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ABSTRACT

Thispaperdiscussestheevaluationoftwo3Dsimulatedpracticelearningenvironments,Tiny Oaks
andPlay2Do,focusedonsupportingpeopleworkingwithchildren,families,andvulnerablepeople
inspecialeducationalsettings.Pre-test/post-testevaluationmethodologywasemployedconsisting
ofaquestionnairewith16questionscoveringknowledgeandunderstanding,professionalpractice,
andtransferableskills.Tiny Oakshad530participantspre-testand423post-testfromsixEuropean
countries,andresultsshowasignificantincreaseinlearningacrossallquestions.Play2Dohad318
participantspre-testand301participantspost-testfromtheUKandBulgaria,andagainresultsshow
asignificantincreaseinlearningacrossallquestions.Thesystemusabilityscale(SUS)questionnaire
wasalsousedtomeasuretheusabilityofthetwoenvironments,andusabilitywasfoundtobeexcellent.
Findingssuggestthat3Dsimulatedpracticeenvironmentscanprovideavaluablelearningexperience
andcanprovidepracticelearningscenariosthatmaybedifficulttoencounterinreal-life.
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INTRoDUCTIoN

Thispaperdiscussestheevaluationoftwo3Dsimulatedpracticelearningenvironments,Tiny Oaks
andPlay2Do,focusedonsupportingpeopleworkinginhealth,socialcarewithchildren,families
andvulnerablepeople in special educational settings.The importanceofhealth, social careand
specialeducationservicesisincreasingassocietychangesdramaticallyandpractice/professional
learningevolvestomeetthesechangingdynamics.Thisgrowingdemandforservicesiscreating
unprecedentedpressuresonhealth,socialcareandspecialeducationsystems.Despitedifferencesin
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politicalapproachesandinstitutionalframeworks,health,socialcareandspecialeducationservices
facesimilarchallengesinadjustingtodemographicchange,risingexpectationsandconsumerism,
changingemploymentandfamilypatterns,fundingandevolvingtechnologicalanddistributedlearning
opportunitiesofserviceusersfortrainees,practitionersandprofessionalsaslearners.

Wehavedevelopedtwoimmersive3Dsimulatedpracticelearningenvironmentsthatprovide
saferandmoreaccessibleenvironmentsinwhichstudentsandprofessionalsocialworkerswhodeal
withvulnerablepeoplecanlearnbyinteractingwithNPCs(non-playercharacters)inasimulationof
areal-worldservice.Traineesengagewithsimulationsandarerequiredtonavigatetheirwaythrough
choicestoarriveatthebestresolution.Eachsimulationcanbereplayedandevaluatedbythetrainer/
mentorandthetraineecanusethesamesimulationasmanytimesasrequired.Weseethisasoffering
ameasurable,controlledenvironmentwherelearnerscangainacommandofthebasicsofthejobrole,
theyaretrainingforwithminimalresourcerequirementsandzerorisktothepublic,thusproviding
asoundbasisfromwhichtoprogresstorealworkpracticeplacement.Previouspublicationshave
discussedasmallexpertevaluationofthechildhoodpracticeenvironment(Haineyet al.2014a)and
theresultsofalargerpreliminaryevaluationofthisenvironmentwith20SocialSciencestudentsto
gainempiricalevidenceinthefieldandtocollectdataforpotentialareasofimprovementtothegame
andevaluationinstruments(Haineyet al.,2014b).Thecurrentpaperfocusesonanevaluationofthe
resultsofstudentsandprofessionalstaffusingthesetwoenvironmentsforlearning.

Theneedtodevisenewwaysofconductinginteractiveandimmersivepracticelearningsimulations
wasmademoreevidentduringtheCOVID-19pandemic,especiallyduringtheperiodsofenforced
workingandstudyingfromhome.Thepandemicandthesocialdistancingmeasuresmadeitdifficult
and,insomecases,impossibletoconductface-to-faceclassesandpracticelearninginrealsettings.
Healthcareandsocialworkpractitionershadtoquicklyadapttheirteachingtotheonlineenvironmentin
waysbeneficialtothelearners.PanandRajwani(2021)pointoutthecentralroleofsimulatedpractice
isto“refine protocols, facilitate practice changes, uncover safety gaps, and train redeployed healthcare 
workers in unfamiliar roles”.YingandLiaw(2022)arguetheneedtousedifferentmodalitiesinnursing
educationsuchasvideoandteleconferencingaswellascomputersimulations.Díaz-Guioetal.(2021)
evaluatetheeffectivenessofonline-synchronisedclinicalsimulationinhealthscienceeducationfocusing
morepreciselyonbriefing,simulatedcasesanddebriefing.Inaspeciallydesignedsimulatedpractice
environment,Musaetal.(2021)suggestthatitisinteractivitywhich“promotes higher order learning, 
increases teamwork and enhances the perception of authenticity”.

Therefore, investment in practice-based learning is key to ensuring that practitioners and
professionals continue to meet changing service needs and engage in activities that support the
growthandtransformationofapracticeand/orprofession.Thedrivetogrowtheworkforcesothat
thesupplyofcompetentpractitionersandprofessionalskeepspacewithdemandsofhealth,social
andspecialeducationservicescreateatensionaroundpractice-basedlearningwithinareal-world
context.Therefore,integratingpracticelearningintothecontextof3Dsimulatedpracticelearning
environmentsmay lead togreater learningmotivation and thus tomore effective learningwhen
comparedwithtraditionalteachingmethods.

Educationandtrainingplayapivotalroleindevelopingthosewhoworkwithinthesehealth,social
careandspecialeducationalenvironmentssuchastheonesexpressedwithintheTiny OaksandPlay2Do
projectsdiscussedinthispaperandimpactmoregenerallyacrossthesocialcareandspecialeducation
servicessector.InmanypartsofEurope,thesectorhasastrongemphasisonlearningandassessing
skillsforjobrolesinrealpracticeenvironments(“practicelearning”).Insomequalifications,practice
learningcanbealmost40%ofthetotallearningtime.Therearealsoon-goingdemandsforpractice
learningwithnewqualifiedprofessionalsandprofessionalsaspartofCPD(ContinuousProfessional
Development).Thereareclearlogisticalchallengesinarrangingpracticeopportunitieswheretrainees
areabletolearnthecoreskillsofthejobandreceivehighqualitysupport,supervisionandassessment
of theirpracticefromsuitablyqualifiedmentors/practiceassessors.Furthermore,findingsufficient
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numbersofsuchplacementshasbeenachallengeforthelast30years.However,therearealsoother
challenges;e.g.,risksassociatedwithwork-basedlearningandthesafetyandwell-being.

Thestructureofthispaperisasfollows.Inthenextsection,weexaminetheliteraturerelatedtosocial
workeducationandseriousgames.Insubsequentsection,weprovideanoverviewoftwo3Dsimulated
practiceenvironmentscalledTiny OaksandPlay2Dofollowedbyapresentationoftheexperimental
designandtheresultsofpilotingthathasbeenprovidedforstudentsandprofessionalstaffintheuseof
thesimulatedpracticeenvironments.Thefinalsectionprovidessomeconclusionsandfuturedirections.

BACKGRoUND

Practice Learning
Educationforhealth,socialworkandeducationaimstopreparestudentsintheprofessions’fundamental
waysofthinking,performingandactingwithintegrity(Shulman,2005).Competenceframeworkswith
afocusonoutcomeshavebeenadoptedinsomecountriesforprofessionssuchasmedicine,nursing,
psychology,pharmacy,qualitymanagement,teachereducation,andsocialwork.Competencerefersto
complexpracticebehavioursreflectingknowledge,skills,valuesandattitudesthatstudentsshouldbe
abletodemonstrateoncompletionoftheirdegree.Whilesocialworkprogrammesadopttraditional
assessmentmethods to assess learningusing, for example,written examinations, essays, student
presentations,orportfolios(Bottomleyetal.,2018),theabilityofanindividualtoperformthecore
functionsoftheprofessioninpracticesituationsisoffundamentalimportance(Finch&Schaub,2018).

