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Abstract

Emoti onal intedtloormpeten¢C &l § MEhdare i mportant
with evidence to suggest they are positively
i mportant contextM€oanMdhiil Wateinon oi sdeweerd vDipder
el ement to successfully acquire these skild!/l
pedagogi cal appr deCamiEt haoumhy séenhaergees that
within activities more modewvaei off. t Heweevfdre,
gami fication in a primary school contM&E&xt i s
angl Therefore, an exploration of the &effec
chil MCanEHwas conducted.

Study i Omel|l Wedretoping augamwmcthadstBEehol der s
increase -MCe d&Nhinledryen and four c¢classroom te

parti ci ptadwdal oipnmemnd wor kshops. Children 1ider
|l eadership, and problmeomesneinti k) drsd (feoagnd ata
balancing) they wanted to improve; (2) enjoy
and social interaction; nt3)i mm RIE slieses dms ;i nan
activities to include (e.g. 6jumping beansb©b,
reported: (1) the barriers (e.g. lack of ini
noveltyifaodtigam strategies) to i mplementing
components of PE (e.g. structured | essons, [
and (3) the overalll devel opment of tohe i nt
devel opment process resulatedl) nTheérr Arae rgiacmd rf
Treasure (B9 &anduest through ti me.

Studgva&l uated the feasibility, accept-abilit
devel oped gamifdeedhbhdEed i n -§t odppolspridal s iwagsl
conducted in three primary schools in the n
yeaClsassroom teachersasautdel gaemi Edetd heE60essons
weeResearcher | ogs assessed recruitment, ret
acceptability wer-2t rewatl wragd d di rutsd rn\gi eswesmi ( t e a «
groups (children; n = 18). Quese¢teodosn@aBPHEs) aa
motivational regul ations. The KorpdarmMCoor din

Three teachers and 63¥eahiblé6dad ggn r{mgamaage c+ p!

NN



l nterventi on adherence was good, wi t h 26 o0
participant retention waGhielxckredd eannd wti & ac hae r0
the gamifi emde fienad irbvleemtamdca acceptable, -as | es
structured, inclusive, fun and increased tes
set up time and equti@meedst mamapmygemement s Pwer e
F= 41p<93d01lp, . <MEN(rinaticomdcft &0 . =B, (dWE)n,t i fi ed
(F= 11p<84.)00adnd ext erk=al4 pzebg, )0 4d6toir o P A Finding
preliminary spurpopdoarate dfibceualsanbbss | cby and effecti
pilot trial

St udeyxad3mi ned the effects andurmncacepERbi MCtyBR
and motivation®&l seeg@uhat yooasi dteorell op o aasses:
i mpl ement ation of gami fi-eapeonmepporsaiti ead i ewsa si
conducted i n f pwirt hprtiwma rays ssicghnoeodl st o t he i nte
contr ol ggorugpasu etleiavcehreeridn a he &&mi fi ed PE | ess
forwdéks . The TraithiBEId Q@hegtti daomdm traeses eKsTsKe3d+ E
MC assessment (MQAU)esbasvpeassceBIRNdOahos e vyae d on a
reguliaRPBomRIAAccepthebwvedmcea lyl ece @aent er ge oamloyn,

t hr daweght mé e r(vai2eawnsdh if lodgurso ¢ p4)A t ot al of 76 chi
9 to 10 ( meyamaraglk = ©@. 5@, 57. 9% mal et)esptar t i
di fferences were found between grpegp®5)foor

rel atednesp<.sCOl)sfaarcd iaondgcrease in exptrinsi

0.30) in favour of the intervention group

and motivati onallher ggauriatiieodn sPEi n elE.ons wer e
and childrened Tehehéeessoppowere dleivgen eodh meintt k
educational values, increased childrendés par
Children found the | essons enjoyable and exc
and movement skills. The bBpsPeEREHPOFEaObsewveil o
to assess the i mplementation of gamification
SO®PE data demonstrated increasedtaseelant i gami
conclgamiohi,cati on appears to be a phemifsinagn
suggest a couarntidawmwlde PiEance certain physical
children. Future researgdamishaeoecul di ndxeplveerng i o
i mpl ement ation f-PHel ity using the SOG

Z
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Cont ext of the Thesi s

Di sadvantaged children

Il n Enghiahdren identified as 6di sadvantaged?d
backgrounds, most coenmiogil lyi li idteynefa(d beegda re tdrm eprutiy
f Erducati ®On,s azdllvad)t.agefdamcenl itlidorleen, manyt er secting
the school eecompasséenyg, -@amatdicaomsatlr usddoamraa In s
Johanss¢orran@oMMc2ademi cally, disparities are
educditpicsnohemidriysadvant ag,edor haAd dBrraagpen,ahe b ehin
peewist,h t his gapnowitdesnibnyg tthoe leCh.dh s f i put emaf gr
Studi esThe20@@WI. Dpanadredni cel ated school cl osur
inequalities, disproportiofat enloy ya feftMaatyi. ng 2@
had | imited access to digi trell itadédridudtaasy,ned
support (Easterbrook etl abr npil@n§ 2aBdpdsistcioonnt rtiob we
di sparities, di sadvantaged chilldeRaviaadwr aal ss&

soeinot idirmMfdli(cNiIddrners and FaiThéeéoaghnci2edsla8g ke | e

hyper actainxiikegiybhod e tNeadl-Dek2a2@d0et al . , 2023)
data from a | arge UK cohort stwudy indicated
mo s t deprivedsoewgithihbhouhbeoads ni cal range for
problems, compared to only 3.6% of <children
Sucihnt ernal i sing and Tenxatne rfneasitnianigh gangdiidrf,i cump
withdrawmbhyegatiemprmloyagement i n cClJiaasg oamd | Ba

2020) and the quality of relationships with
Addi t idinsasadvwantaged children are more | ikely

fur tihmepiardde ar ni ng andbei(mSgpsanet wel| 2021).

NY



Structur al i nequalitiesofwietnhimompmhanedudheaetsie
di sadvamitladresen-i @cdmalsccnioée dmor e | islkcéloy | so0 wa t i
fewer resources, higher seéaffacwrmiovelrar aamnc
opportunities (Gor ar dF ur2tORetr;immhdeias pbr cego ratli.o n ;
affected by iexelsysifomr pnstance, disadvantag:ée
t o be exrcl helied | s dnchv ant(@@emarganermt for Educ:
| mportantleyuchkhowewemwor ki ng with disadvantage
address these inequalities and support posi
Gover nmentsucnhi Rsp ttihve®s emi um ( Depar amened t or

mi ti gatienetqluatdreotuigehs i, r effect i vnesniesstsemit @ maanydn s

contiomemtoo!li mpd wane(@obaar dnNe2vOe2r 1t )h.enloensesv e r t h
outcomes are not inevitable. A growing body
and slcehsoeod i nterventions to reduce disparitdi

di sadvant ateat cihm elr eal (, 2019

Physical Education
Schools play a cruci al role in-berogoiinnghio
(Sakell ar. et al ., 2021). Wi thin this contex

subject at the primary schoolprloemwdle agrhd/ s e
ment al wel |l bei ngLqrOodd)v.e2Ba0eaeld,, ex0ld%e,nce s u:
positively affect physical dmnonammpetserctbhe acGMP
through a variety of structured activities
extend beyond the physical, also positively

(Pi $Gosisoi o et a-Her m@e @0tlGalk dd2o0a i nstance, PE

N ®



shown to foster the develicpmeintasofstpersso maln a
probdelmving (Wri gwhi eh ade,ke&wy2ddmponents of

| earning (Dyson and Back, 2023)jedTlweséd ¢ onmp e

academic performance, greater resilience, an
As such, children who consistently engage it
consequently, improvelbwitedilndref Baiphegy, caldl &)
For primaggedschobdren, one of the key outcol
(Department ,oROBRBB)ycatHowmrver, despite MC bein,
suggest s t hat many chil dreneconomiiccustatys
backgrounds, exhibit | ower | evels of MC (Dun
al ., TRo0dddress these | ow | evel s efashM@, PrEe sty

be the most effective for admwalto ifnP EMC i rmeg 4
and Ruddor28pO0o2BM@0eover, PE interventions t|
target MC have found to be more effective th
together, It i's therefotbaseds ikt iianlt er v e ®iXip
speclilfyicdesi gned to supportparthecudlearel ppmant

chil.dren

Emoti onal |l ntelligence

The develempmemtt &lbf i gence (EI) cawgred rea19 .6 SS €

regul ation, empathy and soci al sbkeiilnlgs ,h( Daarve si
al ., 2019) . Not onlbyeiinsg , EIbuitmpEdr tiasntalfsoa iwe
achi ememocpal behaviours, and positive physi
et al ., 2024 ; Orangi et al ., 2023; Gabour e

M



childrendés understanding of both their own
them to adapt more effectively to change (D
children to develop thadel € sgrep &ttaeggetcsa 9s t du rli2n
the risk of emotional problems | ater in | ife
suggests that PE | essons provide an appropri

PEcurriobttem direstlilcyommddr-awarenesss,el &nd er

expressi o ef@asetti ddGonz0ED; eRi ad . , 2023; W
Moreover, PE |l essons offer children opportun
experienpessonalintenfl| ict through communicat

dynamics of winni#®#geanadetoxailng RO29Yil IAc a
manage their emotions and adapVYi erhaeial) ialt.e,r |
Al t hough efforts have been made to i mpl ement
few focus-sohooplki mgey eViielrdar eent (ad#& |t iedz0 2a0t; Rli
2020), and none have been implem€onsdqwienhi g
dat e, l'ittl e i s knownbaasbeodu ti nttheer veefnfteicotnss oafi nk

i n UK f@mgiemarcyhi |l dr en.

Gami ficati on

For PE to provide positiveEphysxpati dnces Md
motivational processes must be considered.

behavaowdrBBi gher quality motivation is associ
and affective outc@me/ascRynzr!l dmvd Beécia,l .20202
children are motivated in PE, and acquire t
mu s t be thought f-Gbh®x8leat nsailder e2d0 2(49ai zOne pr «

approach in PE is gamificéaiken,el|l eéeggaamisng as r
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contextsd (DeterdiitGg ratl daelz. et2@11, R.O0RIR;) .ArTlhh
gami fication i s-l itkheat e lsepmeecnitfs ¢ magkaeme enga g e me |
motivating (Deterding, 2011) . I ni VRRE , e fof eencitfsi
studentsdé6 motivation, enjoyment ;GiBBNsl,ezPA,t I
2022; MNMaveosoet al ., 2024) . However, ther e |
effectiveness of gamifi (d&teiraov@indreea ; piSkohaodyY 2 €
Martinez )et wath, se0@¥d4es primarily focusing
studeaAntuGier(8edezal . , 2022) . Consequently, vV e
effectiveness of ganagfeidc acthiiolnd roenn Oopsr iM&a rayn ds cEhl
I ntroduction to the Thesis

The overal/l aim of this thesis iIis to explore
EI amowgyle®at d chil dren attending schools in ¢
aged 9 to 10 weregtammetescdarnohthissthey wer .\
adol escent <t himedrpen mamnyf gikchool educati on, W
structured PE |l essons.

Thesis Structure

This thesis comprises of three studies, whic
at the starfThef geaghhchbaptghted section in t
study coveredhenctuhathtahpat petprt@we es t he back
the PhD, i ncl udiQlgapttheep rpdrviindaersy aairmsv.i ew and
previous |iterature relating to PE, MC, EI,
sch-agéd cBhhdt enadlthlrierees the philosophical f



theoretical framewor k, met hodol Chiap&Fleuappr o:
presents Study One, whi edheveé @i inlge sa tghaemi i
intervention with childrenChaptitpea&benssf Ebom
Two, whi ch i nvestigates the feasibility, a
gami fied PE intervention within a primary s
Chap®ieaguasxiper i ment al pi fntghte setfd dy tii wweestsisg atf
intervent iChm.ptevapelolvy des a synthesis of t h
conclusions, overall strengths and | ipoltiadcy o

and practice.

Thesis Study Map

Study Objectives

Study Cenhevel opm T Cedevel op a gamifi e:
gami fied physi Year 5 children (a
movement compet teachers.

with school st a

Study Twkoe asi M Evaluate the feasibi
acceptability calevel oped gamifiec
effectiveness o primary school <cont
education i nter f Evaluate the feasibi
competence an. (i .e. recruitment)
intelligence. collection) in a pr

T Expl or e t he prel i mi
devel oped gamified
MC, BPNs and motiva
and PA -d@moylefaiod chi l

Study TThreeeef f e T Expl ore t he e fdfeev cetl
gami fied physi gami fied PE interve
intervention on
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I ntroducti on

The purpose of this <chapter iI's to review t
gami fication, wisbkbhagktdrehcéedtenpriThmasychapt

an oveitwhieewmi ms and objectives of the thesis

Context

The CAWI Dpansdegmiicfi cantly and negatively i mp:
(Orban et al ., 2024). Al though direct physi
mi nor for chlidmdasnet( Holwar d2022) , children e

eff.ecltrs Engl amdl, atpeach dmem xcur es such as school

at home restricted the possibility of SOCIi ¢
resulted in prolonged periods ofesseocmeads uirsec
negatively affected the mental heal th of ch

Nati onal Health Service (2021) highlighted &
health problems amon@gOoO&tild drided el yamopree al .,
Speci fically, -afgoerd pcrhiimarrye ns ¢(hbootlo 10 years),
ment al health problems increased DreoimgadodBti
al ., 2021). This incecedsamawag elvielradamanroawifr loc
status (SP$%)] ghdwl eveal ., 2021) . I n 2021, 12
probabl e ment al heal th probl em, compared to
Del gado et al ., 2M®2Z%k) .co@adn cmeaurerdi @l y,i stehi swi t h

experiencing a probabl e menDeala ghoe aeltt ha | p.r,o b2l 0ez

exploring the trajectories of change in chil
| ower aSESswociated with higher |l evels of i n
externalising problems (i.e. conduct probl er
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al ., 2021) . I f |l eft unaddressed,t erhne sree greetnitv

out comes, i ncluding | owearel meprtdalguahdt yphpti
educational attainment, and social isolation
The CaQWl pPandemic also restricted childrenos
swimming pools and | eisure cePAResazicrereadilng
At the same time, chil drbears erdo plhoyrsg eeral h aacc td ova
|l essons, after school c¢clubs and sports (Walk
childrenbés devel ompmentmpoad amBE Ireod ol rmpleaey de

2020 defined aabialni tiyndtiovi ppuaf 6si ently execu
movement patterns (Utesch and Bardid, 2019).
i's well documented (den Ui ul et al ., 2023; L
MC predihetrs PWi participation among children,
associated with reduced PA due to the exist.
2018). The proficiency barrier is hypeethesis
suggestedf oondatviedomgpl , mesuememas &kickli®g and
phase in which children acquire -snpeei fcioenps leix
(Seefeldt, 1980; Hul t een et al ., 2018) . To
proficiency barridercrmay e de mo nssutcrcaetses aand en.
activities, subsequently | eading to higher r
Nevertheless, as opportunities for participa
19, oppootdevelep MC al so decOpaszunseéefgnal.ic
This Iis concerning as many children already
et al ., 2021) , and children from |l ow SES ba

those from high SES backgrounds (Morley et a
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Taken together, the combination of physical

effect on childrends | ifestyle behaviours, t
Panchal et al ., 2023) . I nchheed,of eviiddkeemtad yhing
factors against mental health problems, part
(Hol mes et al ., 2020; Reis, 2013j omiAdidgraetsisnign
ment al health psobliamedandgaheve autcomes, 5
| ow academic achievement and risk of | ater
2020). Moreover, it iIs essential to develop
schoolemhiad the devel opment of these skills
devel opment (Stodden et al., 2008; Utesch an

supporting the devesopmehtagéed MECRDMhdmpemn mak gr

Physical Education

Overview of Physical Education
As previously mentioned, PE holds great pot e

MC (Lor 3san202 oiptpmasgnts one of the few, and

in PA and motor | earning activities (Lor-s,
pri mar yagseahocohli | dren (5 to 11 years ol d), a
(Department ,of20R8@)c¢catmaknng it an essenti al S

review by Lor-s (2020) repagadcdchihladr PrE Itd d s
positive impact on overall dWRat eBse yiomtde gprhayls i a
positive devel opmeangedf oahigrdirmar,y isacHaadli ng

cognitive growth (Hills et -Helr.mosad0 1l5; alpst o2

instance, research demonsenhtaseshmbt PEapaponn

Y



2020), éeéppoymeontarly among children under 12

devel opmeHeéer md&caoc céta al ., 2021) ,-Harcrmadeomi et pa
2021) and PA |l evels (Errisuriz et al., 2018)
Al though these findings are positive, there

rel ati "g2Q 23 PEepbet Of fome of Standards in Ed
and Skills (OFSTED) highlight concerns regar
(Department ,o0f20R8)catlTthors review suggests tha
i nappropriate teaching methods that did not
(Department ,oROBBYNcatl npmidrdartyi osnc hamalnyt eacher s
|l evel of competence in teaching PE (Freak an
time allocated to PE (hTEweitrh iEdiltiiodl|l etteadhe

(2023) not imfige taweledr inGtuiren typically -aebhbpDcate

progr.ammerther, Randal |l (2023) found that 3(
|l essons during their I TE, a situation attri
prioritisation of other subjects, sattdédl ya,s E
however, there is |Iimited evidence of the pi
primary schools. Nevertheless, evidence from

Europe, sugogneS503) tbfatgdRér ¢l respboeaachkesf we

(Marron et al ., 2023) . I n addition, 21% of g
to deliver PE (Marron et al., 2023). As gene
their I niti apupgielachmay tlhavei hgwer opportuni
activities and pedagogi cal approaches, whi c|
(Adams et al ., 20&3;TshomgwirlTide set CAIARB)) ¢ @ k % e
compounsgleldoalns situated in deprived areas,

Il
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children l acking t haen da pcpor nof pii rich ieaint ee@ , kG PtD fooprp o P
competing curriculbemnde malrechd,i fwiedh a8 Erai cltoiw
curriculum pol i;DgmyiEyre et al ., )2002 2 ;e cRoisvceole
these chall enges highlight how the potenti al
i s shaped not only by teacher -emphemeaoatabnbe

in which schools operate.

Physical Education in the National Curriculu
Il n Engl and, the primary aim of the National
mul tiple opportunities to develop physical

fitMDepart¢ ment ,0f20BEBYyJcatWiamin the National C
school s, Key Stage 2 (ages 8 to 11) aims are
l earning how to use them in different ways a
of mew®O@p@rt ment ,0f20BBUr gpt. he2nNNat i onal Curri
opportunities for students to be competitive
with eabDapatthment( ,of20BE8Y)catFiuarn her mor e, t her
studeotlsdsal so devel op an understanding of h
(e.g. basketball, football, hockey, netball)
Finally, within primary schoamleg,s idtelhaserb ee m
of 2 hours oDe pPaEr tpreern tw,ecefXOHdy)c atDieeampi te this

recent report found that mabgpacthmehts ,h dbo Bt
2023) because of +fsiuthgteaxlh!| idnegnaingdsy e sp,00c¢ o riend

resources (i .e. eg,@aingimecthoodsclremos ¢ McWamla)y a
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Physical Education and Pedagogy

I n the context of implementing PE in school s
primary curriculum; rather, it often depends
et al ., 2018) , as well asng heopwpriclodgndies|) o p.r

Hastie and Casey (2014, p. 422) describe a p
interdependent el ements of curricul um, |l ear

out comes 6.

Over the past few decades, pedagogi cal mo d e

teacketred tocewreedtapdeno-RcbeandFéeghasdas,

teacketred approaches, the teaehder seaneéssts
are expected to demonstrate compliance rath
Direct instruction is -aeptomdnappregaampl wi bf

of promoaskhgbemavi our rulctoogh expglioagt suppPoOTr
in successful practice ( Magddmtrroe deta paplr,o a2cOhOe
pl ace students at the forefront of the | earn
for an optitmadf ackj edioilnkerss (eSegaur. a 2020; Mo

St ueceemtt red approaches seek greater meani ngf

sociability and teamwor k, critical thinking
Dysen al ., 2004) , thus enabling pupils to pl
2014) . E x a mpcl eenst roefd satpupdreonatc hes i nclude Teach
(Bunker and Thorope, 1982), Cooperatev&pbearn

Education model (Siedent op, 1998). These app

in PE globally (Casey and Kirk, 2020) and ha
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out comes, cognitive l earning, mot or develo

participé&taircarr a( Bdread ., 2020; ChB3%3aey aendalGopds
Buil diege ompprhgamhéscati on, ddfiikreed | aesmetnhies a
gaming contextsd (Deterding et al ., 2011, P
approach in PE. Unl i ke more established peda

cooperatrinvemgl and t hMo d*p o)r,t sg abi ufci actaitoinon i s r

emergent approach in PE. Whil e gamification
soci al and psychol ogi calutocua nteosme fssocrih roporPi Eneag ieyd
children, specificaldiy,8l demaients alli.mi t2@220)Ar
investigation is warranted.

Mot or Competence

Definition and Conceptualisation
As previously mentioned, PE is an i mportant

used to -defanedgbaman movement (Robinson et

the various teemoitmomol gy fuseaency, motor abil |
mot or co;Rrodi matonoret al ., 2015). For this the
ability to proficiently execute different mo
2019) . MC amadapmsawlvatheesntf ski l Il s (FMS) and i s

movements that require a combination of t W

Foweather and Rudd, 2020) . FMS competence
devel opment (Gal bddae et al ., 2008) M d thr

provide the foundations to develop more spe:t

spece flgicck(ing a football) (Clarke ande.Metcal

o



riding a bike) (Hulteen et al ., 2HLB) eandepe
al. (2018) extended the clasdiouindati omadf mieMm
skindfs,ecting a wider variety of skill s, i n
cycling, and squat. Globally, these FMS are
control skills (al so jtfaemdmed amandhi pyl akiiVveékx, (IC
Object controlsk(@idd smamiep ulhatsieva)hvol ving proj
(e.gatching and kicking). Locomotor skills i
another using two e.mgumarn egbadcnyd dheopmpe migyg . ( Fi |
refer to axi al movements on the horizontal i

(e.gygt.ati c balance and beambaovan &li Inyg,) 2 G&3 ) .a hTuhe

not naturally acquired during tame prnesdesasd afe
continuous devel opment (Barnett et al ., 20
devel opmentally appropriate environment t hi

opportunities to |learn, prrkactd@x®s5; alnadgarieatf o

| mportance of developing Motor Competence

Appropriate development in MC is associated
the short, and |l ong term. For health outcome
et al ., 2017), healthy wei gahlt. ,st2a02u5) ,a ncda rpdiy:
and muscular fitness (Jaakkol a et al ., 2019
Conversely, |l ow MC is associ®yadzwubhhephwns$i
due to avoidance in ohéalererda@icngrmmowameén tass, |
physical activities during childhood (Peter
(Rodrigues et al ., 2016 ; De Meester et al .,
association bet wseprecMG arnd hleraddadherand wel |l bei

(04 0)



suggests that MC is pesteewmel(Lopesoeitataeld ,v

motivation (Menescardi et al ., 2022) , El ( Or
include social skills and mewboathheBi ek ¢€éMaa
At the school l evel, evidence supports the
functions (Schmidt et al ., 2017) and school

positively associateaed WwWidehBacagamied adhi e2dr
Schmidt et al ., 2017; Macdonald et al ., 201

findings highlight the importance of develop

Theories and Models of Motor Devel opment

Sever al theoretical mot or devel opment model
1982,; Stodden et al . 2008) , each suggesting
i mportant for | ater skildl acquisaticomceptod
model that demonstrated the synergistic and

MC and PA during childhoodyewhitel ifstmedsate
MC. The model suggests t havertthiemer etl harta wognhsadhu tp
(Stodden et al ., 2008) . Early childhood part
as PA promotes neuromotor devel opment ( Okl e
childhood the differ elnic.ees. ipnartehnet ahlo men felnwe nrcoe
proposed reason that MC i s so variabl e, and
relationship with PA within the Stodden mode
|t i's cl ai mend gtentatoladser¢ hitlhdrse rel ati onship
opportunities to participatecurnr iPAuyl airn accotnitve
thus suggest that in middle and | ate chil dho

MC influencing participation in PA (Stodden

on



conceptual mod el by Stodden et al. (2008), t
regarding the directional pat hway bet ween MC
conducted a narrative review ofndha posddi:
association between MC and PA; however, the
uncl ear due to the I imited number of |l ongitu

recent systematic revi eaawihye | Barmdetltongt tald.i nj

and mediation evidence, reported inconclusiywv
PA relationships. Thus, empirical evidence o
et al . (2022n0eednpfharsilsemsgitthiedi nal studi es s
adol escence, i ncorporating multi plhfeo utnidmen gp o
factors, to better wunderstand the bidirectio
%
";.f’fa,&
Positive Spiral of Engagement & ‘
g;:-w
K
'.¢“'¢-;-{‘
S
S5
FsF
£
-.’."F Perceived Q&"_{ﬂ
Molor
+ {-,-{" Cumpcltcm:c .90\ x
Feeds -‘L Risk of
Rack tl) (ihesity
Into -
Maodel MC - LC
. &
Health /-p 4
4 Related ~ ?3&-.&,_
c, Filness @‘-’ %"'5,-@5
{r\ Q}.i__
e, %,
ENNE
5
* ey,
MNegative Spiral of Disengagement Unhealthy
Weight /
Obesity
Fi gareStodden model on the developmental rel

al ., 2008).

Not e. AdaAp tDeeds eflrogment al Perspective on the Rol e
Activity: An EmeiDgént SRedadeinongdhiDp Goodway, S. J.
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Modr Learning Theory

Mot or skildl |l earning focuses on the | earner,
skill l earning (e. g. |l earner, task and envi
theory of how <children | ear n maostpeerct s kel lvs .«

movement -asgamiesised fi nteraction between the
environment in which it takes places (Button

combination of t wo mai noggyo ncGa pbtsso:n, e cldBI7009g)i caa

systems theory (Bernstein, 1967). The founde
constant and reciprocal relationship betweel
1979) . The i dea dei vtehaitn fionrdmavtiidouna |l vei tpheirn t h

movement possi biioirtgiaes se&di sn@.vemeemdes dJFelofm t he

more information from the environment to be
process o&cpeocepobuphing (Gibson, 1979). Dy r
that complex physical systems, such as the h
span multiple |l evels, and these el ements con
ecmdi cal dysdmiacnenvs ewas compl ex adaptative

opportunities for action (affordances) from

opportunities and invitations for iaetiiomg ttihha
relational qualities with an individual 6s ca
these affordances are dynamic, changing acr

ti mescales with devel opmmenetc o(l Hbagci gcuael s deytn aami.c,:
viewed as complex systems due to the degree
1967) . That I s, a degree of freedom i s a pa
(Sherman and Craigal 2618pesDofi hg@athengni i

certain degrees of freedom, such as | imitin

oz



movement solution. This occurs as the | earn
environment al variabl es. As a result, t he |
searching for key information thattaskccacrt
Foll owi ng t his stage, t he | earner begins t
movements, allowing for more fluid and effic
practice, the | earner tdstearktesy tiom fiodemattii foyn a rhd
the task. Finally, as an individual becomes
explore movement solutions. Ecol ogi cal dy n,
alternat-ceatr ¢ diacprday@o®E by emphasising the
interaction and nteheed i ndi vi dual | earner s
Mot or Competence Assessments

Gi ven

Childr
2020)

(Gri ff
di ffer
pr oee@rs

appear

2019;

the associated positive outcomes of i

ify low MC in children and to assess th

endés MC can be measured VOsimMHuld eear ied
and across different settings, such a
iths et al., 2018). A systematic revie
ent tools to noelaessucreen tMC Mo scthiolfd rtehne saen
sproordiuecntt at ed measures (Bardid et al .,
s to be no gold standar HubCeabBseARMBA)

the choice of measurement selected by

rpose of the study, the popul ation bei
ed, time constrai nitnsi,ngr eosfo utrhdee da sesteasasl oa
B°s, 2001 cited in Schuer et al., 2019
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Process orientated measures provide data on
defined technique criterion, which is scor ec
Burton and Mill éeiojwvhE9 9MdD)v.e mEmer a fsorpee,r f or me d
provide assessors with valuable and more sp:
Miller, 1998) and data can be used to inform
The most wsamnotnd gl s aass tMet ofresDe wdl ocGrment (
1985) and its 2NRarainani3dsGMDtl te cAGNMD OO0, 2016) ,
construct validity and reliability (Hulteen
childrenbés MC acmogsh,arR0ilvt)er aerrdt itdhre G@lt Ski
(Ryde, 20®@0) enPrnoeelss ool s have many advant ac
and reliability (Hulteen et al ., 2020) , whi |
speci fack ferdBBkil |l executi on. However, t he

consuming and require more training based or

al., 2018). The TGMD, for exampl e, rsemadages
and equipment, which can make it | ogisticaldl
its feasibility is questioned (Barnett et al

Product orientated measures fecapeed, tdhiestoau

height or repetition of movements (W Il iams
Payne and | saac, 2017) , rather than the qua
proeéudtent ated tools inclodemgnt bAss aod mdntmi |
Children (MABC: Henderson et al., 2007, He n c

Test of Motor Proficiency (BOT) (Bruininks,
al ., 2019) and the KhAdper kBEdKdi Kaphantdeahnhdf g

its var i"dendist ikolnK (2Kki phard and Schilling, 200
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2021). oRPrnedhuatt ed tools are cohsmdecedstumi bheg
typically require | ess training (HanKEar, 200
examploed;ocp ent ated tools focus on the outcom

neglects the technique used to achieve the o

Preval ence of Motor Competence

Despite the numerous positive associations o
FMS competency (Bolger et al., 2021). Concer
Engl and are either not proficienalin EMS2) D
failing to master FMSelaatt etdh ed eevxepl eocptneedn tkaely nsit
al ., 2015; Duncan et al ., 2022) f iDutnhc aonf ecthial

aged six to nine year skFMS doumdsitneerde d ni hteh.ef oUUKr

run, jump, throw and catch). Additionally, r
perform better in certain | ocomotor (i.e. r
catching; Lawson et al ., 210 2nle) .f aTcht eorresf atrhea,t i
devel opment of MfCa ¢ ewtheidc ha nadr ec omutletxit u al (Bar |
correlates include individual (e. g. sex, a (
d sabilitiescuyl terSgyl, pacieal al beliefs, parent
factors (e.g. access to equipment and facild|
|l ndi vidual Level Factors

Sex has been found to influence MC proficier
al ., 2024) , with girls being more at risk f
Research shows mixed findings, wanhl| gomeat peu
girls in object control skills (Eather et at

(0N )
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ri's outperform boys in specific |l ocomotor

24) . Ot her studies, however, have found n
comotor skills or balance (Kerlilgn edat adl..,,
drigues et al ., 2019) . These differences
il dren engage in and the influence of soci

r- - exampl e, boys 1 emltjoencitr ppd r taicd ii prdtte emqr e ui

ri's engage more in |l ocomotor related actiyv
e Iis another factor, with older children t
16; Bol ger et al ., 2021) . For exampl e, a

igher FMS O eattds ¢ omPae-aetddds o 3i & erwe sieew wi th

alysis found a small to medium effect si zc¢
rforming better across all FMS (Barnett e
fferences, or even iwmsyvenm set paltt ef2321)Fofrou
fferences in total FMS between children 1in
), and unexpectedly Year Three children (e

I s. Thatr emnaiad,e qledherr ad Hiyl dxpected to de
rly childhood MC is influenced by biologic

MC resul t from a combination of mat ur at i

edmackpractice opportunities i n contexts s
il dren with special educational needs and
mpared to their typically developing peers
tor devel opment del ays, mot or vekeguamai npg c
mprehension (Kavanagh et al ., 2023 Downs
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systemati c raenvaileyws iasnd Knaevtaanagh et al . (2023)
di sabilities had significantly | ower object
compared to their typically devekepubhgngeebs
control skills difficult as they typically r
other children, and have a greater involvem
children with SEND eaxnpaegrhi esmmtcealdef iZ2023) .i nl n(
|l evel, there may be a | ack of funding and f a

how to deliver PE, particularly for children

Ethnicity has been f othmack etdo situfdli eesnda nMC ,ngwi
Asian backgrounds perform significantly | owe
to their Black and White -Waleheasr, RXOLBISpPEYL BV E
2018) . However, across all cited studies, r e
any FMS. Nevertheless, these differences may
| ower PA |l evels amontgy &ki an2@hbh8) drenl { Smatl h
significant role models, and how their f ami

2018). Additionally, children of ethnic bacl

deprivati oknha(nJi wrOalj3;anfdbin et al ., 2021), w
to develop MC. Taken together, it appears t|
children from Ethnic backgrounds.

SEBas been found to influence the devel opmer
Children from |l ow SES backgrounds are at gre
to |l earning opportunities and XluppGaadweaey eatv
2019), reduced access to sports equipment an

MN



(Yao and Rhodes, 2015) and restricted outdoo
(Noonan et al ., 2017; Eyre et al ., 2022) .
backgrounds generally exhibit poor eSESMC co
backgrounds, both globally (De Waal and Pien
instance, 161 children aged 9 to 10 from | ow
any | ocomotor ori oadéujnec thocp@n tdiogul n Esddiiekydersni gt al
2018). Additionally, children from middle SE

from high SES backgrounds, suggesting that

(Gosselin et al ., 2 0l 2els)s. QAfs Sash,y fcaiill dtrce nma s
et al., 2022), broader structural factors ma
Soci al Cul tur al Factors

Fami |l ycwslotcurad!l factors have been f esuencd itoon ailn
study, Barnett et al. (2013) found that pare

was positively associatned witlih o wjcomotowonitsikao
the need for more direct instruction in obj
age, empl oyment , education), Szaszul ski et e
demographics ahtis|l oFomotf@ami $k characteri sti

positive association between girls with high

with grandparents6é and their mothero6s PA | ev
paraelnti nvol vement i n computer gami ng, and
devel opment | ess. Boys with higher FMS were

such association was found for girlsegdarvi:
that children with poorer FMS may require su

school children and their parents to enhance

-
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al . (2024) and He et al. (2024) also found

associated with higher | evels of MC, even af
Environment al Factors

The physical environment, both at home and s
children (Al guren et al., 2024; Barnett et a

Some studi es harveel astheodw ne gtuhi appmeesnktip ldIlsni ttihvee | hyo nmee:

with FMS (Cools et al., 2011; Barnett et al
gener al home environment was not directly a-c
such, providing a suppaecrtsisv & oeerl \@iy reodra neatnuts pwmletl
be beneficial for supporting the devel opment
studies have also found that outdoor play 1is
al ., 202dt &Nl mes2019). Additionally, partici
| odvensi ty rural areas were positively associ .
di fferences are |l ikely due to gr eat éan gdapp grhtt
as a substantial and meaningful opportunity
2019) . I n |l ow SES areas, Eyre et al . (20272
constraints, and inadeqgqmaetenspaoeméent pbeasachb.
devel opment (Eyre et al., 2022).

