results of the binary logistic regression (see Table 5.5) show that (controlling for intervention

group and baseline age, deprivation, ethnicity, sex,-BBttore, monitor wear time and weather)

none of the three skill competency scores significarriigigted follow up weight classification (i.e.

norroverweight or overweight/obese).
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Table 5.4.Results from linear regression examining associations between FMS scores and MVPA.

Predictor b SE 95% ClI p r2 sr?

Baseline FMS and Baseline MVPA

Total 1.04 0.42 0.20t0 1.9 .02* 53.8% 4.53%

oC 0.62 0.78 -0.94t0 2.19 A3 0.48%
54.1%

LM 1.34 0.64 0.06 to 2.61 .04* 3.31%

Baseline FMS and Followup MVPA?

Total 0.08 0.39 -0.69 10 0.85 .83 47.6% 0.04%

oC 0.30 0.70 -1.38t0 1.43 .97 <0.01%
47.6%

LM 0.13 0.65 -1.16t0 1.43 .84 0.04%

Baseline MVPA and Followup FMS?

Total 0.04 0.03 -0.20t0 0.11 19 26.6% 1.96%
ocC 0.04 0.03 -0.01to 0.09 15 39.6% 2.04%
LM 0.01 0.02 -0.03 to 0.04 .69 18.2 0.21%

Follow-up FMS and Follow-up MVPA*

Total 0.71 0.41 -0.12to 1.54 .09 56.0% 2.46%
oC 0.75 0.55 -0.35t0 1.86 .08 1.56%
56.0%
LM 0.63 0.83 -1.04 t0 2.30 .16 0.49%
Note:b, unstandardized regression coefficient; SE,

intervals for regression coefficient;total variance explained by baseline score and predictor variables;
si?, squared senpartial correlation coeffieint, unique variance explained by baseline score; OC, ©bject
Control; LM, Locomotor. All models adjusted for intervention group and baseline age, deprivation,
ethnicity, sex, and BMt score} model additionally adjusted for baseline monitor wear timevezather;
2additionally adjusted for follovap monitor wear time and weathégdditionally adjusted for baseline
monitor wear time and weathéadditionally adjusted for followap monitor wear time and weather.

*Significant atp<.05.
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Table 5.5.Logistic regression of baseline FMS competency predicting the likelihood of being

overweight/obese at follow up.

Predictor B SE 95% ClI Odds Ratio p
Total 0.15 0.19 0.81t01.68 1.17 A1
oC -1.95 3.00 0.00 to 50.97 0.14 .52
LM 1.42 2.04 0.08 to 225.57 4.12 49
Noteetbh, regression coefficient; SE, standard error;

intervals. All models adjusted for intervention group and baseline age, deprivation, ethnicity, sex,

BMI-z score, monitor wear time and weather; *Significaqt<a05.

5.5 Discussion

To the authds knowledge, this is the first longitudinal study to examine the relationship between
FMS competency, PA and weight status among English children living in areas of high deprivation
throughout the period of early to late childhood. The main findings fnenptesent study were that
despite significant increases between baseline and follow up, FMS competency was still found to be
low among participants at follow up. Boys were found to have significantly higher total and object
control scores than girls atlfow up, whilst overweight/obese (OW/OB) children had lower
competency levels than their normal weight (NW) peers for all competency scores at both baseline
and follow up. There was a significant decrease in MVPA among both boys and girls between
baselineand follow up, with a significantly greatdecreasebserved over time among OW/OB

children. Associations between FMS competency and MVPA were found to be weak, with baseline
FMS competency and MVPA failing to significantly predict follow up levels of M\&d FMS
competency, respectively. Likewise, baseline FMS competency was not found to be a significant
predictor of child weight status at follow up. Furthermore, the association between FMS competency
and MVPA was found to weaken over tina baselinetotal and locomotoskill competencycores

were significanbut weakpredictors of MVPA However, at followup skill competence did not

predictMVPA.
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Participants in the present study were found to have low FMS competency at baseline, with
significant(p<.05)increases in total, objecbntrol and locomotor competency scores observed at
follow up. Similarly, Butterfield et al. (2012)oteda r api d i ncrease in childre
between the ages of1® yr., with low competency levels expectedoprto 5yr. However, despite this
significant increase in competency scores among both boys and girls, competency levels at follow up
were still found to be low. With previous studies having found that low FMS tracks oveiHardy,

King, Espinel, et a).2010; O'Brien et al., 201 ®)ese results aperhapsiot surprising. Likewise, at
follow up, boys were found to have significantly higher total and olgj@atrol competency scores

than girls. This is in line with previous studies among primary schgea ahildren that have noted
boys as being more competent at obgawttrol skills(Bryant, Duncan, et al., 2014; LeGear et al.,
2012; Okely & Booth, 2004; Van Beurden et al., 2002)st notablyBryant, Duncan, et al. (2014)
study among 281 English primyaschool childrenl age 8.4 + 1.6 yr.) reported boys to be more
competent at kicking and catching, alongside overall low levels of competency among the children
observed.

The findings of low competency in the present study may be related to the patsicip
residing in areas of high deprivatiaith previous studies among children from highly deprived areas
reportinglow levels of competency¥soodway et al. (2010)otedthat among 469 American preschool
children from highly deprived areas that childrex how competency in objecbntrol and
locomotor skills. Furthermore, the authors found boys to be significant more competent at object
control skills. LikewisgMorley et al. (2015jound low competency levels for motor proficiency
among their sample of 369 low SES English children (ag& 2.3r.). Participants were found to
have significantly lower motor proficiency in comparison to socially advantaged children, whilst boys
within the study were found to have outperformed girls for the cb@atrol skills, catch and dribble
(Morley et al., 2015)Previous qualitative work boodway and Smith (200Bjghlighted the issues
of a lack of access to safe outdoor play, the availalofityeighbourhood or family resources to
access equipment and/or youth sports and limited physical activity role models as barriers to PA
among disadvantaged children.ttiereforechildren from low SES havess opportunitieto engage
in PA then this ray result in them havinfgwerchancego practice FMS and thus lead to lower
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competency levels. As such, children from low SES may require more instruction and practice of
FMS in order for them to achieve similarly high levels of competency as theirfpmarareas of low
deprivation. If further evidence is found to support that children from highly deprived areas are
developmentally delayed then interventions could be designed and implemented to support the
development of FMS competency of these childimwever, in order to be successfaterventions
may need to take into account gender differences alongside SES status (Morley et al., 2015). With
previous findings of boys outperforming girls for objeontrol skills(Barnett et al., 2015; Foulkes et
al., 2015; Hardy, King, Farrell, et al., 2010)terventions may need to ensure that girls are not
disadvantaged in activities requiring objeontrol skills, whilst also ensuring that boys displaying
high competency levels receive sufficient opportesitio continue their developing their competency
levels(Goodway et al., 2010)

According to Stodden et al. (2008) model there is a reciprocal and developmentally dynamic
relationship between FMS competency and PA during childhood, which should streogghdéime
between early and late childhood. In the present study a significant assosdifound between
FMS competency and PA at baseline, between total and locomotor competency scores and MVPA.
These observed positive associations between totallgadtcontrol competency scores fall in line
with previous studies examining associations between competency and PA among young children
(Cliff et al., 2009; Fisher et al., 2005; Foweather et al., 2014; Williams et al.,.2008)
specifically, at basgle in the present study a one unit increase in total skill score was associated with
a 1.04 min increase in MVPA. Whilst this may not seem meaningful at first, if an effective
intervention were to be put in péscaesbdySOpants hel ped
then this in turn could begin to have a practically meaningful effect on PA. Dat&Nfeset al.
(2007)showed that a modest increase in PA of 15 min of MVPA was associated with a reduced odds
of obesity of over 50% in boys and nigat0% in girls. With the large decline in MVPA over time
observed in OW/OB children in the present study, increasing FMS competency among these children
could be one way to help reduce or begin to reverse this decline.

Li kewise, the current studyés findings of bo
greater objeetontrol skill competency is consistent with the literati@arnett et al., 2015; Hardy,
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King, Farrell, et al ., 2 0 1 0 20144¢an Raewehberghte, Jamds,. |,
Hinkley, Crawford, & Okely, 2012)However, in direct contrast to ti&todden et al. (2008hodel,
associations between FMS competency and MVPA were found to have weakené&che with no
significant associations founetween competency scores and MV&Aollow-up. Whilst there was

a smallincrease in the unique variance in MVPA accounted for by cbjmdirol score between
baseline and follow up, this was still relatively low (1.56%) and was not significasts).

It is possible that this weakening of association could in part be due to the large decrease in
time spent in MVPA observed between baseline and follow up among participéhtdeclines in
MVPA having previously been reported across childh@dega etl., 2013) Thisdecrease in
MVPA was especially true for OW/OB children, whigye significant effect for time was observed,
noting that there was a significantly greater change in their time spent in MVPA compared to their
NW peers. Similar téhat ofthe present studgohen et al. (2014xamined the association between
FMS competency and MVPA, using a procbased measure of FMS (TGMZL) and accelerometry,
among 460 low SES Australian primary school childidr8(5 + 0.6 yr.). Whilst their study found

significant associations between locomotor and olgjentrol scores and MVPA, their analysis did

not control for covariates such as monitor wear time or weather conditions, as the present study has.

FurthermoreStodden et al. (2008)ote that future resech examining this relationship between FMS
competency and PA should take into account mediating variables that may interact with and
promote/demote the dynamic relationship hypothesized within their model. Factors such as SES
(Foulkes et al., 2015; Goodw et al., 20109r parental/carer influend8arnett et al., 2013; Cools et
al., 2011)are not currently included in the mod8todden et al., 2008put may influence and

weaken the relationship between FMS competency andriréhermoreSterdt et al(2013)recently
conducted aystematic revievandidentified 16 correlates that were consistently associated with PA
in children and adolescents. This highlights #atis a complex and mutdimensional behaviour,
determined by numerous biologicpgychological, sociocultural and environmental factors. As,such
a more holistianodel of motor competence may be needentder to account for the large number of

variables that caaffect physical activity participatioover time.
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Looking at the earlyears as an important phase for FMS development and PA behaviours,
the present study failed to find an association between baseline FMS competency as a predictor of
follow up MVPA, or baseline MVPA as a predictor of follow up FMS competency. Whilst these
findings seem to indicate that FMS competency was not important to PA, contradictBigdden et
al. (2008)model, the influence of FMS competency on PA cannot be ruled out. \Bhjkstt, James,
et al. (2014)ongitudinal study among English primanhsol children reported that prior FMS
competency was a better predictor of current PA, their study only measured follow up data after one
year.Consequentlythere might not have been as geeahange in competency/PA levels as in the
pr esent geardidejrameBryarit, Jages, et al. (201gudy also used pedometers to record
PA and as suchould only report on associations between FMS competency and total PA, without
being able to identify any associations between FMS competency and spesifiitias of PA.

Lopes, Rodrigues, Maia, and Malina (20tdported that among 80 yr. old children that FMS
competency was an important predictor of Bfnilarly, Barnett, Van Beurden, Morgan, Brooks, and
Beard (2009¥ound that children with objeatontrol competency at late primary were more likely to
be active in adolescence. However, both of these studies assessed PA using questieeraids
less reliable thaaccelerometer data due to the potential issuecaflrerrors among participants,
especially among childrei®irard & Pate, 2001)As such it is clear that further longitudinal work is
required in order to examine thisdirectional relationship between FMS competency and PA
proposed byStodden et al2008) specifically taking into account other external factors that may
affect this relationship.

In the present study OW/OB children were found to have lower competency across all scores
at both time points in comparison to NW children. These findingédine with previous studies
that have reportetthat BMI isnegativdy associated witlfFMS competencyCliff et al., 2009; Erwin
& Caskelli, 2008; Graf et al., 2004;0pes et al., 2012; Okely & Booth, 2004; Southall, Okely, &

Steele, 2004)An increasig difference in FMS competency between OW/OB and NW children

acrossages has beemlocumentedn a previous crossectional study bip'Hondt, Deforche, et al.

(2011) with NW children showing greater competency leviElsa more recent longitudinal study by

D' Hondt et al. (2013) the authors reported a wi

94



competency relative to their gender and age matched NW peers. The authors believed that this
increasing difference in competency between OW/OB and NW children way ratiridutable to

NW children showing greater improvements in competency over the short term, in comparison to
their overweight/obese peers. However, previous studies among OW/OB children have reported that
interventions incorporating regular PA as a cartomponent resulted in shéerm improvements in
motor competenci{Cliff et al., 2011; D'Hondt, Gentier, et al., 201idicating that it is possible for
OW/OB children to increase their competency levels and narrow the competency gap between
themselve and NW childrenAs such, it may be possible to reduce the competency gap between NW
and OW/OB children in the present stuttyorder to do so, appropriate interventiorswnd be

required that addssthe deficiencies in FMS competency of OW/OB childr@fowing these

children to develop the required movement skills to engage in regular,-eehthcing physical

activity (Cliff et al., 2012)

Finally, the present study found no association between baseline competency scores and
follow up weight classification. As such, no inference could be made to supp8ibtiaen et al.
(2008)model hypothesis tihdhe development of FMS competency is erjarry underlying
mechanism in promoting PA and therefore shaping positive or negative trajectories of weight status
among children. The findings of previous studies examining the association between FMS
competency and weight status sup@@idgdden et al.2008)assertion thaFMS competency is both a
precursorandconsequencef childhood weight statu®kely et al. (2004gxamined the association
between FMS competency and BMI among 4363 Australian children and adoleseehig .9 The
results indicatethat OW children of both sexes were less likely to have high levels of FMS
competency, with FMS competency further found taigeificantly related to BMIFor object
control and locomotor competency, NW boys and girls were two to threergs@sctivel more
likely to possess more advanced locomotor skills than their OW peers. These findings may indicate
that interventions aiming to prevent weight gain among children may benefit from focusing on
increasing locomotor skill competenf@kely et al., 2004)

Themainstrength of this studwasthe use of a validated procdsased measure of FMS
competencyWilliams et al., 2009)via video analysis by a single trained assessor, providing
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confidence and consistency i n t heFurtherracseutheaisae nt

of accelerometers allowed the opportunity to objectively assess participamdiRWation of the
present study was the 58% participation rate of childggproached to participate£ 131), which

only accounted for 31% of the original Active Play participants. This highlighwiffieulties of

trying to collect data from participants as part of a large scale longitudinal semhcially as the
tracking of participants was not agreed upon at the start of the Active Play Project in 2010
Furthermore, the use of accelerometers to obtain PA data means thdiagator nommbulatory
activities cannot be recorded and so MVPA may have been underestimiailetia lack of

agreement among researchers for accelerometry methodologies prevents direct comparison from
being drawn between other studies.