IntheUKandmanyothercountries,allstudentswhoaretrainingtoberegisteredsocialworkers
arerequiredtocompletepracticelearning/practiceplacementsinaccordancewithrequirementsand
guidancefromvariousbodies,forexample,intheUK,TheHealthandCareProfessionsCouncil
(HCPC),TheQualityAssuranceAgency(QAA),TheCollegeofSocialWork(TCSW),ScottishSocial
ServicesCouncil(SSSC).Socialworkpracticeiscomplexandpracticelearningisanopportunity
forstudentstoworkdirectlywithserviceusersandcarersandtoapplyanddeveloptheirknowledge,
skills,valuesandethicsandbuildontheirlearningwithinthetaughtelementsoftheirprogramme.
Ineducation,itisthe(SchoolTeachersQualifications,Englandregulations2003andtheGeneral
TeachingCouncilScotland.Educationalpractitionersengageinpracticelearningtostimulatetheir
thinkingandprofessionalknowledgeandtoensurethattheirpracticeiscriticallyinformedandcurrent.
When a wide range of high quality, sustained professional learning experiences are undertaken,
educatorsaremorelikelytoinspirelearners,providingcreativeandinnovativeteachingandlearning
experiences, enabling learners.Practice learningprovidescreativeopportunities for educators to
enhancetheirprofessionalandpropositionalknowledgeandpractises.

Withpractice-basedlearning,theoryandworkexperiencearecombinedwithastrategic,reflective
processthroughoutthedurationofyourlearning.Alearnerdoesnotjustlearnthetheoryfirstandthenjump
intotheclassroomandapplyitafterward.Instead,thelearnerimplementsthetheoryincomplexsituations
inmultiplelearningandpracticeenvironments,individuallyandcollaboratively,astheylearnit,assessits
effectiveness.Therefore,itcanbearguedthatthegoalistobecomeaself-sufficientprofessionalwhohas
thecapacitytodevelop,measure,redesign,continuouslyevolveandgrowtheirownprofessionalpractice.

Practice Learning and a Curriculum for Innovation
Inpractice,professional learningcommunitiesarebeing increasinglydeveloped to stimulate the
sharingofknowledge, informationandexpertiseamongteachersandeducators,with thegoal to
improvestudentlearningandpractice.AccordingtoKorthagen(2010)byengaginginprofessional
andpracticelearningactivitiesteacherscanmakeknowledgeandinformationexplicit,discoverthe
properscriptsforfutureactionsaimedatadaptationtochangessuchasongoingreorganizationsof
workprocessesandaccountabilityreforms,andtoformulateandmonitorgoalsforfurtherdevelopment
offorinstanceinstructionalmethodsandtechnologicalinnovations.Withtheapplicationofpractice
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learningitisworthconsideringwhetheritcanbeformulatedassituatedandrehearsedpracticelearning
anditsimpactintheformofeducationalpedagogy.Situatedlearningtheorystatesthateveryideaand
humanactionisageneralization,adaptedtotheongoingenvironment;itisfoundedonthebeliefthatwhat
peoplelearn,see,anddoissituatedintheirroleasamemberofacommunity(Lave&Wenger,1991).

Eraut(2000)believesnon-formallearningandtacitknowledgeinprofessionalworkislearning
aboutotherpeopleandlearningtousescientificandotherformsofacademicknowledgeinpractice
contexts.Professional,managerialandtechnicalperformancearenormallycomplexandtypically
involvethesimultaneoususeofseveraldifferenttypesofknowledgeandskills,whichhavetobe
learnedmoreholistically.Erautfurtherpostulatesthatthisaffectshow,andhowmuch,peoplethink
whiletheyareinaction,andputs‘ready-to-use’knowledgeatapremium.Incontext,practicelearning
insimulatedandrehearsedworkplaceenvironmentsfocusonwhatisbeinglearned,howisitbeing
learnedandwhatfactorsaffectthelevelanddirectionsoflearningeffort.Thesetypesofnewand
innovativeknowledgeacquisitionandnewknowledgearchitectures, suchas immersive learning,
practicelearning,situatedandrehearsedlearningaswellasgamingarchitecturesareinfluencingnew
pedagogicalinterventionsforuseinthesecomplexlearningandpracticesituations.

Practice Learning in Higher Education
Since the 1980s there has been significant growth in the engagement of higher education with
workforcedevelopment,fromwhichevidenceofpracticeemerged,particularlyinclinicalenvironments
wherecriticalpractice,criticalincidenceandevidence-basedpracticewereresident.LesterandCostly
(2010)commentthatexaminationofpracticelearningindicatesagrowingsophisticationintheway
that work‐based learning is being theorised and facilitated in higher education, with its gradual
emergenceasadistinctfieldofpracticeandstudysupportedbyrelevantpedagogiesandconcepts
ofcurriculum.Consequently,overthelast20years,tensionscontinuetoexistbetweenthedemands
andopportunitiesprovidedbytheworkplaceandtheneedtodeveloprealisticandcapablepractice
thatsupportandsustainpersonalthroughcontinuousprofessionaldevelopmentandyetstillmaintain
academicvalidity.However,universitiesarebeginningtoengagewiththeseissuesatadeeperlevel
thanthatsuggestedbysimplenotionsofemployerengagementandskillsdevelopment,indicatingthat
well‐designedinnovativeandevidence-basedpracticelearningenvironmentsandimmersivelearning
innovationlearningprogrammesandenvironmentsarebotheffectiveandrobust.

WrennandWrenn(2009)considerthateducatorsinprofessionalorpractice-relatedfieldswant
theirstudentsnotonlytolearntheoryandunderstandwhytheoriesareimportantbutalsotolearnhow
toapplythetheoreticalframeworksinpractice.Thedifficultyinmakingthetransitionfromtheory
topracticearises,atleastinpart,fromafailureoftheteachertointegrateboththeoryandpractice
intothesamecourseinthecurriculuminwaysthatarerelevantandmeaningfultothestudent.It
canbesuggestedthatsuchintegrationhelpslearnerstomorecloselyassociatethepracticalvalue
oflearningtheoreticalconcepts.Inthiscontextinthisneweraofdigitaltransformationanddigital
literacy, serious games are becoming increasingly essential within the development of innovate
immersivepracticelearningenvironments.

Practicelearning,whendefinedinbothhighereducationcurriculumandundergraduateeducational
programmesaredesignedtoidentifyandmanagepersonalandprofessionallearningneeds.Theoutcome
ofsuchcurriculaobservedwoulddevelopchangerelatedtocurrentpracticeandtheintentionforpossible
initiationofchangesinpracticewhenrelatingtorelevantpracticeenvironmentsandstakeholders.When
designingandconstructingeducationalprogrammesandcurriculaitisimportanttorecognisethatthe
focusistoidentifyanddemonstrateevidence-basedknowledgeofpractice,contextandmechanisms
required to instigate change/develop to the learners’ continuousprofessionalpractice, through the
applicationcriticalanalysisoftheoryandresearchtopracticedevelopment.
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Previous Approaches to Practice Learning
Oneapproachtoexperiencingpracticelearningisthroughsimulation-basededucationwherestudents
engageinanimitationofanactivitytolearn.Simulationisaformofexperientiallearningdesigned
“to replace or amplify real experiences with guided experiences that evoke or replicate substantial 
aspects of the real world in a fully interactive manner”(Gaba,2004,p.i2).Thisapproachisfrequently
usedtodevelopempathyandempatheticbehavioursinmedicalandhealth-relatedstudents(Bearmanet
al,2015).Simulationtechniquesinhealthandsocialworkvaryandincluderoleplay(Craigetal.,2017);
scenariosplayedoutbydramastudents(Duffyetal,2021);anduseoftrainedactors(Leeetal.,2020).
Researchvalidatingtheeffectivenessofsimulation-basedlearninghasmainlybeeninthehealthcare
domainsincludingmedicine(Abdooletal.,2017)andnursing(Lavoieetal.,2018).Theresearchindicates
thatsimulationimproveslearners’skillsandthatlearningthroughsimulationsisalsoassociatedwith
improvedpatientoutcomes(Egenbergetal.,2017).Fromatheoreticalperspective,simulation-based
educationbuildsonadultlearningtheory(Knowles,1984)andexperientiallearningtheories(Kolb,
1984)contributingtolearningthroughexperienceandreflection(Kourgiantakisetal.,2020).