There is some evidence to suggest an associ ¢
and childrendés MC. Alguren et al. (2024) f ol
wildlife gardens, and avail abye e&egad einetnito rh a
girl sé and boysd6 balance. The aesthetic qual
to girlsdé overaldl MC and all FMS <categori es

no



influenced balance. As such, the authors sug

have a positive effect on childrenbds MC and

Collectively, these findings -fhacgehtleadg hand hianf

by a range of factors. As such, given that c
for targeted interventionsspecsuppoof ihdide
and environmental factors.

|l nterventions to Increase Motor Competence
Considering the aforementioned findings, it

i mproving childrends MC. @igwan cthhdtdrteme s mavja

from Monday to Friday are spent yVy)n, stchhe od c KHc

setting is an obvious and commonly wused <cho
childrendés movddeemiossokieltl al((Gard2a®8) . Opportu
in school arise from strtuictiutrieals ,PEaflteesrs onesh

participation inSmrghnieseal sportO20() DalCyonseq

design interventions that target these oppor
al ., 2024; Lore4s.,al202@,01T7ogmpsett

Several systematic revi ewsbasaevde RE aimitneerdv e rmtei
2020; Tompsett et al ., 2017) and PA interve
children and adolescent s, repor)t i s tpeonsaittiicve
revi ewed 29 Il ntervention studi es, inel udi ng
experiment al designs, and fiveposatddid¢cli ontaer sd

with sample sizes rangi nWo sftr oinnt le3= viRort) 1 omedr 4e (

mnn



conducted i n pagedroghidl2enyesmatr(@d)y and bnhhe r eme
2) were conducted with adolescents aged 13
was a significant I mprovement i n one Or mor €

were al so observed for aer obesc sfuictpneeassse,p EAAD n |

although <changes in flexibility and strengt
negligible. I ntervenvebopmemtrgefy spacgéted F
interventions engaged participants in gener
teacher professional development. These inte
PE teacher, c ovahcihl eo rs ormees ewaerrceh eirmp |l ement ed b
teacher, parent or combination. The intervert
with a median duration of 18 weeks, with fre
session rwirmd i lbat waen 20 to 90 minutes. Ho wi

duration did not appear to be associated wit

( Ma et al ., 2021; Lopes et al ., 2020) . Th e
pepecti ve,| esdpeicritadrivsednt i ons, focusing specif
more efficacious for FMS devel opment . Howev
taught by generalist teachers, theoratud moe so f(
i mpl ementing teacher professional devel opmel
pedagogical design to support the devel opmen

Lor-s (2020) conductedanabkbkysitemaxami nengeiwha

i-tasd &sdn PE on MC. The review included stu

(@]
c
—
—

with sample sizes ranging from d0a twi b 9r gpmg
curri-lcaudadn i nterventions, including gymnast.

fitness. Resul ts i ndicated a significant p

np



adol escents compared to children participat:|
|l ntervention durations ranged from 4 to 73 h
Al t hough previous research has n ort e skpeoenrs e a b
relationship between interventions and MC ou

findings by Lor-s ( 2t0e2rOmMm isnutgejrévsanietsihcar€o (w4 hl

Warne, 2020; Mill-eer et ea lvegn tRAdotéh s(:a ndJdo H msr@n e
can be effective in improving MC during PE |
whom the interventions were delivered by, !
successful i mpl ementndtiiommrs g rSk hdud ¢iegsn @®f0 2i3nNt. e
Moon et al . (2024) condueatnead ya i sy ®£txeama tnii o gr €
PA interventions on MC in elementary school

studies,rahhdomusedr cont,RolRICEld , t raireakl pse 7 (i Ry@&Ta)s a |
studi es, with sample sizes ranging from 13
frequency and | engt h, ranged from 4 to 176
sessions lasting betowden ntraredtl 20 smi(mu t=e sl.8
by a saveolteam (i.e. trained PE teacher s, C
remaining were delivered by either -lmasceodnbi n
team) or sodé @&l ghedrys.t hEhe eintervention curric
movement activities which wer edirreelcatteedd |teoa rsnpi
gymnasti cs, and weeaeolgougiidceadl bnyo dteHe smodiiorat i
cgnitive taneaolryys.i sMesthao we dp oao | seidg nel fffieccatn to nl aa ht
Hedgges 0. 79) . The authors concluded that PE
beneficial for the devel opment ofi ocnhaill drheenoérsi

suc e st er miTmao® ®Ryan andODe do,r e20v2er, the au

nz



a focus on strategi es, such as positive feec
would be efficacious for i mproving MC. Fina
schbatsed teams (i .e. PE teachérganedclht aesri mp
of ongoing teacher training to support the ¢

et al ., 2024).

These systematic reviews prowvhasedvVvRH einrctee rt\h
focused on FMS (i.e. throwing, catching, rurt
the development of MC. When det edumriantiinagn,i nitt

apparent that there -tiesr moa-tgebrlhdo irsigtaenrdvaer ndt,i ocamsd

to increase childrends MC. Across the syster
PE, many of these consiantd @afl tthwa ghe s i &Emgy | ma
that children participate in two PE | essons

i mpl ementation of one | esson per week, may

given the &bdwe ufgihn diomgs have suggested that

when delivered by a specialist PE teacher (T
role of wiakderd sdahddl ( Moon et al ., 20824) . N e\
teachers in England are not specialists it i
training through continuing professional dev
the intervention i mplementaenesnstandnensase
supported in developing MC. Finally, recent
the need for interventions to be SthDifeor et i c al

nT



Emoti onal I ntelligence

DefinitCoomepmndal i sati on

Anot her key competency to foster during chil
become the | abel used Pperceprvesemabi dantiedi vr
and understanding emotions i n .t hlehnes enhovsets caonr
theoretical approaches to EI are trait El (
1995, 1997). The key difference between trai
and their theoreticailse@ostihe onomgeptTadl edilf fs
and ability EI. Although disparity exists b
degree of commonality. That i s, both model s

invol ved

Further

soci al

Tabl®he

inanhderegubghi obhoaf onebdés own and o

more, most key facets of EI in the tr
characteristics and emotional @nntri bu
plore the ability and trait EI mo d e |

conceptual differences between trait

Const MeasureConceptuiCon

truct Measur e

Trait Set eporPersonal iCon

Abi

Maxi murCognitivel nc

perforr mo d

i steniTEI Que
|l s of
hol og'SSEY T

mo d

psSy

Concurrent

S
s
e
c
c
predicti v
with many
onsi st (EQ : YVE
el s of
c

psychol og"

ny



Limited ci
and predi
validity

Note. Adapted fAbim iPtet raneést (2i0tl1Eg moti-Bnamuiineg el §i ge
St umm, & A. FTuhren h\BilmaefEW s | ) , handbook (ofp.i6n&E&)B.i dWialle yd i
Bl ackwel I .

Trait Emotional Intelligence QuestionnaChiel d TEd Qmea n ¢
child short for m)
P Schutte Self Report Emotional Intelligence Test (Sch

‘Emoti onal Quotient I nvent ®my:@an¥o WPtalr k\err,s i20000 09hort f o

Ability Emotional I ntelligence
Abi l ity El i s conceptnallatsed a@asgna tset atbi

individuals to reason about emotions (Mayer

t heir -rearioatieech cognitive abilititédsnwi i § Maye
al ., 2004). Ability EI operates in a simila
emotliaochen i nformati on, consequently position
abilities (Mayer et edl .c,on20i 2s4t)s. oTih ef oaubri liinttye

are:un(d®e)y st and: nignewlodd gemsand understanding ¢
consequences of emotions, and how emotions [

(2nanaging: emeguloatsi on of otheperaedvomgs é mow

accurately perceiving facial and fhaedy i it atnign
emot:i otntke ability to use their own emotions
sai et di erarchically organiseec)] atedmiaf mpimg

compl ex strategic understanding and regul at.
trait EI, there is no distinctd oans ipnr eavbiioluistlyy
di fferences in emotional experiences occur b
i s measured using maximal ability performanc
E I a child can demansonsataddi meapecesi coBs st

individual 6s theoretical understanding of em

no



However, because emotions are subjectively e

measures is problematic, partly due to sever
and social influences (Zeidner, 2013).

Trait Emotional I ntelligence

Trait EI is conceptual_reedtas &pearodaeit\vadd aashkeidl
which are | ocated at the | ower | evels of per
trait El concerns indivodalal w6r p@rcapti omss u
individual 6s cognitive ability (Petrides et

refers to specific traits and facets that m

factors fadoladudsdoxtisadbdeli intgoyq nstwrédfll, emot i onal i
of 15 different facets (Petrides et al ., 20
and childrends perceptions of emoti omddatMavr
facet s. Trait El for children is comprised
emotion expression, emotion perception, e mot
seéddt eem-neontd vsaetlifon ( M8vreeel Tabteal), ZOAit
seldport which measures -tgphatad dehaat-ooams, i
rated abilities, and is typically followed
facets and bmeas wWreevse | logpveed. Consequentl.y, thi s

P M



Tabd e The sampling domain of trait EI in chil

Facets Brief descripticExample item
Adaptabil Chil dr epnedrsc epdlifo 61 find it h.
well they adapt new school vy

new peopl e

(@)

Af fective Chil dr emersc epdli fo am a very
frequency and i

experience emot.

Emotion e Chil dr epnedrsc epdli fo 01 al ways fii
effectively the show how | f
emotions

Emotion p Chil dr epneérsc epelifo 61 can contr

effectively the

and other emot i«

Emotion r Chil dr epnedrsc epealifo 61t i s easy
well they can ccunderstand h
Low i mpul Chil dr epnedrsc epeli fo 0 I do not [
effectively th what | wanto

themsel ves

Peer rela Chil dr emérscepeli fo ol l i sten to
gual ity of theiprobl emso
their classmat ec:

Seesteem Chil dr epnebrsc epealifo 61 feel grea-

sewdrth
Se-mbtivat Chil dr epnedrsc epdli fo 61 al ways t

drive and motivebetter at scl
Note. Adapted from Marvoveli et al. (2008)
| mportance of Developing Emotional Il ntellige
As previously mentioned, developing EI is inm
well being (Lea et al., 2019) and can prevent

PN



al , 2019). The development of EI i's particu
nine to 12), as this period is characteris
heightens the risk of devel omRilng €lmoetrieo naarle |
outcomes that are positively associated with
with academic achievement (Arias et al ., 20
(Petrides et al . ,( Ar0i0abs) ,e ts cahlo.o,l 2mo2t2 )v,ata nodn a
of success in school (Mali k and Shujj a, 201
school exclusions (Petrides et aSanch200 0edt) , al
2014) andg b(uKlolkyk i nos and Kipritsi, 2012) . As
l'i kely to feel excluded, which can |l ead to
Further mamal ysneg aand systemati c revi ews h a
correhabet ween EI and prosoci al behaviours a
al , 2022), suggesting that children with hi
conflicts and navigate soci alasisnotceiraatcetdi owist.h
heal t h, with higher EI associated with | ower
over -yaeaorneperi od (Davi#&bascal . DAZACMA ROA&Tr; n Viac
et al ., 2010) . F a c toourtsc oansesso chi aavtee da | wsi ot hb epehny soi
found to be positively associat edefwiitcha cpya ratni
interpersonal Adapsabili tay . (ARHA®) , and MC |
these varassgecpasionge it Iis evident that EI
domains of a childbés | ife (Trigueros et al .,
Assessments of Emotional Il ntelligence

Al though there are instruments to measure EI
practical considerations such as availabilit

o
Il



al ., 2018) .ré@pertusmeadsurseed fappears to be th

mi ni mal time and effort required to administ
require speci al equi pment or daresitdegl einwvs trouwm
use in a school setting (Brown et al ., 2018)

SSEI'T appear to be the most robust as they |
facets of EI . Furt hemenotre, hdwe hbodn theset Wwi
contexts, wiitalgepr ichadyYreaoahamwmld more specifice

Gonz8lez, 2023).

The key difference between the distinct mode
et al ., 2018) . Il nstrument sr etpoo rmhe anseuarseu rtersa iatn
devel oped as scales where theaet aEkE nostoume
individual s to rate the extent thé feem gelka
about ,WMpwveloivée et al ., 2008) . These instrumer
emotirednalted sitaatse®ing&d alsi Iwetlile s, gooddt her
predictor of (avatvu alv el d hRueittoheglsmor2008&)i nce tr
predictor of coping in everydeaeywpogittsyattihernys a
commonly used in educational cofbexabewitBOR

However, a podgdsieblpotcmawmdclofi partici pants a

or socially desirable way (O6Cesmanmr céit paloj ec
has been suggested that participants are | es
Unl i ke the trait EI i nstrument s, ability EI
(Mayer and Salovey, 2000) . l nstruments to m

emotriemlnated problems where the(ewganée empteot

PO



mi ght someone feel I f someone iIs kind to the

the BboAkkthough these instruments provide a
understand emotions and how they work, they
to predict typical behaviour. Fur tthyepri ncoarl d |y
utilised in contexts where a good theoretica
et al ., 2019) . Thatd itso, wupnadretrisctiapnadntso wvofud all
processed, and expressed through a mix of p
feel sad), cognitive interpretations, evol ut
are shapedrmg eunbdteoali ahocontexts; Matthews

Al t hough there ame dé@dyernadl aismetsrsumentls ty an

Luna et al ., 2021) there are very few which
(Davi s, 2018) . More specifically, t vaag eidn st r |
children etDo6aAImi,c02024) . To assess trait El

Questi o@halde For-@F) TEhQuets v &rhiidmndt ,Shtolre TFE
( TEI-QB8ESF) , are suggested t o be the mo s t

compr ehensei voed ctovaeirtagel theory and trait EI s
The TEIFQuweas devel oped-tfoodylezaon sdl.d rTehne afgueldl 8i n
comprises of 75 short statements and mgasur e
domain (i .e. adaptability, affective dispos
emotion regulation, | ow-eisine e Ims-damidi ysaetlpfee) . r
instrument -twypes sxalliekdmrtom 1 ( comanpd ledted |lyy adyirs
Completion timeniontaeser age iSs€€BEY tommr ( TES$S Q
i teemsd only provides a global score for chilc

bet ween 10 to 15-CAFnunesrumeaetTBla@Qushown ade

PN



20

al

Sc

pr
36

me

f a

an

nsi atefcy3), temporal stability, and const
strument specifically designed to assess t
08). The TEI Que and its wvari anitlsdriesn t(hMeo |neor

., 2020; ¥z&ontg!l eelz.,,, 20@®B4;. Rico

additionCFo the I&EhQuUee Self report Emot
hutte et al., 1998) was designed to measur
r an adult population it hasl ebeteon nuesaesdu raen
i msacrhyool aged children, specifically the S
0O) aged 8 to 9 in Tehran, Il ran (Orangi et
d measuwreguflaudn onshhod Eoodopteigmil &ami on, app
ilisation of emotions, and dgogmpieals csak iel [fsr.:

trongly disagree) to 5 (strongly agree) al
mpl et e. Then SS&uidd hase be a valid and rel.i

equate |l evels af I ®O8FEoamabrcensabkbt enz®19).

eval ence of Emotional I ntelligence

spite the multitude of positi(¥zeelasaloc, a202d
ere is a |l ack of popul atagoend ecvhiidlednrceen .o fT hE
idence <coul d partly refl ect the scarcity
ntioned, since emotions ar e sudbjbeycta vreanyg ee
ctors, including individual factors (e.g.
d other socialising agents (Zeidner et al

PP



| ndi vied Bahdt or s

Sex differences in EI have been inconsistent
model s and measur ement tool s. That sai d, S ¢
educational factors (i .e. apprgaaowup twmorlkg gr rsi
factors, such as c¢ommeurnb ala,t icoonmnfu niec atvieornb aslt,
girls are generally more verbally expressive
di fferences have beaecnt oartst,r isbuucthe da st od ibfifoel roegnicce
of i nformation (i . e. perception, emotional
evidence to suggest significant sex differen

compar ed( Aroi abso yest a-Al oR9@2et Amado 201 M, Qu a

contrast, other studies found no s elx2 dyiefafresr e
old (Mavrovel: et al ., 2008; Williams et al
Sex differences in EI facets suchn@aisolsolcawat¢
been observed. Girls generally score higher

to boys (QualterAlednsad .et 28It.2,mpRA@MaN)Moi Bsr et
found girl s sc-awade memdt,a rvsadInfors,el empat hy an
although no significant-cdnffetencesewer énobes
and Geraci (2022) froaundi b og recodmaoknpalli dsheelref . s ¢ @
awareness and expression), whil st girls scor

is considerable variability in the available

Evidence suggests EI deeledopd WwWitdéd aygpeerainanc
and | wanski, 2014) . Research to date predomi

l'imted studies on <children, -erx@pswllteidngyv eilnns .

Pz



Neverthel ess, studi es76uyggarsgs) tthand ottl@des c arda
younger @grlowpesar(sd)7 with EI i ncreasing with
highlight that certain EI compleitteyncireesed stua h
the opportunity to be developed and | earned
adol escentig) (Agesd 1383 slight decrease in EI
emphasi sing t he npereodg r saanm@3Bohnezk8dl heozo da nEdl Qu al t
Theoretically, El is said to develop rapidly
significant biological, cognitive, soci al ar
Zeinder et ia$t.evic@0®B¢edThmnsa study conduct ec
children aged 12 had significantly higher (
expression, emotion perception, emotion regu
11 a46d Thus, although there I s some evidenc:

i mportant to provide opportunities for early

FamiFhgt or s

The family system plays a role in the develo
manage conflict, and negotiate dN%Tez eatceal
2020) . Parents are key influeranedy,offlcllievel
(Li and Guo, 2023) . Specifically, parenting

suggests a positive association between auth
and childrends EI, wh.id.e saturtihootr i pgarrd mtni mag,r em
styl es) i's negativelyai smasoceitateeld. ,wi2h2 0EI1 A(r/
Parenting practices and family functional it
i ndividual s) Ela.n Rd ssiot iiwef | fueemicley i nteraction

bet ween mothers and children have been founc

PT



activities |i ke time spent watching TV were
(Al egr e, 2-Maeeno Met i md . (2024) further d e mc
between family functionil@y, awdt ldoumecst e eointad B
families exhibiting | ower EI , compared to t
family clearly support sf &mirloee! pameénicul améy

schagéd children, remaiesideokeainduté@i sopopae

Soci ocHalcttuorrasl

Culture may influence EI, as culture deter mi
has | argely focused on e¢emamticomall feéeealcep man
directly examining EI ( McNaldty ealt. a(l2Q1 R2)0 1f9¢c
ethnic minority c¢children in Italy (e.g. Col
|l ower i n emotional understanding and regul at

potentially due toSiamicudtluy,at MoNalclhyal eenag¢és

minority chil dr-emo thiaodn all o wdeerv ed @ @ime n t compar
children, attributing this to | anguage prof
cul tur al and ffeguisgi thbeadeveltospment of EI
influence of ethnicity on EI i's not entirel.y
also influence EI, with a significant positi
inaampse of 209 Muslim University student s, o
emotional balance (Butt, 2014). While cul tur
influence aspects of EI, the ewda,demaret ibawlear
pri mar yageadhoaali | dren. As many schools in the
understanding cul tural influences on EI i s

remains uncl ear.
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TeachkriRed ati onships

The t-ebhthdrrelationship is considered a sec
i mportant bond developed during childhood (
evidence to show that teachersdonmamédgemacte
devel opment of <childrenés EI (Hosan and Hogl
teached d rel ationship and c¢shd H-adg éedn 6csh iEll d raerne,
many of the avail abdehasge@dldiiledrTdhrosusmi gt obepr
by the deckthnédinetaadacbeship quality through
et al ., 2018) . Neverthel ess-¢chiRlucdi nsekat iedn sah
positively relatedutoomdés | dhieglhbi gimbitmgnahe
and maintaining positi-sehoel astcihoonoal h pcposn tdeuxrti, n
et al . (2014 )c hfioludn dr etlhaet itoenaschhiepr was-safooti at
c hdirlen who attended a university affiliated

who attendeschaolurban pre

Peers

Previous research indicates peer i nteractio
emotional competenci es, although most of t h
socegmdti onal competsermmoiods agred wihti H edp peedir.i é€mocsd
such as soci al ssapeodti nkredl 4 oc doppttdreace devel o]
seldgul ation (King et al ., 2018) . Conversel
victimisation, rejectimomnbeanas aid il aytiendy vhiatvhe b
regul ation (Valiente et al ., 2020) . Some st

positively associated with peer status and f

relationshi pnawi tibntiemtaetpemso ( Wang et al .,

P®



exploring the relationship betwa=n9E2) amadumae
positive relationship between EI and soci al
( Tr i geeturals. , 2020). As such, it appears that
devel opment of emotional competencies and EI
it i s Iimportant to create environments that
|l nterventi obBnsottionniadliclr egsrec e

There is evidence to suggest that i ntervent
effecti weol(eRwerettasal ., 202XD;nz¥adeaelz €tMM2aBlE. r, o Pu0e2
et al . (2020) anal ysed the esfsf eecdwsc aotfi oinmatl e r:
published between 2008 to 2017. The -review
experi ment al s-¢xpe eismeanntdal 3 spudi es, I nvol vi
participants, aamda | oysn su cttoe dg nah hmentfag f ft et s nt €
progrsammer e not explicitly depcopgpbatmatégihes
included soci al and emotional |l earni ng, mi nc
creative and practice intelligence). Overal
associated with a high M=ntOerwv2e)n.t iMnstmeafn telfd
were conducted in secomdarlyl)orwhuniev €r siintyere
conducted inopriamysi dducagi this, i ntervent
effective in primary weducati on, with | arge
compared to secondary =education, where | owe
I nterventnamgaedrfatomn< 3 months to 2 years,
the frequency of sessions delivered across t
from a duration perspective, interveneions |
the most effectdwvelibh3).ncTlease ngetsgelrim(s( > ulglg

> M



mont hs) interventions may not need to be i my
Regarding the tools used to measure EI, the
traits (i .e. trait EI instruimemrtesy)e memntes ;f oIS

when compared to tools that measured maxi mal

0.18). Collectively, this highlights t hat
education, for a durausbngofrhetwEEnNni Ast ouing
efficacious for improving and measuring EI,

Il n the cont-@amnz ®lfePE(2R2) systematically re
primary and secondary school children. The a
studi eppag-s8Bstprsetudi es wit hout saedc odnetsrioglh garnodu pZ
experiment al studi es. Amongst the studies,

explored intervinentliBon afafmpdtes sorzeBl r@nged fr

Al l pp#sest studies owvumph@&)t faowmdhtarm!|i mgar eased

constructs (e. g. emotional control and reg
invol vement in the intervention. However, as
validity and rdlieabilsi tumdefr mt hese ¢sthat I s,

difficult to isolate the causal effects of

weeks to 10 months, offering between 2 to 4
the duration of the I essons whiincihl amradrygedal fir
experi ment al and randomised trials (n = 10)
constructs in the intervention groups compar
8 and 16 weeks, wi t hr ytihneg nfunobre r2 otfo s4e8s ssi eosnssi
reported duration, ranging from 15 to 45 min
pedagogi cal model s, i ncluding Corporal Expr

2N



Sport Education Model, Teaching Personal an.

sci elmaxsepdogrsammal t hough the | atter was onl vy
Collectively, however, no detail was provide
the class teacher, coach, or resear-Mboleeno Fi
et al . (2020) , mo s t of the studies include
specifically either thte vd&riQaret,s,orori ttshec h$d
measure childrenbés EI . The authors conclude
children, although more research is required

n addition, itglhe &whtehompohitggamce of consi der.

when designing i nterventions, whil e at t he

ol l aborative work among children to develop

Summarigt ef vent i onEsmot o onnteetlrleiagseen c e

These systematic reviewbagpedvideerewe mteincres ,t

pri mary education, and in the context of PE,

onstructs. Furthaeeo, siitn gaupl paera rpsr etshcarti ptthievree d
O observe favourable <changes i n Eweekal t ho
nterventions, for betwdelb 2ni hat és spasrsi 8BS ¢

mpl emented in @i ®E tontlensf ewint addPEhent er v

here Iis a clear need for strowegeerieamee@aadmlatht
s few studies wutilised these designs. Final
tilisatiotnr mhentrsaitto Edssess EI . Specificall
he Schruetptoer tselHIf scal e, due to their feasibi
emonstrated reliability and validitlyes&s s
nstruments, alongside the design of the int



Mot or Competence and Emoti onal Il ntelligence

Recently, evidence has emerged of the positi
2023). Orangi et al. (2023) investigated the
participants, achiolsdrlie iy e®ne 3-8 6 ¢ dg & d elp7e syceearr tss

old= (360) and y2o0lunyge aads#&r0Oddlpsd 1(Bhe <correl ati on

MC and tot al El scores revealed strong to v
(range0-07.091) . Furtbhermoea] ednahwsi the group
showed higher EI, Il rrespective of age and ge

that even from an early age chHolwderveei wiethh t he
cressescti onal nature of this study, the causal

(Orangi et al ., 2023) .

A systematic understanding of the associati
El aborated Environment al Stress Hypothesis (
that poor MC is considered a pr irmgrsyy cshouroogda
di stress, which are symptoms of depressed af
factors. Secondary environment al ri sk factol

peers, teachers or parM@Qtlsayg Walgnerbedn annot ed

stressor, as children with | ow MC are at g
interpersonal conflict (e.g. peer victimisat
and sports),n whhewhritsiepldfcCtas ramey et al ., 2013
2014). Within the EESH, it is proposed that |

include concepticompedofensel-&maiesdcday)seded fsoci
(e.g. emotional, perceived and structural) <c

thus protect against internalising probl ems

20



that soci al skills can mediate the relations
i n-té-yéatd children (Wi lson et al., 2013). A:
participating in PE, PA andl sobeiainglayl | whag
on the playground because of their | ow MC (C
will decrease opportunities to develop EI th
part of a team.d Fmoar e,h eismep rroevaisnogn sMC acnan | ead
mastery and the confidence to engage in PAs
with the opportunity to acqui-avwaraenme 3 2,i nrhaotricy
sefl édgtuiloan) t hrough conflict (e.g. winning ant
Viera et al., 2020). I n turn, developing the
own emotions and behaviours as as @¢d@esmpotnrswec tt o
of ERBYEZToonNnz 8l ez et al ., 2023) . Given these f
i mproving MC could serve as a mechanism for
research is needed t®anmiofnifciartm otnh ihsa sr eel naetrigoen

pedagogi cal appveaklG, i an®PEpoobemmpalbly and co

Gami ficati on

Definition and framewor k

As previously mentioned, gamification may be
the devel opment of MC and EI, de@om§ltdeaz i etg
2022) . Gami fication is a relati vtehlayt nheans phbeede
defined from several perspectives, resulting

Fels, 2015). Zichermann and Cunningham (2011
gantehi nking and game mecdhlame cels| ¢ ms &,ngwlygiel sts el

p.7) defined gamif i-bcaaste do nmeacsh adntihces ,u saee sotfh egtain

21N



to engage peopl e, motivate action, promote |
one of the ndoesfti nwstdpotngspased by Deterding et
gami fication as O0the us@gamé gamtexXtesd .gnWer ea

(2015, p .275) | ater expanded this definitioc

design ¢ echganngenecont ext so. Gami ficatdokeuti |l
el ements, and theseecaat bgocietesgosisgdWemhac!
pyramidal framework (see Figure 2). Dynami cs
soeinoti onal competencies. Mechanics are the
forward, crepabgngesai veanaedofengagement. Final
and tangible elements that i nteract with th
presented in Figure 2.

Dyanamics
(Narrative, storyline,

relationships, emotions,
constraints)
Mechanics

(Challenges, feedback, cooperation and
competeition)

Components
(Levels, points, leaderboards, achievements and avatars)

FigdreGamification pyramidal framework adapt
These el ements, when appropriately aligned t
are fundament al to the success of gami fica

gami fication, particularly in PRPBE, wprnihmathiel gu

of these gamification el emeGitrsg| dliefzf eerti nagl .b e

2P



example, a systematic review found that out
PE, five used points, badges and/ or rewards
(Ar-Gf eS8l dez wde ad . &ERO0O&RNUGeet .bah. f h2d0og8@me r e
10 studies conducted in middle, junior and
strategiesd (mean = 3.4), whil stGiirn8cllduedzi negt &
2022) . For -PeGraenzp leet, laRiedeeld 2® 2dar natci ve and pr c
chall enges and |l evels (mechanics), and point

the use of gamificatigncesmpanegites (i specpbin

in primary school studies often align with
and therefore it i's easier for practitioner
i sol atcomt e st ®d debat e. For exampl e, it is s

is said to promote a 6égaming fa-adeb6 (Tu et

j ust awarding points and badges, whiooh tpot
participate in the activity, based on the Dbe
(extrinsic rmanbDeeai.d 6 rRyhaenr |, the underuse o
such as mechanics (i .e. chall enges, compet i
constraints) within the intervention studie
Extendinsgpatrhity dis a | ack o f i nstrumentati c

gami ficationseasttthangg-Rdezen &E.-Ca®2820e¢t Mal ey o

Neverthel ess, gami fication is wunderstood to
| earning, provoke emotions such as frustrat
2012) . It has been suggested thatsadhieaslel y etehr
competition and coll aboration, intrinsicall

extrinsically though a desire f oSDT RRywanr dasn dan

PAD



Deci, 2020) has been used as the driving the

on positive studeRtobehaal our2QFeyr nQuidetzas e

SeDétermination Theory and Gamification

SDTs concerned with soci al conditions that
well being (Ryan and Deci, 2017). Two mini t h
Needs Theory (BPNT) and the OrganismilcZ)l.nt ec
| mportant within SDT is the idea that BPNs a
and Deci, 2020) . Further, SDT emphasises th
contextual factors that s uRypaor tantdh eDescat,i s2f0al
BPNs include autonomy (a sense of having a
need to feel effective in oneds interactions

rel atedness (a feelnignggoft osiodriefriscamRya@anamcdc db

understood as the psychol ogi cal nutrients e
growth (e.g. a child who feels more supporte
engage deepegndi thnteaon (e. g. a child who f
and social activities, is more |ikely to hav
fulfil ment of these BPNs | eads to more autor
are frustrated or deprived, it cameil eq@ad( Ryar
and Deci, 2017, 2020; Ryan et al ., 2019). Bl

gami fication el ements (dy namiscast,i srheg/c htame sces

Li kewise, the association between gamificat:i
al . (2024) . For exampl e, 6choice over di ffi
exemplify the associ atiooin bedtewseet sSBTUucdandsg

support autonomy as they afford choice and o

2T



For exampl e, of fering a variety of meani ngf
chall enges that are not perceived as extern:
can provide individuals with oménmsl cahapt ex
informational feedback to individual s. These
with tasks gradvually increasing in difficul
i mproving their skillsmand, aebbeamenhg 8sewhoact

cooperation can support the need for relatec

exampl e, individuals work together to achie
participate indievViednealtlIsy,(iga&mi fniaocataitanwe) ca
by increasing the sense of connection and bc¢

that gamification has f-Maonu?mdz eetefdlect s20n4

Within SDT there is also the distinction bet

Organi smic I ntegration Theory (Ol T, Ry an a
underpinning engagement i n behaviournsg oorr ac
enjoyabl e. Ol T focuses on how different typ
within an individual, resulting in different

noseddt er mi nne@gelt dromisneddd ( seel fHiegurnegg 3)y.peBhessfe
influence and effect the occurrences of behs

At one end of the continuum i s amotivati on,

in an activitytrAhsthbhemothenteond,i swshiwgh refe
for its inherent satisfaction and enjoyment
the more controlled forms of motivation 1is
regulretfieamls to an individual s motivation th
puni shment. For example, participating in PE

2Y



teacher, respectively. While introjected reg
pressures. For example, engaging in PE to av
taking part (Ryan and Decied 2a0n2d0 )i.n tCng rtah ee do tr

f orms of more autonomous motivaticomdorwkrimemti

and validation (Ryan and Deci, 2020) . | dent
from personal valdeshatowvaéexamplté@deabehefits
demonstrate identified regulation. Although
t hought t hat It only emerges during adol es
Neverthel ess eguhtaegoateefers to an individua
external motivation (i.e. social expectati on

engaging in a behaviour feels as nhohgitghti't
may have started as extrinsic motivation. I n
of motivation, as it is driven by internal

motivation (Ryan and Detciign 20mRd )t heRegfafr@c ng
evidence suggests gami fication has favour al

motivati orRi(oOFeertnandMazr202®;z &#atad ., 2023) .

Behaviour MNon-self-determined Self-determined

Extrinsic
Motivation

Intrinsic

Mativation Amotivation Motivation
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Regulatory MNon- H External Introjected Identified Integrated Intrinsic

Styles Regulation ' Regulation Reqgulation Regulation Regulation ' Regulation

Perceived

Locus of Impersonal External Somewhat External Somewhat Internal Internal Internal

Causality

Fi gB8idree Organismic I ntegration Theory Contin
NotAkdapted Heomr Biehdti on theory basic psych
devel opment, and wellness, 1PGMi | Bf ohdrd and
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Gami fied I nterventions

Gami fication has shown positive resul ts ac

(Dicheva et al ., 2015) , behaviour al change
(Johnson et al ., 2016) , ment al heal t RORQGR I nfl
wi despread use may be | argely down to the ex
of traditional | earning environments, whi |l e

modi ficati eRn o( Fedr naaln.d,e z3Q@ 2 0d)e.c a@weer at meumbpar
reviews have been published on gamification
children and adolescents (Dicheva et al ., 2 C
2020; Yéldrem andd kSeany,gi2 02210;2 42 e.y bWkt ham an e
i's gr owi nga miniftnete @rsvte nitni ons wi t hin PE, and wi

section.

Gamified Interventions in Physical Educati on
Evidence suggests that gami fied PE interven
outcomes, including healthy diet behaviours

2020) , soci al e mo t-Mmrneand t ec oanip ea lema | 2011 §BR 0 ¢ evhagz
et al ., 202MKart BiPd&Nzs dtSodalos, 2024) -¥abdewmocaden
al. 2020). So far most of these interventi ol
and universivVayerevelt @baart2iha2@; e$o Plas,cuanld 2 £t
al ., 2028ui Faores al ., 2023) , wi t h -sfcehwo ohla v i
l evel GiABUdez et al ., 2022) . Neverthel ess,

research tkedt thas eéxplkos of gami fication [
ki nder g-abr tyeena/r s()0, EUl 26 meeanras=y )7 ( & du dMiedd | e, Jul

High schooll8l gwerr s{ 120 (ABiwd3ledez et al ., 202

™M



included 17 studies, and sample sizes ranged

varied nomenclature of educational stages ac
wi t h children wh o woul d be cl assianided I as
el ementary/ primary school , sample size rang
i mprovements in motivation, specifically int

BPNs, student rel at iThresshei pasf, odr eesneindt ivéosneeb o r dt |

not use a randomised control design with a
studies used pretest and post measures. l nt
school year. The sessionse,pgretwdaevio sdamugecdtsfn

the number o f sessions and duration varied
strategies used ranged from zero t,mntehmuese,d f

badges, poimes and didanoatspecify the gamif

For the studies conducted in middle/junior/h
positive improvements were observmdat i nwatciaond,i
enjoyment of PE and abghougheopersouchgnde®un
academi ¢ plemrtferrvieamtciean duration also ranged

The sessions per week ranged from one to thr

The i mplemented gamifiacmd itom eitghtt,e ganrd irmmnlg
badges, narrative, and i mmediate feedback. T
effects of gamification in PE, i nterventi on:

their specHUritchecomotreex,t smany of the studies
experi ment pipeogsreasetis | gmrr. dhi s i s problematic a
if the positive effects were a result of the

al so being unable to determine changes in o1

TN



Therefore, it I's evident t hat future resear
including-tersde anmedsmpoets to determine the effe
Gir8ldez et al. (2022) systoemati bereavicewduxce

pri mary school-MaewvweheznePEal SRom@23, e2024; ,(

Fer n8M8dgeuze z et al ., 2024; Rice et al ., und e
interventions in a primarysikichi®)] PENs oahe x
presented in Table 3.

—
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Tab3d@ami fied PE interventions delivered in a primary school cont e

Aut ho Sampl e Resear Durati on Vari ab Out comes

design(Delivery

Cenzi 497 childr Quasi 5we e k s " JumpinCompared to the C
Benjuto-yelatd (lexperi 2 sessions abilitsignificantly 1 mp
et al 329, CG, = (Delivered 1 Agilitabilities, -agoil dt
(2022 chil drenés ¢ Motor (<.001)
coordi

Sotos 72 childreCluste6weeks T I'ntrinCompared to the C
Mart2 11 years orandoml0O session motivasignificantly 1 mp
et al CG = 37) sampli (Delivered T  I'denti motivpg.ilbhl)(. No

(2023 designclassroom regul aobserved for the
T I'ntroj
regul a
T Extern

regul a
Ferna 290 childr Pr-e 15 weeks T I'ntrinA significant 1inc
Rio e 14 years oexperi 30 session motivamotivation.

(2020

TO



Aut ho Sampl e Resear Durati on Vari ab Out comes
design(Delivery
(2 per wee
mi nuDebi ve
the cl assr
Sottos 506 childr Quasi 6 weeks f AutonoA significant 1inc
Mart?2 9 years ol experi 10 session T Compet EG compared to th
et al (EG = 250, (Delivered 9 Rel at e
(2024 classroom
Quint 417 childr Quasi 1 month f AutonoNo i mprovements i
al (to 12 yearexperi 9 hours f Competexperimental grou
(Experi men (Delivered 9 Rel atecontrol
= 226, con classroom T Intrin
191) motivaNO i mprovements i
9 Extrinfegulations in th

motivacCompared to the ¢

TN



Gami fication and Movement Skill's

There is a scarcity of empirical evidence 1in
pri raagreyd chil drendés movement skills in PE, w
(Ce-Benjumea et al ., 2022) . Ocelkbes ofudiaens f h &
secondary school student s:V8maguemerett waKil | 2 0i

home <context ( Dav iBeesn jaitmeal .e,t 22024 )(.20Q@&nzias s

gami fied programme omdj umopionrg caoboirldiitniag si,o na gair

old children -eixnppeSpanem.t aA quwassign wi th an exp
wi t ht epgte daredstpametasur es was utilised=3Z%ei rsam
the experm=meln6t8li,n atnhdke control group) with ar
Compared to the control group, children in t
jumping abilitieordagad.i@®®Pl)(aandd meaDroltder ve
grils in all four age groups. The intervent.ii
sessions a week over 5 weeks. The study does
on the implementation of gamefioatereensitont e
(e. g. story), mechanics (e.g. chall enges, 0
badges) were also used. Overall, i1t appears

approach in PE, andmdeéaovkekey WwWgstbrowdhmssoo

aspects of MC.