Thisis the first longitudinal study of its kind to examine the associations between FMS
competency, PA andeight status among English children. Despite the lack of significant
associations found between FMS competency and M¥iRdings are able toontribute to that othe
current literatureFirstly, the failure to find a strengthening association betweeB Ebmpetency and
MVPA over timecontradictghe propose&todden et al. (2008hodel of a reciprocal and dynamic
relationship between FMS competency and 8écondlyjow levels of competency at baseline and
follow up andasignificant decline in MVPA amanchildren in this study draws attentionameed to
intervene in this age groupurther longitudinal researchtisereforerequired tocontinue toexamine
the associations between FMS competency and MVPA, abmathchigh and low SESreschool
children,allowing for additional comparisons to be made between these differing gidwgsieak
associations found in the present study also showérme amounts ofariance inMVPA are
explained by amumber of different variables, outside of those measurdeipresent studyr put
forward in the(Stodden et al., 2008)odel As suchthis would indicate that more holistic
interventions may be required, in order to control for as many external variables as possible e.g.

childrends mot i vraotder¢omproraotedustaired daiticipationdnePA. i
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Chapter Six

Towards the Development of a Physical Literacy
Intervention for Preschool Children:
The Perspectives of both Experts and

Practitioners
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6.1 Thesis Study Map: Study Four

Study

Objectives

Study One: Examining the
fundamental movement skill
competency levels of preschool
children form Northwest England

Obijectives:
1 Report detailed FMS competence data among a sample

preschool children from a deprived area of Northwest

England
1 Toinvestigate sex differences in FMS and their respectiv
components
Key Findings:

1 Overall competence found to be low among both sexes

1 Competency higher for locomotor skills than for object
control skills

1 Boys significantly more competent at objecintrolskills in
comparison to girls

1 Boys were significantly more competent than girls at the
kick and overarm throw, while girls were significantly mor

competent at the run, hop, and gallop

Study Two: Effect a schoddased
Active Play intervention on
fundamenrdl movement skill
competency among preschool
children

Objectives:

1 To examine the effectiveness of a-sigek Active Play
intervention on FMS competency irS3yr. old children from
a deprived area of Northwest England

Key Findings:

I There were no significamifferences betweegroups for
total FMS, objectontrol or locomotor scores at pdsst or
6-month follow up

1 Intervention may have needed to run for longer and/or wi

greater frequency of session delivery in order to be effect

Study Threels Fundamental
Movement Skill Competency
Important for Keeping Children
Physically Active and Healthy
Weight?

Objectives:

1 To determine the role of fundamental movement skills in
promoting physical activity and healthy weight status as
children progress frorearly to late childhood.

Key Findings:

1 FMS competency scores increased between baseline an

follow up, although competency remained low.

1 Time spent in MVPA reduced between baseline and follo

up
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Significant associations between FMS competency and
MVPA at baseline had dissipated at follow up

Baseline FMS competency failed to predict follow up MV

or weight status
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6.2 Introduction

As of 2016 the International Physical Literacy Association define physical literacy as being the

fi rativation, confidence, physical competence, knowledge and understanding to value and take

responsibility for engagéWhiechead, 208). Inpeecentsyyéacs®U act i vi

has become much mofecused orphysical education, PA and sports promotion internationally

(Giblinetal.,2014and i s widely understood to relate to ar

active lifestyle(Longmuir & Tremblay2016) Whilst FMS have been identified as a key element of

physical competence and therefore PL, the limited intervention effects findings from Active Play in

Study Twosuggest that a wider focus considering all of the attributes of PL is necessary ejowev

given that PL is an abstract construct and there is still a lack of consensus regarding the conceptual

underpinnings of PLongmuir & Tremblay, 2016)little is known about how best to measure or

enhance PL in young childrevi/ith evidence from thetirature demonstrating both FMS

competencyHardy, King, Espinel, et al., 2010; O'Brien et al., 20d4:3) PA(Jones et al., 2013)ack

over time, it would appear that children in Live

As such, the pretool years would provide an ideal opportunity to intervene and help improve

chil drends physical I|literacy and start them on t
Whilst there are a number of assessment tools available to measure the individual aspects of

PL, such as FMS competency and PA levels, there is no such assessment available that encompasses

and combines the multiple components of PL. As such, this further addsgsuéef how

researchers can best measure or seek to enhanceRildren Although the Canadian Assessment

of Physical Literacy (CAPL) (Longmuir et al., 2015) combines all aspects of PL and has established

validity, objectivity and reliabilityjts validity has only been assessed amo+i@ §r. old children.

Furthermore, the CAPL authors have also noted that additional research is required to enable the

administration of the CAPL by persons who wer eng¢

consideation of potential cultural variations that may affect the validity of the scoring system

(Longmuir et al., 2015). As highlighted hyngmuir and Tremblay (2018he demands that would be

required of a fully comprehensive PL assessment tool would barincsintrast to the resources e.g.
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time, equipment, staff available in applied settings. Furthermore, the authors also suggested that future
research is needed to identify effective methods to enhance PL and support the progress of an
individual on their B journey, helping to increase awareness of the individual and societal benefits of
PL (Longmuir & Tremblay, 2016)In taking this forward, through conversing with experts from the
field of childrends physical nfgdspestsofPpthacodld heal t h
be improved upon among preschool children, alongside practical ideas for how to make these
changes. Li kewi se, by consulting with staff wor Kk
find out how these proposed clgas could be implemented in an applied setting.

Therefore, the aim of the present study is to qualitatively examine factors thatfimegce
the development of physical literacy within the preschool environment and subsequently how best to
inform the deigin and implementation of a proposed intervention to improve physical literacy within
the preschool setting. In order to do so, this study will use ghase approach (Phase One and
Phase Two), reporting the methods and results section for each prars¢edepDuring Phase One of
the study a number of experts within the field c
literacy will berecruited to undertake a semi structured intertizexploreopinions on the design
and implementation & physical literacy interventio®hase Two will then use focus groups to
exploret houghts and opi ni o asstotlafesigo &nd implementabos ofa e nt r e st
physical literacy intervention, with staff further asked to comment on consensosestfrom the

experts during Phase One.

6.3 Methods

Philosophically a phenomenological approach was used, in order to explore, describe and analyse the
meaning of individuals experienc@darshall & Rossman, 2016) namely how expertods
experiences had shaped their views on PL and intervention design. For the practitioners
phenomenol ogy all owed exploration of what it was
how they construct meaning and to undedtduis setting through which interventions may be

appropriate. Methodologicallyhis qualitative study has utilised both sestructured phone
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interviews and focus groups. A sestiuctured interview is conversational in nature, with the
interviewer refering to an interview guide to make sure that relevant issues are covered, but allowing
for questions to be modified for each interview as warranted by the responses or circumstances of the
interviewee(Roller & Lavrakas, 2015)The interview can be flexiblwith operended questions and

the chance to explore issues that arise spontang@gy, Coughlan, & Cronin, 200nlike semi
structured interviews, focus groups have the potential to provide researchers with insights and an
understanding of motivains/behaviours that can only be produced through a dynamic, interactive
discussion formafRoller & Lavrakas, 2015)The focus group facilitator interacts directly with
participants, providing opportunities for clarifying participant responses and prfobiadditional
information, this direct interaction also allows the researcher to obserweertzal behaviour that can
provide further informatiofKay, LaganaRiordan, Pecko, Bender, & Millikan, 2013)/hilst focus

groups have often been considered as tonfidential for participants in comparison to other

gualitative methods, such as eteeone interviews, due to participants thoughts and opinions being
openly shared in a group environmé@gtuger & Casey, 2009)participants may feel supported by a

sense of group membersh{Sim, 2001)

Phase One Interviews

Participants

Participants for Phase One of this study were experts (academics/experienced practitioners) within the
respective fields of physical literacy. Purposeful sampling was triangulateddyethe supervisory

team in order to recruit individuals represented publically online as working as senior academics or as
practitioners/researchers. Academics were required to hold a senior position within a university e.g.
Senior Lecturer or Head of partment, and to have published work within the field of young

chil drends physical activity and health and/ or

to hold a position within a public or private organisation at either local or nationalbose

F

purpose was to increase childrendéds physical acti

identified through a series of online searches and were subsequently contacted via publicly available
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(via internet or printed documents in cilation) email addresses. Tharail explained the purpose of

the study, requesting the experts to participate in d@oae semistructured interview lasting
approximately 30 minutes. Twerbne experts (twelve academics) met the inclusion criteria. A
paticipant information sheet, containing a consent form, was attached to the initial approach email,
with participants requested to complete (digitally) and return to the resetrduoeirfirm

participation There was no response from eight of the expegpisoached within a designated two

week timescale, with a further four agreeing to take part but unable to schedule a convenient time for
interview. A total of nine participants agreed to take part in the study (six female; four British, two
Australian, twoAmerican and one Canadian) within the timescale. Written informed consent was
obtained for all participants (34.6% response rate). Participants comprised of both academics (seven)

and practitioners (two).

Interview Guide

Asemist ructured telephone interview was developed
PL and their perspectives on the design and development of a future intervention aimed at improving
preschool chil drenés PL.PLamMmoagpeschool ahildrey, covegingéirs t i o n s
order), understanding of the tefimp h y s i ¢ a,lthe phiysica enaromnyeént and policy of a
childrenbds centre, training, intervention design
naturally fromone section to another and keep participants engaged in the interview process. Initial

thematic questions suchiaisnvh at does it mean to you when expert
Aiphysi calwere desigheddogpyt Padticipants at ease beforegssigig on to more idepth

and challenging questions requiring them to draw on their own experiences and ideas for best/future
practice. Upon receiving a participants completed consent form, the participant was then emailed a

further twopage document ongeek prior to the interview date. This document contained details of

the | ead researcherdés prior wor k, to add further
woul d be asked during the intervi ewtoaersgisethB what d
termid Phy s i c al? &l 2hoting/auropiryiod should design a physical literacy intervention for

young children?d6. This approach was wused in orde
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guestions, keep the interview effinoteand reduce the burden on participants. This document also
requested that participants did not discuss the questions or document itself with others. The full

interview guide is available in the Appendix (Appendix Two).

Procedure

Interviews took placediween February and April 2016. A single trained interviewer conducted each
interview using Skype, with interviews lasting on average 45 min (range 00i321323:14). Digital
audio recordings were made of each interview (Call recorder for Skype, DVa3dftg these

recordings were then transcribed verbatim.

Data Coding and Analysis

Interview transcripts (221 pages, Ariel size 12, double spaced) were imported into NVivo v10 (QSR
International) for data handling and subjected to thematic an@Brsian& Clarke, 2006) This

process initially required the reading of each transcript in order to assign broad thematic codes,

several of which were préefined prior to interviews taking place, namely: defining PL, the preschool
environment, programme designdaimplementation and training for practitioners. These broad codes
were then subsequently split into higher and lower order themes. Both inductive and deductive
techniques were used to generate codes. In order to maximise the credibility and trussgasthine

the results, analyses and interpretation of the data, these were discussed and checked with the research
team using a reverse tracking process from codes to transcript. Any disagreements were discussed and
adjustments made only on full consensusalzaialysis outcomes were represented by Pen Profiles.

These profiles allow themes from the data to be realised via a process allowing for examples of
verbatim as opposed to more comprehensive (in number) and abridged (due to space) offerings from
content aalysis raw data themes eRpddy et al. (2012); Mackintosh, Knowles, Ridgers, and

Fairclough (2011); McCann et al. (201®&)erbatim quotations were taken directly from the interview
transcripts in order to expand these profiles. Selected verbatim gqueveesekldefining and self

delimiting and represented a single code/theme. For profile inclusion the threshold was set at a
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minimum of three participants in consensus of a particular theme for, with themes/quotatiens of

<3 deemed worthy of reportinggsented within the subsequent reshised narrative or discussion.