Anotherapproachthathasbeenusedtosupplementtraditionalassessmentmethodsistheobjective
structuredclinicalexamination(OSCE),whichwasdevelopedinthe1970sformedicaleducation
(Hardenetal.,1975).Itoriginallyconsistedof16stations,each5minutesinduration,withsome
stationshavingrealpatientsoractorstoteststudents’skillsinhistorytakingorexaminationsand
otherstationsrequiringstudentstoanswerwrittenquestionsrelatingtopreviousstationsorquestions
linkedtosomeclinicalartefactsuchasanX-Ray.Studentsmovedbetweenstationsatfixedintervals.
Examinersstayedattheirallocatedstationthroughoutthesessionandsostudentswereassessedby
16differentpeople,butallwereassessedusinganear-identicalprocess.IncurrentOSCEs,students
interactwithstandardisedpatients(SPs)orclients(SCs)forasetperiodoftimeandperformaseries
oftasks.SPsandSCsareactorsspeciallytrainedtoenactasituationtypicalofthatprofession.Using
standardisedscalestomeasurecompetence,aninstructorobservesandevaluatesstudentperformance.
Thisapproachisnowusedtoassessotherhealthprofessionalssuchasnurses(Johnstonetal.,2017),
dentalhygienestudents(Kerkstraetal.,2018),radiographers(Taylor&Quick,2020),optometrists
(Hrynchaketal.,2021),pharmacists (Kristina&Wijoyo,2019),physiotherapists (Ferreiraetal,
2020)andalsosocialworkers(Bogoetal.,2012).

Challenges with Practice Learning
Practicelearningconnectstoabroaderstrategyofcontinuouspracticeandprofessionaldevelopment
but presents challenges inherent with its design (e.g. is it directly observable, is it actionable).
Identifying a problem of practice is the first step and element of instructional rounds. Practice
learningdemandsattentiontodetailandwhenconsideredastransformativethroughdigitaldesign.
Therefore,practicelearningenvironmentsneedtobedesignedtomeettheexperiencesofdifferent
learners,andneedtobeconsideredinresourceterms,bothfinancialandphysical.Althoughdigital
applicationsofpracticelearningindicateflexibilityofapproachitalsodemandsdigitalproficiency
andinnovatepedagogicaldesignaswellasongoingsupportandlearningfacilitation.Resistanceis
alsoakeychallengeinitsapplicationandchangingthisculturecanbedifficult.

Itcanbesuggestedthatfewareawareofhowgreattheculturalchangeislikelytobewhen
digitalpracticelearningbecomesmorewidespreadandthewaysinwhichwefacilitatepracticeand
situatedlearningwillchangegreatly.Therefore,wemustseektomanagethesepedagogicalchanges
indesignanddeliverypatternsdevelopedandimplementedbyeducators.Aprimaryindicatoris
theencouragementofamindsetthatgeneratescontentinadigitalfrom.Therefore,thereisaneed
toexplorewaysofusingdigitallearningtechnologiestoenhancethelearningcapacityoflearners
throughinnovativeimmersivelearningscenariosandlearningenvironments.

Therehavebeenvariousconcernsraisedaboutpracticelearningonsocialworkprogrammes,
particularly quantity and quality of placements (Finch & Taylor, 2013). Difficulties in finding
sufficient,good-qualityopportunitiesforpracticelearningarenotrestrictedtothesocialworkand
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educationprofessionandpractices.Shortagesofsupplyhaveresultedinsubstantialresearchand
developmentofalternativessuchastheuseofacollaborativemodel(oneeducatorworkswithtwo
students)(Fisher&Savin-Baden,2002);androle-emergingplacements(placementsthatoccurin
settingsthathavepreviouslynotexperiencedoridentifiedadisciplinerole)inoccupationaltherapy
(Thewetal.,2008).Thepotentialoftechnologytoprovidevirtualplacementshasalsobeenexplored
(Jefferiesetal.,2021).

Serious Games
Seriousgameshaveincreasedinpopularityasaformofsupplementarylearningoverthepastdecade
andhavebeenusedinanumberofdifferentdisciplinesincluding:health(Gorbanevetal.,2018;Chon
etal.,2019),computing(Soflanoetal.,2015;Hartetal.,2020),languages(He,2022),mathematics
(Barbierietal.,2021),engineering(Urgoetal.,2022),science(Kara,2021)andculturalheritage(Ye
etal.,2021).Gamesandsimulationsfitwellintotheconstructivistparadigmand“generally advocate 
the active acquisition of knowledge and skills, collaboration and the use of authentic and realistic case 
material”(Brownetal.,1989).Aswellastheusualcitedadvantagesofseriousgamessuchasincreased
engagementandmotivation,Tangetal.(2009)provideacompiledlistofpedagogicadvantagesofserious
games.Theseinclude(i)encouragementoflearnerstotakeaproblem-solvingapproachinlearning;(ii)
instantfeedbacktocorrectmisconceptionsandpromoteformationofconceptsthusincreasinglearners’
understandingofasubjectarea;(iii)increasedretentionofinformationthroughlearningbygame-playing;
(iv)aidinacquisitionanddevelopmentofcognitiveabilitiesthatarenotformallytaughtineducation;
(v)promotesdeeplearningbyarousinglearners’curiosityoncertainsubjects.

Oneadvantageofseriousgamesthatisparticularlyrelevantforsimulatedpracticeisthatitcan
provideriskfreeenvironments(Kirriemuir&MacFarlane,2004).FontanaandBeckerman(2004)
reportthat“students can instruct themselves, repeating simulations as often as they wish without the 
embarrassment of addressing somewhat sensitive issues.”Anadvantageofsimulatedpracticegames
isthaterrorsarelessthreateningcomparedtootherclassroommethodsofinstruction.

PRoPoSED APPRoACH

Bydevelopingthe3Dsimulatedpracticeenvironments,weaimtocomputerisethestandardisedclient
ofOSCEbyhavinganumberofvulnerablepeopleandanumberofscenariosthatthelearnercan
interactwithandmakedecisionsthatsimulatewhatmightbeencounteredduringpracticelearning
andduringtheirfutureprofessionalcareers.Asexamplesofvulnerablepeople,wehavefocusedon
usingonesimulatedpracticeenvironmentforchildhoodpracticeeducationandhavesetthegame
withyoungchildreninanurseryandthesecondsimulatedpracticeenvironmentforteachersand
professionalswhoworkwithyoungpeoplewithintellectualand/ordevelopmentaldisabilities.Note,
though,wearenotpromoting3Dsimulatedpracticelearningasanalternativetoliveplacements,
butasacomplementtothem,andpossiblyasasubstituteforsomeofthefunctionsthatarecurrently
expectedoftheliveplacement.

THE SIMULATED PRACTICE ENVIRoNMENTS

The Tiny Oaks 3D Simulated Practice Environment
TheTiny Oakssimulatedpracticeenvironmenthasbeendesignedbyanadvisorygroupconsistingof
subjectmatterexpertsinchildhoodpractice.Anumberofgeneralactivitieswasformulatedforthe
3Dpracticelearningenvironment,whichfocusesonamorningsessionatanurseryfromthearrival
ofchildrenwiththeirparents/carers,throughthechildrenparticipatinginvariousactivitiesuntilthey
arecollectedbytheirparent/carer.Activitiesmodelledinclude:paintingarea–tabletoppainting,
paintingeasel;messyplayarea–sandtray,watertray;activitytable–gluing,modelling,clayand
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playdough;constructionarea;homecorner;roleplayarea;readingcorner;musicarea;imaginative
play–puppettheatre;investigationarea;activitytable–boardgames,jigsawpuzzles,smallworld
play;snackpreparationarea-pluschairsandtablesforchildrentositattoeatsnack;andacomputer
area.Theenvironmenthasbeenpopulatedwith16children,1practitioner(maintainingan8:1ratio
ofchildrentopractitioners)andonestudentpractitioner.ThetwoNPCpractitionersaretheretohelp
theplayerlookafterthechildrenduringthegame.

Thegameplayinvolvestheplayertakingontheroleofachildhoodpractitionerandnavigatingthe
3Dnurseryenvironmenttodealwithoneormorescenariosrunningconcurrentlytogivearealistic
representationofwhatchildhoodpractitionershavetocopewithinthenurseryenvironment.