Il n the study8bgudzrettndez (2024), the effec
gami fication and practice teaching style on
investigatede, Segeonhgary schoo’0.s6t8u)d epnatrst i(cme
in the intervention, and were assigned to ol

practice teaching style and gamification; or

TP



real i ty, although distribution of ©participan
an increase was only observed in the practic
three groups increap<e.d0G@hl)eiandc pholréB) n qA mtandegr
in |l ateral jumps was only obsep<.edO If)o.r Hdwee
given the combination of practice teaching
intervention, mitne swhdaitf feixctuelntt tgoa ndieftiecrat i on s
in motor sEKihaéal bwtciomeas home context, Davies
of a gamified stabi-toy&alskidchisl dmerd emhy Dinc
as el ¢epti ons anpdo-sceoggtnipiilomts .s tAungpyl dwla sc hd d ndad L
and they were allocated to the either the in
poséest, even after congmioflilcaingt fdoirf fbearseenlciense
stabil ipty. 8&G1pd s.FAS1 )(, p<c.o0gOnli)t iaonnd (p=e r.cOe2 lv)e df oM
children in the intervention group. The inte
l2veeks and consisted of two activities per
was underpinned by a framawdrkitol i saedel?demgt:
strategiesd6, designed to support BPNs concur
gami fication strategies, and supporting BPNSs

observed in thististvedghaAbtebowehepdadaserdyed,

parleead i ntervention, designed with the ear/l.y
whi ch i mits t he gener algiedabdHhiiltd)r emor Ngwien
accumul atioml bthoeghdénmet ed, provides some
gami fication in PE, and for the develtoqpp ment
l2veek i ntervention may be sufficient to obs:
witmeahodol ogi cal robust design S i mi ted

specifically in -BBedostedenwst hnpEnmbaand.



Gami fication and Emotional I ntelligence

There is no evidence of gamified interventio
is, however, research conducted with wunivers
For exampl-Mat eNoasv veatr real . ( 20 2a4 )g aammi af | i yesde di ntt heer v
EI , as wel |l as personal i ni-éfifaitd avcey, emdmge pun
student s11(2) . The aut heoxrpser utmelnit a¢d d@&siggms iw

interwmenbtbbdPnabfd noniagRéeés glrtouupi fdi cated the i |

i mprovped OBDI1)(, with a smah2l =ti®@.f@¢edi smudénhest.

intervention group, compared to the control
initiative, entrepethecacanl Bhei tmder a@nt isoe
strategiesd 6iomas, nhevatsyeantci svas I mpl emen

authors concluded that gami fication was ben
wel | bei ng. Further morceo,nsttihucu galt undaenrtass ea/ree
|l i kel y etnlgea gientwdartvhent i on, and therefore more
Il n anot her <RtowWdy,guRedaeandd . (2022) eapblored
comperativemaoti kavedEI garni ng, among univers
However, the sample was no probabilistic an
stuldye sample consisted of 102 students who
no control group was used in the study. For
emotional= clo®dni)tywnd emot00Ohp! Atipfaoagit nonesi
was found for emotional attenti-bast baBehehe
effects were also observed for motivated | e
teacher, who tdunecdirmadomg2ZbbE s mpbempnt at i
the intervention was delivered for three w

incorporated a narrative, chall enges, COoOO0Op¢



highlight that gamification may be promising
trials, using an experimental design are nee
exploring the -agnepdacdahiondrperra,tmafcuyr ti fse rwair mwaend teic

i mportance of this development al peri od.

Gami fication and Motivation

Regarding gamified inteMaeninensetandl mo(2028
randomi sed sampling design to investigate t
motivation-tvaa-yklabdeshi hd®en. Th2 stampéret £on3
the experimental group and 37 in the control
childrends teacheweébrddiOatlieessonBefoore twhé& i
were provided with a sesisfiiomatamnhaow rtaoegdgime
intervention used points, avatar s, narrativ
assessaendd gprgsdr venti on using the motivation
test results revédaltead nismict inolt i ivaerli @eamsed diemt
regul ation and external regul ati on, and no
reveal ed gamification only improved intrinsi

(p= 0. B8B28) autThors s-spgpgesfedabnbhechanges in amot

very | ow baseline scores, however, this coul
would have factored in baseline skergasnerralrit
classroom teacher could del i venrbwpmpamtidd edlurF

the initial stages.-Rilon etnodlher( 3@d2ad)y,i rwee ntair
effects of gamificatigna-emperniudemt &|6p orsoth € vart
test design. Two hundred and ninety students

study. The intervention consisted of 30 PE |



week period. The curricula elements included

were teamad-ipptsér venti on using the intrinsic
gualitative information was abtraeivreead efdr cam ss t
increase in intrinsic motivation after the g
students enjoyed the intervention, noting th

the novelty ofvetnhe ogamiTfhiee dusientoefr mi xed met

reasons. |t provides a more comprehensive u
motivation. I n addition, It can enhance the
(Creswel |l HowéeOddr , as there is no control gr c
establish casualty and is problematic for in

Al t hough not conducted with a pMamarynwezcledo
(22 explored the i mpact onofsea ogdagthudenh csmt
moti vaheosample included 275 participants, é
Participants were assigned to eitheramte exj|
po-sitnt erventi on. Results indicated thansior

motivation significantl y anntclrye adseecdr,e ansheid .e Tahm

was delivered by a member of the research t
l asting 55 minutes each. Il n addition, t he i
badges. Despite pgdretsentf itndi magtse tihati st hen mai
|l essons was not blind to the conditions; thu
teaching styl e. I n contrast, a study conduct
motivaetilowi hhgeeak fgami fi ed Ii-Vatleerrvoe ndti oal .(,Fe?2

intervention combined gamification and the u

by the studentsd6 respective teacher.iddhese



gami fication and technological resources, me

attributed to one or the other, or both fac
strategiMasrtiinneSzotets al. (2®24postnhucy dmrad gtelser
model -Y&leerao zet al ., 2020) may further contr
results, and reduced effectiveness. As such,

strategi es temats sawpg pporotmoaiksi Imbrt i vati on.

Gami fication and Basic Psychological Needs

I n a rcihmardly context, two empirical studies |
of gamificati on-Manr tPPEneozn eBP Nasl .(,S02t002s4; Qui nt &
earl i est studies in this peodputlhaet | efnf, e cQusi nd fa
exergaming intervention on BPNS, as well as
among chil-tl & emorledy.e dTHd® sample comprised 417
to either the controlg(oaup (1M1F 226).heRaxul
i mprovements in BPNs in the intervention gro
intervention. | mprovements were observed f ol
were observed foextatnahsregmbatvahjopny amo:
was delivered by the same teacher for one mo
the inclusion of gamification strategieso (I
the inittemvegroup participated in both the gan
is difficult to distinguish which design ini
these designs need to be analysedstepar dthels
findings, a trial examining the effects of g
found favour a-Mhet +tesnl e aBoft o0og2024) . I n t hi ¢

506 participants (mean aqmed =t 8B .&i4t hyeerartsh e wex



250) or control group (n = 256). The i1 nteryv
foll owishgua whhré&shop on basic aspects of a ¢
and took place over -wlelC kP P elr e odlio 0 aR eesdutl & iss ii gan
i ncrease ip= aWwtloonomypo(mp@terneadgsel @ad2dnesast
intervention group compared to t hoepecant nml, .

participation and motivatigamimaydhawne eirrvemea

These empirical studies provide evidence the
i mproving physical, psychological and affect
stronger research designs, i ntcrlould i aarmgd eixrptee ri
group. Furthermore, there is variation in th
makes 1t difficult to determine the sufficie

it appears that idhtemargpes owsr ¢ hamplodbmemtved
average. Furthermore, many of these studies
gami ficati on, and it appears these were I mp

approach imrmrwPBtudhesglescri be the teacher t

Finally, with the exception of one study (Da
in Engl and, and even t hemsetdhd ndteudyentooms d
children and was not i mpl emented in PE | esst

novelty of exploring the eff esaxthsagdkfd a hgd irfeir

Engl and.

Summary of Literature

The |l ow | evels of MC observed among Engl i s

(Duncan ewiah. dizd@aad2pntaged children dispr o]



2015) . pahtscaoabaegpyvey the strong associati or

positive devel opment outcomes (Utesch et al

i mportant, as it enabl es children to navig
psychol ogi cawnelwelasbetimegi,r associ al , cognitive
al ., 2019; Trigueros et -babked PaAtLeyvenithiidres
i mpl emented to i mprove <chil dr enmoost aMC e ( Maark
interventions designed to i mprove MC in chi
despite evidence that these children typical
(Fairclough et al ., 2024;. ,Ga2s0sle5l)i.n Setmidla.r,l y2
schbased EI i nt er vaednotlieosncse ntta réghe2t)idnrgehg r{da ga\se I
a development al period characteri sMdl éryo ietcr
al ., 2020, ¥zad8heet ghps BAOBHA) i ght the need
interventions to support both MC and EI, par
such interventions, children from | ow SES b
physipsglc,hol ogi cal , and soci al devel opment .
interventions are accessible to all children

PE present an ideal setting, gi voepnp arhteu nciotmp u

uni ver sal participation.

As previously stated in the I|literature revi
(Lor-s). 2B20sting |iterature has highlighted
approach Gi rRBH d(ekr wfte al ., 2022). Yet, the e
El and MC-agfedprcihmdrdy en remains undatremmiirsed
domi nated by studies conducted in Spain and
such, future research iIin this area is 1impor



t hus, exploration of |tohwe SeEfSt epcrti smaa fyE Igsaamadoil ¢ ¢

MC should be conducted.

To effectively address and support the devel

should be tailored to the specifi ceprneducst iodn |
(Smith et al ., 2023) . |t iod l abasanalbhe bed we
stakehol ders and academics, such intervent.i
successfully i-mptkedesteedi ngs,reaauch as PE | €
However, the extent to-dehietlbopPH (Cteffentdi e
feasi bl e, acceptable and effective in impro\

' i mited (Fairclough et adlevel2®dRed .i Ftuert \hemt ie

to guide theEdestgnvehtionsre P

Research Aims and Objectives

The overarching aim of thi s -dtehveesliosp eids gtaani & x
curritaulgaet amdg| M@meng -y®6aft d children attendi

di sadvant aged communi t ideesv.e| ® p e aH Bgrasuie mam th |

competence intervention WhajpKE @&uwrh oTohle ssteackoenhdo |.
to evaluate the feasibility and acceptabilit
the preliminary -@éévVvelkcupedmasdhi dfdremésc &l , M

motivational r €hgaupl tibehrée oFi b e ( Bhudd, 2and final a
of a gamified PE intervention on MC and EI
trial (Studiyx 3 Ea€hapti er of this thesis wildl

presented bel ow.



Study -deveCopment of a gamified physical e
intervention with school stakehol der s
ChapEFeur

T To -dceovel op mogaeamehi edPoEnpientteenrcveent i on wi

school teachers and year 5 children (a
Study 2: Feasibility, acceptability and pr el
education intervention on motor competence a

Chaptiere F
T To evaluate the feasi bddvidalyo paendd gaacnti e p
intervention in a primary school <conte
T To eval uat e t he f eparsoiclieislsiet y reftr uihteme:
management (i . e. data collection) in a
T To explore the predlevmiopey g@gaimedti € doPE
on EI, MC, BPNs and motivatiohal l0egul

ye-atd children.

Study 3: The effects of a gamified physical
and emotional i ntelligence amemxgpeprnimaantyl s @
study.
Chap$iex
T To explore tHWeveflfopetds gami &died PE 1 nt e
BPNs and motivational reguloayletmmnadg i n

chil,dommared to a control following us



T To evaluate the-dewvecd ptpaeldi Igiathyi fofeda P&o
primary school contexts-debeyopdenhopeo
T To develop and pilot a tool to assess

pedagogy i n PE.
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The purpose of this «c¢hapftoeurndiast itoon so wtfl itnhee trk
di scussion of pragmat ifoml| astentth & yhgewirckitng ap arf

met hodol ogi cal approach, and ethical conside

Phi | misoal Position

This thesis adopts pragmatism as its overar
met hodol ogi tal atidersbi ltih@®pn gsleaslkloPciig md ME8 M i
concerned wi-wdr Isdo | pvri cebyl achnbsesbaanrdc her s t o mov e
dichotomupd@ptasi ti vi sm or construct iWitsmn( @r e
pragmati cmet amdwo afkderh s iettieacrtsevidd rhign g esear ch qu
rather than adherencetiona(€regWwel lphahdse®ph
Pragmat i sem pruitacrointeis raensd( ed aggt. i odbnwahbalte wor ks 6) (

consistency,whMaxc y,an20p0r30)vi de a practical fr

and appliddhiproeparads gm is well aligned with
aient o devel ebpasgamicPbeod nt ervention to | mprov
outcomes (EI, BPNs and motivati ofhradg maesgiuslnat i

cloaéekbgimt h me txltewWlds research, dboth g@wmphastate
guantitative approaches to address cpmplex r
parall el , the UK MROpfrargamaworck aadv @d aitread i 3t
guestions and emmestelwoeddsedm c(es.edBaud wophi-welnl d

deci si opSkiaki mgt on et al ., 2021).

Phil osoplhaigenaltliy,m p s scelvareayd teel tehnsdergtpsd yt he r e s e
design (CreswelOhtatctodog@leamnls, th@lnhnpture of rea

bet ween the worl d asrmdphuwmgamwhiernthemrpmetadtiitogn,i ¢

YT



independently of human per cBpyman,Fo®»Mhla=s)n.i n:

ontol ogi cal perspective, pragmatism all ows f
realities, providing flexibility in how the
(Creswel | ankp iGltaemieo,fl ®2g@&1 7)o t he theory of kn
the nature, scope and justification of kno

met hodol ogy (FBrroynémaanst e2mMglRkg gip@ealagwmat i sm e mpha
a practicarailentratseud tasppr oac h, encouraging the
ar e mo s t effective for ahGweswalgl taered r Elsa&r
Pragmatism treats epistemological and ontol o
frameworks (Bagmapy, PB15rrms of methodol ogi
integration of gualitative andc&edu auedshioglitss v e
tailored to the specific rese&othepriode eyn,
phil osophi cal positions have directly infl ue
Il n addition, di fferent ontol ogi cal and epi s

phases oftbhbesesaddclkss the distinct resear

Aspragsmaupports met hodiodnoaldlbal up xweadd Iniestnh 0 d s
pr owiodrepr ehensive insight sl nCirse saphdudrtashan da rcd a
pragmatic stasear clh agediivigedr ¢ thiavel v across th
Study One (Chapter Four), a soci al construct
a relativist ont ol ogy (Kamberelis and Dimit

enabl ed an expl emratpiecn i oes mahdi plrea opi tised

childrenbés participation in PEdewdli apmeaevmts @fa
gami fied PE intervention. Studies Two and TI
mor e pr agnfaMoircg asnt,a n2cOel 4 ) . Bao trhimxeetdh d ds s apmp b a



integrating quantitative and qualitative dat
problem. This pluregrnadticcalppraatcihoranplha sk so
the MRC framework, which promotes pragmatic
(Skivington Aetpralgmat2@2 s)t.ance shaped the se
coll ection, and anal ysitdhemdtoltaids ,shdarfd eidn t o
practical, actionabl el arniseéngthefsi.eoTBi st hme trheos
identification as a pragmatic relativist ( Mo
but i nstead awoms| doprdildrems byadrawing on th
and meaningf ul tdhtbBeospeathtconohtsextnabl e

flexibly and appropriately to the different

rigour.

Theoretical Considerations

This PhD thesis is wunderpinned by two theor
Theory. Gamification serves as the pedagogi c

is theoretically underpinned by SDipl{&yiamnesan
the i mportance of satisfying three BPNs, nar
as distinguishing between different types of
motivatheinngwahd sustai neldecein g a2g0e2nde)n.t T(hRey awo t
Theory underpinning this thesi s i s Ecol ogi
Ecologi cal dynamics views | earners as compl
emerges through cont i nwiotuhs ,t hreeicri pe rowiarl o ni nmetnet
2021) . This perspective shifts the focus fr

interplay between the individual, task and e



There is a clear conceptual synergy between
theories emphasise the importance of environ
active participant whose gr owt h nedmenrggse.s Wi htrhc
SDT, the process of internalisation is descr
wher eby i ndividual s progressively i ntegrate
engagement with their enviparnarelnel ,( Reycaml oagnidc
views |l earning as an emergent property of th
the individual, the(ChoWw, eandlFt 0m2@h@®pr peme
environments that encourage exploration and
both autonomous motivation and motor | earnin
and ecological dynantiicen offdrertshe dediugn dmod

gami fi catimnenhamde amantsi vati on and skill acaqgl

Met hodol ogi cal Considerations

The research design of this thegaasadcowsi mt e
met hods designs (Study Two abasddhreed)er Asntoi
effective in promoting physical heal th and v
al ., 2022) . | b amesdt ndeseventdeceosinaest gbl i shi

devel oped tdhorwnu gahp pa otachn by exter nal expert s

2019). As suickhealst h etniecermsvyemave | i mited consid
(i . e. the school) and the needs of the indi
Moores and Evans, 2017) . I n some cases, thiscs
alignmenscwooh ¢cbet ext, alongside insufficie
of individual schools (Eisman er al ., 20121
context can hinder schoolsd adherenctei dm, i nt



ul timately compromising the effectiveness of

to address these complex iIissues and to pot e
tailoring interventions to semecigfiinog csa natkeexhtos
thi roducti on process, i nterventions can b e
relevance, adherence, and i mpl ementation, ul
al ., 2008) .

While only one study has idnevveesltoipgeadt e dn ttehrev eenft
(Fairclough et al ., 2024) , resul ts I ndi cat
intervention. Further, alt hough nperndlail mi meaa lyt
outcomes were oOobserved. Further afield, a re
al ., 2024) explored thdasmdacihtefveartoocspa
sedentary behaviour. The er ewfi ewo |hli ggthd ri agthit ved|
children, teachers and academics in the pro

reflects certain studies finding no signifioc

was involv-dédvelnopmeeritscsop but ot her stakehol o
partners) were involved in the I mplementati
devel oping interventions with children is mo
chil drtelme wsgdce to express their views and i
such, this could potentially |l ead to increas
role in shaping the intervention.emént daei cmal
and embeddedness of the intervention at the
of the students and challenges in addressing
role in this process aswhihey ioaegfatci hgt ahe
theoretical evidence to ensure that childrer



effects of t he interventions, mo st studi es
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ntioned, the authors (Van Oeckel et al ., 2
I stakeholders (i.e. particitpesesfiddinges

mited reskaged ME isrctherou e mtrioadrus ta rogna goa o ciers

s led to a scarcity of practi calprgod ucatnicoen
a school settindg Cwiitth oacHdi ledr e .an @ 0t2683 c IRa
udy Oneech empt DIy cd epvae loappynoecnete s i nvol ving schc

d the academic research team to develop th
ch an approach would enhance the feasibild.i

the inter aepsicmae ywicohit ext StOdyi g wet ( &£lh.a|

il ve) evalddeatédpthe cuor i met nond 1 st migavaigumh x eido

convergence mo.deTha&wuCrlieisstwaetlilv,e 1f999s)i bi | i ty
d quantitative effectiveness dat a, wer e C
nverged during the discussion. The feasi6kb
cruitmentr,verettiemn isoncepgtnalkei | ity, data col |
nsistent with MRC guidance for preliminary
16) . S ChyppThedeptmkxk eal neentbheodddsed desi gn, w h
alitative data provides a supportive seco:
ar k., 2017). That i s, gualitative data came
tervention amgefokhowsupfobothecéil dren an
ose invotldeedcliompmehe poolchees sr a tStoundayl eT wfoo r.
t hods i n Studies Two and Three was t o pr

der standi ngr o b(l Berhyemar neBsyeZafirdcithyi g wsas, possi bl e

mpl ex research questions that may not be



combining the depth of gual i tative 1insights
(Creswel | andh€l guk)] i 2&8tlirye data provided
participating (children)-deavnedl opeldi vgearminfgi edt e
specific contexts, while the quantitative d
intervemltithhmagh otf iies sapgp re@anthla chy ammgt angexaend anet
be hall enignfnlguemaded by sevesalarchoiquesti odinkf ¢
instrument design andNerpt hehesam x{eBRle ynmed eh,oaf
i n Studi es elneob laendd tThher eied erattauffr ietshad i iomtwabrf vecekretyi

extends beyond the | imitations of exploring

The development and evaluatiedhhef MeédiecglamRés
Counci |l guidance on developing complex 1nter
intervention devel opment phase, teachers al

devel opment wor kshops, whad hofaitmea ¢gamiifmpedyv

i mpact and i mplementation (Craig et al ., 20
feasibility study with a smafbrmampbe wast he
of the intervention, trials met hods and pr
typically conducted prior to a definitive r

related to recruiveménon mecemptiabn) i inwtand f

procedures and study design (El dridge et a.

were assessed using a traffic lIight criteric
experi mpntat trial, which eval uatPRisl athesteddie
are typically conducted following the compl e
on a smaller scale before a | arger definitiyv



pil ot studies can provide detail on the int

alongside the effectiveness of the intervent
Et hical Considerations

All studies received ethical approval by Liwv
(Study One: 22/ SPS/ 064, Study Two: 23/ SPS/

considerations should bebinadceosvdlwed i inmMVv alewiemg

children has an added | ayer of et hical cCon
Association, 2013) . For children under the a
unabl e to provide i nfasrsmeend csdanmsaneendt.,b &onod tthhiesr
tiers of ethical consent/ assent were obtain
(Shaw et al ., 2011) . Gatekeeper consent al |l
gami fied PE interveretdi omi.t hT e ancfhoerrnsa t weorne pparckv
provide informed consent to take part. Par e

about the research project and were made aw:

child to taker @raritnf ®Pramatnit@an /packs contained
friendly information pack that was of appr oy
opportunity to ask the | ead researcher gues
proded on the information pack. I f parents r e
the |l ead researcher sat with the children an

able to ask questions and were ashe¢ectf Ahe
parents/ carers may have consented for their

want to assent to take part in the study, th



As this project involved going into school s

research obtained an enhanced Disclosure

and

for the | ead researcher to woreknbwirt bbetimg qhie

To ensure confidentially and anonymity,

under password protected computers. 1In

dat a

addit

children as part of amsamyemicsoantfiiodrendandl i & yf

Parents/ carers wer-engtioenheihre cihiolidebéion@pdl

recorded, and only those parents who consent
et hical i s soness dwerea alusong this project inc
power issues, giving feedback to participant
2011) .

The inclusion ofchildren living in areas of deprivatiaequired careful ethical reflection to
ensure participation was both meaningful and responsiésearch ethics frameworks

emphasise that soeeconomiaisadvantage can heighten vulnerability, and theretsearch

mustavoid compounding existing inequalities (UK Research and Innovation, 2025). In line

with the United Nations Convention on the Rights of the Child (UNCRC), the studies within

this thesis (Chapter FouSix) wereguided by principles of norexclusion; no child was

excluded on the basis of background, literacy, language or ability (Shaw et al., 2011). Children

in disadvantaged communities may be particularly vulnerable to exploitation in interactions

with adults,and the responsibility lies with the researcte t o s af eguard

dignity. Clear safeguarding protocols were followed, includingag@opriate information

sheets, support from trusted teachers, and the presence of a trained eesatradurrent
Disclosure and Barring Service clearanodine with UK legal requirement®r working with

children.
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Differential power relationships between adult researchers and child participaalsazdfect
childrends sense of agency, particularly in
authority may feel expectg@im, 2024) To mitigate this, children were reminded of their

right to withdraw at any stage without negative consequences. This was reinforced verbally at
the start of every session, and during activities, ensuring children understood they could decline
tasks or engarticipation at any igen time. Given the higher proportion of families with
English as an additional language in disadvantaged areas, consent forms were translated into
community languages, and interpreters were made available through schools, enabling parents
to make informd decisions without exclusion due to language barriers. Managing expectations
was also important to avoid tokenistic involvement. For children, the emphasis was on their
role as cedevelopes of PE activities, and to provide insights into the delivered ifyean
curriculum.Games and interactive task®re emledded to make participation enjoyalds

well as meaningful. In addition, children provided feedback on traegelopment workshops

to the lead researcher, and this was used to improve the next workshop. Ground rules for
sessions (e.g. respecting ideas, taking turns, listening carefullyg,omeeveloped with the

children and revisited throughout, reinforcing agency and mutual respect.

Together, these measures embedded ethical considerations into the methodological design.
They reflected international and national guidaf@ieaw et al., 2011yyhile responding to the

contextual realities of schools in disadvantaged areas. Drawing on previous professional
experiences in such settings, | was responsive to the Iséangties potentially face, including

limited resources, linguistic diversity, and exclusions from decisiaking, and sought to

design the studies within this thesis that imised burden, maximised accessibility, and

el evated childrendés voices. I n doing so, the
potential harms, and created an environment where participation was voluntary, inclusive and

meaningful.
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Thesis Study Map

Study Objectives and Findings
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to create a curriculum that would be more f

school cont ext and needs.

Abstract

|l ntrod Motvieor n t competence ( MC) and emotiona

associated and i mportant for child devel opme
causal relationships between these outcomes.
enhance MC and EI, but i mplementing intervent
stakehol der I nvol vement to ensure feasibil.@i

met hodol ogi cal edve vdeel nocpemet not p hwyosrokc ewtictehdiunc at i o n
and further reAse@Ehiced ssudyeqdeseddbes!| Oohiengr .
gami fied PE intervention with school-agedkeho
chil leehoAdst:ot al of 91 children and four cl 8

schools partici-pavtedopmemat swoi kshopscoData f

thematically analysed and i ntfsoprenteidf itch eg admi \f d
curlrumRiesuFt sadirmgms cfthil dren included: (1) t h
movement skills (FMS) to improve during the
PE, which included skill devel opment and so
equi pment nen BBdAI| €43%0g9games, activities and ¢
in the i1intervention. Findings from teacher s
i mpl ementing a gamified model i n PE; (2) t he
tdh overall devel opm€wownh c lodShtidse: men therdwé tgiy o np.
framewor-6e vfeolropd ang PE interventions within

strategies to operationalise gamification.

acceptabiddevel ofpetdhéeomcencvceadasenBC and EI



I ntroducti on

Ment al health is the state of an individual ¢
(WHO, 2022). Globally, issues such as anxiety and depression present significant health
challenges (Erskine et al., 2015). In England, the prevalence of meatdd peoblems in
primary-aged children (5 to 11 years old) increased from 9.4% in 2017 to 14.4% in 2020
(Vizard et al., 2020). Unaddressed mental health issues in early life can lead to adverse
outcomes, including low academic attainment (Deighton et28l18), permanent school

exclusion (Paget et al.,, 2018), poorer peer relationships (Long et al., 2020), and ongoing
physical and mental health problems in adulthood (Schlack et al., 2021). Identifying protective
factors, particularly among those from lowcgmconomic areas (Reis, 2013), is crucial in

mitigating mental health problems and associated negative outcomes (Holmes et al., 2020).

El has been defined as interrelated competencies that enable processing of emotions to guide
thinking and behaviour (Mayer et al.,, 2008). Developing EI competencies (e.g. social
awareness) is important for children as it aids their understanding of medtaoaral
wellbeing, helping them to adapt to change (Lea et al., 2019). Moreover, developing EI
competencies during childhood can prevent mental health problems in adolescence (Davis et
al., 2019). Childhood is a crucial developmental stage, and EI comspetalevelop with age
(Durlak et al., 2011). Importantly, EI competencies are not fixed and can be improved through

schootbased interventions (Hansenne and Legrand, 2012).

Evidence suggests that high levels of EI competencies can help buffer prolonged internalising
behaviours in children (Davis et al., 2019). For instance, higher El was associated with lower
depressive symptoms and feelings of loneliness over-geareperdd in children aged 9to 11

years (Davies et al., 2019). In education, children with higher El are less likely to be excluded

N N



from school, highlighting its importance for socialisation in primary school students
(Mavroveli and SancheRu i z , 2011) . Simil ar | yrelati@hs and nf | ue
facilitates prosocial behaviour at school (Petrides et al., 2006). MoreoysrsiEVvely impacts

overall physical health (Martins et al., 2010), correlating with increased participation in
physical activity (PA) due to stronger seffficacy and interpersonal adaptability (Amado

Alonso et al., 2019). Therefore, promoting El throwsgitially interactive PAs can enhance

emotional development (Khan et al., 2021).

PE lessons necessitate participation in PAs and support holistic development, encompassing
physical, sociaemotional, and cognitive learning (Bailey et al., 2019). Globally, PE aims to

i mpr ove M®(Lotasl2020)) defined as the degree of proficiency in performing motor

skills (Robinson et al., 2015). Developing MC benefits children significantly, with positive
associations found between MC and academic performance (Nobre et al., 20Z2bteseif

(Lopes ¢al., 2022), physical fitness (Den Uil et al., 2023), and perceived physical competence
(Niemisto et al., 20230ne aspectof MCBMSwhi ch i ncl ude both tradi
skills (e.g.tradint ingnalk nmo v a developingcohmpkténsed ( e .
in FMS during childhood can enhance opportunities for PA (Hulteen et al., 2018), laying the
foundations for developing more specialised movement patterns, such aspgoifit skills

(Clark and Metcalfe, 2002).

To the aut hor s Bohdmmadlaegdea al., (2023n Haye investigated the
association between El and MC, examining three age groups: childréry®ars old (N =
360), adolescents 127 years old (N = 360) and young adults2iByears old (N = 400). This
crosssectional study revealedreng positive correlations between ElI and MC scores,

suggesting that even from an early age, children with lower MC may have lower El. The

N N



relationship between EI and MC can be explained by the Elaborated Environmental Stress
Hypothesis (Cairney et al., 2013; Migsa and Campbell, 2014), which posits that low levels

of MC contribute a primary source of stress causing internalising problems such as symptoms
of depression and anxiety. Poor MC is also
children with lowMC are at greater risk of negative social experiences and interpersonal
conflict (e.g. peer victimisation due to their lower apito perform well in games and sports),

which impacts on their selforth (Cairney et al., 2013; Migsa and Campbell, 2014). El
represents a personal resource that buffers against the negative impact of stress, protecting
against internalising problems (Davis et al., 2019). Children with low MC might avoid taking
part in PE and wider PAs, leading to deased opportunities to develop El through social
participation in group work and being part of a team. Improving MC can lead to increased
feelings of matery and the confidence to engage in PAs (Lopes et al., 2022; Niemisto et al.,
2023), which provide children with the opportunity to acquire and reinforce ElI competencies
through conflict (e.g. winning and losing) and socialisation (Castiéa et al. 2020), in turn

helping them manage their own emotions and behaviours as a response to others (sub

constructs of El) (Ric@onzalez et al., 2023).

Gami ficati on, def Hikeeldmeatsinndig hmi wg ec @it gratmed
et al., 2011), may be a promising pedagogical approach to support the development of EI and
MC. Gamification utilises gamkke elements grouped into three categair{@) dynamics: the
highest conceptual level which regulates seerabtional competence (e.g. narrative/story);

(2) mechanics: elements that create a sense of progression (e.g. challenges); and (3)
components: tangible elements between the child andctihaty (e.g. points) (Werbach and

Hunter, 2015). The underlying concept of gamification is that the specific game elements,

N N



known as motivational affordances, make engagement in activities more motivating

(Deterding, 2011).

In PE, motivation is crucial for student success (Vasconcellos et al., ZI20)s frequently
employed as a macttbeory to understand the role of motivation (Ryan and Deci, 2020). SDT
has been widely used in PE contexts (Vasconcellos et al.,, 2020), and specifically in
gamification (FernandeRio et al., 2020; Quintas et al., 2020jl&aet al., 2017). According

to SDT, motivation is influenced by the extent to which social conditions support the
satisfaction of three BPNs: competence, autonomy, antkdekss (Ryan and Deci, 2020).

Bl ain et al.és (2022) conceptual model highl
needs. For instance, challenges can provide children with a choice (autonomy), teamwork
offers opportunities for social interaati with peers (relatedness), and graded levels support
competence. Evidence indicates that utilising gamification in PE improves student motivation
(Chaung and Kuo, 2016) and increased intrinsic motivation (Ferndndez et al., 2020).
Additionally, RosMorene et al. (2018) found significant increases in both social and
emotional competencies among primary sckag#d children following a gamified
intervention. Few studies have explored the influence of a gamified intervention on MC
(Fernande/azquez et al.2024) and physical outcomes (Shameli et al., 2017). Therefore,

more research is necessary to evaluate the impact on both psychological outcomes (EI) and

physical outcomes (MC).

Schools are pivot al fboeri npyr cammootnign gc hh d adlrtem & nSc
Traditionally, PE interventi ons -daorwen daepvperlooapcel
(R¢etten et al ., 2017), |l ed byeexerthnahsemper

nuanced understanding of the needs of the «cft
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approach to intervention ¢ewdlucgmemt (iSmv dlhv e
wher e schooti nsctlaukdeihnogl dteerasc her s, c-cioll d raebro,r ada re
with researchers to designdiynpeodeaoationsi ¢ Cd
as 6coll aborative i ntervention devel opment
stakehol dersoé (Leask et al ., -p2Z0oldou:c e2d) .i nR eecrevrx
enhance i mpact (Dar by,bl20 1 7a)c cvehpitlaeb I bee i nagn dmare
i nvol vement during the devel opment process
stakehol dersé6 experiences and knowledge of [
and increase teacfhiede nccoempien eflkE.e Howle weorn, t he
cgporoducing PE interventions with school st alk

study aims to describe the development of a

Met hods

Study design
Thi sfleovel opment study was guided by previous
al ., ap@@hexal approval was obtained from the

(22/ SPS/064) .

Researcher positionality

A relative ontol ogical view was empl oyed, re
subjectively experienced (Guba and Lincol n,
refl ected multiple viewpoi ntwse danelx prearsi @ mecd su s
social constructivist epistemology was al so

and coll aborative input (Kamberelis and Di mi
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Participants
To recruit participants for the study, an

an email inviting expressions of interest

e X |

g

educati onacoafd eamymulrtuist with ®B8O0wWnscho€Ghseshninr a

Purposive sampling was s ubsleegweelntd tya keertpd |odyeerd

school s -develtdpmend process (Patton, 2002) .

primary schooplesr saoont enmedeetdi engn, eise nt ati ves from

agreed to participate. I nclusi ohO;crib)rt aa al

responsible for teaching PE to Year 5 <cl ass

consent/ asseetd Wwasmobtachers, parents/ guardi
B and C, 91 Year 5 children (mean age = 9.2
each recruited for Schools A and B, and two
to a shared class timetable. The sample incl

92% were White, and 8% weoaomf 680hwifcITWiihadrie

each school were eligible for ffemal echmeodn me
42 years) and White British. They al/l hel d a
holding a master 6s | evel degree. Teaching ex

teachers responsibrespectteackhi agsPEOfothkeket

PE Il eads in their schools (School A and

partici padewel omp mdret cprocess but was not r

Coadevel opment workshops
Previous research informed the-d@evelopment process (Clifford et al., 2023; Leask et al.,
2019; Reed et al., 2021; Smith et al., 2023), which took place from November 2022 to March

2023. In each schodhe lead researcheonducted four ordour classroonbased workshops

N N
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with the children during curriculum time, and four workshops, lasting between one to three
hours, with the classroom teacher(s) during regular school hours. Additionally, members of the
research team, from universities in the UK (KFD, LF, JF,)CWnited States of America

(ADM, DS) and Belgium (ML), with expertise in child movement skill development, PA, PE

and motivation, sensehecked the theoretical alignment of the interventions. This
methodology adhered to principles of equitable and experientiallyrnigid research,

empl oyi ng -oan 6 6iprag ihdva y (Smith et al ., 2023
predetermined, as illustrated in Figure 4, and a detailed descriptive table can be found in Table

4 for children, and Table for teachers.

Wor kshop One

Children

A omeur session where the |l ead researcher [
objectives, and provided an overview of each
to ensure accessibility for the ovaisl drdeamp.t el
@how we understand, use, addamanmgeememts aom
t onuscle movements we use in everyday |ives
thrdwebverify the childrenésiandewstandshkhgd. s

vhat movement shhndwhlatcaemotoiuo rhsaGleidind ryeomn Weree
asked to create a set of rules to facilitat
di scussion was had on the rul es, to deter mi

guestions throughout.

N N



: : 1. Planning the first five weeks of th¢ ; :
2. Question and answer with the childrdn. gamified PE intervention 1. Feedback with the children
- J - J - J
4 ) 4 ) 4 )
Workshop 2: Children Workshop 2: Teachers
1. Video games and game elements. 1. What does success look like in PH? I Works:opf 4 I'I;eachersk fih
: P 1. Planning the final five weeks of th¢
2. Enjoym.e.nt factors of ggmes. | 2. SDT and gamlflcatlon..' . gamified PE intervention
3. Gamification strategies. 3. Alignment of SDT and gamificatior]
- J - J - J
4 ) 4 ) 4 )
Workshop 3: Children Workshop 1: Teachers
1. The children's PE lessons 1. Key concepts of the research project. o Coievelo$m§nt outcome
. . P . A 10-week gamified PE intervention tp
2. Moyement and soc_|al .SkI||S- 2_. Gamlle:gtlon strateg|es._ enhance movement competence and
3. Creation of games aligning with 3. Barriers, facilitators and solution$ emotional intelligence.
FMS. gamification.
- J - J \§ J

FigdAesystemati c aweeretiopwmenft tphowcess and workshop objectives.