6.4 Results

Defining Physical Literacy

A Pen Profile representing defining physical literacy is presented in Fagyraith one higher order

themeofil mport anc ki bt engiyiggdronttad higher order stitemes of
AFoundati(o=d)aBdiDged al | (Wed). Diteréevealpdthat six participants were

able to give, without hesitation, a clear and consistent definition of what they understood physical

literacy to be; namely that PL consisted of a number of differing components and was not just limited

to physical competencgligningwith the most recent definition put forward by the International

Physical Literacy Association (IPLAWhitehead, 2016 However, it was noted by a number of

participantsfi= 5) t hat there remains some confusion and
|l iteracyo. The i mportance of PL was also raised,
lifelong physical agvity (n = 4) and key to overall wellbeing (n = 3). Only two of the participants

disagreed with the concept of PL and offered negative views, namely that they wigre oob

convinced a{Nw®WAl)andbelievingthantlde termitsélfr e al I y n PR ®O0OLD

Changes in Policy

Figure6.2 presents four higher order themes relating to changes in national policy that participants
would like to see implemented in order to bring about improvements in PL, an increased importance
of physical literag (n = 5), mandatory physical literacy (n = 5), greater funding and researcB)(

and mandatory physical activity € 3). Two participants also commented on how they felt that a
thorough understanding of the term was required at all levels in order for physical literacy to be
effectively implemented, as participant ML_001 states:
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il think a cl aridaltlitgrachieinh thheorg and practad, from lhogt $0 branch, so

from policy all the way down to on the ground practitioners, a knowledge and understanding of it

[ physical I iteracy]. o

Confusion and Misunderstanding n =35
My concern, is the message isn't clear...what PL
is, is not clear at all to schools that we work
with andto pre-school settings [MG_001].

Consistent Definition 7 =6
[Physical literacy is] not just FMS. It includes the actual
engagement in physical activity, the abilityto move, but
ability to move is both fitness and movement skill, but also

sort of a desire, a motivation, or a knowledge-based
competence as well [LM_001].

Defining Physical Literacy

Importance of Physical Literacy

Foundation Stagen=4 Overall Wellbeing n=23
I think of PL as the foundation, or PL is an outcome of healthy habits and
the core, or the building blocks to healthy choices, and it impacts on a person's
lifelong physical activity [LM_001]. overall wellbeing [MG_001].

Figure 6.1Pen Profile representing expert definitions of physitaddcy.
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Mandatory Physical Literacy n =35 Increased Importance of
So I thinkit's going to be it has to be a policy, almost like a physical literacy policy, Physical Literacy 7n=15
that actually could go pre-natal, ante-natal, pre-school, early vears, primary, It needs to be elevated as
secondary, further education, so we've got education covered, so that there is a sure Jjust as important as
start to every individual's physical literacy journey [ML_001]. developing reading and
writing, and this should be
To be an outstanding setting, you have to have a knowledge of things like physical an area that should hold
literacy, and I want the government to be able to build into the curriculum [PBL_001]. equal value, and be given
equal time in developing
[LM_001].
Mandatory Physical Activity n =3 Irh.;cnkn sh.oufdbe
- e considered like a core
I think there should be statutory . . . R .
. ., Changes in National Policy subject, like every other
requirements in school and pre- S .
. subject in the curriculum
school settings for moderate to
. . . [RL_001].
vigorous physical activity
[MG_001].
From a government point of view, I
want them to make it more explicit Funding & Researchn =3
[physical activity guidelines], I want Policy changed? I mean, I'm a researcher, so I
things like the under fives guidelines would love more money for that topic
to become mandatory [PBL_001]. [LM_001].

Figure 6.2Pen Profile representing expert views on changes to national policy influencing physical

literacy

Preschool Environment and Environmental Changes

Barriers to PL within the preschool environment are presented in FB@)neith four higher order

themes; a lack of understanding of the term physical literagy), finance 1 = 3), parents and

family (n = 3) and physical spaca € 3). Two participants also highlighted preschool setting staff as
abarrierandit he s kihlel slteavfdl amfd tt he | ac JOT_ 001, withthis ni ng t

lack of/access to training also noted by participant MP_001:

AThey've [preschool staff] got a | ot to teach, t

resources, they donthiae t he money, they don't have the acce
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Lack of Understanding n Parents & Family n =

=4 3
So on a local level, 1 think Financen=3 The family are a major
it's an awareness of it, so Funding's an obvious one, funding for barrier. They're a major
how do you develop promotion, funding for the likes of physical barrier to a child's
something you're not aware literacy expert group [MG_001]. development...sometime
of or understanding the s families don't have the
importance of? [ML_001] f skills to nurture their
- o children effectively to
I thinknationally, anuse Barriers to Physical Literac enable them to be
lack of ;e.ﬁderszan.dmg of T Preschool Eflvironment Y — | b sicgffy ac{j&‘e qnd
what it means to be Pphysically literate

physically literate, what the [MG_001].
term means [MG_001].

Physical Spacen =3
Most people [settings] won't have an indoor space that would be as conducive for physically active play that an
outdoor space would be [KN_001].

Not all pre-school environments and school settings... have an active and open environment where they can go
indoors and outdoors and access areas to be physical [MG_001].

Figure 6.3Pen Profile representing experts perceived barriers to physical literacy within the

preschool environment.

Strategies to Increase Physical Literacy

Participants also suggested a number of changes that could be made in order to help bring about a

positive change in childrends physical |literacy.

to help increase physical literacy (Fig@d); learnng through playrf = 5), limiting sitting time § =

5), mandatory outdoor play € 4) and increased use of mobile play equipmenrt 3).
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Use of Mobile Play
Equipment n=3
Kids are more active when
there's mobile play equipment
for them thanwhen there's
static play equipment, because
if there's a jungle gym there,
they'll go sit on it, but if
there's atricycle, they're more
likely to use the trike, or balls
or hoops or whatever the
equipment is, if it can move,
they're likely to move it, or
move with it, whereas if it's
Just a static play structure,
they just tend to get on it and
sit there [PR_001].

Learning Through Playn =235
I'would get them [setting staff] to really
understand and be confident in that active
play is not frivolous, it is learning [LM_001].

| Strategies to Increase Physical

A

A 4

Literacy

Limiting Sitting Time n=5
The small things teachers can
do, taking ten minutes out of
your day the minute kids get in
class to do some type of
movement and physical activity
break, or taking ten minutes
after lunch, and ten minutes
when they wake up from a nap.
That's thirty minutes right
there, of doing a thirty minute
movement activity in your
class, that they get to move and
be active and learn [RL_001].

Mandatory Outdoor Play n =4

I thinkmost daycares or pre-schools take their kids outside at
some point, but I would highly suggest they do it more, and
longer... but just go outside for an extra thirty minutes, an extra

hour, every day [LM_001].

Figure 6.4Pen Profile representing expert strategies to increase physical literacy.

Training for Practitioners

Suggested training for preschool staff is presented in F@arevith four higher order themes and

one subtheme; child development and motor skills=(6), educational background (with an

emerging suttheme of lack of knowledge € 4), importance ophysical activity (G = 3) and

understanding of PLn(= 3). Figure6.6 presents the ideas for training design for preschool setting

staff that participants put forward, with five higher order themes: staff engagen¥efj,(resources

(n=3), online resarces (=3), firsthand experiences £ 3) and professional development3).

All of the participantsrf = 9) offered opinions on how they felt training should be delivered to staff,

with further suggestions including time £ 2), as training needs be offered/carried out when it is

convenient for preschools. For example:

Ailt [training] really needs to fit at the right

some people'"ll take((PBLHLQOl))and some people don'"t. o
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As well aspositive feedbackn(= 1) in order to help upskill and enablestaff o s har e good pr
(MG_001) and goal settingn € 1) so setting staff cans@tMu c h mor e ambi ti ous and

creative goals around KpHLEi c al activity for the

Programme Design & Implementation

Participants perspectives on physical literacy programme design are presented ii.Fjguith four
higher order themes: collaboratianX 6), buy in from staffrf = 4), activities/experiences, and
primary goals and four stthemes; motor skillsf=4), adherence/engagement(), physical

activity (n = 3) and range of environments£3). Additionally, two participants felt it would be
important to set goals fotadf as well as for the overall programme, namely so that preschool staff

could:

ié mprove their own confidence and competence in

(OT_00l)andiCoul d feel confident and orthepsafiert t o del

careers, and écontinue to evol vevPtOBlgi r wunder st an
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Focuson
Physical Activity
n=3
The needto
understandthe
importance of PL

I think until you have a culture where individuals see
the value of developing this PL, they won't actually
begin to start embedding that within their own
philosophy, andthen within their own practice

Understanding of Physical Literacy n=3

[ML_001].

and of physical
activity for our
nationas a
whole, and how it
impacts on
children’s lives if
it isn't promoted
[MG 001].

\

i

Training for Preschool Staff

l

Educational Background

Focus on Child Development &
Motor Skills n=6
They need to understandwhat are
the specific components of gross
motor skills that they might be
working on, so how to break the
skills down, how to teach the
components of a skill, how to
support that through games that
allow children to practise that
skill, how to encourage them in
structured environments but also
unstructured environments
[OT 001].

Lack of Knowledge n=4

[MG_001].

There's a massive lack of impetus with PL on initial teacher training and on childcare courses. The people that are
delivering those courses don't deem themselves to be PL experts, and I think people are coming away from their training as
postgrads and achieving their certificates of childcare without a firm grasp of what physical activity and PL really means

Figure 6.5Pen Profile representing expert opinions on training for preschool staff.

Online Resources n =3
Ifyou're goingto reach lots of
people, it needs to be a mix of e-
learning and blended learning
[PBL_001].

Professional Development
n=3
There needs to be access to
some sort of ongoing
professional development

Resources n=23
The resource is useful, in terms of setting out
exactly what it is, how to go about
developing it in practice, and it is useful, but
I don'tthink it would be a stand-alone thing

[ML_001].

T

Training Design

l

or training, whether that be
through online resources or
a programme that they tap
into and receive firther
training onthat [OT_001].

1 thinkwe need a trainthe
trainer methodology
[PR_001].

First-hand Experience n=3
So I think practitioners, they like to hear about
things, but from my experience, when they can see
it happening, sometimes it's more powerful

[ML_001].

They need to be able to go and see good practice in
action [MG_001].

Staff Engagementn=6
I think that when you're working
with practitioners, they need to
see the importance of what
you're trying to do [OT_001].

If you get practitioners to believe
in it and understand it, and take
it on as their own, then it will be

a hundred per cent more
successful than if vou were just
saving, “You have to do this, you
have to provide these
opportunities, and it'll be done at
a satisfactory level” [ML_001]

If they don't believe that learning
is important, then no manner of
training is going to be helpfil,

because they just won't do it

[MP_001].

Figure 6.6Pen Profile representing expert opinions on training design for preschool staff.
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Collaboration 7 =06
I'd be sceptical of an academic
designing an intervention that
didn't have the real-world
experience, but still I'd be
sceptical of an intervention
designed purely for the real

combination|[MP_001].

Buy In From Staffn=4
1 think it's about getting buy-in...that’s the biggest
issue at the moment. I'm looking at trying to elevate
the value of physical literacy at the moment, so that
people within school actually start to gain buy-in

[ML_001]

A Range of Environments
n=3
Iwouldsay exposure to a
whole host of different types
of activities in different sort
of settings [LM_001].

world that didn 't have the \
evidence base, so it has to be a \

Physical Literacy Programme Design

» Activities/Experiences

\

Adherence/Engagement n=23

point of any physical activity

kids to de it [KN_001].

I'wouldsay that for me, an ultimate

intervention needs to be about getting
the kids to actually do it. There's no
point increasing their awareness of
it, so their confidence in it, I think it

needs to be about actually getting the

Primary Goals
/ ry

Physical Activity n=23
Have Fids highly active
throughout theday [PR_001].

Motor Skills 7= 4
I'would have to broadly say
movement skill proficiency

would be my number one goal
[LM 001].

Figure 6.7 Pen Profile representing expert opinions on the design of a physical literacy programme

design.

Figure6.8 presents the programme componentspagicipants would want to see within a PL

intervention, with two higher order themes: intervention delivery and intervention duration and

dosage and five sdihemes; targeting by sex (n =9), minimum duration (n =6), embedded in

curriculum (n =6), staff davered (n = 5) and flexibility (3). For intervention delivery the majority of

participants believed that preschool staff should be responsible for delivering an interveatsn (

with a degree of flexibility in the programme for it to work effectively=8) and with unanimous

agreement that any proposed intervention should not target children ly=s8x (The idea of an

assessment tool being embedded into the progranas&lso suggested (n = 2) in order to assess

children across time poinis| t

Further mor e, t

=1}

s about having eva

he suggestion that

| (PBL DOd)n poi nts

an intervent

i t' s g wing, ehgaging, éhe children have got to be enthused, and it's got to be fun, and

that's got to be for the children and the practitioner when they're delivering it [proposed

i nterv#@tdlon] o
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Minimum Duration n=6 Embedded in Curriculum n =26
Twelve weeks is a minimum...WhenI've done projects that have I think it needs to be embedded into the
been shorter thanthat, there'll be things that crop up that prevent pre-school network. It has to be partof
sessions from happening, or somebody could be ill, the space is out the regular programme [LM_001].

of use, and sometimes it just isn't long enough to see that
development pattern and improvement [MG_001].

Intervention Duration & Dosage
Staff Delivered n=5 3 Targeting by Sexn=9
It definitely has to be the settings Iwould advocate that they
staff, ves. It has to be the pre-school Programme Components should be educated together at
educators [OT_001]. pre-school age, because if the
¢ context and the stimulus is

Kids who come from low socio- . . engaging and exciting and
economic or HO{Q‘S advantaged [ | InterventionDelivery f— | motivating, then the skill level
Jamilies or areas...this is their only shouldntreally matter
real opportunity possibly in school [MG_o001].
as they get older, to learn these Flexibility n =3
skills. So I thinkto make the biggest An intervention needs to be From a practitioner's point of
impact, we have to trainthe staff’ flexible enough that it can work view, I would stronglyill advise
[LM_001]. on the teacher's terms [ML_001]. that[LM_001].

Figure 6.8Pen Profile representing expert opini@mgrogramme components.