During the session, a number of scenarios may arise that the player has to deal with in an
appropriateway.Theintroductoryscenario(Risk Assessment mini-game)hasatwofoldpurpose-to
providethelearnerwithanopportunitytogetusedtothelookandfeelofthegameandtoapplytheir
priorknowledgeabouttherequirementsforarisk-freeenvironmentinanurserysetting.Theother
eightscenariosdepicttypicalsituationsairinginanursery,whichrequireachildcarepractitioner
totakedifferentkindsofactionsconnectedwithinteractionsofthetypechild-childandchild-child
carepractitioner(disagreementanddevelopmentallynormallow-levelaggressionamongchildren;
accidents involvingchildren’sphysicalandpsychologicalwell-being; responsiveness toachild’s
communicationpreferencesandneeds;encouragingachild‘sself-reliance,self-esteemandresilience;
identifyingschematicplayandengaginginachild’slearning),child-parentandchildcarepractitioner-
parent(communicatingissuesarisenduringthedayatthenursery;offeringreassurancetobothchild
andparentwhenachildislefttospendthedayatanursery).Figure1showsanexampleofthe
implementedsimulatedpracticegame.

Figure 1. The implemented Tiny Oaks simulated practice game
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Ineveryscenario,aplayerinteractswiththegamecharactersbychoosingoneofthreegivenoptions.
Afterachoiceismade,oneofthreecoloursflashesinthelefttopcornerofthescreen:greenindicates
thattheplayerhasmadetherightchoice;orangeindicatesthattheplayer’schoicedoesnotreallyhave
aneffectonhowright/wrongtheplayeris;redshowsthatthechosenoptionleadsalongthewrong
pathtofollow.Ifaplayerchoosesthe‘Badges’icon,feedbackontherespectivescenarioisobtained.
Alternatively,theplayercanchoosetoreceivefeedbackbyemailwhenpromptedduringthegame.

Asinareal-lifesetting,playerscantakenotesofdifferentthingstheyobservewhileplaying.These
arerecordedusingtheObservationnotesavailableat thenurserydesk.Alternatively, thenotesare
accessiblethroughtheJournalthatisalwaysaccessibleduringthegame.Theaimisagaintwofold–to
provideatasteofareal-lifenurserysettingandanopportunitytocriticallyreflectonthearisingsituations.

ThegamehasbeenimplementedinUnity5andtheanimatedcharactershavebeenproducedin
Maya.Thegamehasbeenbuiltusingthecloud-basedEngAGeengineforassessmentandfeedback
(Chaudyetal.,2014aand2014b).EngAGeprovidesanAPI(applicationprogramminginterface)and
asetofwebservicesthatsupportsgamesdevelopersinaddingassessmentandfeedbackintotheir
games.Aswellassupportingdevelopers,EngAGeprovidesdatavisualisationandlearninganalytics
facilitiesthatallowseducatorstoseehowtheirstudentsareperforming(seeFigure2).Thegameisalso
multi-lingual(currentlyEnglish,Finnish,Italian,LithuanianandBulgarianlanguagesaresupported).

The Play2Do 3D Simulated Practice Environment
ThePlay2Dosimulatedpracticeenvironmenthasalsobeendesignedbyanadvisorygroupconsisting
ofsubjectmatterexpertsindealingwithyoungpeoplewithintellectualand/ordevelopmentaldisabilities.
Sixscenariosweredevelopedtorepresentpossiblereal-lifescenariosinaschoolsettingbasedaroundthe
interactionsbetweenmainstreamstudents,specialeducationalneeds(SEN)students,teachersandparents.
Thescenariosprovideinsightsintocertainconditionsrequiringspecialeducationsuchasdyslexia,Autistic
SpectrumDisorders,Attention Deficit Hyperactivity Disorder, hearing difficulties, epilepsy and behavioural 
problems. The scenarios make it possible for a future/in-service professional to practiceworkingwith
bothmainstreamandSENpupils,tosuspendjudgementandkeepanopenmindtowardsdisabilitiesand
developmentaldifficulties,toidentifybehavioursthatmayescalateintoachallengingsituationandto
dealwithsuch,tocreateapositiveandcalmlearningenvironment,topromoteeffectivecommunication

Figure 2. Example output from the EngAGe learning analytics
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intheclassroomanddealwithgroupdynamics,settingtherulesofandboundarieswithintheclassroom,
topractisecommunicatingwithparentswhathashappenedintheclassroom.

Ineachscenario, theplayerinteractswithstudentsinaclassroomsetting.Thescenariosare
renderedasstoriesnarratedbyateacherandatcriticalpointstheplayerispromptedtochoosebetween
differentactions.Actionsaggravatingthesituationsleadtoascenarioendwhileappropriateoneslead
tothescenarioevolvingfurther.Feedbackisprovidedattheendofeachscenario.Figure3provides
somescreenshotsfromthegame.

ThegamehasbeenimplementedinUnity5andtheanimatedcharactershavebeenproducedin
Maya.Thegameismultilingual–sofarEnglish,Italian,GreekandBulgarianareimplemented.Both
gamesarebuiltinatrainingcourseaccompanyingthesimulatedpracticelearningexperiencewhich
providesfurtheropportunitiestoreflectonanddiscusstheissuestackledinthegamesinabroadercontext.

EXPERIMENTAL DESIGN

Thepurposeofthispaperistodiscusstheresultsofevaluatingbothsimulatedpracticeenvironments
withstudentsandprofessionalsocialworkers.TheevaluationoccurredfortheTiny Oakssimulated
practiceenvironmentin2016/17andforPlay2Doin2018.Inbothcases,participantswereaskedto
completeapre-testquestionnairebeforeplayingthegameandapost-testquestionnaireoncompletion
ofplayingthegame.Nobodyparticipatedinbothexperiments.

Materials
A pre-pilot questionnaire was constructed asking participants the following: gender, country,
profession(e.g.,student,socialworker/teacher/other),numberofyearsemployed(ifparticipantis
inprofessionalpractice)orthenumberofyearstheparticipanthasbeenastudent,numberofhours
spentplayingcomputergameseachday(none,lessthan1hourperweek,1-7hoursperweek,greater
than7hoursperweek).Thiswasfollowedbyasetofquestionsbasedon(1)theirknowledgeand

Figure 3. The Play2Do simulated practice game
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understanding;(2)theapplicationofpracticalandprofessionalskillsontheirexperience;and(3)
transferableskills.Thesequestionswerebasedona5-pointLikertscale:“Stronglyagree”(assigned
value1intheanalysis),“Agree”(assignedvalue2),“Neitheragreenordisagree”(assignedvalue3),
“Disagree”(assignedvalue4)and“Stronglydisagree”(assignedvalue5).Thepost-pilotfolloweda
similarstructureandaskedparticipantssimilarquestionsbutaftertheyhadplayedthegame.There
wasalsoasetofquestionstodeterminetheusabilityofthegame.

Methodology
Themethodologyselectedfortheevaluationofthe3Dsimulatedpracticegameswasapre-test/post-
testexperimentaldesignwhichconsistedofthefollowingsteps:

• completionofthepre-testquestionnaire;
• playingthein-gametutorial;
• playingthroughthescenariosinthesimulatedpracticeenvironment;
• completionofthepost-testquestionnaire.

Data Analysis
Thestatisticaldataanalysistechniquesselectedforthisstudywerenon-parametricstatisticaltests
giventhatthedatadidnotadheretothethreepiecesofcriteriarequiredfortheuseofparametric
tests:normaldistribution,homogeneityofvarianceandratioor intervaldata(Shapiro-Wilktests
showed that the data significantly deviated from a normal distribution). The primary statistical
analysistechniqueusedtocomparethepre-andthepost-testgroupswereWilcoxonmatchedpairs
signedranktests(thenon-parametricequivalentofthedependentt-test).Analysiswasperformed
usingSPSSversion28.0.1.

RESULTS

Results for Tiny Oaks Simulated Practice Environment
530participantscompletedthepre-testquestionnairewith478oftheparticipants(90.2%)beingfemaleand
52participants(9.8%)beingmale.TheparticipantsweremostlyfromEuropewith193(36.4%)participants
fromtheUK,147(27.8%)fromBulgaria,102(19.2%)fromLithuania,54(10.2%)fromItaly,17(3.2%)
fromFinland,and17(3.2%)fromGermany.Intermsofoccupation,268(50.5%)oftheparticipantswere
inarelevantprofessionalemployment,249(47%)werestudentsand13(2.5%)hadadifferentemployment
status.Intermsofexperienceofcomputergames,229(43.2%)participantsdidnotplaycomputergames,
198(37.4%)occasionallyplay(lessthanonehourperweek),83(15.6%)playbetweenoneandsevenhours
perweekand20(3.7%)arefrequentgameplayers(morethansevenhoursperweek).Thestudentshad
beeninstudyforanaverageof2.26years(SD=1.35)witharangeof0to12yearsandtheprofessional
staffhadanaverageof16.51years’experience(SD=11.48)witharangeof0to44years.