NotTeh.i s procedure was conducted at each of the three school

N N



TabdRescriptive table of the ai ms, S es s i-dbenv edlesspecmea mptt i voanrsk samadp wwoir tkh
Wor kshop Aim of the vDescription of the sesc<Materials used Exampl es
(durati ot
Wor kshop 1)l ntroduc 1)Expl anation of the Power Point Example of q
(1lhour) the rese 2)Pair discussion abo presentaticdHow many mo\
project emotional intellige Paper skills caa vy
research 3)Mi amdapping different A3 paper- fcOWNhat emoti ot
objectiwv movement skills. mapping h a we ?
4)YProviding an overvi Mar ker penc
Pink and Ye
notes for 1
Dictaphone
the sessi ol
Wor kshop 1)To explo 1)Remind the children A3 paper wiExamples of
(1 hour) di fferen 2)Mind map words the wor kshop rtasked: what
el ement s either O6game el emen Power Point about playin
video ga A3 pieces of paper. presentaticwhat el ement
2)Expl ore 3)Group discussion ab Wor ksheet vgames are th
makes vi wrote down on the s game questiand what do
games en 4)YQuestion sheet abou Di fferent <l east about
for chil playing video games mar kers ancgames.
3)Expl ore el ement they I ike m A3 paper wi
gami fica enjoy |l east about v gami ficati

on.

N N



Wor kshop Aim of the vDescription of the sess<Materials used Exampl es
(durati ot
deas an 5)Presentation and Gr - Pink and YeExamples of
strategi di fferent gamificat notes for rDynamics: St
4)Expl or e 6)Group discussion an - Dictaphone relationship
prospect similarities betwee the sessiorMechanics: K
t hemes f strategiesd given. chall enges,
gami fied 7)Brainstorming and w feedback
nterven di fferent exampl es Component s:
strategies using A3 | eader board
on.
8)Group discussion ab
for the interventio
9)Vote on the top 3 t
10Post notes, pink (w
workshops) yellow (
i mproved in the wor
Wor kshop 1)To explo 1)Remind the children - A3 paper wiExamples of
(One hout wants an 2)Question sheet: wha workshop ritWhat do you
needs of about PE, what el em - Power Point your PE | ess
children in PE, what do the presentaticWhat works w
2)To explo PE, and what do the - Wants and rl essons?
movement i mproved about thei wor ksheet. What donodt |
social s 3)Group discussion ab - A3 paper wimy PE | esson
children and social skills movement of
skills to i

N N



Wor kshop Aim of the vDescription of the sess<Materials used Exampl es
(durati ot
l'i ke to 4)yMind map different A3 piece ofWhat do you
on. skills they would | each FMS he¢ebe i mproved
3)To desig 5)Brainstorm differen (10 in tote¢éPE | essons?
activiti for each FMS. Dictaphone Out of 10, h
games r e 6)Post notes, pink (w the sessiorrate your cu
each FMS workshops) yellow ( l essons?
i mproved in the wor Exampl es of
create games
Jumping and
throwing, an
obstacle cou
Wor ks l1)Consensu 1)Group discussion ab First five Example of q
Four (30 on the d designed by the tea interventicyou |like the
interven 2)Hands up, hands dow Dictaphone | i ke the gan
3)Observation book by the sessioractivities t
designed?

N N



Tab3 eDescriptive table of the aims, sesslieocel opmenitpwiooks hapd wwo h

Wor ksho|Aim of the wor Description of t Materials use Exampl es
(Durati
Wor ks ho,| 1)To explain 1)Di scussion about m Power Point Pr Example of
(1 hour concepts of and objectives o m A3 paper withgamificatic
mi nut es project. (e.g. gamificati strategies. Dynami cs:
2)Definition intelligence, an m A3 piece of prelationshi
gami ficatioa devel opment) barriers, fac emotions. M
associated 2)l nterview about solution tabl |l evels, che
out comes. experiences abou m Biro pens operation.
3)Barriers, f research. nm Dictaphone to badges, poi
and solutic 3)Di scussion about session.
it is, and the s

4)Write down what
strategies might
5)Di scuss and writ
perceived barri

D

i mpl ementing a g
in PE.
6)l dentify and di

the perceived b

(7]

<3}

7)Questions about

N N



Wor ksho|Aim of the wor Description of t Materials use Exampl es
(Dur ati

Wor ks ho| 1)Provide fur 1)Questions relati m Power Point Pr Examples of
(1 hour knowl edge & |l ooks like to th m Video from YoirWhat does ¢
mi nut es under standi 2)Video to explain m A3 piece of plike in PE?®
theoretical underpinning of psychol ogical el ements me
of gamifica 3)Di scussion about gami fication successful
2)Expl ore wha need (SDT) and h m Biro pens

successful 4)YDi scuss and writ m Dictaphone to Examples of
psychol ogi cal ne session. Competence,
gami fication str Aut onomy, a
5)Di scuss and writ rel atedness¢s

psychol ogical ne

using gamificati

6)Di scussion and

q
research project
f

Wor ks ho| l1)Facilitate 1)Pl an the first Power Point Pr Example of
Thred8 (. devel opment gami fied interve A3 Lesson Plaweek of out
hour s) five weeks 2)Di scuss each wee mT Worksheets fr the interve
gami fied PE 3)Align with a min workshops (wo Throwing ar
interventic gami fication str 2) . jumping anc
2)Feedback ioc 4)Draw diagrams to T Mar ker Pens Striking ar
generated L mT Table with th oObject. Agi
chil dren. by the childr obstacle cc

1-4 recap)

N N



Wor ksho|Aim of the wor Description of t Materials use Exampl es
(Durati
Wor ksop l1)Feedback <cc 1)Discuss and amen l1)Feedback fromExamples of
(B hour from the c¢h from the academi experts. Movement sk
t he academi 2)Di scuss the feed 2)Feedback fromdevel opment
2)Recap the f children and ame 3)Consolidated with gamif.i
weeks of th 3)Di scuss the firs of the interv strategies
interventic intervention. 4)YA3 |l esson pl a
3)Facilitate 4)Pl an and write d
devel opment weeks of the int
five weeks 5)Di scuss and pl an
interventic the project with
4)Next steps. 6)Agreement of J.F
interventions in
and paper copy.

N N



Teachers
A 90 nute classroom session was conducted th

provided the knowledge and understanding ne

involved the teachers identifying amyyildrr.i
approach in PE aimed at increasi«dgvehepmenbl
and subsequent delivery of the intervention.

Wor kshop Two

Chil dren

Wor kshop two consisted of exploring gamific
gami fication strategies could be incorporate
children constructi nogf apwarptehrdt mapsobhaadA3gsh
and oOovideo games©o. Mi nd mapping was chosen f
2015) . Each group were givelnhelO emidnturtie=gse aa Ic
facilitated a discussiomvolihvedhet tdidlhdirlechrdesn i
components of video games they enjoyed, base
by digital video games (Gee and Price, 2021)
sheet: (1) WhatideoygamespPoy2abbbtyoeu could
el ement, what would it be? (3) What do you e
minutes to complete this tabtdik eeBuiclhdilndg eaan we
into threes and provided with an A3 sheet
6component séb. Prompts wunder each subheading
(mechanics) and OWhat stdreremsnobdbolbg pnad bseet
earlier and was deemed appropriate by their

brainstorm ideas before moving on to the ned>

N NI



proposing three intervention themes, whi ch w

presented to the teachers.

Wor kshop two involved exploring success 1in
theoretical under pinnings of gami fication (
di scussed: OWhat does success | ookeslsifkuel iPnE |
| esson?b0. Responses were given verbally, ano
presented to explain SDT (Ryan and Deci, 202

di scussion abo-wctompled enlcee e aBtPddHaamgs hamwd thels
could be addressed during PE |l essom®el Fong e
connected to othaeams aodl| deibeg adaresd@&d by p

plenty of opportunities for students t-o worKk

ananswer session, allowing teachers to ask a
Workshop Three

Children

Wor kshop three involved exploring each chil o
one involved asking children their | i kes, w h
in PE. A discussion on skill mionskptb?) ewgs
facilitated. Task two involved asking the ch
to i mprove, writing their ideas on an A3 she
their choices. Fowerteheaskendh |t a@ alsrkg i ncshtid rdm eanc
(e. g. bal ance and | anding)xohocomotsdrn | | e . (.

and catching) on A3 paper for five minutes.

N N



strategi es. The children were prompted with
di fferent |l evel s to make it easier or harder

A

activity?o0.

Teachers

Wor kshop three consisted of presenting 1 deas
wor kshops and developing the first five wee
provided with |l esson plan-upwpor lasclteiéviwst, i aansh.i cThe ¢
were asked to include at | east four gamifica
free to chooseusthe achh esrtsr aalesgad eisntteogr at ed str
children in wor kshofpactihlrietéad eTdeichsy 3 aersdeiatoertahostae

were provided with prompts to guide the plan

Wor kshop Four

Children

A 30 nuteomiksihop was held to gain childrenés
|l essons designed by their teacher s. Childre
curricul um, including the stotrtgdiee, amcdivot
any changes. For the curriculum to proceed,

express satisfactiQuma, i ftatddmeikn avda sby ha nv ctoe .| ¢

Teachers
The |l eadfrnest¢atabhed a structured discussion
gami fied PE | essons-afurtdimrisotwh tdhielxdgpreern i &sred i ¢

(LF, JF, ML, AD, DS, KFD) and pedagogye ( KFD) .

N N



the initial five weeks of the curriculum an
support fremeah@&@héreawdr kshop concluded with a
of the project, i ncluding the digitisation

gami fied curriculum in the 2023 Summer ter m.

Data analysis

Wor kshops two, three and four with the chil

wer e -raaidoroded awnmeértfadmsng u a b e dveotri kvseh oapn aol nyes iwsi.t
childrenkshkpee and four with the teachers w
data richness. Data from the included works|
Cl arkeds (2PH®se 2102fll)exsiixe thematic anal ysi s
sdy due to its flexibihlitdetandedapaonidt x om | ¢
data (Braun and Cl ar ke, 2021) . This invol ve
wor ks htohpe blyeadl iretsemircdppetro the audio recordi
content several times. Initial codes from ea
there wasnoei pe@&@ theory or coding framewor k,
the pantbscwasBpauonorands&€d ar k e, 2006) . Havin
initi awendaegneser ated through an iterative re
themes were then reviewed with the assistanc
KFD) to provoke further reflexivityaaamdnunde
2018) . tARenbhkebhdefesnear cthher tdhemes, and all res
iterative approach ensur ed transparency an
Confidentiality was maintaieed. byeaodengf panm
|l abell ed as Teacher A, while boys and girls

respectively.

N N



stakeh

i nter v

Wor ks h
Chil dr

No dat

Teache
When i
under s
[ gami f
childr
barrie
tradit
t hemes
l ove t

enjoy®o6

Wor ksh

Childr

Resul ts

al , threecuififf endpatti gp-oM& ewep®&Ec ovi t h

ol der s. The findings from the wor kshoa
entions, are presented in the order of
op One

en

a was gathered from the childrenbds fir
rs

dentifying barriers, the most common t
tanding and knowl edge of gami ficati
ication] something new, so ime chaunt ttahkee
en as well 6 (Teacher B) . Il n contrast,
rs, attributing this to a willingness
i onal PE approachead. ofmgr tfhac imoistt a tc @ msno
were the novelty and the gamificati o
rying new things, you know, itds some:
(Teacher 1C).

op Two

en

The most commonly expressed themes were soc

di fferent peopledé (Boy C), entertainment fac

and thatoés fund (Boy B), and s peucicfanc cgoanmpel eet

N N



(Girl B) as the most enjoyable aspects of vi

el ements, children ranked them as follows: p
rewards such as points (N = o039)whatevlielget( Nt o
19), challenges (N = 18), storyline (N = 18)
key el ements they would change, common t heme

boys are always the m@maiyngechar ahtaerasct erlsdr ¢ Gi
6when there are no clear rulesé (Boy A), and

times, i1itds annoyingd (Boy C).

Teachers

A theme exprneaswicewad <hecess in PE as on a
on a childés skill l evel. They emphasised ef
as, 6Some children put | ots of effort in, an

The themested by the teachers for successfu

6structure is key to a successful l essondé (T
(Teacher A); peer demonstration, awtheneabtler
demonstration, &éwhen | show the kids, and th

Wor kshop Three
Chil dren
Children were asked what soci al skills they

themes were teamwosslb| viegdemnsahi p,i spreabingm A

teamwork and conflict management awemwe tmot @d |
itdéds not all about winning, and then they ge
children in School C reported both teamworKk

N N



play | eaders: O6Wd elaaee sheamdddibrg Iplkay t o do

C) . Furthermore, children at School B point
OPeople become i mpatient, so Iimpwowéd be wo
mean | didnét get stressed out and feel rush

Oneed to useamd&reed (I Gisrtle nB)n.g

The children reported the following movemeil
ocatchingé, Okickingbo, oOrunning?o, Ojumping
6bal ancingd, Obouncing an objectdal 6o olalnhidn
6gymnasticsdé). Children from School A -and C
control skills, whilst Schoont mBolchskidlrle:nn (f e&.C
Some <children mentioned smprcoffec oapd&ratrait edl
Additionally, one child emphasised the impor
to increase participation: 6l would | ike ot

they can play andesoomsdn( @unrli n@Q) t he PE

Child PE preferences

The most common themes for the enjoyabl e el
6t here is always a new goal to achieve and n
oworking in teamsdé (Girl C) . Tweo rc hoiwnd:r etnl n
working individuallydé (Girl B). Some childre
to use | oads of equipmentdé (Boy A), al t hough
reqguiring I mprovement. e mp enteist itchre ywas ea lcsoan

that is fundé (Boy A), although primarily by

Z
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to be fun: OPE is my favourite |l esson becaus

when teacher instructions were clear: oO0lt wo
A commonly expressed theme for factors they
are too shortdé (Boy B) . Further, chil dren
unenjoyabl e, specifically: Owhen paoplbéengbart
(Girl A), O6when people just mess around6é ( Gi
When asked for suggestions to improve PE, co
equi pment we donot usually get to used (Gir

doingd (Boy eA)t ealnd stsaxeks: Omorogy PBdmesxasi fatcd a

could be i mproved. Additionally, teamwor k: '
A), and partner work were reported by some <c
to 6make the [PE] | essons |l ongeré6 (Girl C).
Children also contributed numerous ideas for
outcomes. These ideas, which were derived f
previous PE | essons, were compduledmadayv @lresm

(see BlTabl e

Teachers. Devel opment of the gamified PE | es
In developing the gamified PE lessons, teachers planned a comprehensieeklO
programmewith each lesson lasting 60 minutes. The following narratives were chosen to align
with the interests and themes identified by

American Dreamd (School B) , and Odsiseeldhseur e |

Z
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importance of integrating crossirricular themes, noting that it enriched the learning
experience: O0You would never think of bringi
to incorporate bothod (Teacher Acation shaegibs | es s

(e.g. a narrative, challenges, achievements) Appendices Aor an example lesson plan.

Wor kshop Four

Children

Almost all children expressed that they were happy with the progress of the curriculum, design

and narrative. Specifically, 28 children (School A), 30 children (School B), and 31 children
(School C) were satisfied. However, two children expressed theat@itaction with the
narrative choices; one preferred a 6éknights

wanted oO6transformersé (Boy, School C) .

Teachers

The teachers reviewed the recommended changes by the research team (LF, KFD, JF, CM, DS,
ADM, ML) with the lead researchdfor School A, this included enhancing the focus on uni

lateral and biateral movements during week 1, such as using one arm or two arms for
throwing. For School B, the recommendation was to further incorporate narrative elements in
week 3. The teachempproved the changes and emphasised the value of academic input
through the devel opment pr oc e slanics, brhensthes g o0 o ¢
children can get the most out of the interyv
current workloads, the teachers opted to delegate the task of digitising the lesson plans to the

leadresearcher

Key features of the three gamified movement

Z
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Foll owing the final workshop with each schoo
devel oped. Thepkeyfiandf eahoonés/. aExampplesenodk

gami fication strategies employ&d in each int

Z
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Tab8@hi | drdeemaéss f or activities and games for the gamified interveni
School A School B School C
We e k Wor king with s T Throw and catch T Throw and move
Thr ow trying to get the | ine. 3 seconds to h
and away from each T Triangle throw T Clap and catch
catch dropping the b triangle throwi you the bal a
Throw and then hel p peopl e, pe clap once befo
side. trying to get t you canoét drop
Net bal | T Came#f: p8opl e th f Hot potato wit
Throw the ball countdown 123 a di fferent balll
the met al me n . mu st run, the p T Ovaar m t hr ow at
Use different to catch the ba
thr ow. thrower s.
Target wall s, Basketball
a target on th Dodgeball
catch it.
We e k l nclude differ T Triple jump T Jumping spots
Jumpi |l i ke hopping f T Squat jump T FIl oor is | ava.
and backwar dtsgi de. T Jumping over di T Hopscotch acro
l andi hurdl éénebhet $§um T Jump | i ke di ff
j ump, kangar oo

N=T1



School A

School B

School C

Jumping on and jump, <climb, tu Jumping beans
things, like b j umpo . Landmar k when
games. T Jump to the pol and |l and in th
Wor king with o T A race jumping Jump and | and
a jump, so the the playground one side of th
your hand and touch the floor must move the
l i ke floor is | floor there is
Frog jump they must get
6parkour 6 run u jumping and | a
you do a triple throw them as
jump over 5 hur they want, the
jump, and then withebs
tunnel and then Jump as high a
again but this as far as you
which i s hard.
We e k Hungry hippo g 1T People in the <c Racket relays *
Strik the middle gra the outside of up on the rack
and roll it back t roll the balls ball down on t
rol I Set up our own middl e must rol di fferent size
objec and knock them T Trying to kick different size

=z
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School School

School C

Rounder s
Using differen

wi t h,

=

tennis racquet team and

=

stick. team got

=

Bowling

Wor ki ng

=}

=}

di fferent mode
run, skip, jum
rolling the ba
cricket style
throwing the b
(got to stay i
di fferent size
el ephant ball
are | oads of d
they must stan
apart with the
their | egs the
going between
goes through,
their handg 1t
through again,

down to 1 hand

T Peopladiwef er ent
bibs,

T 6Ball s

| adder s

dodger 6
Agi |

t hr ow

Fa sfte etd oannddt st o
Simon says jum
and 1 foot)

pd
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School A School B School C
away from the high knees, peo T Crawling foothb
caught, they m in from the sid di fferent anim
colour Dbib tha FIl oor is |l ava w bathle,ar 6&cr awldc r
f Runni ngumpi naq, 6Dodgeball | add 1 Agility | adder
different dire must run forwar children&Si mool
someone shouts backwar ds, t hen l eft dand up
forward, and b side stepping, f Catch the fal.l
f Running with d hopping. i n the mintigdé ec
SO running wit around the roo
somet hing. must try catch
We e k f Move the mount Move the mount a T Move the mount
Obst a T Using the nets Making our own T WHOG6s wunder th
cours and having to i n thewe egsestont o T Crawling monke

and then cr awl equi pment and b f Hole in the wa

T Working in tea show other peop incoming wall
own obstacle c and what to do. di fferent wall
creative. Doing |l ots of d f Using the trim

obstacle course to build an ob

t hen

then a | itt

j udhfiemg ram

l e b

=z
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Tabd e St andar di sed

features

of t he

gami fied

PE i

Standardi sed

features

of t he i

nterventi on

Dosage and Dur Ten weenkilnyut e60OPE | essons wer e deweiegkn ebdl otcok b e

Weekly | esson Week One: Throwing Week Si x: Di bbling han
Week Two: Jumping a Week Seven: Throwing a
Week Three: Strikin Week Eight: Gymnastics
Week Four Agi lity Week Nine: Dodging and
Week Five Obstacl e Week Ten: Obstacle cou

Structure Each intervention included a warmup, and two
Each interventbywbhepnplodedsaisnewhich includ
and | esson order.

Gami fication s A minimum of four gamification strategies, v
| esson.
Dynamics: Narrative/story, progression, rela
Mechanics: Rules, challenges, chance, compet

nterventions



Components: Avatars, trophies, badges, point

Equi pment Each intervention included as much equi pmen
Obasket bal Ihal,h oborpusgbb,y Obtéelnlng dse tréadc,qutetenc heso.

Each school had 3 designated equi pment manag

School specific features of the intervention

Narrative cont Schood qWest thro#®Agh ourme® through ti me woul
adventure to Ancient Greece. The <children
representing a different historical tthieme hp drc

the present.

SchoolTheB:Anmericahhadremaimbdren | and in New Yor

states of America. The children would need t
and phyRBlic@d REDres. The aim was to earn eno
SchooTr eGs uor A Isalvenddm.e i sland adventure invo
first five weeks, completing different act i

completing activities and besamgtir@iwaffradrds avw it

pd
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Tab8@R2efinitdi

ons

and

examples of

gami fication strategies

Gamification Strategies

Definition

Examples in the interventions

Narrative A storyline that 1 School A: A Quest Through Timea
continues throughout Children embark on a timeavel adventure to Ancient Greece, completing
the curriculum activities in different historical periods to return to the present.

1 School B:6rhe American Dreama
Children travel across the U.S., completing geograpdsed activities to earn
points for a flight home.

1 School C:dTreasure Islanda
Children explore an island, completing activities to earn crystals needed tc
it.

Relationships Encourage peer OWor king in pairs to throw and catch
interactions through 6l would |Iike you to get into groups
activities

Rules Clear guidelines for 6You can only travel around the beac
each activity 6l f you drop the luggage (ball) you

Challenges Individual and class 6Can you try throwing using the arm
challenges 60Can everyone hop to the middle wusin

Levels Children progress Level 1: Dribbling a basketball with
through levels from with two hands while moving; to Leve

easy to hard

NC



Gamification Strategies Definition Examples in the interventions
Children could choose their | evel us
medi um, red = hard).
Choice Children are given 6You can choose which challenge you
meaningful choices 6Choose a piece of equipment that yo
(Beni et al., 2019)
Co-operation Objectives thatrequire 6 Tr ansporting the moving blocks as a
teamwork
Achievements Clear milestonesinthe 6 You have practised using your compa
storyline 60The queen is happy with your gymnas
for youbo.
Points Teams must 6You need to get to get 20 points as

successfully earn point:

to advance.
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Di scussi on

This study aimed to-deesetoipheagtlaegpamodceses MC
key stakehol der s. To our kndebvetgp, at lgiasni f &
intervention in a UK primary schopolt ocwanrtdesx t

advancing the fieldsleovkel gpmehtcatfi &k amdertr ve

setting, both of which are | imited (Clifford
of the interventiong3)(2)fdanitfiionat iooin tihre RBH
of -deeovel oping interventions with schools are

The focus on FMS for each weekly outcome wa:

children expressed a desire to Iimprove a bro
devel olphmesnthroad interest aligns with recent
10 years often exhibit | owc@nmtofalci @amd ys taaliols
of FMS (Duncan et al ., 2022 ; Lawsomwidtel!l &l . ,

recognised to depend onO2®@)X, mbahe FM&cydopes

appropriate. Moreover, the underlying mechan
motivation (Ryan and Deci, 2020) . The positi
MC is well estaBbDiléhedoppPandi @etetalal . 2021),

|l i kely to enjoy developing their FMS as a re

foll owing a gamification intervention that f
202 8pwever, due to the small/l sample size a
investigation is needed to explore the mecha
Structure is an important component of i nt e

identified as a key el ement of a successfu

NC



Consequently, the intervehtuohsrwewdractevelgp

O6Tool e, 2023) to maximise and promote enga
those used in previous gamifi.cation interven
Gami fication in PE in a UK context

Evidence on the most effective gamification

i mitedi (Atdeke et al ., 20MArtBhaizneet adl ,, 2
recent studies (Ahn et al., mgoa9emOQuot atias eh
motivation and BPNs, which may partially re:
gami fication. To address this, a minimum of

(dynamics, mechani cspr gomptoeck.nt &Y diwmeircen ail h vy
strategies were tailored for each school t o

al ., 2023). These gamification strategies WE

to sustain athiidmndrtemrosu griod u tv-Mahre 2inretze ret e matli.gn
exampl e, |l evel s were designed to address ¢c
relationships to foster relatedness. Recent

i mprtove satisfacti o-NMarotf?2 naelzl eBPNasl .(,S02®m3%3) ,

gami ficationds-agkfilecths | dnepds maegd satisfac

secormyerdy st udenRiso (eReranlaMare2zG 22z ot as ., 202
The findings also underscored the i mportance
was <«©muaosscul ar. The interventions aimed to
whereby different di sciplines overdfapl eanrdni |
( Mc Dowal | and Hi pkins, 2019) . Further more,

needs was <critical in designing the gamific:

NC



such as narrative, poi nt accumul ati on, and
highlight this need. Despite the I imited e
gami fication interventions in educption ors

recogni sedbatsheadt isnctheorovient i specisthioeolrd reihne g ¢ & ld

(Norstr°m et al ., 0&OsulTtakemr ¢ wigeee ha rf, od md :
and practitioners interested in applying gan
Ref |l ect i-doenvse loonpicnog i nterventions with school

Capturing diverse perspectives from stakeho
i mpl ement-bhamge & cihmtodr venti ons (Scultz and Eva
certainsfuedat mrseds he dose and durdattihoen,q waenetkil t
gami ficatiiwassheateghey to evaluate the inte
(Craig et al., 2008; Moher et al., 2010). Fo

it was ensured thateghal drentthevi petver wentei on

For i nstance, the children voiced that they
during the interventions, which was subsequ
have showpotaatngnsbudent voice in PE can e
O6Sullivan, 2021) and |l ead to more meaningfu

meeting the diverse needtshe fl Qaldsdrhaishedadecthapre s

that all voices were considered through a grc
During the process, teachers had t-bheseptio
intervention |l esson plans. However, due to c
al ., 2023), they chose to deltegatthkri €$ hitsedalsd
frequently consulted via email to ensure the

NC



demonstrated a transparent sharing of power
i mportance of <coll aborative work -wi-zigalsst akel
approach would not have been &dppiopgripatrd neC
bet ween school stakeholders and universities
calevel oping i nterventions create a synergy

experiences (Reed et alide 20@MAtextSuani |lamadwl €

children and the school, as well as practica
which together have the potential to increas
(Fairclough eeatnwali.l,e,2024&)e.ardhers can ensure
sound and the process is methodologically ro
coll aborative approach wi |l i ncrease ttyhe i nt
|l eading to better i mplementati einn aaandd oauw nceornse
(Darby, 2017; Fairclough et al ., 2024). To f
with school stakehol der s, skboshospdrbeardt
and/or wutilised.

Strengths and | imitations

This studyds strengths are multifaceted and
devel opment and participatory research (Leas

both teachers and childrenptoredterabtdaé awe

o
=)

mpl ementation and translation to PE cont
The c¢close collaboration between researchers
intervention foster edom@amistemmesret oa moonvgn ealslhi Pt
cooperative approach ensured that the 1inte

contextually relevant. However, several | i mi

NC



spent in each scHevéel cpmdnct wogkshepsepo and ¢
were dedicated to consulting with the teach:
the significant time commitmeint g rdawelocpdmd rotl
wor kshops may be challenging for school st a
2022). The scheduling of these workshops wa:
stringent research ti f@8)i.ndxspPbBuceckloauy detesdl .
t he-apreed schedul e, sporadic changes within
t o bal ance their regul ar duti es someti mes
di sruptions di dt h®ttuddyi,r efcutl wr ei mpeascear ch sho
l ongitudinal, action research desdeagwmel otphiantg

interventions with school stakehol der s.

Concl usi on

In conclusion, this study offers valuable guidance ord@eeloping interventions with
stakeholders using gamification as a pedagogical model. By adhering to a rigofous co
production process supported by existing research and theory, this study estahlishetble
framework for future researchers. Although three contextually specific interventions were
developed, educators in other settings can adapt these interventions to their school
environments. This study represents the first step in a broadercteaganda. Further research

is needed to analyse the feasibility and acceptability of these gamified MC interventions and

to investigate their potential to enhance EI through improved MC and engagement.
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ChapFiervyeStudy Two

Feasibility, Acceptability an
Gami fied Physical Educati on

Competence and Emotional

Based on a paper under review in European
Ri ceFoweat her , L., Magi | |, c. , Foul kes, J ., l
Davies, K (under review) Feasibility, accept
education intervention on motor competence a

NC



Thesis Study Map

Study Objectives

St ud@edleivel opmeObj ecti ves:

gami fied physi 1T Codevel op a gamified PE

movement compe children (age 9 to 10 vy

intervention WFindings:

stakehol der s. 1 Three gamified PH ewwrlroip
primary school chil dren

Studie&sibilit Objectives:

acceptability T Eval uat e t he feasibilid4

effectiveness devel oped gamified PE i

physical educa context.

on motor compe T Eval uat e t he feasibilit

emotional inte recruitment) and manage
pri mary school context.
T Expl or e t he preli miaeael
gami fied PE intervent.

motivational regul at-t on

yeatd children.

StudVhé&8:effect

Objectives:

gami fied physi T Explore the dafefvedtopedf ¢
intervention o intervention on EI , M (
competence and regulations in PEo gtkeélt
intelligence a children.
school <chi-ldre ! Evaluate the adee@ltaped:i
experiment al p intervention in a pri ma
T Develop and pilot a toc¢
delivery of gamified pe
Study Context within Thesis
Chapt ewi IFH present the second study of
feasibility and acceptability of t he
retention, as wel |l as the gamifiedsRESscurhrei c
preliminary effectiveness of the i

NC

t his

study

ntervent.



PE and PA. Trialling both the study protocol

valuable information and data to inform the

Abstract

l ntrodAsseening the feasibility and acceptahb
i's important for determining the.Airnaschtiisc al

study evaluated a) the feasibility and acce
i ntervent il@dne-aadndo ngghi9 dr en and b) interventi
intelligence (EI')), motor compeRNenhcand MB89ti ba

regul Met bpoAd ss:i-gqirgd Lep ,-meni keddo-s@mti e was conducted
primary schools in the northwest of Engl and
classroom PE teacher smifnourt el Ol ewseseokns ,p ewi twhe ekn
were used to assess renduBatmentjoneténtiaddijt
acceptability wer e -stvrad autaud reaedd uisn thnegr vt iheavese (steen
focus groups (children; n =18). Child quest
motivational regukadcin @dinsat iThhret &KLtr f ¢r  Kinder
ResuThmsee teachers and 63 children (105 %)

Adherence to the intervention was good, wi t
delivered, and participant r et enttiiome waisn deixnc
showed the gamified intervention to be feasi
westructured, inclusive, fun and irnicbruetaesde dt ot
|l ogi stical i ssues (i .e. set up ti me FeEnd equ
41.93, p pBE..00051)),, iMmQ r(i ns Fz1l Ono@=8 v Ht0i29n iamdPE d

(F= 11p<84.)00adnd ext erk=al4 pe5g, )0 4d6t0iromp hly si c al ac

NC



observedt 6r-pe€pnmel FFsinadn:ngs provide prelimina

produced interventionodés feasibility and effe

N M



I ntroducti on

| n ChFRapuretrhe g amitfeirewe mdald e@wnel oped -swiatkhe hsod deea |«

This chapter aims to assess the feasibility
intervention, as wel | as the preliminafry eff
the feasibil wag amgoateaeaptablyt facilitated

inform the design and refinement of a subseq

Acquiring EI s-lainldl-aswealrfairces sa,s &praird caHialrd hyo a

the preadolescenti stargeci(algefsomimel it®t il@)dev.

we-bkeing (Lea et al ., 201 .wPHAbhgta VEIl 0 uirss p(oAsdi e
Al onso et al ., PEHORIO®opn zr8d teizv aetti & Orm 2@2 3t aa
2023) .-s eCrtasosn al evidence suggests that El IS
experimental evi denucsee iasn dn eeefdfeedc tt,0 aenxdp laosrseo cci

PE is considered a key learning environment to facilitate the development of El (S4stido

et al., 2020; Ricgsanzélez, 2023). PE lessons expose children to potentially stressful
situations, consequently enabling them to learn to manage their iswapecompetencies,

such as sel€ontrol and emotional expression (CastMera et al., 2020). Additionally, PE
lessons enable children to develop interpersonal competencies, such as social skills and
prosocial behaviours, through communication, cooperaand problem solving with peers

(Opstoel et al., 2020).

MC, defined as an individual 6s proficiency tc
and Bardid, 2019) , I's also an i mportant aspe

positively associated with PA patrticipation (den Uil et al., 2023) iandypothesized to

N M



promote continued PA throughout life (Stodden et al., 2008). Furthermore, MC is positively
associated with mental health attributes (Hill et al., 2024) and low MC is associated with less
favourable psychosocial outcomes, including poor social skills, s&pre and anxiety

(Mancini et al., 2016).

Few studies have explored the association be
strong positive association between MC and E

old, 12 to 17 years old, anesi8that2trveaarfso

age, children with | ow MC may have | ower EI
relationship between MC and EI can be eluci
Hypot hesis (EESH: Cairneyt sett halt. ,| o2v0 1 3e)v.e | Bh
primary stressor, whi ch exposes children t«
interaction and conflicts with peers (Cairne
i mpacestsedmn, ebvee raagld | Pwe lplar ti ci pati on. El act
agai nst stress, hel ping to prevent I nternal
various activities, whipkerakpbdoi oss |l andedonhbd
encour ages paudt ximati on in PA (Niemist° et
affords children opportunities to further de
|l osing, which help children to managecbheir

Gonzalez, 2023).

Gami ficati on, def-i ned alke tybamenti sngie ncomoteaxme ( D
al ., 2011), has shown to be a wvRiab!| et pald.a,god
Unl i ke traditional moderdtsr,edtamapri eceamadhB otho i mo ta

engage | ear nperrosb laenmd ssoulpwpionrgg ( Kapp, 2012). 1In

N M



are motivated and engaged toGemadllez terte dale.v,

AccordiSbg totrinsic motivation, whi ch i s p
performance in PE (Vasconcellos et al ., 202
needs (BPNs): autonomy (contr ol of oneds act
cmpetence (mastery in oneds actions) are met

that gamified interventi onsmairry Ragleaa hc hiimhpdrrce
(So-Mastinez et al .60, 22®@249) .t heeloaient i etal alf r amey
gami fication strategies such as | evel s, c ha
effectively suppol é¢vaBIRddsy. chharl dexamploe,exer ci
(aut ontoenaymwoorskt er s peer connections (related
chal Ipernogneost e skill devel opment (competence).
effects on irfttreirmBindembdt avati ROAE),0 RA (adQu.i,j
movement skills in -¥§zdguezxzhet daen, (E6RAENGa
younger children (Davies et al ., 2024) . Ad
studewmwnd & significant poswddkvegeaniffeicdatoino rEli
(Nav-mlatreos et al. 2024). Taken together, gam
in PE to improve MC and consequenf{Cwi Eheyast
al., 2013). However, with | imited evidence o
targeting MC and consequently EI , more res

gami fication on both MC and EI

The pseéseyami ned whddwhelro ptende gcaomr iRd €lka RE al

2025), and the study trial itself, were f eas
children aged 9 to 10). lcuraipueéewvmvensd shedw
developed in collaboration with tdeach erps ngn

N M



interventions with school stakehol ders has t
sustainability, and relevance, facilitated b
et al ., 2021) . I ndeed, ofmelacsi kidl ittoy dsettued ine sn ¢
process (e.g. recruitment) and management (e
in a |l arger, definitive trial (Thabane and |
with both teacher s mprodtamitl droe ensure the in
and |ikely to be successfully i mplemented in
aim of the current study was to evaluAte the
secondary aim was to explore the preliminar)

EI , MCan dBPriNost i vati onal regul ations.