The majority of participants felt that an intervention would have to be embedded intcuthentCC
curriculum in order to be successfalf 6), with a number offering their views on minimum duration

to provide a positive effe¢h = 6), ranging from four to six weeks to a year. However, two

participants advised that the longer an intervention ran for then there is the possibility that its effects

may be diminished:

iwWe saw that, and this i s evsiortother ramedprafessidnas; ait, n o't
we saw t hat the more intervention ti me, t he dose
(RL_001).
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In summary, the results from Phase One demonstrate:

1. The majority of participantsn(=6) were able to define what PL meant in a manner consistent
with each other and that of the latest definition put forward by the IPLA

2. Whilst being in agreement on definitiogxperts reported perception of confusion and
misunderstanding around thertefn = 6) amongst practitioners working within
preschool/school settings

3. Participants identified a number of perceived barriers to PL within the preschool environment
(a lack of understanding of physical literacy=4), finance i = 3), parents and faigi(n =
3) and spacen(= 3).

4. Participants were also able to offer their views on changes to current national policy and
strategies that could be used to bring about improvements in PL, such as mandatory
requirements for PL and PA as well as changeseaschiool settings.

5. Participants were also able to provide a rarfgaroilar views and ideas on designing a PL
intervention. Collaboration during the programme design stage and preschool staff being
responsible for intervention delivery were suggestedegdadctors for a successful

intervention.

In order to triangulate Phase One outcomes this consolidation work was shown to an independent
external researcher who had previous experience in using Pen Profiles alongside the research team,
typical of the Pen Profile techniq@Boddy et al., 2012; Maaktosh et al., 2011)This approach

brings transparency to the study, as data from interviews was reviewed by all members of the research
team using a reverse tracking process from pen profiles to the verbatim transcripts, allowing for
alternative interprations of the datéSmith & Caddick, 2012)The results from Phase One were then

used to inform the design of focus group guides for Phase Two, with a number of opinions and ideas
for best practice suggested by the academics/practitioners during intesubsequently illustrated

to preschool setting staff in Phase Two.
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Phase Two Focus Groups

Following on from Phase One, the purpose of Phase Two was to gain the perspectives of preschool
staff on the feasibility and acceptability of future proposed PL interventions aimed at preschool
children. As mentioned above, the Phase Two focus group waisleirectly informed by the

responses and subsequent results from the academics/practitioners during Phase One ofTthe study.

focus group guide is available in the Appendix (Appendix Three).

Participants

Phase Two participants were educators/practitie r s wor ki ng wi thin children
The centres approached had all previously taken part in previous research with Liverpool John

Moores University, specifically the Active Play ProjéotDwyer et al., 2012; O'Dwyer, Fairclough,

et al.,2013; O'Dwyer, Foweather, etal.,,2013) Sevent een chil drends centre
Liverpool were contacted via a publically available email address, explaining the purpose of the study

and requesting three to five members of staff responsibledohing and learning activities witks3

year old children, to take part in a focus group. This initial email included a participant information

sheet giving full details of the study and a gatekeeper consent form for the centre manager to complete
and retirn (electronically). This initial approach email also detailed that participating members of

staff would receive a £20 shopping voucher for participating in a focus group. Four centre managers
agreed to take part in the study (24.0% response rate),ingttineir informed consent for centre staff

to participate. Upon receiving gatekeeper consent, centre managers were sent a follow up email
containing a participant information sheet and consent form to be forwarded on to centketstaff.

of 19 preschoal staff (17 female) agreed to take part across the four focus gidupgarticipant

information sheet advised participants that they would be allowed toibrihgir own notes to the

focus group and in doing so, for the researcher, this waelfdgan a greater depth in participant

responses to questiorFarticipants weralsoasked not to discuss the contents of these notes with

other members of staff prior to the focus group taking place. A time and date that was convenient for

the centre was theagreed upon between the centre manager and the lead researcher. One week prior
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to the focus group taking place each centre received an email containingagevdocument, the
first page containing a brief s thmwonkandthesdcond, he | e s

a list of the questions that would be asked during the focus group.

Procedure

Focus groups took place between June and July 2016. Asseittiured focus group guide was

developed to explore the perspectives of preschool stafffecfeasibility and acceptability of future
proposed physical literacy interventions aimed at preschool children. The questions for this guide

were directly informed by the responses and subsequent results from the academics/practitioners
during Phase Ond the study. The general dimensions of the focus group questions followed that of
Phase One, with the same broad themes (understanding of the peimy s i ¢ a,lthe phiysicad r ac y 0
environment, training, intervention design and barriers to physical lfetagered in the same order

as the academics/practitioners, so as to aid in flowing naturally from one section to another. The

initial thematic question remained, and was only slightiwoededtoi wh at di d it mean t
you heard the term physicali t e rThicquedtibn was designed to help stimulate discussion and
interaction amongst the participants and help ease them into the format of the focus group before
moving on to more kdepth questions where they would have to discuss their own wqgokaatices,
details and thought s. Preval ent ideas/thoughts o
had been offered by the academics/practitioners were put to CC staff along with a verbatim quote for
context. CC staff were then asked thagiinion on these suggestions. For example, in regards to their
centres current preschool environment, staff were asked if they felt PL could be improved by the
provision of greater learning through play, mandatory outdoor play, mobile play equipment and

limited seating time. The basis for these categories were that of consensus amongst
experts/practitioners that these would bring about improvernire®ts (see Figure 4). Focus groups

were facilitated by a single trained researcher. Focus groups comgraedwerage 5 members of

centre staff (range-8 participants), with an average length of one hour and ten minutes (range

01:00:421 01:20:25), with all audio recorded using a digital Dictaphone. Homogenous groups were
used for the focus groups as itngportant for participants to feel that they have similar views on the
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topics being discussed, furthermore they are aware that they share a common framework, making it

easier to start a discussi@imanoff & Hultberg, 2006 and have the advantage that the participants

can relate to each ot her 6 s(Kiziogegrml89)tWhilston t hei r s ha
heterogeneous focus groups may afford the opportunity for participants to share their experiences

more freely and openigue to not having previously known each other, homogenous groups were

used in the present study, as the goal was to look for a consensus in opinions among the focus groups.

A flipchart was used during focus groups in order to help initiate discussitntheitesearcher

writing downp a r t i dhougtasmahdddsas as they answered questions, aid participant recall and to
clearly move discussion points forward from one section of the focus group to another. All focus

group audio recordings were subseqlyemanscribed verbatim.

Data Coding and Analysis

The purpose of the focus groups was to afford opportunity to discuss the outcomes from phase one
with small sample of potential beneficiaries/users. Representation of the focus group data was
completed \va the use of verbatim quotes taken from the focus groups transcripts (202:pizges,

size 12, double spaced) to illuminate aspects of consensus making and emergent themes within the

focus group discussions

Results

Defining Physical Literacy

Across each of the four focus groups, when participants were asked the opening uéstiomt d o e s
the term Aphysi calthdinital eespanseyg wererthatahis was a teryn that Aane of

the participants were familiar withi; | wa s ntbat siutr e[ RvL] méParticipant o be hon
GCMH, Centre A)i Phy si c al devel opment , you hear constant
h e a (Pdrbcipant MU, Centre A). When participants explored the term further it was clear that

whilst no clar definition of the term itself was offered, titeracy aspect the definition led to a
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number of participants speculating that this was in some way the principal component of PL, through

either the use of terminology or using PA to help improve chien | i t er acy, for exam
il thought I iteracy, words, a n]articivant B\ EamtrelDE per c €
il initially took it to mean that doing physical

under st an {ParticipantsGCMH, CentreA]

This selfjudged lack of knowledge surrounding the tgrnysical literacyhad led participants from

each of the four centres t dhetmrdimphy diheyindrierdt erceasoy
to gain a further uretstanding prior to the focus groups. One of the participants resorted to using

Google because they found that within the term physical literacy the ploydicalandliteracy were

seemingly at variance with each other. This confusion was also raistafftfyosn two further

centres. For example:

fiél can break it [physical l' iteracy] wup into phy
l'iteracy part of iit, | was thinking AWell, if yo
you | i ke, to enhance your environment, you know.
with physical?0 So then | was thinking AWell , ma

y our mo VPartitppant GCMH, Centre A].

i At f viousdytl thoughbsomething to do with being physical, but having literacy with it kind of

di dnét obviously tell m e [Participant MA, tCCentreaCs. . I had to o

Once the discussion of participants surrounding the term were deenagaratien point participants

were then presented with the International Physical Literacy Associations (IPLA) most recent
definition of PL. This definition was used due to the number of participants Phase One (see Figure 1)
who were able to cite the IPLAefinition or aspects of it when asked about their understanding of the
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term PL. Participants were all in agreement that this definition was positive and they supported the
idea behind the concept and recognised key aspects within it that would lead/secallgtiterate

individual. For example:

iltdéds getting across why you need to take respon
then they go forward and do something about it

whats | mport ant t h[Ratticipart KSPN, CenteedC]. t 0 do 0

However, whilst participants were broadly appreciative of the ideas put forward in the entirety of the
IPLA definition of PL, they felt there were still issues with the translation of thaitief itself to

fellow staff and parents. The length of the definition was a concern for several participants, with it
being described & Wo r (Pwrticipant GCMH, Centre A) aridl owign d(Patticipant BV,

Centre D), with the recommendation thiaicto u | d b e (Pastiniphet ®GMHJCenNtre A).

One participant suggested that in order for the term to get across it would have to be far shorter:

iYoubd need something thatds just going to stand
AiSt,odook, | isten when youbre crossing the roadbo
t hat 6s goi ng[Participagt 8V, Cemtied®s , o0k 0O

Furthermore, focus group participants were unanimous in voicing their concerns that in its current
from this definition was still difficult to understand, also expressing concern about using it to try and

convey the concept of PL to parents. For example:

~

il dondédt even think theyodédd [parents] understand

undersand a | ot [ParticipanttBV, @gnseeD)]. f 0

Preschool Environment and Environmental Change
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When asked to describe if they felt their current preschool environment was helpful in improving
chil drends PL, only one pysithithe eurrestemviroansest.eSthif t h at

from Centre C went on to elaborate:

il mean, we have got access to outdoor space.

think we've got everything we need, because the hall is so large, and bedhesaegef of the

c hi | KSENnMA, Centre C].

Conversely, the remaining focus groups felt that their current preschool environment was not helpful

t

h

in improving childrenbés PL. A | ack of both indoo

prohibitveto@m hanci ng chil drenés PL in three of the

er

il'd |Ii ke a bigger space, so t [phydcalactvitysessiond maybe

for children aged 18 months to four years] out here, instead of having to...Or maybe run some of the

sessions outside. There just[GGMHCeritreA. space t hat

iWe' ve onl y gotrspaceinehe ghildemsaéntre. Itslike d ppostage stamp. So
there's not much you can do, and part of it's got a climbing frame in it, which is good, for children to
learn to climb and jump and stuff like that, but for a large, like | had about twhihtyen in my

group, so | couldn't fit twenty c¢hiBY CengeD].her e

ifiAnd there's nowhere to sort of bring it out

haven't got enough spacetoputalloue qui pment and do [BW&eéntreeDft i vi ty

Alongside the issue of physical space to carry out activities, participants from three centres discussed
how they also struggled with a lack of storage space for equipment. In one insihowad

funding cuts, Centre B had to get rid of a large portion of their mobile play equipment due to no
longer having the storage space for it. Similarly, another focus group participant (BV, Centre D),
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menti oned how al t hou gtk theyihadihe budgethoeuyradditiomal | dr en é s c
equipment, they were concerned that if they did so that they would have nowhere to store it. As well
as wanting to use an applicable space, the availability of storage facilities had also influenced one

chil dreemmndeds decision to use external facilitie:

ifiThey do offer storage there [external facility]

things back and forward, b u [GCMH) @entreA}.f f er st or age

All four focus groups reported how they used external facilities such as church halls (Centre B) or a
local park (KSTN, Centre C) for what they considered to be physical activity primarily due to the lack

of space in their centre.

Whilst participan s f rom Centre B agreed about having had
were not always available to them, due to béing i r e tb otbeudrganisations for activities such

ash summer camp o r meaningthefacilitissavbre avalilé duringit er m t i me onl
Despite the use of external facilities being an aid to centres, during two of the focus groups staff were

keen to note that the use of external facilities added a financial burden to the centre and were unsure

whether this wold be able to continue. For example:

AnAnd we have to pay for that [l arge external hal

budgets get sl ashed agai fBY,CentreD]. maybe that wil/

In addition to greater spadg,mo r e g ewas suggested by participants from two separate centres

(BV, Centre D; YTKA, Centre B), whilst another s
B) . Foll owing on from this, centre staff, as wit
the more theoretical questionfofwh at pol i ci es coul d be introduced

p r e s ¢ hTavo of he?facus groups raised the issue that there would need to be a specific target set
for PL before it could become a priority within ¢ess, and more importantly in turn allow funding

121



for PL. The issue of money was raised by three of the focus groups, with one participant answering

simplyi mo r e ri¥IKAe Qeatre B) when asked which changes in policy could aid PL, with

another participat discussinghoi é f undi ng i s so tight, webve got t
(GCMH, Centre A). One centre discussed in detail about how recent cuts in funding had affected

them:

iwhen the ring fencing got t askéebne cfaruosne tthhee nc ot uhnecyi
reduce our budget, whereas previously they couldn't. And all of that impacts, because in the past, if
we had money that we needed to spenYdkKA Qestrecoul d t

BJ.

With the same participaiits f el | ow st aff member going on to sa
was required simply to keep centres open and offering services (YTKA, Centre B). Although these
same participants were able to point out one positive effect that had resultealifscimtheir

funding, allowing them to support younger children in their centre:

AA positive is that we nadwehildrenvButrealtyrloagermmuweei ng f or
hoping that's going to be for all two yealds, the same way three yaads all get those

opport (YIKAt Gemtrs B).