Itemsmeasuredforknowledgeandunderstandingindicatedahighlevelofinternalconsistency(Cronbach’s
α=0.958)andprofessionalandtransferableskills(Cronbach’sα=0.888).Inaddition,theremovalofeach
itemresultedina lowerCronbach’sαindicatingtheimportanceofeachitem.Table1showsthemean,
standarddeviationandrankingfortheparticipants’responsestoquestionsrelatingto(1)theirknowledgeand
understanding;(2)theapplicationofpracticalandprofessionalskillsontheirexperience;and(3)transferableskills.

423 participants completed all the questions in the post-test questionnaire with 378 of the
participants(89.4%)femaleand45participants(10.6%)male.Theparticipantsweremostlyfrom
Europewith107(25.3%)participantsfromtheUK,131(31.0%)fromBulgaria,103(24.3%)from
Lithuania,54(12.8%)fromItaly,11(2.6%)fromFinland,14(3.3%)fromGermanyand3(0.7%)
fromelsewhere.Intermsofoccupation,220(52.0%)ofparticipantswereinarelevantprofessional
employment,192(45.4%)werestudentsand11(2.6%)hadadifferentemploymentstatus.Interms
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ofexperienceofcomputergames,179(42.3%)participantsdidn’tplaycomputergames,167(39.5%)
occasionallyplay(lessthanonehourperweek),66(14.4%)playbetweenoneandsevenhoursperweek
and16(3.8%)arefrequentgameplayers(morethansevenhoursperweek).Thestudentshadbeen
instudyforanaverageof4.40years(SD=6.32)witharangeof0to12yearsandtheprofessional
staffhadanaverageof13.17years’experience(SD=12.05)witharangeof0to44years.Table2
showsthemean,standarddeviationandrankingfortheparticipants’responsestoquestionsrelating
to(1)theirknowledgeandunderstanding;(2)theapplicationofpracticalandprofessionalskillson
theirexperience;and(3)transferableskills.

Table 1. Participants’ Answers to Knowledge, Understanding and Skills Questions

Tiny Oaks Play2Do

Area One: Knowledge and Understanding – I think I know how to Rank Mean SD Rank Mean SD

activelypromotehealth,safetyandsecurityatmy(future)
workplacewhileworkingwithchildren 1st 1.90 0.91 3rd 1.75 0.75

applychild-centred,rights-basedapproachestoworkingwith
children 2nd 1.91 0.94 =4th 1.77 0.74

activelypromoteeffectivecommunicationwhileworkingwith
childrenandtheirparents 3rd 1.92 0.87 1st 1.68 0.69

activelypromotechildren’swell-beingandresilienceinmy
(future)workcontext 4th 1.96 0.81 =7th 1.82 0.71

constantlydevelopmypracticewithchildrenandtheirfamilies
throughreflectionandlearning 5th 1.97 0.89 =7th 1.82 0.71

activelypromotethedevelopmentofchildrenandyoungpeople
inmy(future)workcontext 6th 2.01 0.89 9th 1.83 0.74

makepersonalisedprovisionforchildrentakingaccountof
theirageandspecificneeds 7th 2.02 0.93 6th 1.81 0.74

effectivelyorganiseandplanenvironmentsforchildrenand
theirfamiliesinmy(future)workcontext 8th 2.15 1.07 2nd 1.73 0.59

thekeycharacteristicsofaqualitycurriculumforyoung
children 9th 2.25 1.12 =4th 1.77 0.58

Area Two: Application of practical and professional skills 
through reflective practice - I think I am able to

constantlyreflectonandstayengagedinthesystematic
observationofmyownpracticewithchildren 1st 1.92 0.82 2nd 1.81 0.65

successfullyconnectmyactionstodaytodaypracticewith
children 2nd 1.95 0.88 1st 1.80 0.82

evaluateandfurtherdevelopprogrammestomaximisethe
opportunitiesforeffectiveengagementbychildren 3rd 2.43 1.03 3rd 2.03 0.65

questionandanalyseconceptsandunderstandingsofnational,
regional,localorEUpoliciesrelatingtochildrenandyoung
people

4th 2.58 1.04 4th 2.08 0.57

Area Three: Transferable skills - I think I am able to

objectivelyassessmyowneffectivenessinworkingwith
childrenandtheirfamilies 1st 2.06 0.81 1st 1.91 0.59

demonstratemyideasinwriting 2nd 2.10 0.87 2nd 2.00 0.59

effectivelycommunicatemyideasincollaborationwithother
“players”inmylocalcontext 3rd 2.37 1.03 3rd 2.10 0.61
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Comparison of Pre-Test and Post-Test
423participantscompletedboththepre-testandthepost-testquestionnaires.Theknowledgeand
skillsquestionswereanalysedusingWilcoxonmatchedpairssignedranktestsasshowninTable3.
Ineachcase,theresultsaresignificantatthe0.01level.

Table 2. Participants’ Answers to Knowledge, Understanding and Skills Questions

Tiny Oaks Play2Do

Area One: Knowledge and Understanding – I think I know how to Rank Mean SD Rank Mean SD

activelypromotehealth,safetyandsecurityatmy(future)
workplacewhileworkingwithchildren 1st 1.48 0.58 6th 1.51 0.59

constantlydevelopmypracticewithchildrenandtheirfamilies
throughreflectionandlearning 2nd 1.50 0.64 5th 1.50 0.60

applychild-centred,rights-basedapproachestoworkingwith
children =3rd 1.51 0.64 1st 1.42 0.56

activelypromoteeffectivecommunicationwhileworkingwith
childrenandtheirparents =3rd 1.51 0.60 3rd 1.48 0.56

makepersonalisedprovisionforchildrentakingaccountof
theirageandspecificneeds =3rd 1.51 0.64 2nd 1.45 0.58

activelypromotethedevelopmentofchildrenandyoungpeople
inmy(future)workcontext 6th 1.52 0.62 4th 1.49 0.61

activelypromotechildren’swell-beingandresilienceinmy
(future)workcontext 7th 1.53 0.60 7th 1.52 0.59

effectivelyorganiseandplanenvironmentsforchildrenand
theirfamiliesinmy(future)workcontext 8th 1.60 0.73 8th 1.59 0.75

thekeycharacteristicsofaqualitycurriculumforyoung
children 9th 1.68 0.85 9th 1.66 0.83

Area Two: Application of practical and professional skills 
through reflective practice - I think I am able to

constantlyreflectonandstayengagedinthesystematic
observationofmyownpracticewithchildren 1st 1.45 0.61 1st 1.33 0.57

questionandanalyseconceptsandunderstandingsofnational,
regional,localorEUpoliciesrelatingtochildrenandyoung
people

2nd 1.47 0.65 4th 1.86 0.74

successfullyconnectmyactionstodaytodaypracticewith
children 3rd 1.79 0.80 2nd 1.44 0.60

evaluateandfurtherdevelopprogrammestomaximisethe
opportunitiesforeffectiveengagementbychildren 4th 2.05 0.82 3rd 1.61 0.70

Area Three: Transferable skills - I think I am able to

objectivelyassessmyowneffectivenessinworkingwith
childrenandtheirfamilies 1st 1.35 0.54 2nd 1.30 0.51

effectivelycommunicatemyideasincollaborationwithother
“players”inmylocalcontext 2nd 1.37 0.61 3rd 1.80 0.64

demonstratemyideasinwriting 3rd 1.87 0.85 1st 1.28 0.46
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Examining Differences Between Country and Profession
Toexaminewhethertherewereanydifferencesbetweenhowthequestionswereansweredbetween
countrieswiththeTiny Oaksenvironment,KruskalWallistestswererun.AlthoughProfessionhad
threecategories(student,professionalandother)therewereveryfewresponsesforOtherandso
differencesbetweenProfessionwerealsoanalysedusingWilcoxonmatchedpairssignedranktests.
TheresultsareshowninTable4forboththepre-testandpost-testresponses.Allquestionsshow
significantdifferencesforcountryandprofessionatleastatthe95%confidencelevel.