Met hods

Study design

This study egploaypegsnt @& dssisnglne ( Pear son et al

| essons were delivered between April and Jun
to integrating the | essons iemt opatrhte cs cphaatceld , P
those who did not consent to participate in

(TO: March 2i0R2t3¢gr vaenndt i poast( T1: July 2023) b

Competence Assessment (MOAR) twadednrlyys ¢ ol legati

for TO. Feasibility and acceptability data w
following T1 data colprecgrnin,@amih&shRare tamed iCnatseen
guidelines were followed. This study receive

foll owed CONSORT reporting guidelines (Schul

N M



Sample size

Feasibility studies generally do not require
as the data analysis are considered prelimi
studies range from 30 to 50espearrteiacsiopnasnt st h(eB es

to recruit 60 children to account for potent

Recruitment and participants

A convenience sample of three schools and th

were recruitedezel ppmendof stadycand foll owin
Chapter Three; Rice et al ., 2f0 2159 we cEmarcohmi scc h ¢
status, as determined by the index of mul tip

and Local Gover n#dgnt of2xh9)l ,drwint el 33 i bl e fo

inclusion criteria fogreaahiflid ep arutpiidi;p a t)s aws

(3) provided informed parental consent and c
criteria wer e: (1) responsi bl e for teaching
consent whsombtaaobkbdrs and parents, and ass:¢
Al'l three teachers were female (mean age = 4
|l eads in their schools and teaching experien

| nt er vpernatg roanmme

Before delivery, t e ahcohuerr sCopnatritniuciinpga t Rerdo fiens sa
(CPD) wor¥sahmopitaocise themselves with the | e:
in Chapter Three. The | essons wes eomdeees i g nweae
for 60 minuwueeesk, poewreiroda bly0 t he respective tea

t hemes e ac hTa bM®e ka n(ds ewe r et asntcrluucdteur @8 d war mup

N M



devel opment al act-byitteipes,ondasenwelplr oy ead s9 toep (
Further, each | esson integrated a minimum of
chall enges, relationshipg), dalfdnguwittyh elgaoi g

wor ked with.

Tab9lentervention weekly | esson content

We e k Content

Week One Throwing and catching

Week Two Jumping and | anding

Week Thre«Striking and rolling an obj e
Week Four Agility

Week Five Obstacle course (incorporat:
Week Six Dri bbling hands and feet
Week SevelThrowing and catching

Week Eigh Gymnastics

Week Nine Dodging and invasion

Week Ten Obstacle course (incorporatd

Each school 6s curriculum bhaduesdi ftthewméamngthh &Hh ¢
children on a teleportation adventure to Anc
them closer to thdhpgpr dsmenticehwayldfSdmoe AHKI | d
in New York and travelling across different
geography ( STaolreaslur@nychwmeidl t he children com
crystals needed to save the island (School C

A.
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Primary outcomes

Trial feasibility

TabDprdsents the traffic Iight criteria (Ave
the gamified PE |l essons (i .e. green: accept e
amend and didecsugsn;, raesd:t hree nextt eyt adPe evsonD

i nformed our progresRionedsyxatlem QDL ; Fdranarc
Measures of recruitment (obtaining informed
|l essons) and retentparnti(ch@wt endny n d Hpilolsd raesns e

intervention) were evaluated using researche

| mpl ementation acceptability

| mpl ementation of the gamifiedtPHcte@sedns nwe
with each PE teacher (n = 3) and focus group
from each school (18 childrepmp gwesoitahs .wdhe

by Bowends (2009) Imamewomidudsndervglele® wi t h

teacher took place on Microsoft Teams, l asti
guestions included: OWhiah fhetousrdcd| mnm? 6 wa
the curriculum to Iimplementd (see Appendi x E

adhered to previous protocols (Al der et al .,

curriculum hobur s27andanldas3>® dmilnut es, respect
included: 6What was your favourite | esson, a
for your teacher to deliver? (see Appendix C

N M



Tabl® Feasibility Traffic Light Progression Criterion

Progression Methods use(Green: AccefAmber: disctRed: stop
modi fy
1.RecruitmcResearcher 1075% of eli(3574% of el i<35% of el i
particip: consented children corconsented

2 Adherence¢Semitructure O80% of sched0%4% of sc <40% of sche
interveniintervi ews |l essons del il essons del il essons deli

Focus group:

3.Baseline Researcher 1075% of dat:5a04% of dat <50% of dat
c hiclodnp| e from childre¢efrom childrefrom chil dr ¢
guantitat

measur es

4 Foll ow ujResearcher [|<20% data at28B30% data a>30% data at
c hiclodnp| e
guantitatl

measur es
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Tabll#®easibility and acceptability codes and brief descriptions o0

Focus Area Code Descriptions

Hi gher orde¢Lower order c¢

Acceptabil iAppropriatenetEl ements (i.e. activities, narrative
design) of the | essons were suitable
school setting and children).

Satisfaction Teacher and child satisfaction (i.e.
usefulness to promote soci al and mov
I ntention for Intent to usientdéarvértsisom,s ipocsltudi ng |

gami fied PE | «

Feasibil ity
| mpl ement atDosage and duiLessons were I mplemented as intended
| mpl ement ati ortHow the | essons were |Iimplemented (e.
strategies, and the barriers and cha
Adaptati on¢sAdaptations Adaptations made during the interven
Adaptations f(Suggested adaptations for other popu
popul ati ons
|l ntegratiotrSuitability f«Suitability of the | essons for other

participants
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Secondary outcomes

Emotional TheebSth-BepmpereSeEMmMoti onal I ntelligen
et al ., -L9688&)questhi 88natrreeguilmdli wdisn g efl aure ds u
mood regulation (N = 11), appraisal of emoti
soci al skills (N = 5)-poilnemscaleer acgirmeg ful
di sagreed) to 5 (6strongly agreed). The que
pri mar yagsahadli | dr en sansd etnhcey ifnotre rtnhael qcuoenst i o
alpha of .90 (Schutte et al., 1998).

Mot or comMpet KAcper koordinationtest f¢r Kinde

composed of four test items: -jJamdpianagorsdidreavaiy
bal ancing backwards. Jumpi nehasnidd ecwaoy sd,i nmad v ion
of t wioal attempts summed together for a finsé
trial attempts per beam (6.0cm to 4.5cm to 3
of steps counted, wi t h aal mabxeianmu. m Tohfe 7K2T Ks3t+e pi

reliable in children aged 6 to 19 (Coppens e

The Motor Competence Assessment ( MCA,; Luz el
Shifting Platforms (SP) and Jumetierg Sh uWtetwlag
(SHR) and Standing Long Jump (SLJ) VYrandcon
Bal | Kicking Velocity (BKV). For SP, JS and
three trial attempts for SLJ, BTV and BKV. T

The MCA is valid and relialbl,e 201&)hil dren ag

NP M



Needs s atTihsef aBasioan. Psychol ogi cal Need Sati

(BPNSFS) was uskaederanetdeal Kaa»p020). The i ni

general &6 was changed to 6how you feel in PE
VI achopgadoulaols. |, 2011) . T hei ksecratl ei tceomss,i sd £ gl e s
satisfaction and frustration, with a range
(6completely trued). The scale is valoildl and
(VI achopoul os et al ., 2011).

Motivational regul atTbes Be havwihoyusriaclal Reagcut i avti
Questionnaire (BREQ; Mul |l an et al ., 1997) a

measure studentsod motivatilokeforr Aponhbe ste
intrinsic, identi fied, introjected and exter
true for med) toThe (pwestyi dmmueaei rfeorhamse 6heen

valid with children age@2023)%0o 11 years (Sebi

Motivational regul at iToones Henh aprh yosuircad | Reedywd aatt
Questionnaire (BREQ; Mullan et al ., 1997), a
Li kert response items assessing intrinsic, i

a range of scores from 1 (O6noTthetrque siteironnmead

reliabl e noddnd dva&®Ini dahged 7 to 11 years (Sebire

Data analysis
Quantitative analysis
|l BM SPSS statistical software (Version 29) w

consistency on questCrooomlaae tee iitretmsr pwraest e eax Kk
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ap , Spoax0.(50).,6 quexatDobabl accEPTah!l, e a0o®@d8 (O
8) andae@Qeprpl (davakol aA dt-wbhmeyn nmisx, e d2 Oalrlg|l.y
riance (ANOVA) test was performed -tevebmpa
tcbmeésveen gendev+asnd Apiotsikr viemeée | OmHe-geobwupng &
ctor, and gender (gublecandakboyps) alaav ¢ h eneb
tcdmas multiple comparisons, effect size (E
uagdevd s 0. 01 indicap? n@. 8Q6s maime dséifme.ef4 e ct
| arge effect ( MiAll'éds sarmd i Shaceali mss2mpii on
17), and scores were-Wnbkmpile@i)di sThebaet wd
tliers (N3 -QSPlowmanhdamodrmaér € was homogenei
. 05) andp>xov@Itiapncsetsi c(a | signi fi evaanlcuee was
reshold of O0.05, with pesal®5 cbinsiLderadd:

20) .

alitative analysis

i's study took a relative ontological Vi ew
bjectively experienced-s{tGubaumead IiILntnhenowni e
oups were audio recorded and ttlsemwetrreamgpd roia
NVivo for analysis. The transcripts were
i ndepreed key concepts from the deflinition
om there, section® dofhet t®@dtesamwecri phenaasasi
e mes. Transcripts were then inductively ¢
ceptability themes. Theplhaxe arldf Ipgxicwees st lad |
raun andoCl arLleet e28 and numbers were assi

nfidentially and differentiate the teacher
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teacher from school A and a c¢child from schc

respectively.

Resul ts

Primary outcomes

Trial feasibility

Figure 5 presents a CONSORT flow #&raoqr amefo
ninrnemeg children invited to participate, a to
28 males) children provided informed consent
Consent rates wer e: 54% ( S« hoSoclh o), CHLE % T(hc |
teachers delivered 86. 7% of the scheduled g
|l essons (progressi &ehowoilt &r aoad B defgreenkd 8

and School C delivdebkbdvénDoeth (assoh ) weNendue

(n = 1, Teacher B) and school commitments (e
B). I ntoowhatnsthe teachers reported, childre
|l essons had been delivered, (whriocghr ersesfiloenc tcerd f

amber). According to the chil dr enl,i vSecrheodo |8 0A%
(n = 8) and School C delivered 10@%l| (meredO
|l essons wer & ea crheey (ChdieA)d fa endo ns ¢ hasopl o rttiGih pdéadya n(d
B). At TO0O, 100% (n = 63) ewvfelc hmelacdruere sg o mxlIceft
(progression criterion 5 = greehévelDamaasxaurt:
indicating high retention. Forbetthvee0 RNENd
3050 minutes, rceismpe can vtel e, g8depeeans Ex e BR Ns &
motivati onal regul ati on ¢gmuexttiedn mpeairr egau,e stta oftr

cl ass of 30 children.
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Primary schools invited to participate (n = 3

Enroliment

[
3 Primary schools recruited

Teacher invited to participate = 3)

Year 5 children invited to
participate(n = 91)

Excluded (n = 28)

Baseline

Motor Competence: KTK3+ (n = 63)
Motor Competence: MCA (n = 0)

Emo

tional intelligence (n = 63)

Needs satisfaction (n = 63)
Motivational regulations PE (n = 63)
Motivational reaulations PA (n = 63)

Allocation

Gamified PE Intervention (n = 91)

Consent not provided (n = 28)

Follow up

Chi

Id-level outcomes

Motor Competence:
KTK3+ (n = 63)
MCA (n = 63)

Em

otional intelligence (n = 63)

Needs satisfaction (n = 63)
Motivational regulations PE (n = 63)
Motivational regulations PA (n = 63)

Analysis

Fi g6.CONSORT

Analysed(n = 63)

Motor Competence (n = 63)
Emotional intelligence (n = 63)
Needs satisfaction (n = 63)
Motivational regulations PE (n = 63
Motivational regulations PA (n = 63
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| mpl ementation feasibility

Ease

of

i mpl ementati on

A commonly expressed theme by the teachers

and were facili:bahedtlkepnchhegresescsoucee®s wer e

|l esson diagrams: Othe diagrams made it easi e
childrend (Teacher C); and | esson structur e:
whdt needed to teachd (Teacher A). Further,

wor kshops, common-f gmirleif @ariesai ngntwethet he | ¢
went over the | essons, it made itpleaneinegratti o1
of the gamification strategies O0the wor ksho|

strateg

Chall

e

n

ies were, and how we could put them i

ges to implementation

The most commonly reported themes were attri

I t hi nk
i ssues:
Mi ss [t

ment i

c Oome

o

n

n

Mi ss [teachetrulp wsaosmeda i bnets dunf i ¢ do 1I€C)
0itds hard some peopl e HKkKaweg ADHDDaran
eacher]o6 (Child B). No chall enges or

S refueremaaed tHOkatmedsetmes t he amount of

chall engesd (Tgadlpenren€C) aOmavi mg ¢ wa mMta

nd | ots of them6é (Teacher B) was prob
manageabl e and just a case of being o
ed bywyamekeytprnaber¢cal i ndoor space: 0
side because of the weather, there 1is

NP



Adaptations

The most commonly reported adaptations duri

educational needs (SEN): o601 adapt eldesishotnohei g
the children with SEN, as I could see them s
stayed on specific parts [the levels] for |o

they found easierdo (Teadrher iBnp.orNatnackel y,f tkenao
of the children and how this made it easier
the | essons could be adapted for other schoo
from di scuesi eechowiltshrewgtmardi ng a) the needs

to equipment, and c¢) practical PE space.

|l ntegrati on

Teachers most frequently cited inclusivity:
students and teachers and are really inclusi
novel concept, and somet hiwigl |t heantj obyddt h Tteaa d

increased participation as factors that WO u
Participation was al s o &coormnpoenolpyl er enphoor tdeod nboyt
fun, and *chil doésnewaeme *nojromanddy idm,esa@nd Chi | ¢
reported el ements reported by the children w
t hem, theyore fund (Child C) and the gamif
[ i nter venitn otnhe hcelnesfsroom but we did them in

stuffoé (Child C).

NP



| mpl ement ation acceptability
Appropriateness of the |l esson content

The most commonly reported factors were the

there were |l ots of activitiesd (Teacher A),

sometimes | was unsure on HolwatchhercICi)l daaman twa
skill s: 6the children got to develop differ.
children and teachers included tshtatuctthuea eidn ta

pl anned. Chil dr ers epgartthiec ulmprolryt aemmphad t he na
a storyline you followed, and you completed
Al t hough, a few children reported that the |

of tweem too easyd (Child A) and 6some of the

Appropriateness of the narrative

Children commonly attributed the narrative t
devel opment process]: O6we did help to do the
and activities: oal | the adhevilwoitesr | it hlee
commonly reported by teachers: O6they wunder si
related to the narratived (Teacher A). Anot|
novelty: O6it was sometehibred otrtredd dHieladhem ICadn
the narrative: Othe children understood and
B) . Al t hough, a child indicated that t he né

dodging anduldvédei cp)nseé dered Oo6écontroversial
controversial, I f they |l earn violence from i
try to inflictOwdrodleln,cetbed dcChhaerld mBeported yt he

aligneBENaobi @hrarli c almemy, Nin relation to other

NP



6the PE |l essons |linked to othdé&dltaoeast «Curt he

PE aims: O6yes. ]t covered | earning aims for

Satisfaction
Hi gh satisfaction was indicated from the tec¢

are presentfedThien nlfoasbtl ec olmmonl y expressed t hi

children were high satisfaction with the ob
children working together, I took a step ba
gami f isctartaitoengi e s : ol absolutely |l oved wusing

somet hing when you enjoyntti @®n( Deachar | F) ; O0&n

PE -funn, but this waS8pfeséni{ €hekdmgE)es Tabl gan

from the children.

Usefulness of the | essons in promoting soci a
Teachers reported the wuseful ness of the | e:
expressed themes were teamwor k, encour ageme
themes included promotion of pardscopathensi

but they joined iné (Teacher B). Children al
expressed themes were kindness, due to the

each other because thernédi dipdetr awii romer s6 1 a nwdo r

people | dondét wusually and got better at 1i1t0
a teamdé (Child B). Another theme expressed b
with specifi cédtnhorvoewmenngt asnkdi lIclast:c hi ng, now | C i
just go in my faced (Child C). The influence
in promoting specific skills:

NP



OWe used to argue a |l ot in PE, because *chil
hel ped me, and | have helped her. |l got to Kk

at homedé (Child B)

Di ssatisfaction

Il n addition to demonstrating satisfaction,

Common themes included | esson difficulty: 06i
6l didnét | i ke how you had to paod: waeh mgmeac
fasterd (Child B); uncl ear rul es: 0t he rul e
behaviour: O6people didndt | isten properlyd (

Il ntention for future use

Two out of three teachers demonstrated inte
Teacher A reported: o1 have | oved doing it,
Teacher C demonstrated that nriegyulpd atned ®ohiursg

use different parts of the curriculum for ar

skill devel opment : ol can pull out the curr
skill 6. One t eaicihhteentdetmonsse atled oorricul um:
year 1, and the skild/l | evel and narrative wi
B) .

NP



Tabl2tExampl es of quotes from children and teachers for satisfacti

ParticSatisfaction Example quote

N

ChildrEnjoyment 6Because It was funbo

Competition 0That we someti mes got to go against weac

Creativity OWe got to make our own obstacle course,
Skill develo oWe | earnt new skills.
Lesson diffi 6Ilt was easy, medi um, and hard. There wa
Equi pment OWe got to use the ropes and equi pment t
Lesson narra 6When we got to go to Alcatrazd.
Range of act 6When we used the hoops and jumped acros
TeacheNarrative/ St 6Children enjoyed the story; they knew w
Skill develo o6Children knew which skill they were aim
l nclusive | e 6Children with auti sm, or anxi ety around
where they struggle with PE and structur
Novelty 6lt was something different for the chil
Enj oyment 0The children |l oved itéo.

NZ



Tabl3¥amification strategies identified by the children duri
Gami fication str Example of quotes from the children
Narrative/ Story 6fhe story and we collected jewels, and aGha
0hen we went to Alcatraz, the story was t
or 4 cops, and they ran &across and tried
O0hen the guards had to guard the kelys awa
fhey had [ PE | essons ?§ |l i ke a story to go
Emoti ons SGometimes | would get frustrated i f | cou
Having fumnm, 1is fun one?
Rel ati onships MAs a warmup we had spots and we had to tr
you were coming ®dack you had to swap
ONe were in groups, and we had to work tog
O0Ne could pick who we worked with in group
Progression &ou had to |Iike to follow and cahompl ete ac
Rul es Rul es, some were conpl ex, and some were b

NZ

ng

t

h «



Gami fication str Example of quotes from the children
Chall enges orhere were |l oads of challenges, al i ke | oad
Competition LCompeting and going &@gainst each other in
Ceoperation dn gymnastics, we had tod make a routine w
ONe hel ped each other t&row the |l uggage do
Choice OVe could choosedawhat routine we did
o he obstacle course, we did it ourselveb
Levels di ke you know the differemt | evels and st
Points dn one game, we had to get points, 6and th
Achi evement s O0Ne got gems after every |l esson, Gnd we ha

NZ



Secondary outcomes
At TO and T1, 63 ckhiOlsdryemr(sd4 % obmpy =,t ed. 43 | é

MCA, which was only completed at T1. Table 1

Emoti onal intelligence

Three of t he f ihvaed SgSUEelSTt | snkadd &l eosr poor i nt
utilisation of emotions; 0.56 for appraisal
removed from the analysis. Two subscales had

El O. r iamdsm and mood regulation 0.70) and \

For global EI, significant diff ern(dndédyg werse O
p= .@29076. Girls scores (M = 115. 25, 95% C
hi gher than the boys (M = 105.89, 95%e€l; 9¢
to peBtl, 61) = 4=l .4903,, pvi<t.h0 clcsoe ®ts. hFghero @t

and mood r esguwlnatfiiccmnnomi fferences were founi
. 172). Optimism and mood ersd g-ii éoRAPiIc3HP.<5 NP O Dy e d

s2= . 368

Mot or competence

No significant differences were found at bas
i mproved fromeprnetfost jtudmphm@il) pdebdii 4458,
movi ng sH(dle vwaly) = .38%2344,,07 5, bal aRrtclnGlpaskwat
p= . 8%F0, 075 ,haandd ceoyodf di hopt<g W, 2M6 . signi fica

time x gender interactiopors 0b590r each subtest

NZO



TabldMeans and standard devi ati on -l (eSve)l foruane otnhee arta w rsec orTeds) faonrd epao

Out come TO (Mean, T1 (Mean, t p Effect si
(Cohen d)

Emoti onal Il nt e
Optimism and m36.85 (5.742.25 (5.¢5.73 <. 001 .72
Gl obal emotionl111.09 (17124.44 (1:6.13 <. 001 AN

Mot or competen

Jumping sidewab2.33 (14.65.90 (14.7. 31 <.001 . 92
Moving sideway30.06 (7.132.46 (8.:22.25 . 028 . 28
Balancing Back35.60 (15.39.22 (14.2.32 . 024 .29
Ey-eandorcdoo nati ¢19.71 (15.28.55 (15.4.60 <. 001 .58
Mot or competen

Bal |l kicking v 26.33 (3.¢%

Ball throwing 29.60 (4.1

Standing |l ong 145. 74 (1¢

Shuttle run 14.00 (1.°¢

Jumping sidewa 36.95 (7. :

Shifting platf 17.93 (3. ¢

Needs satisfac

Total satisfac3.51 (0.673.56 (0.6¢. 44 . 655 . 05
Total frustrat2.67 (0.742.63 (0.81- 33 . 742 -. 04

NZ T



Out c ome TO (Mean, T1 (Mean, t p Ef fect si
(Cohen d)

Motivational R

Intrinsic moti 4.08 (1.1:4.37 (0.6712. 22 . 060 .22

ldentified reg3.96 (1.004.30 (0.6:3.383 . 001 .41

I ntrojected re2.57 (1.012.69 (0.9¢. 84 . 401 .10

External regul 2.21 (1.1€¢€2.57 (1.22z1.92 . 0409 .24

Motivational R

I ntrinsic moti 3.86 (1.124.29 (0.712. 86 . 006 . 36

|l denti fied reg3.65 (1.114.10 (0.713. 22 . 302 .18

I ntrojected re2.60 (1.012.69 (0.97. 62 . 532 . 07

External regul 1.96 (.83)2.10 (0.9:.96 . 169 .12

NotkTK3=+ TK®r perkoordinationtest fer Kinder, MCA = Mot or Compet e
Satisfaction and Frustration Scale, PA = Physical Activity , PE =

N >



Needs satisfaction

The Basic Psychological Needs satisfaction o
No significant differences were found at bas
scapes. 5) . N o -tseisgtn tt feois ¢paonstit f h ee ences were obs
F(1,61) p= 06224, 0r fF(Wsterlgtpimo®7d4@dl &N®: signi f
X gender interactions FWer & 19ipser. W&, f or sate

scaFek,,61)p= 751002,

Motivational regul ations PA

The BREQ adapted to PA had good internal rel
were found at baseline for intrinsic, i dent |
|l ncreasetsed tr ottrosptp @sdr e f ougqul dRo(irlo,n6dle ng=i flile dB 4
.0B3%, . 386, and ex(Rr 64a)p=rFe ¢tAl65 tBi6@NLgNni fi cant
X gender interaction was foundp=f ar@i5nt0r6i4ns i c
Boyso6 intrinsic mott oafp eR(tl ,i2n7c pea S@A41f, Lt d &, pr
but notpf.e6 4 0LOH0OF) . No other significant

foupd .(05) .

Motivational regul ations PE
Th8RE@dapted to PE had good internal consi
di fferences were found at baseline for i ntri

> . 10/®Jdr easetse §tr diroospposedr e found FEI, 6b)rfnk0c

p= . 062, 142. No signi fti esatn ttt edsnpcaveda ed € mtuinfdin é o
regulF(tli,or6:1p= = .88122,012, intr&(&cbeip=reg®m22} i
s?2= ., 012, and ekter6é6a)pxeqgardt.ndgdgi gnificant

NZZ



gender interaction for FOQflrbaypes .AXBByAT#on
Boysd intrinsic motivatioR(b5,23n) P+Fch@BE8F, inc
. 279, butpmotg’Z,r0o0py9y.l sNqg ot her significant

found (p > .05).

Di scussion

This study aimed to investigate the feasibil
calevel oped, gami fi cat i onr eisnetaekrovioegnttéisiogne ,i nt hPiEs.
first study to investigate these specific ai
conducted in -Bpai et (Bé&r paadidde& 0 )o.n , this is ¢t

intervention tar.gbhei hgntdbohbgsME€uggdsEIlIthe stu

pr i nsacrhyo o | context, with excellent child rec
scale up to a definitive experimental trial
r eti emt, are consistent (Fairclough et al ., 2 (
reported-bbheedschoerventions. Further mndr e, a

recruit ment, aomd |l detbentaitdm i bust eidn vtod vtehnmee ng ¢c h m

devel opment phase (Rice et al., 2@29%)gramdnet h
and benefits during recruitment, which pote
were excellent, which i1s atypical when <cond

2023) .- pifbducbi on of the i nterrvoevnitdiionng (sRihcoeo |

advance notice of data <collection periods,
mi ti gate hi ghheartetnrciet iroant ersa tweesr.e Agdo o d , and wh
by some school s, this was communicated to t
uncl ear whether one school delivered the | es
t eacamedr chil dr en. Therefor e, It can only be
chall enges in delivering the intervention, r

N 2



ti

t o

Th

t h

t h

me. To address this in future work, weekly

triangul ate data (Wong et al., 2022).
e findings indicated that the gamified PE
e -chuaglhity teaching resources, which are i m
ey can increase childrenttsabparticgOil@Pati orea
ighlighted the i mportance of the CPD wor ksh
ovide opti mal |l earning conditions (Morgan
gument t hat hi gh quadPD yt hRaE ifsocss @B o rotne dr
mi fication), to further childrends engager
indings suggest i mplementation was not comp
re present, whhcpraveouasnseeseanthw{ Quar mby
re feasible, particularly for those childr
ch students (Maher, 2018). Furthermore, te
eimpetence and confidence in implementing
11) Findings also indicated that the gam
hool s, due to their i ncl-Risa vet aanld. ,e n3 Go2y0a)b.l
e findings also demonstrated acceptability
s a novel apRirmaeth dIFernadM2@)z and t he quan
d not increase the workl|l oRa, etasalprev?20ng)
pporting the decision to use a minimum of
il dren particularly wvalued the teamwork e
mi fication has thlhe potevaocabomodGodtlt er 20°¢
nce children develop MC and EI through soc

N 2



201

et

The

str
t he
The
V8§z

wer

9) these findings are significant. Teache
promoting both phystAddli mamd sedciadl. ,s ki0Ol2l3s)
e reports of dissatisfaktyoanwi dhsunkieg
' I's (Mcl el |l an eatctarlwiltey2a®j2U s tnneecnetsss i itrmt fi unt
chers expressed intention -itnot eaovretnitn winng a
teacher exptryesfsed thei unsewtwawéati one cl a
urprising given t-hel di elemenemennh skpkkted

al ., 2018) and difficulty of the respecti

findings showed a p¢eleelviemhi noautyc oenfefsectwiar

rovements in gl obal E I and optimism and
reased soci al I nteraction, cfthadil leintgeetse d nlay
ationships). Previous research has indicsea

ot her popuMaatteioosn set(INmlvaoR29R2493t to a pre
ervention that Ssho@e&®E r megWhslzegnne 4 i etanal e f f 2
sent study found a positive effect on <ch
re are two plausible explanations for thi
the currendi tsltyudd/e swegrnee de xtpol it ar get MC. S
vious evidence to suggest that PE interve
ective tihntbergséandand PEoweat her and Rudd,
ategies implemented, such as the narratiyv
observed i mprovements since they theoret
sstrategies were either absent or ROt cl €
guez et al . (2024) , whicht ce-tpdé eMLI sicor

e signirf,i ccaonniplayr eldoweo t he nor mgtpiemes ‘\edl uad

N 2



2021) .poetsdoartes f or | umpihrag dericabiewatyiso ma nwle regy
than the normative values for children aged

bal ancing backwards were close to the nor mat

regir@ems st o Tthheer emevaans. a si gni fi cant i ncrease 1in
could partly reflect a change in personal i m
et al., 2020). Ho wedv ebry, Laosn spdraelvei oeuts |ayl .s u(g2g0els

able to differentiate between what they enjo
providing some cEC€onsxtstteatt wethi pdieRd®UsSt 1 €
al ., 20Nar;t iSvetzos¢theala. wazhd3JF)i cant i ncrease i
in PE. These findings are positive as mor e
positively associated to affective (enjoymen
PE) factors (deOweraljIn, efti mdi.ngs20&r3¢ .posi t i\
(Dowling and Barry, 2020) , but a comelap i s on

determine causality.

Limitations and future directions

Al t hough this study demonstrates valwuable f
singrhaeup dtesignnodepesmi hbei fothe I mprovemer
gami fied PE | essons, or other wunaccounted f
2021). A future pilot study should examine
through a ntandbmitsedl coFurthermore, the data
sampl e, so a futur d uddeef ianiltairwe rs tsuadnp | seh d wl dc n
findings. The MOA |l cptteedwdrte amml Wo baseline
taken. As a resul t, uashails clliamimsa tfiroonm pored vnegn tm

i ntervent itohMCA ed.dtecitnadd vy, whil st the SSEIT

NT



studies (Williams et al ., 2009) , it was not
subscales due to the poor internal reliabili
appropriate Lholl dfeng FoT Bl QQWg v rt v aneia sautr ea Is.u,

E I in children.

Concl usi on

OQur findingsscsaugegetsrti aal fwolull d be feasi bl e.

gami fied PE |l essons to be feasible and accep
be i mpl emengedi adlyi atonPE t eacharnrsa. shm waeddif taiver
changes in childrendés EI and MC alongside th
group, and a | arger sample size are needed t
randomi sed contromikededrval {fradmpaonaly BE, S
is recommended to isolate intervention effec
weekly |1 ogs andn=vi3d eoov eab stenrev altOi omme e(k s) woul d
in the full trial

NT



Chap$%iex Study Three

The effects of a gamifi e
Il ntervention on motor com
Il ntell il gence among pri+mary

experi ment al pi |l ot s

NT



Thesis Study Map
Study Objectives and Findings
Study-@evel opmeObjectives:
gami fied physi 9 Coedeevi op a gamified PE
movement compe children (age 9 to 10 vy
intervention WFindings:
stakehol der s. 1 Three gamified PEddwdleap
primary school children
Studie&sibilit Objectives:
acceptability T Evaluat e t he feasibilid+
effectiveness devel oped gamified PE i
physical educa context.
on motor compe 1T Evaluat e t he feasibilit
emotional inte recruitment) and manage
primary school context.
T Expl ore t he preli miaeaely
gami fied PE intervent.
moti vational regul at-t on
ye-atd children.
Findings:
T The dewel oped gami fied
feasi ble and acceptabl e
T The study trial process
with the exception of t
T The intervention showed
and MC

StudVhe&:effect
gami fied physi q

i ntervention o

competence and
intelligence a
school <chi-ldre 1
experiment al p

Objectives:

Expl ore the afefvedtopedf ¢
i nterventi on on EIl , M (
regul ations i n PEo a6t
children.

Eval uate the adeepltaped i
intervention in a pri ma
Devel op and pil ot a t oc¢
delivery of gamified pe

NTO



Study Context within Thesis

ChapStigxkr esents the third and finadexptudyyeot at
trial. This study ai med-deoceiliopestigaat ¢ i elde P&
(Chapoprcompared to a control group in incr
regul ations in PE and PA. Additionally, the
for both teachers and childreeyvebopmede pic
(Chapgtyeer HFurt her mor e, t he nsitfuidcya tsiooung hfti dteol id e

checklist to assess whether the gamification

Abstract

This study aimed to (a) examine -wbaekogamoiee
physical educati on -1@RE)t di nctheirlvdernetniéossn MO,  9E |
motivational regulations in PE and PRAe and
i mpl ementati on of . A amivelxispteartiinoenn t aatl r adteesgiigens w
involving 76 children (40.b0ysp532Z8&i Whst eme
four primary school s i n areas of high depr
intervention group, and two schools were as

intervention waweedkes!| ibvgerwedrtfioonnt g0 oups resp

Acceptability interviews with teachers and f
intervention group. The syst emE)f owa so bdseevrevli onpge
assessed the I mdliemdntoant isdam adfeggaen and gener

Analysis of covariance (ANCOVA)t evats scemdeds oa

the groups, controlling for baseline scor e,
a deducduoeive approach. I'n compagmriou@n tardch
in the intervention group was asgcecitatiend mois

NT



Ssubtest p<of0. ME) ( perceived MPME DnNnOPLUMpi ngl &t

sati sfpactDi.,@amd) a significant decr em=se0.iOnN3 0ext

Teachers reported that the | essons were deve
wi t h educational val ues, Il ncreased chil drer
i mpl ement . Children al so f dwmd atnhde egcacmitfiined
perceived | mprovement s I n t Bei rT h ePeEBSnQIGd t & a
demonstrated an increase in the extent to wh

the cour se ofGatnhd iicratte rone mtpipeera.r s to be a pr
in.PHhe findings suggest that a gamified PE
affective out comes i n children. Fguatmuirfei ede s

interventions and assess i-fmpl ementation fide

NT



I ntroducti on

A significant proportion of children have |
| ow SES backgrounds demonstrating significat
peers (Gosselin et al ., 2021) . Thei s mwettl an
documented (Lopes et al., 2021), with a grow
associated wihtelmlpgdhydHalldgiedeaelal th @Badnet pheg
and samitalonal ( Hi |1 etl darle.n,. 2Ho2wle)v ebre n el foiw sS B
|l ack opportunities to develop these movement
(Gosselin et al ., 2021) . Therefore, addr essi
l evel s for chi bfirereprivahgonnrageiases provi
practice and reinforce these skills (Sigmun:
been an incbaesased MG BohepbpVentions (Eddy et ¢

2020) .diEmpetdhese interventions within schoo

reaching | arge numbers of children, regardl e
targeting critical devel opment al peati ohs @bk @
typically i mplemented during PE | eNastoinosn,alwh
Curriculum (Lor -s, 2020) . During PE | essons
engage in structured activiuttines ngnd hmotd@w et k

MC (Lor -s, 2020) . Fur Nateir Guorarlel ,cauwkuemp i ai mh & o E
Stage 1 and 2 is the development of MC; ther

devel opment peri od Desparnpnoenta,not® GB&Y) ccahtiilodmr e n

Il n addition to its role in developing MC, PE
devel opment-Gorz 8HIlez(, Ri2c002 3) . Research involyv

appears to be an important pradcdcidc toart cofmelse g I

NT Z



al ., 2024) . For instance, a recent systemat:
and vari-oesatsedhoolit comes, i ncl uslo miga la claehlean ic
classroom satisfaction andnpaaddidolmesi veseas
t hat hi gher El in children is positively as:
soci al skills (Trigueros et al ., 2020) , aut c

BPNs (M®ndez Gi m®&nMC (eQ@r aanlg.i, e2t02al). ,an2a023) .

unique environment for developing EI, as th
experiences, which are | mpgoetanéet fak. de2@20])
cooperati vexagmpres, hfaovre @ he potenti al to <cu

communi cation, and ef®trieeneaelt rad gul 2t0i2dn . ( Rihw

children I earn to work together, manage con
posimndvreeapect ful manner. Additionally, the
new skills or overcoming physical obstacl es
resiliawae enesbaagdgement, which afGonk&y efzac
2023) . For these reasons and more, Iitasedrea
PE intervention could be effective for incre
evidence is needed to confirm these potenti a

To support the devel opment of MC and emot.i
motivation is essenti al (Vasconcell os et al
promisi ngAraydper gaweal ., 2022). I nterventions
shown favourable o(AravsGreeSé bemalmo,ti 2@22)p.n Spe
pri mar yagsec hcohoill dren (5 to 12 vyears), evi denc
demonstrate some positive aenfd eRusst aome retng ,0 yare

(So-Mast2nez et al ., 2024) ,Riimt et nsilc Mdt2i0\) «

NT



(Gui-Rameoo et al ., 2024). That said, some st

on BPNs (Quintas et al ., 2020) ,-Markt?tnegi et mi
2023) . Neverthel ess, studi esgasnpiefciicfatciadn yo n n
EI outcomes in PE are |imited, with the prio

popul ation and secondaray evcshe®dl adt ydemnt2s4 ) (( N
findings are posi tiowne,ont VeC efnfde cEl oifn gaa nprfiir

remains unclear due to the scarcity of resea

Al 't hough there is growing empirical evidence
is a |l ack of instrumentation to assess the
settings-Ribertamdeza2820pt Mal grca2D2impdePetla
referred to as the extent to whipmgrmho gdred mmee r
originally developed (Mowbray et -aanld ,wh2e0tOh3e)r,

an intervention wor ks i(tSy,edltecksi ,di2Z01l&)u.l tWitto

of gamification and its connection to | earni
prevalent in the broader fi elRd oofanmpledad egii as
Neverthelffests same emder way to develop instr

PE. For exampl e, t he 1 RGatfrausmeentt ale.ve( 2@2Hd) b

model of gamification and Teaching Personal
syesmm (0 = absent of el ement or 1 = presence
Fer naRidoe ze t al . (2020) devel oped a checkl i s

adapted from Werbach and Huntere@2@U5) eairmcil
portfolio and points and badges. However, t
speci fied. The inconsistent findings and re

partly be explained by a) vbar ya nilgadadk gofeetso olf

NT



t h

t h

e fidelity of -Biamiadndaktgbesi(&ern2adg2dey. Thi

e development of an instrument to assess

PE.