Following on from Phase One of the study, wherein the academic/practitioners were asked what
changes could be made to the preschool environment in order to help bring about improvements in
PL, four keysuggestions arose: greater learning through play, mandatory outdoor play, an increase in
mobile play equipment and limited sitting time (see Figi4¢. Each of these suggestions were put in
turn to the four focus groups in order to gauge their own thtsuand opinions on these suggestions.
Firstly, participants were presented with the idea of increased learning through play, which was met
with positive responses from all of the focus groups when asked if they felt this was appropriate,

iabs ol(KSTN Canttee C)fi d e f i (KISTNeMAy @entre C), with one participant adding
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ithat's their way of | earni fKeTNaQeptnw 8)yTwoadthep eci al | vy

focus groups discussed how they were already aware of the importance of thig.demcexample:

i Mo st of Uus are nursery nurse trained, Sso we've
it as you just go and play and there's no learning opportunities from that. No, even our outside play

outing is usually, large [grosshot or s ki | | s JYBKAELkenwaBl.s pl annedo

With a participant from a separate focus group pointing out the importance of setting staff

understanding the importance of play as a learning opportunity for children:

alt all c o me s education, besaude if you've gohsgaff \aho don't realise, if they've
never had the early education, the s@hool learning, then they'll go, "Oh yes, just give them a ball",

and t h[BW Cestre,iD}. 0

Three of the focus groups also raised the iflsaiit is important to get the concept of play as a
learning opportunity for children across to parents, as well as increasing the opportunities to do so

within centres. For example:

AfSee, | think we've got it [iltteadmuiummed hirmtug hu pé Iz
it's passing it on to the parents now, because as you said before, when they go outside to play, they
just stand and watch them, instead of getting involved. So it's about teaching them now, "Look, this is

the type of thinghiat you need to ddBV, Centre, D].

The idea of mandatory outdoor play for children was met with a positive response from all focus
groups, with staff saying that they wouida g r (KSTR_MA, Centre C) with this idea, believing
thatfy ou s houlddat[ohrayv eoumadm or pl ay](BV,Gentre B)ahdlthat t hi nk

tAiwoul d make (GBMH, dentfe A)e ®ne paciapant also felt that outdoor play
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iCan i mpact on behaviour as well . Somteirchil dren

behavi our(YTKAn@entee B 0

However, one participant was quick to note, as with the idea of learning through play, that the value

of mandatory outdoor play would have to be demonstrated to parents:

il do think t hat atrdsethamwdike tha dpiElremaes elang outdaor pipy, there

is actually something intellectual going on, because otherwise people won't buy it. Schools wouldn't

buy it, and parents wouldn't buy it. "Oh no, my child goes to school to learn. | don'theamt t

running up and down". But if they knew what effect that had, like the twaplgealimbing up and

jumping off, if they knew what effect that has o

[GCMH, Centre A].

Whilst all of the focus groupsupported the idea of mandatory outdoor play, participants were also
able to highlight the difficulties in trying to implement this idea, with the issue of physical space

recurring in this section:

i You k nastablisiesl hurseries now, some of thenehmat got continuous outdoor play,
because they might be in a house with thespeh 0 0 | upstairs...so they hav

[GCMH, Centre A].

Similarly, financial restrictions in regards to mandatory outdoor play were also a potential concern

among focus groups from centres B and C.

As a follow up question the focus group facilitator asked each of the focus groups whether they felt
there would be any challenges from parents/carers regarding mandatory outdoor play, specifically in
wet weather gnditions. All four focus groups were unanimous in saying that they felt there would be
resistance from parents in this regard. For example:
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AnThey [parents] don't take to it [bad weather] v
aFriday,ad we know i f the weather's bad,[GCGWe, | | har dl

Centre A].

An increase in mobile play equipment was also seen as a positive by the four focus groups, with a
number of focus groups giving examples of how much childrgoy using mobile equipment and the

increased levels of activity they see with this type of equipment. For example:

AnWe' ve always said children will | ike the boxes
able to move it about and make itimich at t hey want to make it intoésS
things around and make stuff out of it, the concentration and the confidence is there, isn't it, and

they'll stay for longer, and they'll work@p er at i v gGOMH,ZLentren’d. | | o

In one bcus group a participant discussed how children in their centre had even improvised their own

mobile play equipment:

iwWe have a wooden troll ey, if you I|ike, to stack
blocks off that, they'll take the bleckff that, and two of them'll sit in it while the other one pushes
them round in it. So they'll just use whatever's available as they see it, not necessarily for what it was

ma d ESE€MH, Centre A].

When the issue of fixed down equipment arose in foligvguestioning, as opposed to mobile

equipment, participants from one focus group talked about how they disliked fixed equipment
Afbecause | f eel as though that doesn't, chil dr en
i magi nat i o [BV,&entreiD}. Anbtleer potential issue regarding fixed equipment discussed

was that it may not be suitable for all age ranges. However, one of the focus groups were still

particularly keen on fixed equipment and looking to invest in more (Centre Clinghsuggestion
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for improving physical literacy taken form the academic/practitioner group was the concept of

limiting sitting time for children (see Figufi4). The response from all of the focus groups was

positive, with participants from one focus gpostatingiy es, def i ni tel y. Il think
t hat i N(YTKA, EentsedBpaand that childremneed |1 i ke | ittle breaks, (
mo v e me n t (YIKA,&€ankresB). Whilst one participant went so far as to say that limitinggitt
timeAishoul d b e (BW&antdedD). Ore pdvantage of limiting sitting time that was raised

by staff from three focus groups was that limiting seating time or movement breaks couidghelp

concentration to come (W&KA Kentre®88nd concentrate bett

Ailt's a bit |imited because of space in classrooc
class, where children are quite distracted. You do it on days when it has been raining, and they

haven't gone out. Kids ping in classhiey haven't run outside for twenty minutes. Or if it's very windy

outside, they come in pinging, which is quite weird, and quite often the teachers will get them up and

get them doing something physical, because if they haven't done that, then thesedomnd sit and

I i s {GCNH, €entre Al.

As with other suggestions, there were participants who raised some concerns about how limited sitting
time could be implemented, namely around the difficulties could face and how it would could affect

childrendifferently. For example:

AiBut those thirty children don't al/l l earn the s
children will sit and |l earn better [GCMH i ng down
Centre A].

Training for Ractitioners

As with the academic/practitioner interviews, the subject of the focus groups then moved to
discussing what training would be required for preschool setting staff in order for them to help aid in
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i mproving chil d65gThotegin Rith foCus groaip participants were asked what
skills or knowledge they felt were needed by staff in order to help promote PL. A range of responses
were forthcoming from participants, with no definitive consensus. One participant discussed the

importance of high quality training for staff prior to delivering a session(s):

fiéhow i mportant it is for the staff to be highly
out and deliver something to a group of parents and children. And alse édeaell, because

sometimes you can sit there, and you've got all this training, but you think, "What am | supposed to be
doing? I've got an hour here with ten two y@dds. | need some ideas", so sort of, you know when

y ou we[B\, Ceatre 8].

Another focus group looked at training for staff who may not understand the concept of PL.:

iwe understand, but perhaps some nursery staff n
gone over. So it's basically training which would encompass thatetiritem why they need, and...l
me an, it's difficult, you know, becaldSSTd MA, know h

Centre C].

Additionally, these same focus group participants believed that a broader training programme
includingbasip hysi cal activity and exer cijusithesbasiceai!l d be |
why it's important [ physi cKETNavA{Centre €y Whd. You know

similarly:

iMaybe educate them [ sett iactigtiesswhat it dogs toaxchildrem, about c

what it does to t hem, because ever(KSTMMA i vity' s d

Centre C)
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One participant also described how they felt that for any training or knowledge to be effective then
there hadd be the support for it from centre managérs: t hi nk t he managers nee
understanding the importance of it ,BWwG@enttehat it c

D).

Questions then explored the specific details of how training for caaffeesuld be implemented.

The first of these questions asked focus groups whether it would be more convenient for training for
stafftotake placeeai t e (wi t hi n t h e-site atah ektereahvénue). ©Orerotthee ) or
initial participantre ponses t o this question described how t
approacheso (KSTN_MA, Centre B). Whilst all of t
receiving training, there was not a clear consensus on whether on site @ wfiidid be best. One

focus group was particularly keen to stress thagittraining would be better forthgimb e c aus e we
can't always get out, and then if you did go out, would it be like one of us at a time, because you can't

let everyone go, becauseé cent r e' s [BY,&entra D). Canveisdly| a diffarimydocus

group gave several reasons as to why they fekitéftraining would suit them better:

fi Ofsife, because you tend to then get a mix of people coming from, say it was ialj ti@in
children's centres, but they were coming from all different centres, we've all got different spaces, and
you get to share ideas that way as well, whereas if it's just all the staff in this centre, you know, you've

got n e WGCMH,&ansedA).

Despite the benefits that participants associated withitgfttraining, when asked a follow up
guestion of whether there would be any difficulty in releasing staff to attersit@tiraining, again
there was again a lack of consensus between focusggnadplst a participant from one focus group
felt this would not be an issue (KSTN_MA, Centre C), other focus groups felt that this may be an

issue, for example:
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il f you're lucky, it

s two [ member éndaf fleedstoaf f ] , s
come back with a package, because whoever goes on the training is going to have to then, if you like,

share it w[GCMH,CenteeAlot her s o

Participants mentioned difficulties in allowing staff to attend off site training sessioagossible

solution when asked was a trdhlre-trainer approach. Here, a single member or small number of staff

from a centre could attend a training session and on their return to the centre would be responsible for
training up other members of stafftimeir centre. All of the focus groups were supportive, foreseeing

it would mean staff would be di s cso#skindogyourdne cont
constantly tal ki ngKSTM €antre C). Two pfshe fadudgratiplsa i ni ng] o
discussed how this was an approach to staff training that they had used previously or were currently

using. Possible limitations to the traime-trainer approach were also highlighted, with possible time
constraints an issue for centre staff anddat limitations:

AiBut then sometimes it's finding that, the train
find the time to train up all the other staff, isn't it, and having resources and materials to say, "Look at
this", because you conagvay thinking that was great, and then it starts to fade a little bit, doesn't

i t [56MH, Centre A].

Whilst participants from two focus groups mentioned that only having one member of staff trained

may lead to issues later on:

ABut what iofstaff loages? What ihthat member of staff sort of goes on to somewhere

el se? You're |l eft then BViGemreDlobody to train the

When participants were questioned further and asked what form training for staff should take, two
main aproaches were discussed. In two of the focus groups participants believed that there should be
a practical element to training, forexamfilée t shoul d be interactive, and
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doing some of t [GEMH, @enmtye AAfi lio adidion, ahcee of the facys @roups felt

that training should incorporate some kind of follow up for staff and not simply be a one off. For

example:
il think it's good to do that [ have a follow up]
wouldes ur e that maybe something came of itésometim

was really good. | want to do it". But sometimes you go back, and it's difficult, and it kind of goes to
the back of your mind, and to be realistic, a lot of it woe'trhplemented. So it's kind of having
support in place that it can be implemented, but not in a way forced, but because people want it to

happen, because t he i{KSINDMAWCentreCls f or t he benefito

Again, following on from Phase One of the studfereby academics/practitioners had been asked

the same questions relating to the knowledge/skills that preschool centre staff would require in order
to improve PL (see Figui&5), three suggestions were put to focus group participants, taken from the
consensus opinions of the academic/practitioners. These suggestions were put to each of the four
focus groups, with participants offering their views and opinions on the threecaieesvliedge
academics/practitioners had felt were most important, namely; child development and motor
competence, an understanding of PL and understanding the importance of PA. There was a positive
consensus from all four focus groups in regard to tbemnenendation that staff should have an
understanding of child development. Some participants felt that staff within their centre already had
this knowledge and understanding. One participant was keen to point out that with the mandatory
Early Years Foundain Stage (EYFS) GuidelingdDepartment for Education, 201#hat centres were

now more aware of child development due to these mandatory guidelines:

ABut | think with EYFS, which obviously the nurs

would be getting picked up, and obviously children have a twogldacheck as well, which is where

most of our delays are picked up [OTKA CdnttetB]l. i t ' s uUsS
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When thePhaseOne outcome that an understanding of physical literacy (see FEdreould be

required by centre staff, all of the focus groups responded that they agreed with this and were open to
the idea. These same issues were cited previously by the focus groepy tieati t he t er m i s
c o n f u(&CMHgQentre A). Participants again discussed how they felt that at present it would be
difficult to try and convey this concept to other members of staff:

Ail'"m going to be reali s tlkingstaffheretyouknok altoveg theyd o me st
see that [physical literacy definition] and go, "Oh what are they on about?" There is that, and they
instinctively kind of have a defensive, you know, and you have to be aware of that, because it exists,

you knowand if you want to make a change, you've want everyone on board, and if something like a
definition, you feel that might be a barrier to some people, you've got to deal with it, because it's no

good saying, "Well, they shouldn't be". If some peoplethey,are. So | think it could, maybe they

woul d have access to that definitiofKSTNOMA, it s hc

Centre C].