Usability
Wewerealsointerestedintheusabilityofthesimulatedpracticeenvironment.AccordingtoDillon
(2001)usabilityisameasureofinterfacequalityrelatingtotheeffectiveness,efficiencyandsatisfaction
withwhichuserscanperformtaskswithasoftwaretoolandusabilityevaluationisafundamental
aspectofuserinterfacedesign.Thepost-pilotquestionnaireincludesaSystemUsabilityScale(SUS)
section.TheSUSconsistsof10statementstoberatedbetween“StronglyAgree”(5)and“Strongly
disagree”(1).Fivestatementsarepositive(e.g.,“I thought the simulated practice environment was 

Table 3. Wilcoxon results from the piloting pre-test/post-test questions

Area One: Knowledge and Understanding – I think I know how to Wilcoxon results

activelypromotehealth,safetyandsecurityatmy(future)workplacewhileworkingwith
children Z=-11.282,,p<0.000

activelypromotechildren’swell-beingandresilienceinmy(future)workcontext Z=-12.125,p<0.000

activelypromoteeffectivecommunicationwhileworkingwithchildrenandtheirparents Z=-12.165,p<0.000

activelypromotethedevelopmentofchildrenandyoungpeopleinmy(future)work
context Z=-13.53,p<0.000

effectivelyorganiseandplanenvironmentsforchildrenandtheirfamiliesinmy(future)
workcontext Z=-13.266,p<0.000

constantlydevelopmypracticewithchildrenandtheirfamiliesthroughreflectionand
learning Z=-12.277,p<0.000

thekeycharacteristicsofaqualitycurriculumforyoungchildren Z=-13.367,p<0.000

makepersonalisedprovisionforchildrentakingaccountoftheirageandspecificneeds Z=-12.771,p<0.000

applychild-centred,rights-basedapproachestoworkingwithchildren Z=-11.532,p<0.000

Area Two: Application of practical and professional skills through reflective 
practice - I think I am able to

questionandanalyseconceptsandunderstandingsofnational,regional,localorEU
policiesrelatingtochildrenandyoungpeople Z=-12.431,p<0.000

evaluateandfurtherdevelopprogrammestomaximisetheopportunitiesforeffective
engagementbychildren Z=-13.238,p<0.000

successfullyconnectmyactionstodaytodaypracticewithchildren Z=-12.461,p<0.000

constantlyreflectonandstayengagedinthesystematicobservationofmyownpractice
withchildren Z=-12.353,p<0.000

Area Three: Transferable skills - I think I am able to

effectivelycommunicatemyideasincollaborationwithother“players”inmylocal
context Z=-11.833,p<0.000

demonstratemyideasinwriting Z=-13.65,p<0.000

objectivelyassessmyowneffectivenessinworkingwithchildrenandtheirfamilies Z=-13.367,p<0.000
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Table 4. Differences Between Country and Profession

Area One: Knowledge and Understanding – I think I know how to Country Profession

K r u s k a l  Wa l l i s  r e s u l t s W i l c o x o n  r e s u l t s

activelypromotehealth,safetyandsecurityatmy(future)workplace
whileworkingwithchildren

Pre-Test χ 2 ( 5 ) = 7 0 . 5 6 2 , p = 0 . 0 0 0 * Z = - 1 1 . 1 4 8 , p = 0 . 0 0 0 *

Post-Test χ 2 ( 5 ) = 4 6 . 2 0 5 , p = 0 . 0 0 0 * Z = - 3 . 9 2 2 , p = 0 . 0 0 0 *

activelypromotechildren’swell-beingandresilienceinmy(future)
workcontext

Pre-Test χ 2( 5 ) =  6 0 . 9 1 1 , p = 0 . 0 0 0 * Z = - 1 1 . 1 1 0 , p = 0 . 0 0 0 *

Post-Test χ 2 ( 5 ) = 9 2 . 8 1 8 , p = 0 . 0 0 0 * Z = - 7 . 2 8 3 , p = 0 . 0 0 0 *

activelypromoteeffectivecommunicationwhileworkingwithchildren
andtheirparents

Pre-Test χ 2 ( 5 ) = 8 3 . 7 4 7 , p = 0 . 0 0 0 * Z = - 1 1 . 5 4 3 , p = 0 . 0 0 0 *

Post-Test χ 2 ( 5 ) = 8 3 . 9 2 2 , p = 0 . 0 0 0 * Z = - 6 . 6 6 4 , p = 0 . 0 0 0 *

activelypromotethedevelopmentofchildrenandyoungpeopleinmy
(future)workcontext

Pre-Test χ 2 ( 5 ) = 5 8 . 5 3 8 , p = 0 . 0 0 0 * Z = - 1 1 . 6 5 0 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 5 5 . 9 4 4 , p = 0 . 0 0 0 * Z = - 9 . 2 3 5 , p = 0 . 0 0 0 *

effectivelyorganiseandplanenvironmentsforchildrenandtheir
familiesinmy(future)workcontext

Pre-Test χ 2 ( 5 ) = 5 8 . 2 2 1 , p = 0 . 0 0 0 * Z = - 1 2 . 3 0 2 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 6 2 . 6 2 1 , p = 0 . 0 0 0 * Z = - 9 . 0 6 3 , p = 0 . 0 0 0 *

constantlydevelopmypracticewithchildrenandtheirfamiliesthrough
reflectionandlearning

Pre-Test χ 2 ( 5 ) = 5 5 . 8 4 1 , p = 0 . 0 0 0 * Z = - 8 . 5 5 7 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 3 5 . 0 4 9 , p = 0 . 0 0 0 * Z = - 8 . 8 2 8 , p = 0 . 0 0 0 *

the key characteristics of a quality curriculum for young children

Pre-Test χ 2 ( 5 ) = 6 4 . 9 6 0 , p = 0 . 0 0 0 * Z = - 1 1 . 9 5 9 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 7 7 . 3 2 1 , p = 0 . 0 0 0 * Z = - 9 . 8 9 3 , p = 0 . 0 0 0 *

makepersonalisedprovisionforchildrentakingaccountoftheirage
andspecificneeds

Pre-Test χ 2 ( 5 ) = 6 4 . 5 5 2 , p = 0 . 0 0 0 * Z = - 1 1 . 9 0 5 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 3 5 . 1 9 0 , p = 0 . 0 0 0 * Z = - 8 . 6 0 4 , p = 0 . 0 0 0 *

apply child-centred, rights-basedapproaches toworkingwith children

Pre-Test χ 2 ( 5 ) = 6 6 . 6 3 5 , p = 0 . 0 0 0 * Z = - 1 0 . 1 8 2 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 5 4 . 9 6 3 , p = 0 . 0 0 0 * Z = - 9 . 2 4 3 , p = 0 . 0 0 0 *

Area Two: Application of practical and professional skills through 
reflective practice - I think I am able to Country Profession

questionandanalyseconceptsandunderstandingsofnational,regional,
localorEUpoliciesrelatingtochildrenandyoungpeople

Pre-Test χ 2 ( 5 ) = 3 0 . 7 0 1 , p = 0 . 0 0 0 * Z = - 8 . 8 7 7 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 1 9 . 1 2 7 , p = 0 . 0 0 0 * Z = - 5 . 7 6 3 , p = 0 . 0 0 0 *

Table 4 continued on next page

Development and evaluation of two 3D-simulated practice learning environments



International Journal of Virtual and Personal Learning Environments
Volume 12 • Issue 1

15

easy to use”)andfivearenegative(e.g.,“I found the simulated practice environment unnecessarily 
complex”),thequestionnairealternatesbetweenthetwotoavoidrandomanswers.Thescaleincludes
ascoringsystemrangingfrom0to100.Bangor,KortumandMiller(2008)alsoproposeaseven-point
adjectiveratingscaleforrepresentingthecomputedSUSscoresrangingfrom“Worst imaginable”
to“Best imaginable”shownbelow.