Th

20

sed on resulChaptre)m thdadgiCwawt Bwo f{ohuee pr oc e
. e. recruitment), management (i . e. dat a cc
und t o be feasible and acceptable withir
el i minary -leefvfeelct®utocno ntehsi $vee rpeg oanb sse myge d.i nh

e development-expethment akrgeprl|l ogqguasudy to f

d acceptability of +téarey gaamhdolesd. i Ritleogtvesnt i
nducted following the completion of a feas
ale before a | arger definitive trial I's co
tail ont itohne cionntteernvtenand del i very for repld.

e intervention (Pfledderer et al ., 2024) .

ceptable in the feasibility study,eyaandept
ose invodeeedl|l opmehte pobocess. Il nterventi on:¢
o deliver (e. g. teacher s) or receive it (

ccessfully or engage par2t0i2c2i)p.anAss seufcfhectiir
ceptability plays an important role in in

erall effectiveness (Skivington et al ., 20

e present study tdneweesl toipgeadt egda nwife tehde ri na ea a

25), was effective in increasing MC, EI , B
0 -yletatd children in comparisopunt mposae cwad r
vestigate the acceptability of the interve

NT
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Th

St

Th

Go

\Y

ol ved-déwe lt dipmecnot process. The study al so
elity observation checklist to deter mine

ended.

ot heses

s study hypothesised that <children who p

w greater i mprovement in their EI, MC, B F
comparison to children in the control gro
Met hods

dy design

S study recei ved institutional et-hi cs |
eri ment al design was used to evalwuate th
ign was planned, however foll owa nrjgesedrtdhmm
gr.ame such, this design was chosen due t
ng feasible (Ba@rnighausen et al ., 2018) .
ervention group, and theaerasticwoteschaoel
ool i n t er ms of deprivation |l evel s ( Mi 1
ernment, 2019) were allocated to the con

appr oxi nAlalt enMeye k1s0 hagiarr trsecshmeoclt.i v@uanti tative m

BPNs and motivational regul ati ons]| we+ e com

intervention (intervention weeup: (CTdonduok gt

June 2024) . The gamelfdivar ePdE bl eetswseoenns Faeeb r uar

Acceptability questionnaire data were coll ec

group in June 2024, foll-wwekg)thAadfdi nhabnghmy

NY



intervi ews (for teachers) and focus groups
following T1 data collection. This study f ol
al , 2016) and the TIlIDierR guidealine0fil8) . i n
Recruitment and participants

Eligible schools across Merseyside and Chest
deprived areas in Engl and, i n accordance wi
(Ministry of Housing Commun$itxetey\ghangrlomaaly G
were identified through the | ocal counci | W
participate in the steuxdoyr.e sGuetd oafn tihnet eG 8 sdc h«
remaining schools did not respond to the in\
sent study protocol packs. Once gatekeepers
consent tohpalrsiwepateybsequently recruited

incluistemi e&rfor both children and teachers.

wer e aged 9 to 10 years old and enroll ed i
signed by their parents or | egailpagmntag ,ditame ,c
included: teaching PE to their respective

Childrends SES were determined by the childr
consent forms. Al chil daredl eésns tohfe p arteerrtvaeln
assent , participated in the gamified PE | ess:s
| essons into the school PE curriculum= Over s
2 i ntervem=ti2 ncogntoruopl; group). All teachers i
(mean age = 34.5 years) and White British.
gualified PE teacher with 9 years of experi e
sitool ,t whidtecher teacher was a qualified sport

NY
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t h
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t h
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ga

Te

S P
t h

ar

s0O experience. Both teachers were respon
control group, one teacher was mal e, wit
deputy head and PE | eadhencoherol sghoop.

5 years of experience delivering PE

rventi on

shop

i ntervdpvebopewdswcdbh c¢classroom teachers
resegr@amene Chgpheedtoneéeedback from the
ter four) and evidence within the |itert
rvention schowld CRRBetlvVaedsmaoamvowor kshop
archer. The workshop covered gamiohicat.
fication strategies, and how these str:
hers were then introduced to the structu
on structure and weekl yt cthhiennge)s. (Tih.ee .t ewaec
n a choice of which curriculum to imple
O6Quest through ti med, each accompanied &
hers had selectmd dihecuspreferredusedrormn
ifically equipment needs and availabilit
i nterventions need to be adapted for I n
back oappatieons aheadled for the intervent

the format of the | esson plan, okay? |f

NY



Gami fied MC intervention

Both teachers in the intervention group want
involved the children arriving in New Yor k ¢
The children were guided throufgfherae nstern atsu roa
physical geographical features in different
Whi tehouse). The interventiinount el aPsE e de s1sOo nw epeek

focusing on a differentrurrsdkne $ $ondhwastduct de

connected parts: the warmup, followed by two
a shywpep progression (e.g. game/ activity pro
Additionally, thperatmee@raemitmiomumnaefo four gam

from Werbach and Hunters (2015) categdries:

provides a detailed description of the inter
narr atdithvee ,gaami fi cati on strategies included i
respective conceptual |l evel s, are as foll ows

Dynamics
T Narrative: An ongoing narrative throughou

context and meani ng 3foort heex aancptl i€vgi:a ifeedsr @(dsne

2020) .
T Relationships: A range of interactions wi
connections (e.g. working 1in, or against

Mechani cs
T Rul es: Guidelines that govern how the act

objective (e.g. I would Ilike you to trans

NY



T Chall enges: Devel opmentally appropriate

objectives, which could be social, psychc
thinking, teamwork, effort, or MC).

T Level s: Di fferent | evel s of di fficulty th
a sense of progression (e.g. l evel 1= jun
and | and on one).

1T Feedback: Augmented feedback that hel ped
Il ncluded soci al, psychol ogical, physical

but accurate decisionsé; o6you did a great

Component s
T Point s: Points wer e awar ded to student s

students earned points to gain plane tick

Control group
Children in the control group were requested
incorporate any gamification strategies. The

with an aver amienudtuesa.t i Bot hofcomted |t se hGet sSe

scheme, and the PE | essons foedusseedanagre atumin
sprinting, rel ay, triple jump, shot put and
control schools were pridgviedledP Ewiltehs sao nso0 pays «

participating in the study and offered the ¢c

by the |l ead researcher in the following autu

NY



Tabl®escrifpttiwmemsi mterventionsé | earning outcomes, weekly theme,

Week Learni Theme Narrative
Lessoutcon (US St(A Warm up; B = Developmental activity 1;
narrative
1 Throwi New Yc A.6Wel come t o New Yo rmwke,ekt caddavye nt auur es; t arotu ra
and the luggageo
catchi B.6lt is now time to travel across the B1
C.0Now your Jluggage is across the bridge,
D.oCongratulations, you have stored your
2 Jumpi n FIl or i A.6You have arrived in Florida; It is tir
and | a B.ONow you are at the bottom of the upl art
C.6Now we are over the marshes, we need t
D.oWwell done, you have crossed all the ri
3 Stri ki Mi a mi A.6Our first job is to clear the pineconc¢
rol l in B.OThe warden has asked you to help cleart
object C.0Wel come to a game of whacky striking
D.OWell done, each team got their plane
4 Agi it Texas A.6We need to get to the reserve using di
B.6lt is time to collect coal, cotton anct
C.6lt is time to transport your resource:

NYP



Week Learni Theme Narrative
Lessoutcon (US St(A Warm up; B = Developmental activity 1;
narrative
D.oWwWell done, you have transported the gc¢
Ut aho

5 Obst ac Texas A.6You have been tasked with building a
cour se B.OWel come to the bottom of the Canyon, t
(we e'ld earn points to take the rideo
outcon C.6lt is now time to earn points to go t¢

D.oWell done you have gained enough point

6 Dri bbl Washin A.6An alert has been sent by the presidert
hands supplies for the ar myo
feet B.6The commander would |ike you to come t

explosives, do not touch themo

C.6lt is time to save the Whitehousebd
D.6OYou have saved the Whitehouse; the pre
youo.

7 Thr owi Al ask A.6There is lots of snow in Al aska. It 0 ¢
and B.6lt is time to collect snowballs ready
catchi C.olt is now time for the wultimate snowb:

D.6I hope you have enjoyed the snow, next

NY



Week Learni Theme Narrative
Lessoutcon (US St(A Warm up; B = Developmental activity 1;
narrative
8 Gymnas Cal i f c A.6Today we wi || be travelling over cli ff
B.ONow we are over the cliff, it is ti me
C.0We need to get across the rivers to tt
D.6The mayor <called; he needs your help 1
9 Dodgin Califc« A.6OWe have been tasked with helping the r
and to practice being capturers?o
I nvasi B.oBef ore we capture the prisoners, we n¢
C.6lt is time to capture the prisoners.
escapebo
D.6Well done you have captured the prisor
the mayor is sending you to Hawaii 0
10 Obst ac Hawali A.6Today we are going to be exploring Hay
cour se B.OWe are going to be working together t¢
(wee€ld completing different obstacles cour sesi¢
outcon C.060You have gained enough points to purct
D.AI'l children receive a plane ticket ce1

NY



Measur es

At -parned -iprotsdr vent i on, each child wundertook
motivational regul ations in PE and PA.
Emoti onal Bastelll bgendbe. feasibility findings

was changed from the SSEIT to théchrhdt sEmbt
form (-CBFQue&avrovel. et al ., 2008) . The qu:«
measurei nE children aged 8 to 12 year s, wi t h
Petrides, 20C3%F. ifhemBBluU@Qwse i onnaire and mea
were scorpoadiwmsi sgadeS5rangi mgef)ram 15 ((ddssttrroom
Example items include: 61 feel great about

was-150mi nutes with a sample of 15 children.

Actual mot or c oAwxpteutaeln cMC (WAaVBC)assessed using

Assessment ( MCA: Rodrigues et al ., 2019). Th
with children, with reliability ranging fro
MCA i s compotsesit ©off dw each motor domain, spe
ball kicking velocity for object mani pul at.
stabilitynetaemdshux t1& r unf carndl osc camadti onrg. | Foonrg
velocity, ball kicking velocity and standing
final score is the best of the three. For s
participants ,hawnd ttvine dtithnearptsscore is the be:

Test duratiobawedai #ati ndnenhesand two trained a

NY



The K°rperkoordinationtest f¢r Kinder (KTK3+
AMC. The KTK3+ is a valid, and reitxaldl9e yiemg ts
old (Coppens et al., 2021). The KTK3+ is con
sidewahrandegoeordination and balancing backw
si dewayshanadn dc ceoyredi nati on pampitci pawntés haeesH
both tests summed togetihdrmngf doractkiwar disnalpast
three trials per balance beam with widths t|
3.0cm) and the total amount of steps are co

beam). Test dur babsefdi apfmisl r0e miwiutthe st wo tr ai n

Perceived mot or PcMOnpweatse nacses e(sPsM@l) .usi ng quest

with the testnrFtémsahdcrKTK8+MELA PMC question

and reliable measur esetviecnus® weahs coal dd¢ebaf a:
Children were asked to evaluate how well t h
AMG est s, before participating in the tests

from 1 (not gogdgatodall ) to 10 (ve

Basic psychological needs safhesfladiionp ayadhd
need satisfaction and frustrat-Deedasrc adte &IBPN
to assess basi cs aptsiyschhaadltofgoiacsatlr annedeodns i n PE. T
shown to be reliable andsevvatin ¢llbbd mehsludee
(VI achopoul ous et al ., 2011;o0wZamaur rfiepwah sa tn gle
changeadbwt youd&.eelT-heaethdPgguesti onnaire measures
(4 items; i.e. o6Iln PE, | feel free to choose

i . e. 6l n PE, most of the things | domsj] do |

NY



i . e. 6ln my PE c¢l ass, the people that I I 1 ke

6ln my PE class, | feel that the people who
satisfaction (4 items; nid. eomplen ePEe Frauanrdd
6in PE, I often have doubts about whether I

point scale range from 1 (O6completely not tr

10 minutes whithdaemd)uanp of

Motivational rTehgeu | Baethiaovniso virnalPERegul ati-on in
it em; Sebire et al ., 2013) adapted to PE wa:c
The questionnaire has been showsevVvteon blel ryeelairas
(Sebire et al ., 201B9i.ntl teimsewter®c adlcorfedomnl
5 (6very true for meb). The iIitems assessed

identified regulatimpof(8antemseyr meet oddbt PE)

it ems; i . e. 6é. when | donodot | feel badd) anc
say | shoul dé). Test duration was€)1l0 minutes
Motivational rTehgeu | Baethiaovniso uirm | PARegul ati-on i n
item; Sebire et al., 2013) adapted to PA was

The questionnaire has been showsevteon blel weelairds
(Sebire et al ., 201RB9i.ntt teimsemwtere®calcerfdomnl
5 (6very true for med) and assessed intrinsi

identified regwléati ars (i3npioremant it oe.me to do

regulation (3 1items; i . e. 6é. when I 6m not ac
i . e. 0é.other people say | should bed). Test
(n =1 0H .

Na



Devel opment, validity and reliability of the
Educati k) ( SOG

The System for ObservingE)Gawea sf i dav elooapad tPc
i mpl ement ation of gamification -stte@tegrgoess s n
foll owed to develop the fidelity tmodltwdNal t
members of the supervisory team (LF, KFD) coc

PE and assisted in refining its content.

Step i@dweol ved reviewing existing observation
model s in a PE-Rionteextal( Fer®ma2b®MeReabgl edRds &Kod
and Fairclough, 2012; Wright and Creixml,orrée 11
tools used to assess different aspects of te
and scale development and validation guidel:]
these tool s, comprelwenei wendleirt akanurteo rieawineg
gami ficati on-Gdtrr8dtdegi eest (aAR.Iud e2@ 2 2Aa;l . Fer®&mMd e
Hunter, 2015). A brief description of the to

systems are Appsesedti redD.

Foll owing the r e\sitew idiwootlhvee dl iitdeernattiufryee,ng a

gami fication strategies, set out by Werbach

initial framewor k i ncluded 10 gami fication
chall enges, |l evdleedbak&i, ce,0itmhe amwmanrdk achi ever
gener al teacher/ student behaviours were al s

behaviours and two for wanerhdugrtacthkresdbdbebhaw

Na



de

Af

| i v

to

ter

r ki

u r5d:

apt

ery of the gamified intervention (Moon
two main categories: 1) gamification st
the initial Slteevpe!| Dipmmed v e d f d & hies itnogo | g ¢
|l ines (definitions, descriptions, and e
tial rater mi si mtoarnpr estcaatlieon(.0 Addndti o@\a
nt , 2 = leovpgadegu vd emMaisnedsevper ovi ding crit
ngui sh between achieved (i.e. 2 = evide
I ng on tShtee pi eFotuariall ed eoti @anni ng feedback
visory team (LF) on the content, codin
at e, relevant and appropriately worded
ganatfeigciaetsi owne rset rr e moved from the tool,

ns ¢ hained®earse ntemoved andhaheGat meegeldi avv ¢
represented witAddi thenabfryattiwe mehast
the tool , because they wearei tdéeteemmegdh eurn o
i our) which refers to the teacher moni

et al@ani 20BABYy ed@ncdheihladv i meuravi our ) whi ch

nding negatively to the teachers and in
i ptors of the remaining items to iIimpro
| i mleasngveed.e During step four, sever al ro
to each aspect of the tool (content an

ng scheme and coder training booklet) v
2L F, KFD; iteration round 5; L F, KFD,

ed version by Wright andpdirmti gr at2i0nlgl )s o

Na



never, 1 = rarely, 2 = occasionally, 3 = fr

frequency and quality of the observed strate

Tabbprdsents the final iteration of the Syst

PE). THH& $06Gdesigned to rate each quarter t

for variation in | esson durat+imomu®mi tisa se t4
guarters of 15 minutes. At the end of each
items upongtthatbng scale, ranging from 0 (n

teacher(s) or students cloenprolneneagnvdy (oraralliy
or actions of the teacher (s) or students ¢
(occasionally: some of the words or actions
with this compemtint:) ; md8stfof the words or ac
clearly convey or align with this component)
teacher(s) or students clearly convewenmne al.
coding items consistently, a marking scheme,

as well as examples of the items can be foun

Na



cat i

Tabl&he final iteration of the SysREM for Observing Gamifi
Gami ficatioChecklist iDescription
(definition
Narrative There is a Teacher delivers a clear narrative t
(Ogoing stonarrative the aim of contextwualising the actiywv
throughout (FernBRndeet althe students with clear achiewvweméaet s
that provid at the end of the activity/lesson (e
meaning to Examplb&d At orm is coming; I would I ik
whil st moving the itemso
ExamploaVeB I done the mayor is happy w
skills; he is now sending you to cap
Rel ationshi Students arTeacher provides the students with a
(Fostering with a ran¢are relevant and authentic for the n
bet ween StUinteraCtio'ExampWoaf:king against another team, wo
(Werbach and Hchildren, whol e c¢cl ass.
Not eThe same relationships can occur
toget her.
Rul es Rul es of tltTeacher explains the necessary rul es
(Guidelinesare explaitrobjective, so that students understa
how an acti (Werbach and Hparticipate.

pl ayed)

N ¢

on



Gami f

catioChecklist iDescription

(definition

ExamplHa:!l f of your team will stand do

will stand down th ot her . Il n your t

e
the bridgehesaadnghaowodover
h

Chall enges Students arTeacher provides the students with a

(Specific twith a ran¢(complete that are relevant and authe

objectives challenges.the challenges provided by the teach

participant (Werbach and Hnot exhaustive):

accomplish) T Soci al = teamwork, healthy compet
1T Psychological = adaptability, eff
T Physical = Motor competence (move
T Cognitive = divergent thinking, p

Levels Students hiTeachers provide the students with a

(Providing skill |l evelpreform that are relevant and aut hen

with new | e (Fern&hdeet al oo hlewel 1: 6Leap across the rivehrod

progress; | across the river avoiding crocodiles

increases i

that are de

appropriate

N ¢



Gami ficatioChecklist iDescription

(definition

Feedback Students arTeacher provides students with appro

(Al ows par with feedbiraegpack can include:

i Werbach d H
recognise h(Werbach an T Soci al .f eeedgh.acokyou did a great job

doing and t the activity!o
further act T Psychologi €alg. f ée&dleackhen things
T Physical EfgedbWhé&n you jump, try

T Cognitive Eegdbakkli ked how you m

Points Students eiTeachers provide the students with t
(Given and (FernBRndeet althe | esson objective to earn points
during the ExampiWeddne, everyone. You have all
al lows for helicopter. Next week we wil/ be hea

the next ac

Behaviours Checkl i ¢ Description

(definition

Behaviour mTeacher talk 1 Teachdeirr ecet s and guides students L

(Ability toresolve neg¢ to help refocus attention.
student behbehaviours. § Teacher takes time to talk to stu
(Moon e#) al.., Examples can include:

T 6What part of the activity shoul d

N ¢



Gami f i

cati o

(definition

Checkli st iDescriptio

=]

T 6Remember, we -arebdt hrowing over
T 6Can you work together and keep e
partner/ team member what the next
Di sruptive Students diStudent display disruptive actions o
(Actions or disruptive Exampl e:
interrupt, (Mahzan Awang T I'nterrupting the teacher or peers
negatively T Physical behaviours |like pushing,
' earning en f Openly challenging authority, ref
teachers and peers.
f Disrupting activities.
Chi dren of Children o0tOne or more children are not engaged
(Mel-Badenguer Exampl e:
MonFRoaftego. 20 f Not taking part in the activity p
et al. 2021)
el se.
1T Engaged in an activity that 1is di

N ¢



Observer traiPEinmglarmadi $0GyY

The fi n&tle p)hfawsese (t o deter mi ne-PEhéMbpehi abi &l t )
which foll owed previous recommendations to e
2001; Har t man, 1977). As part of the tthreai ni n
observers (KF®DB mwanuwalt het F®OGcheckl i st i tems
to use the tool. The | ead researcher and KFD
SO®E. Subsequent !l yodedvoc ovlildaeboosr awda rvee | § . The
researcher, KFD) then independently coded on
once-rianteer agreement reached >75%in( Moo%i reg!| ee

recorded lleessssom . wadsneobserved to reach the es:

coded by the |l ead researciodbseowverweek iladti én t
al ., 2015). A miamidmuonm scaefr ve5 % aigmteement was d
Hartmh@m@y/)obbertrvaer reliability i s a measure

same way by the same person over time (Thoma

Video procedure

A totadxamiffi ed PE | essoms WBerfe om ceax hr @ mdred e
school ). The gamif treecc oR H elde svsi ;&an sa vee rae i windae oy
GoPro), and each teacher wduy ianggkddc et d evsesarn as

and video recording coBEddésecanhégsalbdowusi ng

Acceptability of the intervention

A mimetdhods approach, using questionnaires,
assess the acceptability of the intervention
as well as the focus group and hoheetwvi&lw. 8% hy

Na



eoretical framewor k of acceptability. Si x

cluded: affective attitude (how an individ

amount of effort required Bbipgr{tbepakéenh

tervention has good fit with an individual
ich the intervention is perceived as |i ke
Xxtent to whimdertshteanpdasr ttilhca piamtteruvent i on a

efficacy (participants confidence that they

Ac

Th

PE

the intervention). Opportunity cost was n
gggiwmth the intervention.

ceptability questionnaires

e | ead researcher devel oped the teacher
eoretical framework of acceptability (Sekh
sess their perceptions of del,i weersipregctawde | n
pendi X F) . The teacher guestionnaire <cons:¢
amewor k of acceptability constructs: affec
X i ntervention colentewvee e(srse fffn5c=a cap e(rnsedl ¥ 3E
re rafpoednonlLak®rt scale (1= strongly disag

mment area. Teachers completed the questi:
sson (WwWeelhl0d. qlestionnaire consisted of
amewor k of acceptability constructs: affec
; perceived effeetftifvemaeys ((n ==134)-poddé minss av
kert scale (1= strongly disagree; 5 = stro
dependently in the classroom, with their r

|l esson.

Na



Acceptability focus group

Focus groups were conducted with children i
gami fied PE | esson. The interview schedul es
the burden on the children, whidse aaksvser bapa
research question (Al der et al., 2019). The
research project (e.g. 6can you tell me what
(e. g. 6can you tell henegamiati eecapPENnéeédssons ap
guestions aligned with four theoretical frar
2017) : affective attitude (n = 4); perceivec
6); aa&fdf iseddly) .(nQuestions related to the burd
that was required to participate in the int
|l essons replaced the childrends usual mpPEspr o

were provided after each question (Lund et

=]
—

uence experiMefNoesedvf aPE, ( ARO8HDaand respo

ps (Dal ey, 2013), the-skaxcufswi @gmo wmas. mard et

«Q
-
o
c

focus groupsnwe24 clhinlddceéedi f total) and chi

by their resp.ecSpevcel fcilcaaslsl yt,e atcwhoerf ocus gr oups
wi t h-saanmspube nef 69go méngwi(sla map | furm=f 6haysTh(e focus
were held during school hour s, in a quiet c

with an average durati oni2df. 368 .M Hrumiersyt. esl h(r

interview schedules are presented in Appendi
Acceptability interviews

Semitructured interviews were conducted with
curriculums in the intervention group. The

Il
<



gami fied PE | esson (week 10: see Appendi x H
with questions about the teachersdé backgroun
PE?6) and PE within the contexttefl tbhbePE wtch
the school ?286) . Teachers were also asked to |
including details on the quantity and dur at

notable events that occureea@al i ghmed i wit eh vise\

framework of acceptability constructs (Sekho
(n = 2); perceived effectivenessfflincacy)(nis=
and ethicalitwer(en usled tPhrroompgthsout the interyv
di scussion. Il n total, two interviews were
Mi crosoft Corporation), |l asting 39 minutes,

Data analysis

Quantitative dat a

Il nterventkFom entfecvisndepaneétescst smmwleer tcondu
each variable to establish whether groups we
samp-tests were used to test -drmod -tpostn iwfiitcha mt
group. A weyiasabfysoseof covariance (ANCOVA)
di fferentcest i 5c rosds across t he-tegrtowx,r ewhi Isee
Meester edndalage 202t0gdden et alt.e,s s2c000r8)s. flonr
variabl e, sex and age were included as <cova

group) as the indepententovaesi abl eheaddppade

The System for Observing Gamif-PERirentyn Pht

observer reliability was <calculated by divi
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agreements and di sagreements and mul tiplying
The 8@8Gdata for observed | essons were anal ys
Cohens kKkmgppacdnducted to t-axntd amd rabi ér pyet [

0.40), 1f0ai6r0) (0 .0&6®@d5)Y 0Oaw®d® excellent (>0.75; C

Cicchetti, 2001) . Paer mbmwmedr emal sobaésedand
frequency and quality of the i mplementatiol
teacher/ student behaviours. Foi1# atstke ,vaoiwab | e
represent highery.i mplementation fidelit

AcceptabilityTQudsteomnhnaeresntervention acce,]

each construct was calculated by averaging t
guestionnaire. Hi gher scores on the constru
peredigffectiveness fietalciyc alnidti y adredl selgther |

the burden constructs, | ower scores suggest

Qualitative dat a

A hybrid framework appr-oadbctiinceor podiamg nagva ¢

Deductive coding was informed by Theoretical
al ., 2017) and inductive coding watssiudda |dfs etdl
framewor k. The process of analysis foll owec

|l nterviews were transcribed verbatim and al
themselves with the data t harmnwulgdr amdv ek orre atde
the data in a priori matrix which was deve
summaries of the data pertaining to each TFA

were inputted into tphpeorrte l{ehwveapuroicrieet 3 .0 XTlted é S
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on the excel sheet where additional data th

captured. The | ead researcher kept an analy
thoughts or feelings about the datanacritpis
been analysed, one member of the | ead resea
verify the allocation of data to the wvarious
the acceptability of it idhi gamiafcihedcofmponener v
coll aboratively with consensus reached for e
team for further verification. Each construc
for each secoiani amsl pioeicdedut o support int
mai ntained by coding participants with | ette
A, while boys and girls from School A were |

Resul t s

Rel i abil iPtEy of SOG

Pilot testing

The pilot testing resulted in high agreement
made as a result of the pilot test. For 1inst
l evel and challenges, totmeme Theafrilwyaldiwanri
in each | evel (i . e. gami fication strategies
definitions are presented in Table 17.
Reliability testing

| ntaenrd -oms e@aver agreement scores were cal cul
the reliabiPBE.t yFoorf tthhee gSOW@ é1i can i-@Bh Sesit w @k rrigo

agreekmen0. §6) was irseatcyhpeidc elnidtye cdheamed Br ewer
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2002)

For each i ndi vi dual

QPdmieriveat iton ag t rai

was reachedc«=( 0al6.080) gfgregsstoidn gt o excel l ent agr eece
a 91. 6%bdeartwed totlkaE 8gB8e mewas (reached f o
teacher/ behaviours indicating an =excellent
individual general -bébaviveur tovel agi7éeémemt
frkm OiBO®RA) high | evel ofk=0view@d)| r emgga leeedmefna r
observer reli abbhdartwer asgrwedrmhentl nsgeares for
strategy and general teacher amd student beh
Tabl® ntodbserver agreement scores for each gar
and student behaviour

Gami fication stratel ntoebrserver percent
Narrative 100. 0%

Rel ationships 100. 0%

Rul es 75 %

Chall enges 100 %

Levels 100%

Feedback 75 %

Points 100%

Gener al behaviours

Behaviour managemer75%

Di sruptive 100 %

Children off task 100%

| mpl ementation of gamification strategies an
An average gamified PE |l esson | asted 42 minu
47 minutes 43 seconds). I n tot al 257 minutes
assess the implementation of tehnee r ad mitfeiaccahteir
student beh8&8vepoarss Thabl emedli an and maxi mum f
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gl obal scal-BE of i ddehlei t§yOGssessment . For gam
i mpl emenped nwsh,b medi an scores ranging fron
i mpl ementation was Onevecldbal bednges ani crealrleyd
|l esson ranged from 0.00 to 2.50 correspondir
The mendai r ar nastciowr ee s for each | esson ranged f
i mpl ementation was Oneveared att daordrdut eegsitheen t nheyddi aa
scores for each | esson ranged from 1.00 to
i mpl ement ati on was O6rarelyd to o6frequentl yd

feedbanged from 1.00 to 4.00 indicating i mp

observed. For the gener al t dbaedhe/ri canmd mManhade
medi an scores ranged from 3.00 to 4.00 indic
6extensivelydéd which i s dpiossriutpitviev.é rFaoery asvtiuodder ndt

1. 0)chainldd-t a@pkahmdéeél =50) Owere Onever o6 or oOrarel

Participants

Table 19 summari ses baseline participant che
years old (M = 9.53, SD = 0.5) participated
group and 35 children from th&%cwerteg oimalge .ou

maj ority of the sample were White British (
Children in the intervention and control gr o
B MI and wei g?and( 1397..04 klgg / err ees pheicgh evre | fy o r wc hi
intervention group. Al the childrends post
nationally, &Blke dEnglrimgsmeldndiyces of Deprivat.i

Communities and Local Government, 2019).
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Tabl81edi ans and maxi mum score f or -PeEacfhi dietleam,y aansds egslsonbeanlt scal e of

Observedi ¢elsso@entent, Median (M), Maxi
We ek . We e k Week ! We e k ¢ We e k We e k ¢ Gl obal
Jumpi ng Agi | Obstac Dribbl Throwin Dodginc¢ci mpl emer
l andi | cours catchi I nvasi scor ec¢

M Ma x M Ma x M Ma x M Ma x M Ma x M Ma x M Ma x

Gami fic
strate

Narrat 3.0 3.0 3.0 4.0 1.0 2.0 3.5 4.0 3.0 4.0 0.0 0.0 2.5 4.0

Relatio1.0 4.0 3.5 4.0 4.0 4.0 3.5 4.0 4.0 4.0 1.0 4.0 3.5 4.0

Rules 2.5 3.0 3.0 3.0 3.0 3.0 3.5 4.0 3.0 4.0 2.0 2.0 3.0 4.0

Challe 2.5 3.0 2.5 3.0 2.0 3.0 3.0 3.0 1.5 3.0 0.0 0.0 2.0 3.0

Level¢1.0 2.0 1.0 4.0 0.0 0.0 3.5 4.0 1.0 4.0 0.0 0.0 0.5 4.0

Feedba 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 2.5 4.0 1.0 2.0 3.5 4.0

Point: 0.0 0.0 0.0 0.0 2.0 2.0 1.0 4.0 0.0 4.0 0.0 0.0 0.0 4.0
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Observedi ¢eksso@Gaentent, Median (M), Maxi

We ek Week - We ek ! We e k ¢ We ek We ek ! Gl obal
Jumpi ng Agi | i Obstac Dribbl Throwin Dodginc¢ci mpl emer
l andi i cour s catchi i nvas:i scor e:¢s

M Ma x M Ma x M Ma x M Ma x M Ma x M Ma x M Ma x

Gener a
teacher

behavi ¢

Behavi

1.5 4.0 4.0 4.0 3.0 3.0 4.0 4.0 3.5 4.0 3.5 4.0 3.5 4.0
managen

Disrup 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.0 0.0 2.0

childrer1.5 2.0 1.0 2.0 1.0 1.0 1.0 1.0 0.0 1.0 0.5 1.0 1.0 2.0

Not eMax refers to maximum scored achieved for each gamification s

-
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Tabl3asedarmtei ci pant

characteristics.

Al l Il ntervent Control
n Mean ( n Mean ( n Mean (
Age, Years 76 9.53 ( 41 9.48 ( 35 9.60 (
Sex 76 41 35
Boy 44 57.89 214 58.53 20 57. 14
Gir 32 42.10 17 41. 46 15 42 .85
Ethnicity
Whi t e 50 65. 78 21 51. 22 29 82. 85
Ot h 26 34.21 20 48. 87 6 17.14
Height, m 76 1.4 ((41 1.4 (( 35 1.4 (|
Weight, kg76 36.8 ( 41 37.4 ( 35 35.7 (
B MI 76 18. 78 41 19.07 35 17.98
| MD Rank !
Schoi 22 3,735
Schoi 19 2,628
Schoi 16 3,523
Schot 19 2,353
Notlé¢. = most deprived (top 10 %)
Baseline Characteristics
At -pe et children in both the intervention a
Regarding MC, children in the intervention ¢
MCA and KTK3+ outcomes. I n contrtastt,edcHiolwdd e
of MC in the |l ocomotor skills subtest of the
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MCA and KTK3+ subtests (Coppens et al., 2021

in the MCA-tewshtsestcorepre ndicated that childr

across all subtests. I n thei &Kidl KEBr+o isp balesa sr,e
|l evel s across all subtests, whereas chil dren
eyleand coordination, and moderate | evels for

regul ati etnesitn sPtAga e i hhat children in the ir

of intrinsic and identified regulation, and
Children in the <control group reported higl
reul ation, and moderate | evel s-tocefsti.ntFroa] enott a
regul ations in PE, children in both groups
motivation and identified jeguédtand, eandr ma
at -tperset . Fi et | BPNprecores i1indicated that <ch
control groups had moderate | evels of autono

frustration.

|l nterventi onl eeviefle cau tocno necehsi | d

Table 20 presents t he -sdeemspcltra sptttirvees wlttas ifsari ctsl
effects on childrends EI, MC, BP NOGTsa,bland2 1mo
presents the intervention effecttse.stSpseccoirfeisc.

each variable by groupg ecsdandisteixo m,n dc cargter alolvian

Emotional ThéeeANCO¥Acreeveal ed no significant
pobest,{rEQ pA6Q. 49 7., OT(e)s.e drieds unlotts suppdarhtatt he
chilwlhroenparticipated in the gamified MC inte

El , compared to the control group.
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Tabd0Paired -sampl esr teach variabl e-amad -peosthi wiet cihangashbegt wepnf pr ec

Vari abl e |l ntervention Gr Control Group
Prteest Pogtest Prteest Podgtest
Mean (SC Mean ( SI Mean (SC Mean (SI

Emotional inteCs$f
Emoti onal I nt e 3.32 (0. 3.46 (0. 3.40 (0. 3.38 (0.

Mot or competenc

Ball kicking 23.17 (6 30.41 (4 26.91 (4 27.11 (5
Ball throwing 27.36 (5 32.87 (6 28.85 (3 29.31 (4
Shifting plat 15. 34 (3 19. 73 (3 18. 00 (3 19.60 (2
Shuttle run 14.43 (1 13.88 (1 14.15 (1 14.06 (1
Jumping sidev 24.92 (5 37.12 (5 35.05 (7 36.97 (9
Standing |l ong 126.21 (: 135.60 (= 145. 62 (: 142. 31 (
Mot or competenc
Eyleandorcdo nat i 22.43 (1 35.92 (1: 24. 45 (1 26. 00 (1
Bal ancing bac 31.48 (1 38.56 (1. 33.80 (1 34.94 (1
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Vari abl e |l ntervention Gr Control Group
Prteest Pogtest Prteest Podgtest
Mean (SC Mean ( SI Mean (SC Mean (SI
Jumping sidev 54.46 (1 67.56 (9 63.82 (1 64. 42 (1
Moving sidews: 30.78 (7 31.26 (¢ 30.74 (8 31.31 (8
Perceived motor c
Ball kicking 7.92 (2. 8.60 (1. 7.94 (1. 8. 71 (1.
Ball throwing 8.26 (2. 8.92 (1. 7.77 (1. 8.22 (1.
Shifting pl at 8.07 (2. 8.17 (1, 7.88 (1. 8.08 (1.
Shuttle run 7.80 (2. 8.46 (1. 7.20 (1. 8.08 (1.
Jumping sidev 8.02 (1. 8.58 (1. 7.94 (1. 8.20 (1.
Standing |l ong 7.34 (2. 7.90 (2. 7.80 (1. 7.31(1.:
Perceived motor c
Eyleandorcdo nat i 8.48 (1. 7.92 (2 8.22 (2. 7.77 (2.
Bal ancing bac 8.26 (1. 7.24 (2. 7.77 (1. 7.77 (1.
Jumping sidev 8.47 (1. 8.10 (2. 6. 05 (1. 7.57 (1.
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Vari abl e |l ntervention Gr Control Group

Prteest Pogtest Prteest Podgtest

Mean (SC Mean ( SI Mean (SC Mean (SI

Moving sidew: 8. 75 (1. 8.36 (2. 7.11 (1. 8.20 (1.
BREDQPA

Il ntrinsic mot 4. 36 (.- 4. 40 (. 4. 01 (. ¢ 4. 00 (.

l denti fied re 4.16 (.- 4. 11 (. 3.83 (. 3.76 (.

Il ntrojected r 3.27 (. 2.69 (1. 2.59 (.t 2.75 (.

External regu 2.65 (1. 1.98 (1. 2. 04 (. ¢ 2.30 (.
BREDPE

I ntrinsic mot 4. 43 (.- 4. 42 (. 4. 04 (1. 4. 03 (.

l denti fied re 4. 00 (.° 4 .21 (.- 3.87 (.¢ 3.82 (.

|l ntrojected r 2.89 (1. 2.98 (. 2. 71 (. ¢ 3.01 (1.