Two focus groups (Centres C and D) also reiterated that they would still struggle to get theafoncept
physical literacy across to parents. One participant felt the only way of getting the message across

would be ifthere was@ b i g gnuls/dical literacy, similar to previous hedtthsed initiatives, in

order to attract pebel Ebangeéteoti bnf esuich’ asso s
t o t(WWrKA, Gentre B).The final academic/practitioner suggestion that staff should have an
understanding of the importance of physical activity (see FigiB)evas again met with a positive

response by the focus groups. The predominant topic that arose was that of the importance in getting

parents to understand how important PA is:

[On asking parents if they are physically actiV@h, we don't go to the gym. We don't run”. "No, but
you'vevacuumed round the house, you've taken the kids to school, you've done a bit of shopping,
you've walked to the shops, went to the park, had a bit of a kick about in the park, and it all mounts
up" [YTKA, Centre B].
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Programme Design

The focus groups themifted to asking participants about the design and implementation of an

intervention aimed at improving PL amongst preschool children. Initially each of the focus groups

was asked who they felt was best placed to design a PL intervention for young chiitdren

consensus across the focus groups was that rather than being led by an academic(s) the programme
design should be a collaborative effort, for example:

Al mean, you couldn't just have academics who ha
mean, that just doesn't work, so you'd have to have people who were trying to design a programme

going and watching groups as well initially, and then discussing and talking, and discussing what

would work, saying what your aims and objectives are, andthow r e a ¢ h [KETNeM#A, y e s 0

Centre C].

Participants from two of the focus groups felt that pardBrdssh oul d be i BV,&énreed as wt

D) in the programme design for it to be successful, with one participant sfating,t hi nk you' v e

includepar ent s, becauseéyou redV¥TKAyCemtr@B)t it to start

Focus groups were then asked what they felt should be the goal(s) of an intervention aimed at

improving the PL of children within their centre. Responses varied across thedops gwith

suggestions ranging from wanting a programmgétoe |l p t he chi |l dready o be mo
(YTKA, Centre B), to wanting to see a programinemna ke a di fference to chil d
obesity i n gener(dlKA, Cantred), Wwhstranother foausbgeospi felt that they

would be looking to try and encompass all aspects of PL, as well as place an importance on emotional

wellbeing:
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il think you

ve got to be in a good place to be
so it's about, for me, because I'm coming from that part, it's about having good emotional wellbeing,

feeling good, and then yK 8TNrCentra®.l e t o do actuall

One area of consensus among the focus groups was that educating/ergagitsgshould be a
primary goal of any intervention, with two focus groups detailing how important a factor they felt this

was. For example:

Al think a primary goal would be as well, making
making parents #heducators. They're ultimately responsible for their children's physical

devel o[BWEaetred].

Focus groups were then asked to describe what activities or experiences they would like to see

included in an intervention. Whilst one participant dyrgskedfofiaccess t o equi pment
of what t o (GCMH,&entrehA), thieesofrtide focus groups touched on the idea of

wanting to have children do activities that were outdoors, or offered the opportunity to move in a

different environmenthrough access to swimming pools (YTKA, Centre B) or the park:

il think, |like when we go to the park, we're try
so | think that one would be good, if you could try and get something to go Wik énprogramme

that you d[®BV,CantretDhe par ko

Similarly, one focus group talked about being ab

through extamal practitioners i.e. dancin@éntre B, something they had done previously.
Participants in one of the focus groups suggested that they would like to see a broader range of

sessions that could be applied and specifically target children at different ages:
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ifAs [fellow staff member] sai diflebabg,dndgobnwdlks r i ght ,
into a Play and Stay that's got two and three yads tearing round everywhere, it's not appropriate,
and so they take the baby away, and then you don't see them again. So it needs to be specific, but

groups for different agessa w ¢BV,ICentre D].

Only one focus group (Centre B) felt that intervention delivery should be the responsibility of an

external practitioner:

il think someone external, Dbecause to give it th
we'vejust got so many hats on at the moment, and it could be that they could be very highly trained in

it, and go round the city, and then be able to tweak according to the needs in that area, so link with

the children's centr e[YSKACerfreBl.o understand their

Whilst one focus group dismissed the idea of using external practitioners due to cost (BV, Centre D),
The consensus among the remaining focus groups was that an intervention would be delivered most

effectively by setting staff:

fi B e ceyau'se got a constant then. Parents like to know who they're coming in to, so do children,
they like to see that familiar face all the time. We know ourselves, if one of us is off and someone else
has got to cover it [a session], children go, "Oh, rightecause they're at that age where they like
structure, and they like continual, all that sort of thing. It's got to be the same person delivering that

act i[BV, Cente D]

Although these focus groups were happy that staff could deliver an irtienyehey were clear to

point out that the appropriate training and additional support would still be rediikedise, one of

the focus groups (Centre A) felt that there should be some form of follow up for staff, allowing them

to monitor theirownp@r essi on and receive f usomdormco advi ce an
ordinating it [the intervention], that keeps you in touch with the people you did your training with,

134



doesn't it, and keeps you i n (GCHMH, Cantrety).iWwthdn whet her
asked how long they felt an intervention would have to run for before a positive difference in PL

could be observed, all of the focus groups felt that aterng approach would be required.

One of the final questions in this section asked focasps to describe the PL intervention they

would design if they were given an unlimited budget. Some of the ideas touched on themes or
suggestions for improvement from earlier on in the focus groups such asfsgacel ar ge i ndoor
[space] and a large outdoo [ s p(@G@Me]Centre A)ia bi g hal |l andBva big ou
Centre D), or being able to take children on activities outside of the centre such as a trip or going to a
park (YTKA, Centre B). Likewise, the idea of being able to deliver a ranggec&japropriate

sessions was mentioned again by one of the focus groups. With an unlimited budget one of the focus
groups discussed how they would like to see more resources available as part of an intervention with
additional session plans (BV, Centre Dhe same focus group also felt training for staff would still

be important as well as staff who are engaged and interested. The provision of resdufces ere bi e s 0
for families was also mentioned by two focus groups, believing this would help interest people in the

intervention, and in one instance it having been shown to work for a previous initiative (Centre C).

In summary, the results from Phase Two demonstrate:

1. None of the participants had heard the tphysical literacybefore agreeing to take part in
the study. As such, it is not surprising that participants were unable to give an accurate
definition of the term.

2. Having familiarised themselves with the tetimough the IPLA definition of PKWhitehead,
2016)and discussion with the focus group facilitator, all of the participants were in agreement
that the concept of PL was positive and one that they agreed with. However, participants were
still clear that ey felt it was a difficult term to understand and that it would be difficult to
translate to colleagues and parégasersn its current form.

3. Participants were in agreement with the recommendations that had been put forward by the
academic/practitionefsom Phase One. However, they were able to highlight potential issues
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that might arise in a CC setting when looking implement to some of these ideas e.g. some
parents may object to mandatory outdoor play if it means their child has to go out in the rain.
4. Participants were quick to point out how large a role palearerswould play in any
proposed interventio.hese includedetting parents to initially understand the concept of
PL and understanding the importance of it, to gaining their input in tteboadhtive process
of designing an intervention.
5. Only one of the focus groups felt that an intervention should be delivered by an external
practitioner, as opposed to CC staff. Whilst the majority felt that CC staff were the best
placed to deliver an inteention, this wasn the provisdhey receive adequate training and

follow up support.

6.5 Discussion

The aim of this study was to explore the perceptions and opinions of experts and practitioners to

inform the design of an appropriate intervention to enhance physical literacy of preschool children.

This original study has taken a novel approach, seekigpinions of CC staff following an

exploration of factors related to intervention design proposed by leading academics/practitioners
within the field of childrenbds physical activity
allowed the researeh to feedback expert opinions and recommendations to the CC staff who may be
expected to undertake and deliver a proposed intervention, and garner their views on the feasibility

and possible effectiveness of these recommendations.

Defining Physical Liteacy

A difference observed between the academic/practitioner group in Phase One and the CC staff in
Phase Two was their respective understanding of thefteggnin y s i ¢ a.lAmédngtheer acy 0O
academiaxpertpractitioners there was a consensus of what it intedre physical literate, in line

with the definition put forward by the IPLANVhitehead, 2016)This may not be that surprising

136



though, as ifcdwards et al. (2016gcent review of definitions, foundations and associations of PL,

the authors describe hovO % of t he i ncluded studies referring
perspective. However, whilst there may be some form of a consensus among the scientific literature,

the term was unknown to all of the focus groups participants, with participantsqpickt out that

they had not seen or heard of the term prior to taking in this study. However, this perceived gap in
understanding between the two groups had been identified by the academic/practitioner group during
interviews. The majority of Phase Oparticipants it =5) notedhow they felt there was still a great

deal of confusion and that the termvias o mmo n | y mi (§R_00d4)ewitts aneoparticippant

identifying this issue among practitioners:

Aiwhen | started talking about it [physical l'iter

but they could not quite comprehend [RBhAO]. it mean

One possible solution to address this lack of ustdading among CC staff would be for researchers

to provide CC with a simplified definition of what PL is. Accordindg-tmgmuir and Tremblay

(2016) the work of Margaret Whitehead is most commonly cited in relation to the concept of PL and

in turn the IRA definition. However, when the IPLA definition was shown to focus groups,

participants were quick to pointoutthatitwas e al | y ¢ o n fYUKA|jCergre B) and that a d 0
Afwebdbre professional , (KA Cente B)dloorderdr the terdndPctet and it .
transl ate and be applicable to staff 6in real wc
have to be shortened to that of a memorable phrase, perhaps comparable to previous campaigns aimed

at children. An example given bye participantwa8 St op, | ook, | isten when vy
r o a(@asticipant BV, Centre D). This idea walsocited by a different focus group participant, who

felt that advertising PL in terms of specified guidelines might help to get the messagg a

particularly in regards to parents, using PA as an example of how this could be employed:

il f you put up outside [childrends centre] |ike
your child should have thirty minutes' activity a day. Camigere, and get your child's thirty
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mi nhutesodoé parents might go, "Oh God, yes, the go

know | can go and get there for fre¢BV, Centre D]

An example of this simplified approach to defining physicalditgrcan be seen in the work
undertaken by Sports Wales (SW). SW have produced their own simplified definition of physical
literacy and provide a range of resources utilising this definition for families and professionals

working with children from @L6 yrs of age(http://physicalliteracy.sportwales.org.uk/en/resouces/

as can be seen in Figus®.

What is

Physical Literacy?

CONFIDENCE &
MOTIVATION

)i

n’.

physical skill + Confidence + Motivation + Lofs of Opporiunities = Physical Literacy

Figure69Sport Wal esd6 physical I|iteracy definition i

However, whilst the SW definition and support materials may, in theory, beappealing and

easier to convey to CC staff, again there remains the issue that among the CC staff as participants in

this study, none had seen or heard of the term PL before. Resources such as those produced by SW
would seem to be helpful in raising awages of the concept of PL to CCs, howeverth hasnét bee
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implementecdhationwide. All four focus groups were aware of and in agreement with the current
EYFS guidelinegDepartment for Education, 2014yhich contain a number of aspects of physical
literacy. One possible solution for increasing awareness of PL among CC staff could be to provide PL
resources such as those provided by @Wigsidethe EYFS guideline@Department for Education,
2014) making them easily availabend translatabléor CC staff Nationwide.

A further inductive theme amongst focus groups was the importance of being able to
effectively convey the concept of PLparentsas well as staff. With one focus group participant
noting how the current IPLA definition would not be suitatloléry and present to parents, as in its
currentformitwouldi ad d t o @A NCenirs @).cCanversely, during Phase One discussions
with academics/practitioners there was no mention of parental understanding of the term PL.
Whitehead (20103tateshat during the early years parents or principal carers are the most significant
individuals in the development of PL and should be supportive and enthusiastic at all times in relation
to PL. The finding that parents are important agents in enhancingcBhsistent with previous
studies reporting that positive paren(Cadsetbehavi c
al., 2011)and PA levelgYao & Rhodes, 2015As such vith parentseportedlyplaying such an
i mportant r ol ecallitanacyadéveldpmienteitnisinsporiart theg parents have an
understanding of this concept in order to help further support the provision of any prospective

physical literacy intervention their children would participate in.

Barriers to Physical Literay

The space available within childrenésd centres v
Phase Two, with a lack of suitable indoor and/or outdoor space an issue for a number of CC. The

differing physical space and facilities between CQlmeed to be considered for intervention

design, with the data suggesting that -sizee to t he
fitssal | 06 approach to intervention delivery would n
guidelines that CC staff can adapt to their current setting, making use of the facilities they have

available to them. A practitioner noted thattiieg oul d do a | ot i n andconfi ne
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had seen prechools and educators where such practice hadredcirurther, it was maybe in fact
mortehdé behaviours of t he PBLa0OE. Thasrbelief thasedtingg e a ms wi t
appropriateplanning and preparation could compensate for a lack of facilities was also put forward by
participants inTsangaridou (201&tudy among early childhood teachers. Likewise, it has been noted
that a physically literate individual would have the ability to be physically active in a range of
environmentgPhysical & Health Education Canada, 2QXdjther suggestg that the physical
environment is a barrier that could be overcome. Whilst the consensus among focus gfbaps in
Two was the need for more physical space in thei
would not be feasible for theajority of centresTherefore, providing staff with activities/experiences
within an intervention that could be implemented indoors or outdoors and adaptable to fit a variety of
spaces may help to provide a solution to physical space being a barrieraeachpL.