Area One: Knowledge and Understanding – I think I know how to Country Profession

evaluateandfurtherdevelopprogrammestomaximisetheopportunities
foreffectiveengagementbychildren

Pre-Test χ 2 ( 5 ) = 3 6 . 5 8 2 , p = 0 . 0 0 0 * Z = - 9 . 2 1 3 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 2 5 . 6 5 6 , p = 0 . 0 0 0 * Z = - 7 . 3 6 5 , p = 0 . 0 0 0 *

successfully connect my actions to day-to-day practice with children

Pre-Test χ 2 ( 5 ) = 7 9 . 0 2 4 , p = 0 . 0 0 0 * Z = - 9 . 4 4 2 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 4 7 . 3 5 5 , p = 0 . 0 0 0 * Z = - 8 . 5 1 0 , p = 0 . 0 0 0 *

constantlyreflectonandstayengagedinthesystematicobservationof
myownpracticewithchildren

Pre-Test χ 2 ( 5 ) = 7 1 . 1 4 0 , p = 0 . 0 0 0 * Z = - 7 . 4 7 0 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 2 2 . 9 5 5 , p = 0 . 0 0 0 * Z = - 6 . 2 0 1 , p = 0 . 0 0 0 *

Area Three: Transferable skills -  I think I am able to Country Profession

effectivelycommunicatemyideasincollaborationwithother“players”
inmylocalcontext

Pre-Test χ 2( 5 ) = 1 0 5 . 1 9 4 , p = 0 . 0 0 0 * Z = - 6 . 2 1 8 , p = 0 . 0 0 0 *

Post-Test χ 2( 5 ) = 1 4 7 . 2 3 9 , p = 0 . 0 0 0 * Z = - 6 . 1 5 6 , p = 0 . 0 0 0 *

demonstratemyideasinwriting

Pre-Test χ 2 ( 5 ) = 4 0 . 6 9 9 , p = 0 . 0 0 0 * Z = - 1 . 8 5 5 , p = 0 . 0 2 4 * *

Post-Test χ 2 ( 5 ) = 5 1 . 0 0 9 , p = 0 . 0 0 0 * Z = - 2 . 1 8 7 , p = 0 . 0 2 9 * *

objectivelyassessmyowneffectivenessinworkingwithchildrenand
theirfamilies

Pre-Test χ 2 ( 5 ) = 5 1 . 6 9 7 , p = 0 . 0 0 0 * Z = - 6 . 4 8 8 , p = 0 . 0 0 0 *

Post-Test χ 2 ( 5 ) = 3 7 . 0 5 1 , p = 0 . 0 0 0 * Z = - 0 . 1 3 6 , p = 0 . 0 2 1 * *

* Significant at the 99% level; ** Significant at the 95% level

Figure 4. Seven adjective ratings for a SUS score

Table 4 continued
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ThemeanSUSscoreacrossallparticipantsinthepiloting(n=360)is87.03withamedianof
90.00andastandarddeviationof11.74.Accordingtotheadjectiveratingscale,thiscorrespondsto
an“Excellent”score.ThedetailsforeachgroupofparticipantsareshowninTable5andcanbeseen
thatbothexperiencedand inexperiencedgameplayers found thesimulatedpracticeenvironment
highlyusable.Perhapsnotunexpectedly,thefrequentgameplayersfoundthegamemoreusablethan
thelessfrequentgameplayers.

Table6listsalltheSUSstatementsand,foreachone,thenumberofparticipantswhoelected
AgreeorStrongly agree, thenumberofparticipantswhoselectedDisagreeorStrongly disagree,
theequivalentpercentages,themeanratingofthestatementandstandarddeviation.Theresultsare
clearlyoverallpositivewiththevastmajority(97.2%)findingthesimulatedpracticeenvironment
easytouseand98.9%wantingtousetheenvironmentagain.Asmallnumber(2.8%)felttheyneeded
supporttousetheenvironment.

Table 5. SUS score based on number of hours participants played computer games

Group Mean Median SD Adjective rating

Don’tplaycomputergames(n=104) 82.45 85 12.20 Excellent

Occasionalplayer(lessthan1hourperweek)(n=137) 87.74 90 10.58 Excellent

Mediumplayer(1-7hoursperweek)(n=52) 85.63 88.75 13.06 Excellent

Frequentplayer(morethan7hoursperweek)(n=67) 93.77 95 8.58 BestImaginable

TOTAL 87.03 90.00 11.74 Excellent

Table 6. Participants’ answers to the SUS questions

Statement Participants 
agreeing

Participants 
disagreeing Mean SD

Positive statements

IthinkIwouldliketousethesimulatedpracticeenvironmentin
thefuture 348(96.7%) 8(2.2%) 1.32 0.61

Ithoughtthesimulatedpracticeenvironmentwaseasytouse 347(96.4%) 3(0.8%) 1.42 0.59

Ifoundthevariousscenariosandfeaturesofsimulatedpractice
environmentwellintegrated 346(91.1%) 1(0.3%) 1.64 0.57

Iwouldimaginemostlearnerswouldbeabletousethesimulated
practiceenvironmentveryquickly 341(94.7%) 3(0.8%) 1.65 0.65

Ifeltveryconfidentusingthesimulatedpracticeenvironment 349(96.9%) 3(0.8%) 1.54 0.59

Negative statements

Ifoundthesimulatedpracticeenvironmentunnecessarilycomplex 6(1.7%) 340(94.4%) 4.51 0.67

IthinkthatIwouldneedsupporttobeabletousethesimulated
practiceenvironment 15(4.2%) 334(92.8%) 4.42 0.76

Ithoughttherewastoomuchinconsistencyinthesimulated
practiceenvironment 5(1.4%) 339(94.2%) 4.58 0.66

Ifoundthesimulatedpracticeenvironmentverycumbersometo
use 8(2.2%) 340(94.4%) 4.56 0.67

IneedtolearnalotofthingsbeforeIcouldgetgoingwiththe
simulatedpracticeenvironment 12(3.3%) 336(93.3%) 4.32 0.70
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Someofthequalitativefeedbackobtainedwasasfollows:

• “Visuallyveryappealinggame.Dialogueintegratedreallywell.Feedbackusefultoknowwhat
yougotright/wrong.Reallygoodseriousgame”.

• “ThisisaverygoodseriousgameandacutabovethemajorityofseriousgamesIhaveplayed”.
• “Goodgame;verylife-like;easytouse;wouldbeusefulinschoolstogiveyoungpeoplean

ideaofwhatanurseryislike”.
• “Enjoyedthegameandthegraphics.Myonlycriticismisthatsomeadditionalcontentwould

havebeenusefulasthegamefeltslightlyshort”.
• “This isanice lookinggame,easy touse.Evenwithoutmuchknowledge, I learnedcertain

aspectsofworkingwithyoungchildren”.
• “Thisreallyfeltlikebeinginanurseryandtheenvironmentandchildrenwerefantastic.Gamewas

reallyeasytoplaybutperhapsmorecontentwouldhavebeenusefulasthegameseemedquiteshort”.
• “Havinga3Dseriousgameisabigchangefromtheusual2Dseriousgames,sothiswasabig

stepupandsetsthegameapartfrommanyotherseriousgames.Gameplaywasquitefun,and
graphicsweregreat.Morecontentwouldbeusefulandfindingabetterwaytoknitthescenarios
togetherwouldalsohavebeenuseful”.

• “Difficulttofault,gamelooksamazing,gamemechanicsaregood”.
• “Reallygoodseriousgame;oneofthebestI’veseen;greatgraphicsandveryrealisticsetting”.

Results for Play2Do Simulated Practice Environment
318participantscompletedthepre-testquestionnairewith191oftheparticipants(60.1%)female
and127participants(39.9%)male.TheparticipantswerefromtheUKandBulgaria:201(63.2%)
werefromtheUKand117(38.8)%wherefromBulgaria.Intermsofoccupation,208(65.4%)of
participantswereinarelevantprofessionalemployment,106(33.3%)werestudentsand4(1.3%)
hadadifferentemploymentstatus.Thestudentshadbeeninstudyforanaverageof2.13years(SD=
1.52)witharangeof0to6yearsandtheprofessionalstaffhadanaverageof10.48years’experience
(SD=6.5)witharangeof0to25years.Intermsofexperienceofcomputergames,119(37.4%)
participantsdidnotplaycomputergames,124(39%)occasionallyplay(lessthanonehourperweek),
60(18.9%)playbetweenoneandsevenhoursperweekand15(4.7%)werefrequentgameplayers
(morethansevenhoursperweek).