External regu 2.54 (1. 2.17 (1. 1.96 (.- 2.39 (. ¢

Basic psychol ogl

frustration

Il
z



Vari abl e |l ntervention Gr Control Group
Prteest Pogtest Prteest Podgtest
Mean (SC Mean ( SI Mean (SC Mean (SI
Autonomy Sati s 3.42 (.¢ 3.50 (. 3.42 (.- 3.33 (.
Autonomy Frusi 2.91 (. ¢ 2.81 (1. 2. 76 (. 2.88 (.
Competence Sat 3.97 (.- 4. 09 (. 4. 02 (. 3.96 (.
Competence fru 2.94 (1. 2.65 (1. 2.50 (. 2. 70 (.
Rel atedness Sa 3.55 (. 3.72 (. 3.65 (. 3.26 (7
Rel atedness fr 2.64 (1. 2.45 (. 2.15 (. 2.40 (.

Not e.

**P

<0.

0 Gslamptl eB tt< i @ hi maigmred p

changes.
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Tabd® ntervention effects extaens tn,i ngo mtrtreasldl,idnsdefxfe saenrde reeey eat po st

Vari abl e Adjusted F p Hp?
(mean N standa
Il nter ve Contr ¢
Emoti onal i nteCBFpe
Emotional intel!l 3. HG. 7 3. B®. 8 0.4 0. 4 .00
Mot or competence (M
Ball kicking vel 31.\®4 5 25 .N08 6 39. <. 0 . 36
Ball throwing ve 33.\®2 4 28 .6 4 61 <.0 46
Shifting platfor 20 .\®a0 4 18 .\ND2 5 3.3 .07 .04
Shuttle run 13.N06 1 14 .80 1 7.1 .00 .09
Jumping sideways 40.84 0 32.881 1 2 3. <. 0 .09
Standing long ju 143RNRA45 133NB.77 16 <. 0 18
Mot or competence (K
Ey-leandorcdoi nati on 26 .M82 4 25.N18 6 26 . <. 0 .27
Bal ancing backwa 39.88a 2 34.N17 3 8. 3 .00 .10
Moving sideways 31.8\w6 9 31.\®2 9 . 00 . 96 .00
Jumping sideways 68.N11 3 59 .N1 4 14, <.0 .16
Perceived motor com
Ball kicking vel 8. Be. 2 . BT, 2 3 . 85 .00
Ball throwing ve 8. 8®. 2 . R®. 2 2 .07 . 04
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Vari abl e Adj usted

(mean N standa

Il nter ve Contr ¢

Shifting platfor 8. B®. 2 8. RM. 2

Shuttle run 8. 8®. 2 8. N®. 2

Jumping sideways 8. HO. 2. 6. 0®. 3

Standing long ju 7. 8@. 3 7. 81. 8 2 .
Perceived motor com

Ey-leandorcdoi nati on 7. 8a. 3. 7. R®. 3 0.6

Bal ancing backwa 7. NE 7. B®. 3 1.6

Jumping sideways 8. Na. 7. B®. 3 0.7

Moving sideways 8. Rm. 8. 8®@. 3 0.1
BRE QP A

I ntrinsic motiva 4. BG. 1 4. 080. 1 2. 8

|l dentified regul 4. 0@&. 1 3. 8@&. 1 1.2

I ntrojected regu 2. 8®B. 1. 2. 8a. 1 1.9

External regul at 1. 8m. 1. 2. Ho. 1 4.8
BREODQPE

I ntrinsic motiva 4. B®. 1 4. Na. 1

ldentified regul 4. N@. 1 B®. 1

I ntrojected regu fler. 1. 0G. 1



Vari abl e Adj usted

(mean N standa

Il nt er ve Contr ¢
External regul at 2. 0®. 1 2. B@. 9 3.7 .05 .01
Basic psychological
Autonomy Satisfa 3. 8m. 1. 3. 8@. 1 0.8 .31 .01
Autonomy Frustra 2. 8. 1. 2. 8a. 1 0.2 . 63 .00
Competence Sati s 4. N@. 1 3. 8. 1 0.8 . 35 .01
Competence frust 2. Bo. 1. 2. R®. 1 0.8 . 34 .01
Rel atedness Sat.i 3. Re. 1. 3. 8®. 1 7.5 .00 .09
Rel atedness frus 2. B8B. 1. 2. H®. 1 0.4 .51 .00
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Mot or compefTéearcANCHNUYA.revealed significant I
posest for Dbal l(1kir3KOp=0O0 <v €+000c13,6 ) Fbal | t hr o\
(F1,=7161p=41,< 2901464)YH sh vttt 7r,unFg9F 09 H) ,

jumping sdidewadps2 §,F 200.1092)H and standiing |
16./H=3, < 20H0.1189)H Compared with the control

group signivfeidcamt Ilbyalilmkriccki ng velocity (AMD

throwing velocity (AMD: 4. 96, 95% CI : 3.69,
0.75), jumping sideways (AMD: 8. 22, 95% ClI
9. 86, S5®3CI 14. 70) . The ANCOVA r evteadtedf oro

shifting (pl=at3fpeBrOme?#0F Olhe)s.e results support
children who participatedoubktavhegrgeari &ri eidmpw(

i n ,MCcompartelde contr ol

Mot or compet®eme eANKAOWKA3 t+.eveal ed significant
posest -Haond ey®o r(d i=nRtép=o/r&, (.F80127H), balancing

(F1,=718p36.,0%5, 185) and | umpirigp.<DViDRiw,a.ylH6 § )F.

Compared with the control group, children in
eylrand coordination (AMD: 11.43, 95% CI: 7.9
95% CI : 1.62, 8. 820 AMEBNd8 j eanpi a5%sCdewdyB5,

sideways, t he ANCOVA reveal ed ntoe sith,fftkg rOOmR¢ e s
p= . 9%2, OfBhe)s.e results support the hypothesi:

gami fi ed MC oiunstdeorw egnrteiactne rw i,mpcroonvpeanreendt tion tMCe

Perceived motor TchoempANE@QVYA .r eMCehal ed signi fi

di ffer entceest aftorpojsumpi *vgd Ipkalle d%&Fgs 3R ). Compa
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with the control group, children in the 1int
jumping sideways (AMD: 2. 42, 95% CI : 1.58,

di fferences betweesnt ther ghalulpesk e ipdGF.t888ocCi
™M= .000), ball tihrFroB®ipRg., 0&F p.cG4Hy) , (sFhi fting
(1,=74H)p=380.,2%7,. 019 ), ehuat®)lp&l 4 5&7(.FO0HM) and st
long jump7APg2 . 1230, oTFdk)s.e results partially
that children who participated in the gamif.]i

i RPMCspecifforcaj tumpi,ngc esmpleerweads st o the control

Perceived motor ddrap AtINCIOcVAA. rieTVkkat+ed no sigr
bet ween group -des§fefence¢s mat rgo) P BewdPs ( FH
.010), bal anchng7dpmeek wadrsd,s O B rndeyg@or@j nat i c
715 O0p82,884,. 00H) and mav,i=ng) B3 demiady,s 0C0R) .

These results did not support the hypothesis

intervention wil/l show gompaeedi mprotaementntr

Motivational .r elghud aANG®OVA irrevRrAal ed signi ficar

at -pest for extenn=aipg p&eyud®=t,.o@s) (FCompared

control group, children in the intervention
(AMDO. 504, 95%5Cl1 0. 05) . The ANCOVA reveal ed
groups-tastpbst intrdinsi2 p&®t DIHAL.iBN9)(,F i den't

regul athi=onl faF3, 2Z7=0,. @MW @) i ntr oj ectredrit pYDJ) at i c

. 166&= . M2h7e)s.e results provide partially supj
participated in the gamified MC interventior
regul at isognesciifn cRRA,l' y a decrease in external |
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Motivational rdadgel aAtINCoOOWA irreve@ &l ed no signif
di ffer entceest aftorpoisrt ri,nes72cpsmo, t1id2a.t 0 ) ,( Fi den't
regul ati, eng pédB, 066 ,. 04°H) , i ntrodjiectreypsbegul a
.61%s . 0HD4) and ext er=nadpirie Pbagt OTthfleys.e( FF es ul t
did not support the hypothesis that <children

will show greater i mprovementcsompnarneodt itvoa ttihoen

Basic psychol ogi cal nNeedhhes ANCOVAct evprakbad :
between group -dedtf er@emcrasl at@ g e/gps Ba tGios7f, a CH
= .097). Compared with the control group,

intervention group significantly i mproved (A
reveal ed no significant -tlkeesttwdemnr igsuldaomteichoyri fsEaF
715 0.p%F1D, F27,01MH) , aut ono my Of p=2 Dt r6a3t8i, Or0 3H) F

competence giati7df BT, .0R52A,.F01H), competwence f
7150 . 8®=5,0. F47, 013H) and rel at, edme =2 L. r5Es7t,r at'H

. 00Bhese results provide partially support t

the gamified MC intervention wislpecsHowalbptlt e
rel atedness satisfaction, compared to the <co
Acceptability of the intervention

Mean scores for the acceptability questionn

construct are 2améséeéneepechi Tablye 2
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Tab22chi |l d means and maxi mum scores for t he a

TFA construct Mean (SD) Ma x .
Af fective at: 4.19 (0.8 5
|l nterventi on 3.85 (1.1 5
Perceived ef"- 3.61 (1.0 5
Seefficacy 4. 17 (1.2 5

Tabd23Feacher means and maxi mum scores for t he

TFA construc: Mean (S Ma X
Af fective at 4.50 (O 5
Bur den 3.00 (1 4
Ethicality 4. 75 (O 5
|l nterventi on 4. 50 (0O 5
Perceived ef 4. 00 (O 5
Seefficacy 4.50 (O 5
NoteWith the exception of the burden constru

Af fective attitude
Af fective attitude relates to the feelings

|l essons were gehanal lewxcpéer obgy \ataltle a&shiolydarbd ne.

endorsed these feelings, describing the chil
activities were appropriate for the children
intervention weretyebhtadtiwvi tihes:vaodl enj oy e
di fferent, | i kBeeslbe(Boyi B)tiebBeandcgease in

as teams and not just doing things on your ¢
0it was | i ke a | ot more higher energyo6 (Gi.i
assoomiagthed ncreased energy |l evels, suggesting
consistently high, which helped keep the <ch

mention that they did not enjoy woborkikg. i 8o



of the girls raised concerns about the boys
never passed to usé6é (Girl A), and another ad
we never really got a go hecdadese tflreey idigdsn dwte
the boys who described the girls as: O6bossyd?d
have a turndéd (Boy A). Despite these individu

i ssues bet weenl st.heThbeoytseaacnhder giébr posi tive f e

gami fication strategi es: o1 t hought it was
(Teacher B) . Additional ly, teachers found t
compar edutso Pler swihemes they had used. Teacher
|l earning curve posed a challenge for both th

to a new format and set of ruless Abbhewmghbth

with no further i ssues. Suggested i mproveme
gymnastics | essons and making the |l essons | o
any areas for i mprovement.

Burden

Teachers reported only minor feelings towar
gami fied PE |l essons. One teacher described t

chall engingd (Teacher B) but sughielsdreean tdémjo
the |l essons so much. Teachers also descri bec
that, as the weeks progressed, they were abl
in discussions of mhilddaP&Eepeabbdbhstyepasaced

an integrated subject within the school curr



Ethicality

The intervention appeared to align with the

intervention increased participation, partic
engaged in PE. Teacher s, howemieght rle@ohe¢e ®idt &
a new pedagogi cal approach: 0l think someone

|l i kd tareluctant to trying out a new concepto

PE often, it cany ptrroybianbgl ys obnee tah ibnigt ,n eswc aorut o
no negative outcomes were identified by the
of child acceptability.

|l ntervention coherence

There was generally good intervention <coher
Teachers described the | essons as straightfo
to be enhanced by the structur eaacfk tthhe slugpps
delivery: 61 think having the I|little curricu

what was coming up and the set upd6 (Teacher .

t hat the | essons wer e eedaswi ttho cfloelarow ualneds .w e
number of chil dren reported finding the |e
6someti mes it wasnodot cl ear, but someti mes i
l ow interventi ona colhrerriemwlea dauteu dioe se x(tir. e . En
and joining in halfway through: 61 didnét re
after reading or mat hs, we didnot know what
proper Ayp 066i nbt attending at all: o6well Il w
|l was confused the following |l essondé (Girl /

intervention supported a natural Iptagreas diyon



gami fication strategies. This view was al so

coherence of the gamification strategies. T
|l evels: ¢6if you could do a | evedouyydu moo/el i om
and then work your way back up until each | e

had to throw the |lwggagmacandeputandti bnsthet X

B); and chall enges: O0we wgeotditdo, cshoo ols ep iwhkaetd c
A) . The childrenbds understanding of the ski
good, with some referencing the skills | eal
curriculum: dé6dinoouhr oweamedweathad the ball pr
Washingtondé (Girl A) . One teacher reported
mai ntaining coherence difficult. This was pr

and avaacleablTeeascpher s suggested that these <ch
time to set up before the |l esson and noted t

hel ped with set up.

Perceived effectiveness

Teachers and children described some of the
teacher reported that they felt unsure if th
skill s. They described instedd,delmecw tlmeyaha
particularly for those deemed | ess confi den
become more confident when participating, b

(Teacher A). Teacheri &dn thadgadhtpddiatti ¢ ei mmd et
teamwor kssopvomlgemnd motivati on. Both teache
using gamification in PE: ol think i1itbdés [ gal

skill s and sbkeiclofmilndg (nfoeraec her A) and Ot he stuc
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|l enges and | evelsb6é (Teacher B). Children
al skills. These included teamwork skil

wing and catching: Ol c@@i rclatA)h,amdhdstlr &
al bonds: o1 have got <c¢cl oser -tteor rpeiomgd ac ti

al so reported by the children: 6l think

veryday |l ifieéd.so the PBEi hgsswesdwe wi ||
child also described the i mpact on thei
keeper, it has improved my movement movi
ytedebchildren included greater engageme
peer s. Some children thought the inter
icipate in sports outside of screodl:e 6s
donodt , I think this would help with the

dren also mentioned that participating

benefit them: &6for mfe dchpdbaly, foo faof ome bi
(Girl A). Generally, however, children a
oach in PE. Children described how it we

| ess st amdirrkkg nagr o uwngde,t heerrd mor e. This was

hers, describing how gamification added
ons someti mes | ack, and is an innovatiyv
herve,r ,hawe sed the iIissue of planning if

| abl e: ol suppose a Wwepakongerspsmeveswind pld e ni] |

were kind of having to plan for yourself



Setefficacy

Teachers +thewvuei wod kahdp prior to delivering t
i mportant: o601 felt more confident delivering
Teacher A also felt confi denthadn adeplrievveiro unsg
gami fication. Teachers fur t-dater u catcikrneodw | ewrgreidc
receiving it ahead of time made them feel mo

advised that having ewnfgfaigei evitt hogmaer ti nrtietrw e

introducing it to the children was 1importar
behaviours to deliver the intervention was i
i ssue mighet besacrcess, | i ke not every school

can be a peafofbilceady. weaes fonl y whrpokee e df élyt soomef
in participating in the intervention, partic
in myself because | got to work with my fri.
| ow -esfeflifcacy due thi lidrsaresi nwitthe odlhaesgs:xc 6i t |

of what | am doing after the boys say these

Di scussion

The first obj-expeviememt ahitsrigalaswas to inves
PE intervention on EI, MC, BPNs a-na-yfe®tri vat i
old children from areas of hiagh t de prnivweasttii gn
acceptability of the intervention within a p
calevel opment process. The final objective we

the i mplementationsofngamefcoatennh efr Eegilt¢
the gamified PE intervention was &effective

sati s,famadt idoencr easi ng external regul atasn in



acceptable for teachers and chil dren. Final |
(SORBE) was deveilPEpeaevh.s Tree m@Gas reliable and

in gamification strategies overtashke arn tdeirsvreun

Il nterventi on-lefvfedctouutam melsi | d
The gamified PE intervention was promising I
group significantly i mproving in MC compare

clai med that met hods to engage andeambitveat
interventions and can | ead to i mprovements i
this study sugglwersdertpiannegda nmd f i mattiisond i moatadr t

l earning theory (,j.eouled oibwe akey fdlgemem tc sgnd

novel met hod to i MpomvanchlDTdpendpeWCi ve, t
supported competence (e. g. |l evel s and <chall
(e. g. narrative and relationships), which ar

persistencec{ Rya202anhd Brom an ecbhegbbakrdg
i mprovements may be explainedtagktaedi eabherac
i n motor s(kBuhtlteot ead ni,n@021) . The gamified &
opportunititetsatf oweraectmeani ngf ul and aligned
intentions (Gibson, 1979), encouraging expl
const(Bemnst ei n, 1967) t owarmdatshmo r €t rcwootr dri end
progression of the curriculum provided both

supported adaptability, which may etxlpdsaa n t

mrovements provide evipdegcfotmeat ngsongdaf be
can be effecti wa.phSwdh urse ssulutdd easlpirgong s sa gngne s t

designed to improve FMS with a structured sk



this study, can be beneficial for promoting

2024; Salters ®eduBessdénom20Bby. study al so

i mprovement in some stability skills. I n t hi
on the effects of MC interventions on stabi
withethbhots Davies et al . (2024pasvdhd ga&miomisdc a

intervention was effectiveo-yiér tidmprhalvtidmorgsht a k

MCi mprovements were observed, it should be &
observations indicated that the gamified PE
and 58 seconds, despite being designed for 6
on movement skill devel opmarcthimray hmeovwe lsaidrst
sustained i mprovements in MC, It is |ikely
would be required. While the i1ideal |l ength of

Benson, 2025; Thompstetal .e,t f2ndo2md ) a2 0 le’c;o |l M@ d T «
perspective, providing sufficient opportunit
environment(Buitd oens eertairal, t2t2land exposure i
of discovering effective movemen(tLosgantetonsl

2012) .

Il n contrast to pr evHigweNaRMantdeignog set( sale: ,ChZ2a(2 -
Fraile, 2025), no significant I mprovements I
group compared to the control. It is possi bl
NavaMatoeso2@24pnl and thoski wesgpdhawne Chmapaetred
However, the present results are co¥zselstent
al ., 2024), who ard sl rfe@loloawieizinkgyr 08nd ea v@ged i ion s

same EI measur e, with comparable dosage anc



Pr evi ou sh arse ssehaorwnh-btals@®td s ah@®aolventi onsi nl emldi ng

amopgeadol escents (aged 9 to 12 yeaets)altyypi

2017). Thus, it could be suggested that E I

ter m, particularly as EI profiles become par
al ., 2013) . Whil e no signi fitchamnst scthuadnyg epsr oivn
evidence regarding gl obal El l evel s in chil
notable | ack of normative data research, des
devel opment . Comparmabhnvei dtat axseseggegt a t hat
had | ower EI than the normative values foun
Pauletto et al., 2023) &bd O0EN4QS ;i sMa vcrho-vi edlrie na
Ruiz et al., 2011). As such, further researc
pri mar yagsahodli |l dren in the UK and t hus, res
targeted interventions in PE.

From a theoretical standpoint, given the ob:
PMC would be expected, given the previousl
(Stodden et al ., 2008; Estevan iegniafli.c a mRt0 2ilnc

in PMC was only observed for the JS subtest
this sample overestimated their competence |

high | evels of PMC, dceosr prietsep oenxdh iwbiitthi ntgh es cl oorw

percentile for MC relative to the normative
MCA and KTK3+ (Coppens et al ., 2021; Rodrig
partly account ¢t¢bangessopbsefved in PMC, whil

effect due to theitreshi.gMoPMOVECOTres ataspbee:

from | ow SES backgrounds tend to overesti mat



which could further explain the findings of
that as children transition from early to m
enabl e them to more accur datheeliy gsexass (tLhoegiers
De Meester et al ., 2020) . Nevertheless, this
Hi gher perceived MC is important for keepi ng
which is i mpor twent Sa&EsSS cdchaivlied rleoweaf MCo and hav

participate in PA outside of school (Gossel.

The results also revealed a significant decr
intervention group. These resul ts contradi
gami fication ei-Ydleer a netr eals.e,s rd)F20r;r ihsaese nh aepf
external r egul-sacth coonls af goerd pdaniriti&nmyexn gtSoéalbs,

observed decrease in external regul ation i s
suggested that certauohggasmi pocatsoandtbatgaet
motivation 1 nCarhad datenal(.Mel20r201) ; however, tF
study, and is demonstrated through the fidel
of poinhse dotengethtion, despite being plannce

the notion that when gamification strategies

activity, the potential for i ncea eatseal .extZ2elda
external regul ati on i s negatively associate
engagement , amotivation and withdrawal from
decrease in external r egfudratproomméismegbvéhda diea

changdhis <clpangaet malyly transfer to other a
(Hut macher et al ., 2020) and is 1Iimportant f

childhood. As <chil draesndse dPA ni etvheibss nsateuw dpyo s 8 t &



whet her these changes | ed to changes i n PA,
investigate these effects in a primary schoo

has shown favourable results (Harris, 2019).

Regarding BPNs, previous studies have found
t hree BPNs i nagprdi ncahriyl-Ma celno o(keSzo t eots a |l . 2023)
results from this study indicanedsoslayi afaicg
children in the intervention group compared

competence satisfaction. Possible explanati
competence, may be i n lpagdl idruee, ten dt hteh ehriegfho r
ceiling effectindisngusdiye abwi tAhoblees sad d I(rAOrLOY e
in relatedness but no changes in autonomy an
a gamified PA intervention. 't is plausi bl e

i ncorporating gamiifoirciattiieosn rsetlraattieognisehsi ptsh a(ti .p

wel | as t he narrative structur e t hat foste
Furt her mor e, it could be specul ated that a f
sufficient to elicit the intended effects oI

suggested that relatedness ns Ban PBpdqritearstt e

Gramlich et al ., 2021) and is strongly <corr
Art et al ., 2017) .

Acceptability of the intervention

|l ntervention acceptability is important as i
participants in the short and I ong term ( Ske
Sekhons et al . (2022) framewondk bwab tbedem

Il
(@)



(ethicality, ad fffeict awy) adndtoaadeni tsievd (inter
effectiveness) constructs of the TFA to be h

the emotive constructs to bee hc goh saycrcaecpt eapbti d

were perceived as moderately acceptabl e. Ov e
to the gamified PE | essons, with children n
content (i .e. incoigaern atbiloheh etf el amoshsedrngg yfmnuarsd
|l essons aligned with their values and were n
that the amount of equipment required, and p

there may be aerelpuottaescsy omhmrdm odétobhadapt to

One explanation for the | atter feeling is th
coach or a specialised PE teacher,onwhaematee ro
delivering PE and thus were open to new peda
raised concerns were in relation to other t
them are not specialisteachadsi whoemayi ba mo
with Just continuing wusing a familiar peda:
incorporating a new pedagogical approach, su

suggests that g a miefdi csautcicoens sdan | lye wdelhi feav ou
speciali st PE teachers (see Chapter Four) .
competencies are often presented across the
attributetded oandchei ndadmquate teaching traini

Griggl, 202

For intervention coherence, teachers felt pc
were straightforward and easy to deliver. H
someti mes wunclear, often due {dtoambaeiumg ectswmo

Il
(@)



Mat hematics and English). Approxi mately seve

which raises concerns about the status of P

the same time, this is particudakdgryowcmaoseras
removal increases the risk of mi ssing out o
participation, such as academic achievement,
the development of | if20;skbDudlisey Datd| &ly. an20 Z
and children reported a good understanding o
taught during the | essons. Furthermore, teac

PE | essons wotbhesemeecthivVveren highlighting

transferable and have helped them in sports
as some of the movement skills included in
fodati ons for developing more specialised mc
(Hul teen et al ., 2018) . Some children howev
effective, or only effective ftosi @addidfdrseahawwh
rai ses an interesting question on whether e
environment play a greater role in the perc:
competenci es. However, asiwéodmatnoh measdt

was not possible to test this premise furth
future studies. I f children perceive the ext
interestingr dhoar sf uttawreex plecsreea a gami fi ed move
home. Al though not a measurable outcome in
gami fied PE | essons increased their PA | evel
fun. ddelstsrhave previously been highlighted
schagéd children (Nally et al., 2022), whil e

associations between PA and MC outcé@tméé)havVh

Il
(@)



ch

ga
k n

il dren and teachers were positive they hart
mi fied PE | essons, respectivel y-efThicacysit

own to be a determinate ohittdeeap{Beutdeltoes

i s strongly associated with MC (Petirmeeandal
effort being persistent in accomplishing spe
success, gami hioed di embedestr adfefgiseasc t.0 kanrcre
providing children with opportunities to ex|]
such as | evels and chall enges.

Validity and redEability of the SOG

The final objective of this study was to d
gami fication str-BEe gb esedaednvfitFsisdt Thev &SlI0Gped t o

i mpl ement ation of gamnitcaltiopssltategbesder

Fo

ol 6s F edaenadb tolbisteyaver agsegogesat s-BBtméaheb&O
ed to collececdanttadfgami vie@oPE | essons w
nsi Hoeve v e.r , as the tool has not( Melkki nwvka,l i
1L0)t hese findings shoudlhe bewlldot popertedlly
nitoring the implementation ,a$ cgpmulfesat.
equency and quality of i mpl ementati on. Fu
veloping senviengeasi anpyreli misrugprmpyrds cafafnal i
e design process.

| I owi ng it si mliertvaeldiloapbmel nitt yatHe swtaisn gu,s etdh et 0S GG

i mpl ement ation of gamification strategies al

po

i,ihé genladh al Iweenrgee sr arely to occasionmédiyanmspl ¢
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wer

wi t

exp

rep

due

as

e relatively |l ow, anecdot alpupwtdese ¢uroivn g e
h a variety of tasks and skill s. However
litcitly wused, it is difficult to concl usi
resenting changes hboeweweeern tthheam. tlhte ilsowp lia
to the teacher s omission of explicitly

stage of <cluassn)g drheddrheaslsloenmmsge d®Podsi ti vely

upward trend in both the frequency and qual.

| es
fee
i mp
for

fin

sons progressed. For i neafaaneaelilesnende e k 2
dwack 1 mplemented rarely to occasionally
|l emented occasionally to extenwapideanynedlo
each | esson. Nevertheless, thisitugptwavwd

dings from the teachers, who indicated th

chall enging, but once the teachemplbemeamta tmoc

bec

ameWeaseer t could be inferred that t eache

time, these competaesnsceisesse dveirne tnhoits fdotrundayltlhyE ot

v al

|l on

and

AcCr

abs

obs

i dat ePEt hues i S9i@G COS Ml Mo kgkuiindke,h @ @m0 he i ts us:s
gitudinal gamif iiedde PaEs sienstsemevnetnst ioofn st,e aacl hoenr

after | escomfidremitvieirs hypdtehe@si s.

al |y, it was I mportant to consider t he g
ing the gamified PE hloavhssona,t eass etnhé o9& ¢ &1
o0ss the | essons, chil dren were consi stent
ent. The only exceptwher avasu omeb® ma¢ lagmicres
eMfhed. is an encouraging finding, as rese:

be more commonly obsertvwed GthNdby-BgttBRE e b mph
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2022)These resul tSar®lascual | ¢n wihioh (epaeeyed

gami fication can contribute to motrlke possul v

revealed that the gamif i ofarte gédienmgitlireaneavghe cohf r

may have supported th@bpemsvauirmaneselad dr admatclc

were rarely off t ask, which | ikely contri bt

observeadsk Obéhaviour haskatdsbobobbkeweprbeevelbs]

vigorous PA (Crotti et al ., 2021) and these

can have adverse effect on phydiheasle ard uimne st

therefore help explain the signinfitdaent nitmepgra

graupfhese outcomes were further supported b

strategies, which created an environment tha
Strengths, | imitations and future directions
This study presents several strengths that

foundation to the body of evidence on the e

among

pri mgreyd scchhdalren, an ars&zawkbédrexastpr

Second,-mat mbodedpproach was employed to asses

all owing for data triangulati on. Third, Vi

i mpl ement ation of the gaenm fawreal PEed PESIiOME ,t h

towilth evidencel mpl eméntadti il onyi nstruments ar
pedagogi cal mode-Rsoiand®PElI qIFesinasnnde2024) , an
significant potenti al for broad application
stratwadgiha o PE contexts. Addi tionally, as g
approach, this tool could be beneficial for
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This study, however, I's not without i1ts | i mi

of a r andmtmi sledtrial, which makes it difficu
some extent reduces intermcahdvat i Gdictoya.h dount s
trial which would help to control for cofou
addition, this study was conducted with a sn

for pilot studifewt rBeo nrde seedgaradh ,s ROWI3d ,be con

size to confirm these results. Additionally,
frequency of the intervention (10 weeks) may
but nioec¢i esutf ft o observe changes in EI. There
including the dose, duration and frequency,
with the | ength of i mplementationth€&uftHel mt
of I mpl ementation of gami f-Ricmtaetonals.t,yr a2 @20 ) <
ability to compare the outcomes of this stu

scarcity of gamificat i osn, sftutduirees riens eparicnha rcyo L

effects of gami fied PE interventions for pr

=]
(@]

orporate tools to assess PA |l evels and te
the current stodwpl Fomglltwdiadadi studies ar e
dose of gamified interventions, and use of g

for improving physical and -agddcecdhivledroan ciome

Concl usi on

Gami fication appears to be a promising pedadg

explore the effects of a gamified intervent:.i
BPNs, motivation regulations}t heceftectenehys
gami fied PE intervention on certain physical

Il
(@)



positive child devel opment. The results al s
acceptable to teachers, and to the children
devel op -PPEheandd @65 O0dGat a demonstratedtanwhhnchee
gami fication strategies were Iimplemented ove

used and adapted by other researchers to ass

These novel results provwdegami fbectattero nu nad € res
potentially offers more meaningf ul experienc
shoul d, however, I mpl ement | ongi tudinal g

i mpl ementati oPEusing the SOG

Thesis study map

Study Objectives and Findings
Stud@oedle:vel opmeObjectives:

gami fied physi T Codevel op a gamified PE
movement compe children (age 9 to 10 vy

intervention WFindings:

stakehol der s. T Three gamified PEddwdaleap
primary school chil dren

Studie&@sibilit Objectives:

acceptability T Evaluat e t he feasibilid+

effectiveness devel oped gamified PE i

physical educa context.

on motor compe T Eval uat e t he feasibil it

emotional inte recruitment) and manage
primary school context.
T Explore t he preli mieael
gami fied PE intervent.i
motivational regul at-t on

yealtd children.
Findings:

Il
(@)



T The dewel oped gami fied
feasi ble and acceptable

T The study process and me

exception of the EI sca
T The intervention showed
and MC.

StudVhe&8:effect Objectives:
gami fied physi § Explore t he eléeeet epeadf ¢

intervention o intervention on EI, MC, B
competence and in PE and-tPAyeGmdmgchil dr e
intelligence afq Evaluate the acdeewetlacpedd t
school <chi-l dre intervention in a primary
experimental p¢q Develop and pilot a tool

of gamified pedagogy in P

T

indi ngs:

f I nterventi on ef fects wer
satisfaction and external
T The gami fied interventio
acceptable by the teacher
T The System for Observi #¢

was devel oped.
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Over
Thi s
t hes
stre

and

Rese

The
i nt e
scho

obj e

view and Purpose

final chapter synthesises the findings
i s. The chapter di scusses how the findi
ngths and | imitations eoffoheftuhesesresaac

practice. It concludes with the research

arch Aims and Objectives

overarching aim of this -dédesliespeédsgadami fei
rvention targeting moetveyletat dcompetdernead
ols in disadvantaged communonghi ¢ebe Thel DI

ctives:

1)To -ceovel op a gamified movement competen

school teachers and year 5 children (ag:¢

2)To evaluate the feasi btdleivtiey oped gamept

intervention within primary school sett]
3)To evaluate the feasibili,tydaadfa tchnd hstcud
primary school context.

4)To explore the praleivml oprey @fafme ¢t £ do fPEa

EI , MC, BPNs and motivational regul ati ol

=MNM



5)To pil ot the effects of a feasible and a

intervention, daormgdarwa cd.gt a1 sau ad o rPtEr o |

6)To evaluate thedavcaeleppgeadidadmiyf iodd aPE oi nt

school contexts, beyodadeltthhpment nyrod veds .

7)To developtaold pol assass the fidelity

pedagogy i n PE.

Synthesis of Findings in Relation to Existin

This thesis contributes to a growing body o
meani ngf ul PE experiences, particularly for

of findings across the three sauBEesahi bkl b

devel opmentally appropriate and contextually
ai ms, toget her t hey provi de a edoehveerleonptmemé
feasibility amdbpet2aaAat pakbsempacha. data integr

how the three studies converge and diverge

feasibility and acceptability, and outcomes.
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Tabd4 ntegrated findings across Studies One, Two and Three.

Dommai Study OhevelCopStudy Two: FeStudy Three: Il ntegrated
acceptability

Il nterverCedevel opment I ntervention Gamified PE Coedevel opmen
design i ntervention yvdeliverabilitobserved usi intereehtinagl
teachers; gamicontexts, thoPE, but impl feasibility,
strategies alivaried the gamificatraining anct

were i nconsi required for

del i very.

FeasibilChildren repoitHigh

q
(¢]
(@)
—

ui tmHigh acceptaGamificatior
acceptaltfor the @gamiaftiretention; pochildren (af and accept al

teachers highlperceptions osedffficacy) sustainabild:|

chall enges. PE | essons Barriers sucaddressing ¢
persisted. school const
OQutcomes«Three gamifie«l mprovements | mprovements Gami f ipcoastiitoir
curriculums; 1d1increased intrelatedness influences |
gami fication ¢tand identifiedecrease in motivation,
measurement iregulation; EI remain.i:
identi fied.
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Stud

Stud
wi t h
enha
dire
Stud
abse
of p
Stud
narr
inte
( Ry a
The
dema
abse
effe
wor k
rese
stak
on t
flex

enco

yCalneevel oping a gamified movement compet

y OndoluChaptcern bed -ddeelpopiced sa od amiof i ed

school stakeholdleewesl opRincge ientt earlv.e,n t2 0o2n5s)
nce their i mpact, whil e al so incrheeasi ng
ct involvement of key stakeholders duri

y Onda aklely egap in PE intervention desigr
nt (Beni et al ., 2017), lor @OeR®)padhrabup

articipatory workshopssdetvield ®Dpee gafensair sl F

y One praciideal framework for operationa
atives, l evel s, chall enges and relation
rest and devel opment al needs. Th®3e stre

n and inhecoir,d e2r@C2i0o) dduepmdD My , competence a

t é ancphuetr sensured the intervention was real
nds and | esson delivery nl oignissitgihcts .i sCacprtuu
nce can | ead to poor intervention upt ake
ctiveness of the interventfi otrthelviedorog metnt ¢

sihmplsuded significant time commitments,
arch timelines, St udgv lnep nbeenmio nsrt ¢ @ad 49
ehol ders can be successfully conducted v
his appraodacmhmt i pptaenltommagiltyudi nal action r
i mii Imetly nes, strucwhrehamdgbthaddlesg sol

unt ered iamdSttuwdystOreengt hen fidelity and
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St
St
ga
an
re
ch
t h
p h
hi

udyEVvawbutahe nfgeasi bi l ity and acceptability
udy TwoFi(MCeheawalewrat ed t he f easi bidleivtey oped
mi ¢ urerdi caunl aessential process for complex ir
d Lancaster, 2018) . The study trial de mon
tention rates and | ow attrition, hexwieteldi n
il dren (Fairclough et al., 2024; Jago et a
e clear communi coart iionnv oolfv ebneennetf rdtésv edhmdd mioereitn
ase (FOaptwét hough participation in Study T
ghlights the i mportance of worbkespgitwetabanaea
hool not fully adhering to the interventio

i Tt hterventiconaladdeegreesncreeported el sewhere (F

|l l ection tools (MC, BPNs, motivational reg
hutte SdTdstRedpeomanstrated poor internal re
spite evidence sulpipeatdnghiltdreamse( Quiargi9
ecdotally, both teachers and children repc¢

gmestions. Thiimpdritgehrl d g hd fe dc d radtu cptrpiindgro tat of e

aluathennaed to @emsiopen amer analge al i dat ed
EiQuestiioGhialid eForm ( MaviovS&tudy€E€Ohakset e
evious res®Ramnclet( Rdr. nannde220) , the gamified
d wel |l received by both teachers and chil c
d appeal to childrehn,aswhiilme taelds ohanldt itnigmei,s
d chalnd pelnigeist 'y ref erenci nfgh efsheacqglaanalt e tqe s
.e. staféeiognsssuen) with prior | iterature
primary schools (O6Byrne et al ., 2023) .
sitive feedback from pupils suggesd igmmi f
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promoting enjoyment and parti degieparnt iPAn e nwlaigem
(Jaakkol aTéat sali s, th@l7)rst study to explore
and therefore adds a novel contribution to
Furthermore, significant ni PEr eaagdes nitmiindgerct ir
wer e obseesreveidncrTéhases i n moti vawe-lelmt ab lei sehnecc
positive associations to both physical and p

Collectively, thepetotall weul ddbeafedst hbhe. a

Study: Thheeeffects of gamification in PE

Study Thr 88x (pCHaopteaedr t he eftuectsmp@dmr adgbami €0
gr otulpat f eualoweH amelzaal ua¢ ed i ts acceptabilit
i nvol ved-deweltdppmecnot Stpu oy eV eleomd d oa t ool t
i mpl ementation of gamification in PE. Si x P
were video recorded to assess the use of gam
behavkFourFrseswiggraus, iterative prodédes Sygsitkand
for Observing GamPE) camndont s na®&oiBau@yrieng pr
develldni t i al results provide some -ang@gpontr &o

observer agreement scores demonFhe aPB@wgwas r e

used assess the i mplementation of gamificat.]
behaviours in a gamiRe seuwl tlse asrmawegd eannv i irmmrmea
strategies use over ti me, t hough somrsea x(i . e.

children participated nn 3Ihecepntrdl )sit udy i( @
were observed, potentially due to a ceiling
baseline | evels of EkoMmpPpatledet oalt he 2024y ol H

in the interventiomsigmaudp cvaand d INPa wivaetmed tvei ti
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and KTK3+i esxuchetpets tsshi fting platforms/ moving s

existing evidence that gamified PE intervent
aged children (Benjumea et al.,sk@B@)fi Rahnuty
i mportant finding given that environment al f
soci al support) play an i mportant mediating
and internalising ploblFemsal (€ai andgcetaak. |n
PA was observed in the intervention group.
mal adaptive outcomes in PE (Vasconcell os et

The gamif ieend | PEB si mtearev hi ghl y awictelp tmaibniemalmoin

repadrteEeor t,benshrudtensuch as affective att.i

the interveaftfobpoacyanfcomrflifdence to particiorg
acceptable (Sekhon et al ., 2017) . Consistent
and Macl ean, 2018) , teachers highlighted p

including resistance to changingoweékldhgeery p
findi ngsats uggdgnei sftileedd SPOEh s avoeea eep thanbglhee aenfdf ect i v
i mprovi nmhycseirctaali nand affective outcomes whi i
devel ophaneentendi ngs promptagabésti ogsaabouhe s

wi der adoption.