Funding was also discussed as a barrier to PL during both Phase One and Phase Two. Whilst
Phase One discussion of finance revolved around funding for ideas such as the promotion of PL,
Phase Two participants were more concerned with finances not beitapb/t supporhew
schemes or courses, with CC nationwide having been affected by a reduction in dQidhihdyen,
2012) Focus group participants discussed how in the present climate that without a designated target
for PL, or a policy supporting ifgromotion, then it would be difficult to either prioritise PL within
their centres or gainecessarfunding. Whilst Phase One participants had discussed the issue of
making PL mandatory within preschools through changes to national policy (see Figime8),
only focus group participants who explicitly stated a change in policy would be required in order to
find the time/funding to stimulate change. This highlights a further difficulty in trying to implement a
PL intervention in preschools, in that iagnbe difficult for preschools to allocate time towards a
programme that isot set as aequired targets. One solution to this problem may be to implement a
PL intervention that would aid centres in meeting other mandatory guidelines, such as the EYFS
(Department for Education, 2014). Namely the EYFS (Department for Education, 2014) includes
physical development and personal, social and emotional development as prime areas for
development during the early years, falling in line with the concepts outtirteeé IPLA definition of
PL (Whitehead, 2016)Furthermore, whilst current PA guidelingepartment of Health, 2014&ye
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not a target for preschools, increasing children

be more physically active whehey reach reception age and begin schbolwda et al. (2009 oted

that it was possible for preschools with differing levels of financial resources to promote PA,
suggesting costffective ideas for preschools suchpagviding inexpensive portable pigipund
equipment, limiting the number of children on the playground at one time, and limiting the number of
children using fixed equipment. As such, one initiative may be to provide CC with a similar number

of costeffective suggestions that could aid momoting PL.

Strategies to Increase Physical Literacy

Following Phase One of the study, four suggestions for how to help increase PL among children were
compiled from the ideas put forward by academics/practitioners (use of mobile play equipment,
learning through play, mandatory outdoor play and limitechgitime). These suggestions were met
with positive responses from the four focus groups, who agreed that these were strategies they would
support and felt could contribute to increasing PL. However, whilst focus groups participants were
supportive, they liaed a number of issues potential issues regarding these suggestions that would
need to be considered in the design of an intervention hoping to incorporate them successfully.
Whilst all focus groups were in agreement with the academic/practitioneraahdatory
outdoor play would aid in improving PL, the issue of physical space was again discussed in this
context. Furthermore, as with the issue of defining PL, parents were again seen as a potential barrier
in regards to implementing mandatory outdo@yplwith all four focus groups discussing how they
had faced objections from parents when wanting to take children outside in wet conditions. This is in
line with previous research reporting restrictive behaviour from parents resulted in reduced child PA
(Carver, Timperio, Hesketh, & Crawford, 2010; Schoeppe, Duncan, Badland, Oliver, & Curtis, 2013)
With evidence showing that outdoor play is positively associated with PA and that children are more
likely to move more outside compared to when they areer{Bicbwn et al., 2009)mandatory
outdoor play could provide the opportunity for children to increase their PA levels and in turn
enhance their PL. This could be especially important for children from areas of high deprivation, who
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are more likely to be gosed to neighbourhood and home environments that are limiting to PA due to
increased neighbourhood safety concéimishal & Rhodes, 2014; Tandon et al., 20R)wever, a
proposed intervention would need to incorporate activities that could take mdaced as well as
outdoors, accounting for centres who may be restricted in terms of the physical space available but
also in the event of adverse weather conditions which may prevent CC staff from taking children
outside. With evidence showing that theyision of school physical education can result in increased
engagement in and sustainability of FRoss, 2013)it would appear that increasing the amount of

time preschool children get to spend in outdoor play would be beneficial.

Focus group participds felt the suggestions of increased learning through play and limited
sitting time could be effectively implemented within a preschool setting and agreed that these were
suggestions they supported and felt were achievahkearly childhood curriculunis deemed to be
significant in the development of physical competdgigainwright, Goodway, Whitehed, Williams,

& Kirk, 2016), identified in the IPLA definition of physical literag¢yWhitehead, 2016Whilst more
didactic, academic, and contérdsed appraches to preschool education may come at the expense of
more childcentred, playoriented and constructivist approaches to lear(iWigolopoulou, 201Q)
changes to the curriculum could provide children with further opportunities to progress on their PL
journey. Whilstfree play generally refers to setfirected activities that are fun, engaging, voluntary
and flexible, with no extrinsic goals and often containing an element of-bediexe(SuttorSmith,

2001) guided playis a discoverylearning approach intermediate between didactic instruction and
free play(Golbeck, 2001)Although changes to the curriculumould require time in order to design
appropriate lesson plans or provide alternate teaching/learning tasksuldaincorporate these
approaches, there would be no additional financial costs for CC. This approach has been trialled in
Wales, with the implementation of a holistic plagsed learning continuum for childres¥ 3r. with
specific subjects replaced hyeas of learningresulting in children who were independent, motivated
active learners making good progress in the development @iVBInwright et al., 2016)ncreased
learning through play may also offer further opportunities for children to be activeydhe day,
reducing the amount of time children spend in sedentary time and aiding in improving PA and FMS
competencylLopes, Santos, Pereira, & Lopes, 2012)
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Training for Staff

Whilst the majority of academic/practitiondrslieved that CC staff qaiire knowledge of child
development and motor skills in order to help improve PL, some focus group participants felt that
staff within their centres already had this knowledge and understanding. Similarly, focus group
participants gave positivesponses as tow the EYFS guideling®epartment for Education, 2014)
have helped to further CC staff knowledge of child development and the developmental milestones
that children are expected to meet. If the majority of CC staff already have a lsistanding of
child development then it may be that training for staff included as part of a PL intervention can focus
on wider aspects of the concept; physical competence, motivation and confidence and knowledge
(Whitehead, 2016Whilst these aspects veetouched on in discussions during Phase One of the
study, no specific recommendations relating to these aspects of PL were forthcoming. Combined with
the CC staff lack of understanding of the term PL, it may be that these domainsuromaisidered
andbr underdeveloped, especially in comparison to movement competency and PA. With evidence
that chil drends motivation t owar dgChash, pd]itsa | educ
indicates that may CC staff need to ensure that children mamfasitive attitude toward PA during
this young age, in order to maintain this motivation as they progress on their PL journey. One way of
helping to achieve increased motivation among children could be to provide lessons or activities that
are tasloriented(Bryan & Solmon, 20129r use of thfARGET framework put forward bfmes
(1992) in order to create a mastayiented climate for children, or by engaging in child initiated
play, as detailed in the EYR®epartment for Education, 2014n intervenion could again assist
with this through the provision of resources for CC staff including suggestions for guided learning
plans and taskriented activities.

Similarly, staff engagement and confidence was discussed as being an important factor within
training delivery by the majority of the academic/practitioners in PhaserGs&),(and being vital for
staff to engage and believe in what they are being taught. Among the literature evidersthahiow
early childhood education there is a need to pl@teachers with professional development
opportunitiegCasbergue, Bedford, & Burstein, 2014; Han, 20P2¢vious studies have reported that

143



professional development for preschool staff had a positive effect on curriculum and instruction
(Casbergue et al2014; Han, 2012; Lonigan, Farver, Phillips, & Cladgnchetti, 2011; Yamauchi,
Im, & Mark, 2013) In order to gain engagement from staff, training could seek to incorporate
experiential learning in order for CC staff to gain practical experience. iErpial learning
approaches are unique in that they allow trainees an immediate opportunity to practice newly
introduced or developed skills as well as providing them with immediate feedback about their
performancdFabiano et al., 2013Among the physidaeducation literature there are a number of
examples of training that have utilised experiential learning as well as interactive sessgitgs, on
coaching and group reflection in staff trainif@pulter & Woods, 2012; Murphy & O'Leary, 2012;
Petrie, 201D As such, utilising these approaches in the staff training component of a proposed
intervention may be an effective and efficient way to upskill staff and in turn facilitate greater

increases in PL among preschool children.

Programme Design

The result®of both Phase One and Phase Two of the study found a consensus among participants that
the design of a PL intervention should be undertakercallaborativeprocess and not simply

informed by academics, as one focus group participant stated:

fi | ttshouldkbe & mixture of people, people who know all about physical activity, as well as

people who know what type of thiBvgCentrewD.ul d wor k

Such sentiments hawaplications for the design process of an intervemtiodicating that

researchers may netmladopta participatory research approach. Participatory research is-the co
construction of research between researchers and the population affected by the issue(s) being
researched and/or the decision makers wiplyapsearch finding&lagosh et al., 2012} his design

approach wouléppropriatavith a consensusoweveramong both Phase One and Phase Two

participants that in order to have the best chance of success an intervention would have to be delivered
by CC gaff. By incorporating the views and opinions of CC staff during the design phase would allow
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elements of flexibility to be incorporated into the intervention, as discussed by the

academic/practitioner group (see Fig6@), allowing an interventiontowkonafit eacher 6s t er
(ML_001). Of note, is previous research that has used this design approach in order to develop

successful interventions aimed at increasing prescho¢DeMock, Genser, Raat, Fischer, & Renz

Polster, 2013; Roth et al., 2015%Y¥ith focus group participants discussing their belief that parents

should be involved in the design of an intervention, including parents in the intervention design may
provide an additional opportunity to educate parents on the concept of PL, an issiyeabkemusly

raised by focus group participants. This is especially important given the role parents have in shaping
their chil dd{@BeetsPGardibad & Aldeimany208); Mitchell et al., 2012)

With regards to the duration and dosage of a proposed intervention, a number of
academic/practitioners (n = 6) suggested minimum durations ranging from to six weeks to a year.
Likewise, six participants within the academic/practitioner group discussethkgvelt that an
intervention should be embedded into tHeaaocudrrent
of the r egul(LMrool. mhisdongeermragpach was also favoured by focus group
participants, with suggestions that oncergerivention was putin plaget hat [ i t] woul d | u
ma y b(leSIN_MA, Centre C) or that it should just Beo n g o(B\W @Geditre D). Looking at
components of PL, the literature reports a number of different findings in relasachimtervention
duration. InGordon, Tucker, Burke, and Carron (20b®taanalysis of the effectiveness of PA
interventions among prechoolers it was reported that interventions less than four weeks in duration
had the largest effect on moder&erigorous PA. Howevethe authors noted that the shorter
duration resulting in the most effect may have been as a consequence of the intervention type i.e.
environmental changes, and not as a result of the duration of the intervention. Likéovige et al.
(2013)systematiceview and metanalysis of FMS interventions in youth that interventions ranged
in duration from four weeks up to three years, with considerable variation in design as well as
duration. These findings would seem to suggest that a preschool interveptith s designed with
a longterm approach in mind, either through an initial programme of several weeks/months that could
include elements that could gradually be embedded into a centres curriculum, or designed to fit in
with the current curriculum fronhe outset. As mentioned previously, a collaboration intervention
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design between researchers and CC staff (alongside other parties) could help to address this and
identify the best approach, ensuring the longevity of the programme and its continued dentlopm

within a centre.

Methodological considerations

The strength of the present study is that it has actively sought to gain the views and opinions of CC
staff chronologically following those of academics and practitioners, allowing areas of dissorthnce an
resonance between these two groups to be identified. Furthermore, theheseaifc analysis and

allowed for the portrayal of the consistent themes in the academic/practitioner group, avoiding

minority views expressed to be overstated. With regartisitiations, there was a relatively low
number of childrenbés centres who agreed to take
such, it is possible that the views expressed in these focus groups do not represent the opinions of CC
staff acrosd.iverpool. Likewise, in Phase One there was a greater number of academigsthan
practitionersif = 2), as such the views of practitioners within this field may have been
underrepresented. It is also possible that there may have been bias anamagl¢ingics/practitioners

in Phase One, as the majority seemed to perceive FMS as a primary focus of PL ahead of the other
domains identified in the IPLA definition (Whitehead, 2016), namely; motivation, confidence,
knowledge and understanding. Unfortunatabyobjective data was gathered in relation to the space
available to each of the CC. With the issue of physical space a constant issue this data could have
added to the study as it would have been possible to examine whether focus groups who stated that
gpace was an issue in their centre actually had more or less physical space in comparison to other

centres.
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Conclusions

Following the Phase One interviews and Phase Two focus groups a series of recommendations are

presented to inform the design dfudure intervention(s) aimed at improving PL among children:

1. The initial goal of a PL intervention should be to educate CC staff about the concept of PL
and to ensure that they understand this concept fully. In@@rstaff will be able to cascade
this concept to CC staff and parents.

2. An intervention should be designed in its entirety as a collaboration with CC staff and other
stakeholders who have the skills/lknowledge to aid iretfectivedesign and delivery of the
programme

3. There should be flexibtly in the intervention design to allow for variation between settings
e.g. the physical space available or differing targets/priorities between centres.

4. Physical resources should be made available for CC staff, providing them with reference
materials anddeas for activities that they can implement within their centre e.g. session plans
and activity cards.

5. The intervention should be designed to fit within a centres current EHY&®artment for
Education, 2014inapped curriculum, in order to ensure thatiit e feasible for it to

continue in the longerm and can eventually be integrated into the curriculum itself.
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Chapter Seven

Synthesis
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7.1 Thesis Study Map

Study

Objectives

Study One: Examining the
fundamental movement skill
competencyevels of preschool

children form Northwest England

Objectives:
1 Report detailed FMS competence data among a sample

preschool children from a deprived area of Northwest

England
1 Toinvestigate sex differences in FMS and their respectiv
components
Key Findings:

1 Overall competence found to be low among both sexes

1 Competency higher for locomotor skills than for object
control skills

1 Boys significantly more competent at objecintrol skills in
comparison to girls

1 Boys were significantly more competent tharisgat the kick
and overarm throw, while girls were significantly more

competent at the run, hop, and gallop

Study Two: Effect a schoddased
Active Play intervention on
fundamental movement skill
competency among preschool

children

Objectives:

1 Toexamine the effectiveness of a-sieek Active Play
intervention on FMS competency irS3yr. old children from
a deprived area of Northwest England

Key Findings:

1 There were no significant differences betweggoups for
total FMS, objectontrol or locomatr scores at pogest or
6-month follow up

1 Intervention may have needed to run for longer and/or wi

greater frequency of session delivery in order to be effect

Study Threels Fundamental
Movement Skill Competency
Important for Keeping Children
Physically Active and Healthy

Objectives:

1 To determine the role of fundamental movement skills in
promoting physical activity and healthy weight status as
children progress from early to late childhood.