Key Themes and Contributions to the Literatu

Childrends voices in PE research

Chil drends voices serve as a powec¢ernfakli ngat al
(Charteris and Smardon, 2019) . However, me a f
simply I|listening to children. As( Dseycalr,t meme L
Children and Youth Affairs, 2015) outl ines
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influence) that must be fulfilled to ensure
upon. @huislt d rbeensgpiatceen e k hpees s tvipanoues tvi leavsf, a d ihlei
to contribute, their viewsudusmadle hleii st eonede
|l ead to actiionfd wahmed etveewe poms si bl e (Depart men
Af fairs, 2015) . Across the studiidse amdes®inx e
childrendés voices were not only meaningfull
researcher and participating teacheiSpaderi ng
was central aptFr&updwh®eaeelf@phment wor kshops w
be engaging and accessible to all participa
variety of creative and interactive activiti
for PE ainfdi e¢cd ei gtaer venti ons. Si mil aFilayggd i n S
Si)x focus groups were structured to promot
researcher and children, but al so amomgatlke

for expression.

| n t ewanscreo,fSt udy CGroeaurcGhaptrem refl ected on ar
about existing PE |l essons (i.e. l i kes and di
activities to be included in the gamified in
soughtaranrfd edl through iterative feedback | ooy
i ntervention design. Chil drenos Views wer e
el ememtudi endef | .ueAidan al | vy, during the focus

(Chapit)eand Thr&igx chadptrem reflected on and

participating in the gamified PE | essons,
intervention. These findings illustrate that
own | iveys,arbautaltshoe capabl e of reflecting cr
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Consequentl vy, their insights offer rich and
would remain |l argely wunexplored. Foll owing
interviews with teachers iFn a®t8u,ki ess plevot iavned
reveal ed that children were given agency Wwi:
and selecting partner s, ul ti mately supportir
al so given choices i n tnhief iii@mattesrtwermnteigd e sc, 0 retqeu
and obstatclyé ecactsei ties, all of which have
(Enright and O6Sullivan, 2010). In the | atte
peers of theerntbociceg dutohemyrand rel atedn

tohopaetners supported not only their own vo

Thi slibiecti onal communication between childr
emd ed ongoing negotiation and adapti on, enh
of childrendés contributions (lannucci and Pa
Al t hough research on childrends voices in PE
l evel, recent | iterature underscores its | mg
N2Chr - ninb5et Bd.st 2O, itplthmislivbkeeeamsonggentede
devel opment process, as defmomstcanetdel m So u
engagement and promote meaningful feelings
Further, when children6s voices are heard an
motivation, participatiiomgr eaande ,e nwlatgiemeetnd | yar
of autonomy and adqN&lhoay niim tehteiarl .l,e arOn2i4n;g I(an |
| mportantl y,draemplsi fvyiincg sc hisl particul arly i m
communities, where oppomakuinng iiers stooh aolf [auned ¢
i mited, and where meaningful i nclusion can
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Abel a,8BARmi2t3¢)end ycti ng research with children

concern that not all voices can be captured,
2022) . Nonet hel ess, itihg sbdathlkesp s diebmoensdnmat ien
childrenbés voices meaningfully in PE practic
of the PE intervention contributes to the 1

evi deasdeéd ecti ons for primary teachers potent

within their PE practices (lannuci and Park
framework for collecting and facilitating ch
Emoti onal I ntelligence in children.

The I|literature review (Chapter Two) highlig
devel opment of E I and emphasised its 1 mport
webking (Lea et al., 2019). AIEtlhduwglhpriimaearyv e

children through PE are-Gbeecamiezg emomré¢ . pr v
Two), there remains a notable | ack of such i

children in Englahd (®epenhted dcdvel o2pOnebn)t. of

intervention inF8bpudde®Ongegngdhtapt encrease EI
valuabl e contribution to the I|literature.

Previous empirical evidence indicates t hat
motivation are generallyemetienhemrgaflgprpe dddw

hi gher EISol Vaqguwdrloal Stud920dwo a significant

regulation in PA and intrinsic motivation in
were found in intrinsic motivation i-thesPtA or
scores snwafeltmetl @adi vely high | evels of aut onc
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4. 29, 4.19) . Similar !l yt esh rSetnoadhgnsgTdhrnéeé e j ns hcl
motivation in both PE and PA (mean = 4. 36,

identified regulation in PE dahéesPAf{(meamgs ¢«
thae dgamified MC intervention increased (St
chil drendés aut oBwoimoduisn gmootni vtattiiso,n.f i ndings fr
t heor estuiggelsity t hat aut onomatlthse meetliavta toinosrh i ma yb
and EI . As chil dretnr detver eod{ Midr©ong reatrpreegsa ¢ h 2 & L +
the one developed in Study One, they may exp
and relatednessno,yr evdleiecelr ms mpg@pomtot i vati on ( Rya
turn, t himaymad i tveaidttoiew at i onematdi ersdleeex pr es s
regul ati on, awhd cphe earr er da lngtoiramenyt e [fia ceeTthsa lo.f  ZE
mediating role of motivation was not direct/|
both Study TweoaedpTueegne proposition that

may serve as a mediator through which i mpr
Previewuslence indicates positive association:
( Men@emenez et hailghl i20hlt9%i)ng a promi sing avent
Practically, these results underscore the i

envirorPrEent i n

Il n Study TRwov,e @heptgearmi fi ed PE interventions

in increasing gl obal El and specific EI fac
results provide partial support for the Envi
wh c h posits t hat interventions ai med at [

i mprovements in emotional out comes, such as

observed in Sty Theee WwE€h=pihre tradll et @ hrce 2 S
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The
wh i

gr e

se findings were further corroborated by
ch children frequently reported strength
ater sense of belonging. Aspthasi bhe gaml
sons were explicitly designed to provide
rs. Supporting this, video observation

l ationshipsod wasrifmgeqtuleetd gmi fmpeIkimepp £an o

20 2 0)4. Such structured opportunities for soc

chi

hav

201

spe

c ha

|l dren with | ow MC, as they are more |ikel
e fewer chances to develop BkesGWhlasopretwi
n identified as a key moti vhaledemadl .f,ac2®l
has been shown to be positively associa
hasised in the | i tpeorsaittuirvee rpeeveire w n(tChraapctteir
el opment of emotional competenci es and

oretical within the $sdeapmpobvemestshesni &)

i ndi viduals with higher rel at edaetssals.at i

9). These findings also offer partial, al
othesis (Cairney et al., 2013), supgsgestin
. e. rel atedness) may mediate the relati ons
ng children with | ower MC. Collectively,

earch ai ming t of cecnthsaendc ei retlledt viiematwgdintsM Gs éh oaur
i ronment t hat explicitly fosters related
ger i nt er ¥zeadt i carl . p er2i02dls) (t o deter mi ne wi
ome more evident owarn ytsieme .arfki malcloynmemalaic
cific mechanism through which the gamifie

nges in relatedness satisfaction.

=PN



Gami fied interventions in Physical Education
Gami fied interventions in PE specifically ta
|l iterature review (Chapter Two), are relatiyv
aimed at secondar yAanuGieru8ditdveazrl s i,t y29tPg t eCmatmee th(
al ., 2023). Consequently,cuheicde¥ted dbyp meémea @©OC
Four alongside their i mplementation and eval

Two ( Chiaypdeaenrd ThrSeiex (€papsent a meaningful co

body of I|iterature on gamified approaches i
presented across this thesi s, it can be inf
facil ipgadietsi menldy contri butes to childrends el
gualitative findings suggesting that a gamif

was perceived as-Renojeyvabale, (Fer0pedEmrpusy mebe

associated with DopmwvebbedelNawdRgaetmentleap  ;al . ,

which in turn has been associmatedO20)h Hbhwe
research also highlights the challenges of ¢
of childrends characteristics, perceptions a
Neverthel ess, and consistent with prior resete
there was a significant increase in MC amon:

interventions in both Study Twopaand Steudayt tTrh

to childrends increased enjoyment, which was
engagement in the gamified | essons. Qual itz
indicated that the gamiiefvieend aPnio nl ge stshoonsse waehroe |

not enjoy PE or typically did not participat

inclusive andhendpBleyeanbhbdet heseabbtcomes, the f

11
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extend existing |literature by suggesti-ng t ha
supportive | earning environment, which is ©cr
2022;-CB®rzétrtez et al., 2019) at Avehoungheaseign
satisfaction was only oBper wedaliin a$t wey dhhrma
speci fic gami fication stuppegi iese coontrebus e
relatedness, chil ddehedighhgghpesr plh@owinl ladt
that the gamified PE | essons promoted teamwo
by the teachers. Wi th respect to competence,
|l evel s and challenges createdthe senheeyloifner
certain movement skills had i mproved as a
guantitative MC data in Saodi 8sprfpwpeéecHmt alnlyn e
ecotabidynamics perspective, these structed
thus, encouraged exploration and the gradual
fluid and coordinat eRKorskadtlesndmBw,t tcomi ledr ean . n
in the | evels and challenges to complete, t
These el ements not only align with SDTo6s er
motivation (Ryan and Decdal 2dy2nla mibcustd avliseow ro
active agents who interact3Ravg aridhiamgt had agt off c
chil dren, wotr ki swintoht ewor t hy t hat teachers oft.
overl ook the importance children place on ch
2022; Adank et al ., 2024) . Further, @\hen sin
| evel chosen, can positively impact childrer
for pulpli Idéesv eslkdpment , as well as their physi
Taken together, these findings suggest that
i ncorporating gamification strategies when
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potential to foster a more enjoyabl e, i ncl us

Practitcal $yrecommended that PE teachers shol

di mensions of | essons and offer students aut

wit h, as wel |l as the equi pment usuech can d ott &s

physical and affective | earning outcomes.

Original Contributions to the Literature

Study 1

T A framewedrekv efloorpicn@g PE i nterventions with
school context.

T The-deoel opment of three novel, gamified n
T How to operationalise and integrate mul ti
the gamification | iterature.

Study 2

T The first study to investigatedetwvikréopeds
gami fied PE intervention in a primary sch

T The first study globally to i nwesteil pgptea t

gami fied PE intervention on primary schoo

T The first study in the UK to i ndewdl gmdcdk

gami fied PE intervention on BPNs and mot.i
Study 3
T The first study in England to provide e
gami fication on primary school childrenos
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T The development of aPRE)bserasseossmat heé obing

gami fication strategies in PE.

Strengths

Strengths of each study htahveer eébfe@eme Ipireg eqntt rean
wi || be discussed here. A notable strength o
undertaken to deowerlroipt udhael |gaabnoirfaiteido nPBEvi t h s cf
Chapter Three). This process represents a si
explicitly descHdievel opengr aeacgamcbohade®®Eher s
children. This owoontdreisb wtail aam bd et i orsliyg hgr for f
incorporate a gamified methodology in the de

a structured frameworlieW¥welogihroggei ntndrev ersttieda

stakehorledegesnemoal | y. Such a framework hol ds
educational intervention design and developn
The methodol ogical strengths presented acros
this thesis wutilises mixed methods, whi ch f

analysis of the studiesd desiogn,t hfee agsa miiflii &

intervention. By integrating both qualitativ
holistic understanding of the interventionos
findings. I n addeidt iao ns,y sttheinsa tti hce spirso cfecslsl aw t |
ChapRouyr feasibility and acceypeéamnidl iptiyl ot $thwyd

gamified PE interven$iynandSthey eTlhree, sChap
this thesis. This systematic process was i mp

framework for complex interventions (Craig e
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vement of di verse stakehol der s in the
teacher s, chil dren and t hdee vred s;ogpamrecnht tod
i ed PE interventions, as we l | as i ncor

ature review (See Chapter Two) . aFrom

ibility trial to determine whether t he

Itive trial, Fandh)d nf é&a saidlgielpiwtayb ( arinch yt eva s
a predefined progression criteria and
e findingpi evamudt udoy WwWas, daeter mined t

cted I n St ®dx wlhhircehe e(vGhl aupatteerd t he ef f e

vent texmpeirn mendwaasitrial. This methodol o
roader applicability of the interventio
rcher s.

Iy, another strength of this thesis 1is
cted, children residing in areas of hi

veheveoneped with these chriddrtecn,arbdite vtan

this population. Children | iving in ar
mi ¢ chall enges and ar e di sproportiona
rbation of these inelquandemiec fiuwmr tther wa
I mportance of targeting this group. By f
ssing these inequalities and highlights

rt childtagefilrbmcdpgsadnds.
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be

B a

r e

ga
be

mitations

mitations for each study hav-ar bliemg preseat
di scussed here. The National Curriculum |
urs of DRpaa tweak ,0ROEB)catHiowever, the gami
signed to be i mplemented fomi haotwseksandf oh
e intervention duration was relatively shi
met abl esdoRE pfowonhe .PEFUretstsermn, ptelre wferekkqu e n c
ecific movement skills during the gamified
e lesson on jumping and | anding. Al though

sear ch srhoiunidt icaolnlsyi ddeesi gni ng gami fied PE

isolation for children in the initial p h.
om there design gamified PE inter vheonteitons
, 2006) . Regardless of the structure cho:
d duration of exposure to each skill, as t

of iicM@ncy

sed on feedback from teacher &i vaem&isx udi es
spectively), the feasibility of i mplement:i
search team remains a concern. Specifical
tervention was supported t heoaghaCiPIDy wa r lkis

does raise the question of whether a teac

i thout assistance from the research team. ,

ncerns about est abltios haeddo ptte aac hneerws O6p er ded guocgtia
mi fication. One teacher also highlighted t

similarly hesitant. While other findings
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rai se qguestions about the broader feasibilit

teacher s. Future research should explore the
on i mplementing gamification itnhiBE lamd ttah a 2«
woul d enhance our wunderstanding of both the
without input from a research team.

Children wer e -amldy-tpoossstessedraenpien in studi
these assessments provided valuabl e insights
would have been benepi dieslt sted owhdrediea tmit fhel |od
changes were sustained over ti me. However,
timing of the study, i t-u pvadatdee.c i Hxtde rnmal tfoa
sivkeek summer holi dad¢isff wowll td thaveomadel iftor
of the summer holiday -tathaly crh@awmtgien e no fwecelkil lyd ra
To address this | imitation i n fbuatsuerde prreosjeeacrtc
pl annedtt a hset retgi nning of the academic year.
fol-upwdata under more consistent conditions,
and enhancing the validity of the findings.
| mplications of Findings

This section will outline the implications f
of this thesis.

Research

One major out put f-dreovne | tolpimee nt h  yiasmnew® r & t bat
teachers and chdeévdeleapmé&ntv eaf ft hratt s cion t he co
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nfancy, this framework provides a theoretic

or future researchers to conduct wor k withi

is the devel opmerturosiheivgrmed ¢gami argdt PEI | 1t h
of gamification proposed by Werbach and Hunt
been applied in PE to varying extents, there
and systemaatgearilfyi ciantcioornp asrt r at ecgurery rdianda PE
practical exempl ar s, and a sense of how to
strategies within PE activities, which can |
res«arch should be mindful and consider the pi
teachers as part of the intervention plannin
Policy and Practice

This thesis demonstrates that providing higt

childrendés holistic development. Supported &
wel | as existing literature,ed hrotfiomliygtso de
physical devel opment , but also to their S 0 (
directly measured in this thesis, the |iter

cognitive devel opmentl dAsi smucb, ppobicymagertrh

mechanism for fostering the holistic develop

Currently, however, the National Curriculum

physmatadr Dslpialritsme(nt , oR0EB)¢cativem| ooking the

outcomes that PE can offer. To better suppo

Curriculum PE should shift towards ©placing

r

unni nigng, utmpr owing) but also on how PE is t

nformed approaches would be particularly v
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whom | ack specialisation in PE. This would b

guidance needed to deliver meaningful, devel

This thesis also underscores the iIimportance

the effectiveness of teaching practices and

and skills necessary to supporhdchwoddrervréash
received multiple CPD workshops, whil e i n S
wor kshop. Despite receiving only one CPD wor

the curriculum effectivelyaiamidndigihéy ghtaddr
educational practices continue to evolve, pa
such as gamification, It is essenti al that t
t hese appiCkdc heefst.kelPBt etahe opportunity to r
approaches and develop the confidence to del
competence, but al so social, emotional and
pri mary s cnmaonoyl st,e axchheerres ar e not PE special i si

required to maximise the -CPpaicht @f orfPdoi By pn

devel oprnegnrsa,mme&c hool s can ensure that al l t €
special i sm, ar e egquuail pipteyd tion cd eaulsiiweer amidg heng a
overall development of children.

This thesis further demonstrates that chil dr
but active contributors to its development
childrenbés perceptions of t heeicrhicludrrreenndts H H el

curriculum planning and depupérper B8peovtivesng

can foster a sense of autonomy and owner shipgj
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to enhance both their physical and psychol og
the content and structure of PE | essons can
experiences and increase moti vatwiotnh aman tpeamp
educational practicesttreadt lemaphasnigsanst a4 den
thinking -maki dgcskilbhs ( B)l.advonroevoivceir ,ett hails. ,t h
the positive outcomeatiasmgochatddemwds hvoinces
devel opment , suggesting that when children &
only feel more engaged in their PE | essons,
childrenodésan npaeatomePEtail ored to their needs
connection to the subject and supporting t|
approach, therefore, could have significant
prace and the broader educational experienc
responsive and inclusive teachbhaigngtamd egh es
devel opment .

Recommendati ons for Future Research

There are several recommendations for futur
conducted to assess the psychometric propert
school aged children in Englanbde ®akecditgal
consistency and tempor al stabil ity 1oChitlhde En
Short Form an®ephbetS&Emoti endé¢l i ntelligence T
be conducted with smahmplrgecf anidi Imbr en dti ¥ egrsur
di fferent contexts. I n addit ircent,esitt rweduladiali
instruments to ensure that instruments prod:
theidedn research on EI in this population, s
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and trustworthiness of t he E I i nstrument s.

should also explore contextual factors that
cli mat est uckearctherrel ati onships and peer rel ati
As the gamified PE interventions were only i

research should further explore the context.

gami fied PE intervention ingaidetdobVy skbéetcag

framework to systematically wunderstand the
evideased practices in real world settings,
2009) . Further, thrdagbdt heamewook, thkecbasc

i mpl ementation out comes and effectiveness

recommendations can potentially inform the
school context.ulFdutbouet hreersemanehlstsihgppat e t he
intervention on MC and EI to strengthen the

would al so be uswegudattao danlcll ardtei droldoiwnt s t o
ar e ananed firmotne rpwesnt-upn Thefeffewts of gamifi
variables, such as PA, executive function an
have a better understanding of ahowlgamnfsaoapp

and promoting positive physical and ment al h

Future resear ch sk ufludr tdheevre, | oups itnhge tShGG COS MI |

2010). That is, further explorationreteshe r
inter -aatderntetiability shypyuldhbéevalbindiutctyedi
content (i .e. face xallitdiirtay) wadomsttrygctsh@iul

These recommendati ons woulE afnudr tenreab |lset rtetnegt L
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geographical |l ocati ons. Foll owing these recc

observational video data of gami fied PE | e
gami fication strategies. Futur e rseosnesartchhatc ouu
di fferent pedagogi cal model s, to compare and
Personal Reflections

Pursuing a PhD has challenged me and changed
al ways having aspired to pursue a PhD, | di d
the process of writing, andPhbnjebrngyt hsevi

|l essons. stand out

ThehD journey has significantl y Atdvtame edt amryt |,
subject knowledge of gamificatooey MBe BRhEste
year s It has devel ogpre de xstiegnsiifviec aamo y h it nhundol u
di scussions wit h emyaeisnugorem avli swao rsk sasmallpbeantgsaidd e o
t his, I have acquired many valwuable skill s,
intervention development,chmgéeésmgnt adaoda, cel
guantitative data analysi s. These skills ha

future i n research.

The PhD jaupneyi dad me with t he .Adpg dirotuwgrhi tayt
times it has been challenging writing paper ¢
and, once pastendeaegierdg tiom 6tshalepker review pr
highlights of my journeyildhirespkrbeprse &and

apprehension about receiving feedback. It h

=20



rather opportunities |If ohraviemparlosvoe nheandt .t hlen oapdpc

and |l ead |l ectures at LJMU which has al so beece
with an understanding of the | earning needs
Onaper sloemvad | my PhD journey has devel oped me
anticipated. Il am a million miles away from
natur e, but my confidence in my acadenmi.c abi
However, |l am not sure anyone would have not
team, other academics and the schools involyv
| did not. During my PhD | ouroney tle nwda smupl rtoi vpil
and international conferences and workshops
home from my first conference, worried that
that | had Omessedthpd, |l cam cowfadkeattyg say

present my work and answer audienceds quest
Some have even gone as a far to say that I

need to pltay imyw grheoamgh my headphones on r ey

Finally, and tphaen t margyt PshiDg njiofuircnaenyt eheapsenyleede n h
commi t ment ©tosadpapntagaed a@hiwladrserb,eewhitdhre Ha:
behi ndotthBef ore starting the PadD,almyepadypfehs
the complex chaildaangaest dpeckdsdmypsdiben band¢thadh
witnessedhdfitrhset di fference that T Thmeauwgmhagudtul t F
journeypyuntl ess moments reminded me why this
children and teachers that | ed to singing Ta

pl aayrsd being asked if | would return the f ol
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their 6favourite part of Year 50e.r wBhuitl e ea rhoaty
most I mportantly, the children themselves ac
opinions, shared ideas, and hel ped make the
ensdtrhee wor k was not only relevant but meani
wor ki ncghiwidirhe n, but this experience sTthewed m
i mpact of this woreks goofe st hf easr a thieeegsonsdmae thdei psa.g .
it has adbwawts tbheeenchi |l dr en, and the small wa

their co-matndi b uwtei snuppornomd dfhetimi € ewwmaclled shav

Too often, the narrative around disadvantage
has shown that j oy, humo uerquad é i |pireensceent , a na
i mporntoametn.t s wi Il continue t & hygaidrdee ameadnotan
have given me a |l asting sense of belief: I a

Conclusi ons

This thesis provides a unique exploration of
how gamification can be operationalised and

examining iIits subdegeéntoue fcfoenctss mdn i, ¢ BMCI, d nBaP

regul ations)-r evd @ d&ari mh each dienmdegr aphi c: pri mary
high deprivation. A significant contribution
PE interventions, whi cbycoekkeabehadaptaad pane
future. The gamified PE interventions were f
which 1is an important aspect of child devel

interventions oasEtheemasobtsnaterasdomdeffer e
study found an increase in EI, while anothel
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Learning outcomes

e Throwing e Jumping e Striking e Agility e Obstacle
and and and course
catching landing. Rolling an (wk1-4)

object
wees | [ | -

e Dribbling e Throwing e Gymnastics e Dodging e Obstacle
hands and and and course
feet Catching Invasion (wk6—9)
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Week 1: Throwing and Catching

Equipment List:

Warm up Activity:

Footballs

Basketballs

Any other larger balls to throw
Foam balls

Discuss

Any other medium balls to throw
Tennis ball

Airflow ball

Plastic spots

Activity 1:

Same equipment as previous activity

Challenge 2:

Same balls as previous activities.
Plastic spots
Bucket

Hoola hoops

OMZ



Warm up activity
instructions for teacher :

1)

2)

3)

4)

Split class into teams
of 5 or 6.

Children will stand in
a line from one side
of the playground to
the other. Please see
diagram.

Read out each level
to the children.

You will need, Large
sized balls
(Football/basketball),
Medium sized balls
(foam balls/ discuss/
any other) and Small
sized balls ( Tennis
ball/ plastic ball)

Week 1. Warm up Activity: Throwing and Catching

“Today you start your 10-week adventure across America. First stop, New York”

“Your first mission is to unload your luggage”

|

J

Start of plane with ‘
all the equipment

>=

\
\

Warm up activity (diagram)

o5

Throwing equipment this way down the line

R

><

>%

>3

R
><

Warm up activity
instructions for
children:

1)

In your teams,
throw and catch the
luggage down the
lines in your teams.
If you drop the
luggage, you must
return it to the
start”

Level 1: “You need to unload the
following 6 items from the plane,
You cannot start unloading another
item until it has been caught by the
final person”

Football x 6
Basketball x 6
Any other big sized balls x 6

Level 1 Challenge : “It is time to
move the luggage sideways down
the line”

——

Level 2: “You need to unload the
following 5 items from the plane”

Foam ball x 5
Discuss x5

Medium sized balls x 5

Level 2 Challenge: “Itis time to move

the luggage backwards down the
line”

—

Level 3: “You need to unload the
following 4 items from the plane.”

Tennis Ball x 4

Small sized balls x 4

Level 3 Challenge : “Every other
person must sit down. When | shout
change the people sat down will
stand up, and the people stood up
will sit down”

m—

“WWe need to work faster, there is
another plane waiting to land”

Level 4: You have 1 minute to get the
rest of the luggage of the plane.

Level 4 Challenge: You can only
throw and catch the luggage with
one hand.

“well done. You have successful unloaded your luggage from the plane. It is is now time to explore”

OMT




Week 1. Activity 1: Throwing and Catching

Activity 1 instructions
for teacher:

1)

2)

3)

4)

Keep children in the
same groups as
previous activity.

Children stood in
different positions
down the line.
Please see diagram

Read out the levels
to the children.

You will need same
equipment as
previous activity.

“We need to travel across the Brooklyn bridge to the store your luggage”

Warm up activity (diagram)

Activity 1 instructions
for children:

1)

2)

3)

“Half of your team
will stand down one
side of the bridge,
and half will stand
on the other side”

“In your teams, you
must transport the
luggage down the
bridge”

“Listen out for the
handling agents'
instructions on how
to throw and catch
the luggage”

Level 1:
Football and basketballs:

“I would like you to stand close to
each other on the bridge and throw
and catch the luggage with two
hands”

Level 1 Challenge: “Half of your team
needs to kneel, whilst passing the

luggage”

—

Level 2:
Foam balls/ medium sized balls:

"Each person needs to take 5
steps away from the middle of the
bridge and throw the luggage
under-arm and catch with two
hands”

Level 2 challenge: “Throw the
luggage , clap and then catch”

“This time we are going to bounce
the luggage across. However, It
can only bounce once"

—

Level 3:
Tennis balls

”Take another 3 steps back from
the middle and bounce the

luggage.”

Level 3 Challenge: Can you try
bounce the ball under your leg.

“Well done your luggage is nearly
across. Just the final pieces of
luggage left”

m—

Level 4:
Any sized balls

Every time you pass the ball, you
move one step up the bridge. Who
can get to the end of the bridge the

fattest?

Level 4 Challenge: You can only
throw and catch the luggage with
one hand.

“Well done teams. You managed to get your luggage across the bridge”
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Week 1. Activity 2: Throwing and Catching

Activity 2: Instructions for teacher

1)

2)

3)

4)

Keep children in the same groups as
previous activity.

Set up the activity. Please see diagram

You will need same equipment as
previous activity. Please place the
equipment at one end of the playground

Read out the different levels, shout out
the next level after 2/3 minutes.

”

“Now your luggage is across the bridge. We need to put the luggage into storage containers

Activity 2 Diagram: Set up for each team

nt f./ \' .

Activity 2: Instructions for children

1)

2)

3)

4)

5)

6)

One person must run and collect a piece
of luggage.

| would like you to throw the luggage to
every person in the circle.

If you drop the luggage, you must go and
place it back in the container.

Once the piece of luggage has been to
everyone, one person must stand on a
coloured spot and throw it in the bucket.

Every piece of luggage in the bucket = 1
point.

You need 10-points.

Level 1: Throw and catch with two hands

Level 2: Throw and catch with one hand.

Level 3: Making the circle bigger.

Level 4: add a time limit, 30 second to pass the luggage round.

“Congratulations, you have stored your luggage it is time to travel to Florida”
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Week 2: Jumping and Landing

Equipment List:

Warm up Activity:
*  Hoola hoops
*  Plastic spots

*  Hurdles

Activity 1:
* Hoola hoops

*  Plastic spots

Activity 2:

* Same balls as previous activities.

* Different coloured and sized spots

* Cones that the children can knock over

* Different size hoops

* Que cards (Week 1, challenge 2 envelope)

Indoor or outdoor activity lesson

ONM



Week 2. Warm up Activity: Jumping and Landing

Warm up activity
Instructions for teacher

1)

2)

3)

Children working on
their own.

Lay out different
obstacles for the
children to jump
over. Please see
diagram

Shout out each
level, spend approx.
1-2 minutes on
each level.

“You have arrived in Florida. It is now time to make our way through the uplands"

.OO.
o ©

Warm up activity diagram

O
O

° O

Warm up activity
Instructions for
children

1)

2)

3)

On your own, you
are going jump your
way up the hill.

There are obstacles
on the hill that you
will need to jump
over.

Listen out for my
instructions on how
to jump up the hill

Level 1: “l would like you to jump
forward using two feet”

Level 1: “I would like you to jump
side to side whilst moving forward
using two feet”

Level 1 Challenge: “I would like you
to hop forward on one leg”

“well done you are halfway up the
hill”

Progress to next level

—

Level 2: “l would like you to jump
forward two spaces and then one space
back”

Level 2: “I would like you to jump one
space forward and two spaces back”

Level 2 Challenge: | would like you to
hop forward on one leg and land on two
feet”

“well done you have made it to the top
of the hill. This time we will work in
pairs. You need to link arms or hold

hands with a partner to jump down the

hill”

Progress to next level

m—)

Level 3: “l would like you to jump
together with two feet.

Level 3: “I would like to hop together
on one foot”

Level 3 Challenge: “l would like one
person to face the other way and
jump down the hill”

Progress to next level.

Level 4: “l would like one person to
hop and one person to jump”

Level 4: “swap over”

“Well done. You did well to avoid the obstacles”
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Activity 1: Instructions for
teacher

1)

2)

3)

4)

5)

Children working on
their own and in pairs

Place plastic spots/
hoola hoops in the area
you are working in.

Shout out the different
jumps for the children
to complete.

Shout flooding at any
point, the children will
use the hoops or plastic
spots as safety points.

Complete each level
twice. You can call out
the movements in any
order.

Week 2. Activity 1: Jumping and Landing

“Now you are at the bottom of the hill. it is time to travel through the marshes.”

.OO.
e O

Warm up activity diagram

O
O

Activity 1: Instructions

for children

1)

2)

3)

You need to skip,
leap or jump
around the space.

I will shout out
different jumps for
you to do.

When you hear
flooding, you need
to jump as fast as
you can to a safety
spot.

Level 1:

“Jump forward 1 space, using two feet”
“Hop forward, 1 space”

“Jump as far as you can forward”

“Jump as high as you can and land on
two feet”

Level 1 challenge:

“Hop forward, 1 space using the leg you
would not usually”

Progress to next level “

Level 2:

“Jump forward 1 space and hop 1 space
left”

“Hop 2 space right and 1 space
backwards”

“Jump as high as you can and land on 1
foot”

Level 2 challenge:

“Jump backwards 1 space, hop forward 1
space and then jump as high as you can”

Progress to next level

m—)

Level 3:

“Hop forward 3 space’s and hop 1
space left and then 1 space right”

“Jump with 2 feet backwards 2
spaces, and hop left 3 spaces”

“Preform a jump of your choice”

Level 3 challenge:

“Jump forward 1 space, hop 2 spaces
left, jump and touch the clouds”

Progress to next level. “

Extra jumps to include for the
children.

Flooding: Jump to a safety spot.
Alligator: Jump as high as you can
Frog: Frog jump

Crabs: Long jump

Fly: Tuck Jump

Snakes: Find a partner and jump
together

High tide: Jump onto a high piece of
equipment.

“Well done. You have made it through the marshes”

ON=



Activity 2: Instructions
for teacher

1)

2)

3)

4)

Children working in
groups of 5.

Using plastic spots
and hoola hoops. For
river 4 you will need
hurdles for the
children to jump over

The aim is for them to
get across the river as
a team using the
different materials.

Explain the next river,
when all children
have made it across
the first river.

Week 2. Activity 2: Jumping and Landing

“Now we are over the marshes. We need to cross 4 different rivers. We will use the materials to help us get across."

Activity 2: Diagram: River 1

Lots of hoops for the
children to use

River 1Using the hoops, as a team you can choose how you jump across
the river. Remember the whole team must get across

Activity 2: Diagram: River 2

5 plastic spots per group

River 2 The safety spots have got smaller, and you must hop across this
river. You have 5 plastic spots .

Activity 2: Instructions for
children

1)

2)

3)

| would like you to work
together in your teams to
get across each river.

Your team needs to get
across the river, if anyone
does not land on the
safety spot, the whole
team must return to the
start and try again.

When everyone has
completed each river, we
will move on to the next
one.

Activity 2: Diagram: River 3

River 3This river is not in a straight line; | would like you create a new
route with your materials to get across

Activity 2: Diagram: River 4

HurdI21

River 4 For your final river, you cannot go in a straight line, and there are
lots of reads that you must jump over

“Well done. Next week we will be exploring Miami”
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Week 3: Striking and Fielding

Equipment List:
Warm up Activity: As many as you have of the following balls:
*  Basketball

*  Tennis ball

*  Rugby ball
*  Netball

* Airflow ball
* Foam ball

* Football

*  Any other balls that the children might be able to roll that you have.

* Cones to set up square.

Activity 1:

* Same balls as previous activity.

* Cones

* Nets/buckets

Activity 2:

* Same equipment as previous activity.
* Tennis racket

* Cones
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Week 3. Warm up Activity: Striking and Fielding

Warm- up Activity Instructions for
teacher

1) Split class into 4 groups.
Provide them with bibs

2) One team in the square and
one team on the outside of the
square. Please see diagram.

3) Provide the children with
different sized balls.
(Basketball, Tennis ball, Rugby
Ball, other small balls). Please
see diagram

“Today we will travel through the forest to get to the beach. Our first job is to clear the pinecones”

Warm up activity: Rules for children.

1) One team will be in the circle, and
one team will be on the outside of
the circle.

The team on the inside of the circle
must clear the pinecones as fast
they can, the way you clear them
from the middle will change each
time,.

2

3) The team on the outside must roll

them back in.

4

The aim is to clear all the pine
cones out of your area.

5) There will be 11/2-minute rounds,
after this the team in the middle

will swap.

Level 1:

1) Small sized square

2) Big sized balls (football

3) Team in the middle rolling the pinecones.

Swap over teams when 1:30 minutes is done.

Level 2:

1) Make the square bigger.

2) Medium size balls.

3) Team in the middle can only kick the pinecones.

Swap over teams when 1:30 minutes is done.

Level 3:

1) Really big square.

2) Small size balls.

3) Team in the middle must use an object to strike the pinecones
(e.g. tennis racket)

Swap over teams when 1:30 minutes is done.

Diagram (warm-up activity)

x

z

x

£ %

x

x

z

“Well done. You have worked well to clear the pinecones. It is time to explore the beach”
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