Key Findings:

1 FMS competency scores increased betwsseseline and

follow up, although competency remained low.

1 Time spent in MVPA reduced between baseline and follo

up
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1 Significant but weak associations between FMS compete
and MVPA at baseline had dissipated at follow up

1 Baseline FMS competency failedpeedict follow up MVPA
or weight status

Study Four: Towards the Objectives:
Development of a Physical Literac] 1 To explore perceptions and opinions of experts and
Intervention for Preschool Childrer practitiorers to inform the development of an appropriate
The Perspectives of Experts and intervention to enhance physical literacy of preschool
Practitioners children.

Key Findings:

1 The initial goal of a PL interventiowould be to educate CC
staff about the concept of PL.

1 Any intervention should be designed in collaboration
between CC staff and stakeholders withgkils/knowledge
to aid in the effective design and delivery of the programr

1 There should be flexibility in the intervention design
allowing for the differingfacilities available to centres

1 Physical resources should be made availa&C staffe.g.
session pans and activity cargsoviding ideas for activities
they carcarry outwithin their centre

1 The intervention should be designed to fit within a astr
currentcurriculum, helping t@nsurets longterm feasibility
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7.2 Introduction

The aim of this thesis was to examine FMS competency, physical activity and obesity from early to
late childhood. The objectives of the thesis were to a) document the level of FMS competency of
preschool children from a highly deprived area of Northwesgtdtrl; b) determine the effectiveness

of a sixweek Active Play intervention on FMS competency among preschool children from a highly
deprived area of Northwest England; c) examine the relationship between FMS competency, PA and
weight status over a fiveepr period between preschool and late primary among children from a
highly deprived area of Northwest England; and d) gain the thoughts and opinions of experts and
practitioners in order to help inform the development of an appropriate interventionetasim¢tne PL

of preschool children.

7.3 Main Themes

FMS Competency in Preschool and Primary School Children

Overall, FMS competency was found to be low among participants at preschool (Studies One
and Two), with participants on average scoring below half the attainable score for total, locomotor
and objecttontrol scores. Likewise, despite significant increas€3dvViS competency scores at late
primary (Study Three), mean scores for total and locomotor scores were only just above half of that
attainable, whilst for objeatontrol competency less than half of the attainable score was achieved.
Looking at competencgver time there was an increasing difference between sexes; in comparison to
girls boys were significantly more competent at obgEmttrol skills at preschool and by late primary
boys had significantly higher competency scores for both total and-@bjeicol. Additionally,
OWY/OB children were found to have lower competency levels than their NW peers for all
competency scores at both preschool and late primary. These findings of low competency are
concerning when increased competency has been foundaissteated with a number of health
benefits(Lubans, Morgan, Cliff, Barnett, & Okely, 2010; Robinson et al., 2015; Vlahov et al.,.2014)
As such, the findings of low competency in this thesis highlight the clear need for effective
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interventions to help orease FMS competency among preschool and primary children. In particular,
interventions during preschool could help to provide children with increased FMS competency that
could then be carried forward and hopefully maintained and improved upon durirgypsichool

and beyond. Such interventions would also be beneficial in helping to reduce the gap in competency

seen between the sexes and between OW/OB children and their NW peers.

Factors Influencing FMS Competency

Looking at other external factors oigs of those included in the Stodden et al. (2008) model,

a potential factor that may have influenced FMS competency among children during preschool (Study
One) and primary (Study Three) may be that children were, at the time of data collection, residing i
highly deprived areas. Previous studies among children from such deprived areas have reported low
levels of FMS competendysoodway et al., 2010; Morley et al., 201®yithin the literature a number

of explanations have been offered as to why childem fleprived areas have lower competency

levels, including having a lack of access to safe outdoor play environments, equipment and/or youth
sports as well as limited PA role mod@&agazoglou, 2013; Goodway & Smith, 2005his was
echoed by entréstaff id StienFow, with three of the four focus groups discussing how
they felt their centre did not have enough space, as well as repeated mentions of how important
parents are in influencing chil dchiddne6fsombehavi our .
deprived areas having fewer opportunities to engage in PA, in turn having fewer opportunities to
practice FMS, resulting in decreased competency. It is therefore of note that Study Three found there
was a significant decrease in MVPA amonghdooys and girls between preschool and primary, with

a significantly greater change observed over this period among OW/OB children.

The family and home environment may also prove important in developing FMS competency,
with parents/carers having beeprer t ed as i nfluencing their childr
direct (e.g. provision of equipment, outdoor access and independent mobility) and indirect (modelling
behaviour, positive encouragement) acti(Barnett et al., 2013; Cools et al., 201llikewise, the
facilities and equipment available in preschool settings may also affect FMS competency levels.
Preschools or childcare settings with larger playgrounds and greater provisionfixedosguipment
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e.g. balls, hoops, ropes etc. are known t@hasulted in preschool children engaging in greater
MVPA (Brown et al., 2009)Therefore it would appear that environmental factors, be it at home or
within a preschool/school setting, alongside parental behaviours, may be additional factors that could

be included in an updated version of the Stodden et al. (2008) model.

The Stodden Model

According to Stoddeast al. (2008) developmental trajectories model hypothesises there is a
dynamic relationship between FMS competency and PA, with lower competency resulting in a
negative spiral of disengagement in PA, thus impairing FMS competency and resulting in an
increased risk of unhealthy weight status. Findings in the present thesis showed that participants had
low FMS competency during preschool (Study One) and although significantly increased, relatively
low competency at primary (Study Three). With previous stud@ing that low FMS competency
tracks over timéHardy, King, Espinel, et al., 2010; O'Brien et al., 20B)h results are perhaps
unsurprising. Stodden et al. (2008) model hypothesises that the reciprocal and developmentally
dynamic relationship betwad-MS competency and PA strengthens over time across childhood,
however, the findings from this thesis (Study Three) showed that this relationship actually diminished
over time. Whilst significant, albeit weak, associations between FMS competency and PA,
specifically between total and locomotor scores and MVPA, were found at preschool, these
associations had weakened by primary and there were no longer any significant associations.
Similarly, the results from Study Three failed to find any associationeketpreschool FMS
competency as a predictor of primary MVPA, nor baseline MVPA as a predictor of primary FMS
competency. Likewise, no association was found between preschool FMS competency and primary
weight classification. Consequently, such findings adail to support the Stodden et al. (2008)
model, whereby increased FMS competency increases the likelihood of achieving a healthy weight
status.

Whilst the findings from this thesis do not support the Stodden et al. (2008) model, they may
be able to h@ inform the development of future versions of the model. Stodden et al. (2008) noted
that further longitudinal research would be required in order to examine the relationship over time,
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taking into account mediating variables that may interact with asrdqie/demote the dynamic

relationship between FMS competency and PA within their model. As such, the longitudinal work
conducted in this thesis examining the Stodden et al. (2008) model is valuable in highlighting the need

to include additional factors aitle of those featured in the current mo@sterdt et al., 2013)

systematic review of 16 correlates that were consistently associated with PA among children and
adolescents, including; SES, perceived barriers, parental support, support from sigritiieenaiod

time spent outdoors, topics which were discussed in Study Four. The findings fr(Btettoi et al.,

2013)review further highlight how complex and mudtimensional PA behaviour can be, giving

further support to the idea that the Stodden €2808) model should be expanded to include

additional factors. In line with the conceptual model put forwartdprinzi and Trost (2010future

iterations of theStodden et al. (2008hodel could look to include measures relating to parental PA

levels, @mrents perceived importance of PA and parental support for PA. Whilst future interventions

within preschools/schools could help to influence the factors currently featuredStottden et al.

(2008)model e.g. FMS competency, PA, when children are autdidhis environment i.e. at home,
factors such as parental influence wil/ pl ay a d
turn their FMS development. As such, including measures relating to parental influence would be able
tocreateacleaer pi cture of the factors affecting a chi
strengthen the model by introducing these important, and presently overlooked, correlates of physical

activity.

Effective Interventions to Increase FMS Competency

Study Twofound that the Active Play intervention had no significant effects on FMS
competency of preschool children. This may have been due to the length of the intervention, six
weeks, with two separate systematic reviews having identified that the majoritgaifveffF-MS
interventions ran for a period of two months or lon@g&ethmuller et al., 2009; Veldman et al.,
2016) Likewise, the intervention may have also benefitted from an increased dosage as well as
overall duration, alongside a different approacht#df training components, namely including
training prior to the start of the intervention. Previous successful interventions have included either
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oneday or a series of workshops as development activities for preschool staff prior to the
implementationnterventiongHardy, King, Kelly, Farrell, & Howlett, 2010b; Jones et al., 2011; Piek

et al., 2013)Looking towards future interventions it may be that a more holistic approach towards
increasing PA and FMS competency is required, taking into accouvdtiioels external factors that

can affect these outcomes. With FMS an important aspect of the physical competence domain of PL,
adapting a PL approach as a means of increasing FMS competency could be effective. However, the
findings from Study Four makedtear that in order for any PL based intervention to be successful its
initial goal would have to be to educate preschool staff around the concept and importance of PL and
how improvements in PL can result in improved FMS competency and increased Pidfencin

order to further support setting staff, physical resources should be made available to them as part of
the intervention e.g. session plans and activity cards, such as those provided in the Active Play Project
(see Appendix One), providing thenitlwreference materials and ideas for activities that they can

i mpl ement within their school/childrenb6s centre.
collaboration between preschool staff and other stakeholders with the skills and knowletdgedo e
the effective design and delivery of an intervention. Furthermore, by including preschool staff in the
design element of the intervention it will allow for flexibility to be included within the intervention
design, making it adaptable for differing®ols/settings that may have a range of different

environments or priorities e.g. physical space and equipment available.

7.4 Implications of Findings

The findings from this thesis indicate that with the low levels of FMS competency and sharp decline
in MVPA observed that there is a clear need for interventions among preschool age children.
However, the findings that the Active Play intervention was unsuccessful in bringing about significant
improvements in FMS competency highlight the need for furgsgarch investigating the most

effective forms of intervention design and delivery for increasing FMS competency, and in turn PA.
This research should also focus on effectively training setting staff as part of any proposed
intervention, as this was an ergent theme from Study Four, that if given the appropriate training

155



and opportunities, staff were willing to take on new concepts and ideas that could be implemented
within their centres. Furthermore, it was felt that setting staff delivering an intienvevauld help to

maintain the longevity and sustainability of any programme implemented.

7.5 Limitations

The greatest limitation of this thesis was the relatively small number of participants who were
recruited for each study. At baseline in Study One there was only a 25.0% participation rate from the
673 children initially invited to take part in the Actifdday Project. Participant numbers proceeded to
decrease in each subsequent study, with a number of potential participants further excluded in Studies
Two and Three due to missing/incomplete data. Whilst the number of participants in Study Three had
fallento 75 (31% of original participants) this highlights the difficulty of conducting longitudinal
research and trying to track children over a long period of time. This was especially the case in this
thesis as there was no agreement in place at baseliaetiouz to monitor and track the children

who had originally taken part in the original 2010 Active Play Project. Study Three may also have
been strengthened if there had been increased numbers of participants with complete PA data, as
greater number of pacipants with both complete FMS and PA data would have offered the
opportunity to more explicitly examine the relationship between FMS and PA over time. Similarly, if
data on perceived competence and fitness had been collected at preschool and |simanydh

have afforded the opportunity to trulgstthe Stodden et al. (2008) developmental model by including

all elements of the model.

Likewise, the relatively small number of participants who took part in Study Four may have
affected the results dhiis study. Particularly in Phase One where practitioners may have been
underrepresented in comparison to academics. It is also possible that there was further bias among the
academics/practitioners in Phase One of Study Four, whereby the majority @ppats expressed
that FMS were a primary focus of PL ahead of the other domains, which is in contrast to the IPLA

viewpoint, whereby all of the domains of PL are of equal importance.
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7.6 Recommendations for Future Research

To more precisely determine the relationship between FMS competency, PA and weight status further
studies using objective measures of FMS and PA are required, specifically among English children
from a range of environments and SES levels. Longitudindiestwor those with additional,

interspaced, regular data collection points would be best to monitor these relationships, and more
specifically, how they change over time. Greater research is also required in order to establish
effective interventions aimedt increasing FMS competency and PA, and in turn increasing the
likelihood of a child maintaining a healthy weight status, as proposéstbgden et al., 20087 his

may involve the development of interventions that encompass a number of variablas éfétc

FMS competency and PA, including improved training methodologies for preschool staff and

educators.

7.7 Conclusions

This thesis has provided a unique exploration at FMS competency among preschool children from a

highly deprived area of EnglanBurthermore, the thesis has looked at the effects of an intervention to
increase competency and the change in competency as these children have progressed from preschool
and on to late primary. This thesis has highlighted consistently low FMS compateanyg these

children, with participants yet to reach a high level at competency. These findings demonstrate a clear
need for interventions to help improve childrenbt
provide them with the movement skills to mainta physically active lifestyle throughout their

lifecourse. However, the findings that the Active Play Project 2010 did not result in significant

increases in competency indicate that a different approach to intervention design and implementation

may berequired in order to increase competency. Likewise, the weak associations observed between

FMS competency and MVPA over time are further indicative that there are variables outside of those
measured in these studies tpetancyandPAlevels.Ad uenci ng c
highlighted by experts in study four it may be that a more expansive approach to FMS competency is
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required, looking to incorporate all aspects of PL, including motivation, confidence and knowledge
and understanding alongside fiteysical components. Future research should look to examine the
development of physical literacy interventions that can be implemented at the preschool stage of
development, in order to equip children with the skills and knowledge to progress on to leading

physically active lives.
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