Three items measured for knowledge and understanding indicated a high level of internal
consistency(Cronbach’sα=0.948)andalsoforprofessionalandtransferableskills(Cronbach’sα=
0.813).Inaddition,theremovalofeachitemresultedinalowerCronbach’sαindicatingtheimportance
ofeachitem.Table1showsthemean,standarddeviationandrankingfortheparticipants’responses
toquestionsrelatingto(1)theirknowledgeandunderstanding;(2)theapplicationofpracticaland
professionalskillsontheirexperience;and(3)transferableskills.

301participantscompletedallthequestionsinthepost-testquestionnairewith189(62.8%)of
theparticipantsfemaleand112(37.2%)participantsweremale.TheparticipantswerefromtheUK
andBulgariawith192(63.8%)participantsfromtheUK,and109(36.2%)fromBulgaria.Intermsof
occupation,191(63.5%)ofparticipantswereinarelevantprofessionalemployment,106(35.2%)were
studentsand4(1.3%)hadadifferentemploymentstatus.Thestudentshadbeeninstudyforanaverage
of2.08years(SD=1.22)witharangeof0to6yearsandtheprofessionalstaffhadanaverageof10.07
years’experience(SD=6.42)witharangeof0to25years.Intermsofexperienceofcomputergames,
115(38.2%)participantsdidnotplaycomputergames,118(39.2%)occasionallyplay(lessthanone
hourperweek),54(17.9%)playbetweenoneandsevenhoursperweekand14(4.7%)werefrequent
gameplayers(morethansevenhoursperweek).Table2showsthemean,standarddeviationandranking
fortheparticipants’responsestoquestionsrelatingto(1)theirknowledgeandunderstanding;(2)the
applicationofpracticalandprofessionalskillsontheirexperience;and(3)transferableskills.
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Comparison of Pre-Test and Post-Test
301participantscompletedboththepre-testandthepost-testquestionnaires.Theknowledgeand
skillsquestionswereanalysedusingWilcoxonmatchedpairssignedranktestsasshowninTable7.
Ineachcase,theresultsaresignificantatthe0.01level.

Examining Differences Between Country and Profession
Toexaminewhethertherewereanydifferencesbetweenhowthequestionswereansweredbetween
countriesforPlay2Do,anddifferencesbetweenProfessionwasanalysedusingWilcoxonmatchedpairs
signedranktests.TheresultsareshowninTable8forboththepre-testandpost-testresponses.As
withtheTiny Oaksevaluation,mostquestionsshowsignificantdifferencesforcountryandprofession
atleastthe95%confidencelevel.Exceptionswere“actively promote health, safety and security at my 
(future) workplace while working with children”forprofession(post-testonly),“evaluate and further 
develop programmes to maximise the opportunities for effective engagement by children”forcountry
andprofession(pre-testsonly),“constantly reflect on and stay engaged in the systematic observation 

Table 7. Wilcoxon results from the piloting pre-test/post-test questions

Area One: Knowledge and Understanding – I think I know how to Wilcoxon results

activelypromotehealth,safetyandsecurityatmy(future)workplacewhileworkingwith
children Z=-4.698,,p<0.000

activelypromotechildren’swell-beingandresilienceinmy(future)workcontext Z=-6.593,p<0.000

activelypromoteeffectivecommunicationwhileworkingwithchildrenandtheirparents Z=-4.573,p<0.000

activelypromotethedevelopmentofchildrenandyoungpeopleinmy(future)workcontext Z=-6.971,p<0.000

effectivelyorganiseandplanenvironmentsforchildrenandtheirfamiliesinmy(future)
workcontext Z=-3.078,p<0.000

constantlydevelopmypracticewithchildrenandtheirfamiliesthroughreflectionand
learning Z=-6.738,p<0.000

thekeycharacteristicsofaqualitycurriculumforyoungchildren Z=-2.302,p<0.000

makepersonalisedprovisionforchildrentakingaccountoftheirageandspecificneeds Z=-7.492,p<0.000

applychild-centred,rights-basedapproachestoworkingwithchildren Z=-8.010,p<0.000

Area Two: Application of practical and professional skills through reflective practice - 
I think I am able to

questionandanalyseconceptsandunderstandingsofnational,regional,localorEUpolicies
relatingtochildrenandyoungpeople Z=-4.323,p<0.000

evaluateandfurtherdevelopprogrammestomaximisetheopportunitiesforeffective
engagementbychildren Z=-7.461,p<0.000

successfullyconnectmyactionstodaytodaypracticewithchildren Z=-6.822,p<0.000

constantlyreflectonandstayengagedinthesystematicobservationofmyownpractice
withchildren Z=-8.726,p<0.000

Area Three: Transferable skills - I think I am able to

effectivelycommunicatemyideasincollaborationwithother“players”inmylocalcontext Z=-5.658,p<0.000

demonstratemyideasinwriting Z=-11.844,p<0.000

objectivelyassessmyowneffectivenessinworkingwithchildrenandtheirfamilies Z=-10.388,p<0.000
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Table 8. Differences Between Country and Profession

Area One: Knowledge and Understanding – I think I know how to Country Profession

Kruskal Wallis results W i l c o x o n  r e s u l t s

activelypromotehealth,safetyandsecurityatmy(future)
workplacewhileworkingwithchildren

Pre-Test Z=-7 .318 ,p=0 .000* Z=-8.879,p=0.000*

Post-Test Z=-2 .694 ,p=0 .007* Z = - 0 . 2 9 2 , p = 0 . 7 7 0

activelypromotechildren’swell-beingandresilienceinmy
(future)workcontext

Pre-Test Z=-7.614,p= 0.000* Z=-8.609,p=0.000*

Post-Test Z=-3 .362 ,p=0 .001* Z=-5.050,p=0.000*

activelypromoteeffectivecommunicationwhileworkingwith
childrenandtheirparents

Pre-Test Z=-5 .768 ,p=0 .000* Z=-7.706,p=0.000*

Post-Test Z=-2 .589 ,p=0 .010* Z=-4.298,p=0.000*

activelypromotethedevelopmentofchildrenandyoungpeople
inmy(future)workcontext

Pre-Test Z=-7 .109 ,p=0 .000* Z=-8.795,p=0.000*

Post-Test Z=-3 .534 ,p=0 .000* Z=-5.902,p=0.000*

effectivelyorganiseandplanenvironmentsforchildrenandtheir
familiesinmy(future)workcontext

Pre-Test Z=-5 .184 ,p=0 .000* Z=-6.737,p=0.000*

Post-Test Z=-3 .572 ,p=0 .000* Z=-7.764,p=0.000*

constantlydevelopmypracticewithchildrenandtheirfamilies
throughreflectionandlearning

Pre-Test Z=-6 .671 ,p=0 .000* Z=-7.420,p=0.000*

Post-Test Z=-3 .025 ,p=0 .000* Z=-5.968,p=0.000*

thekeycharacteristicsofaqualitycurriculumforyoungchildren

Pre-Test Z=-4 .951 ,p=0 .000* Z=-4.426,p=0.000*

Post-Test Z=-2.351,p=0.019** Z=-8.806,p=0.000*

makepersonalisedprovisionforchildrentakingaccountoftheir
ageandspecificneeds

Pre-Test Z=-8 .095 ,p=0 .000* Z=-8.591,p=0.000*

Post-Test Z=-2.117,p=0.034** Z=-6.829,p=0.000*

applychild-centred,rights-basedapproachestoworkingwithchildren

Pre-Test Z=-7 .453 ,p=0 .000* Z=-8.499,p=0.000*

Post-Test Z=-2.341,p=0.017** Z=-7.875,p=0.000*

Area Two: Application of practical and professional 
skills through reflective practice - I think I am able to Country Profession

questionandanalyseconceptsandunderstandingsofnational,
regional,localorEUpoliciesrelatingtochildrenandyoungpeople

Pre-Test Z = - 1 . 5 5 1 , p = 0 . 1 2 1 Z=-2.399,p=0.016**

Post-Test Z=-2.072,p=0.038** Z=-7.803,p=0.000*

Table 8 continued on next page
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of my own practice with children”forcountry(post-testonly),and“demonstrate my ideas in writing”
forbothcountryandprofession(bothpre-testandpost-test).

Usability
TheSUSusabilityquestionnairewasalsousedforthePlay2Dosimulatedpracticeenvironment.In
thiscase,themeanSUSscoreacrossallparticipantsinthepiloting(n=301)was86.50withamedian
of87.50andastandarddeviationof7.53.Accordingtotheadjectiveratingscale,thiscorresponds
toan“Excellent”score.ThedetailsforeachgroupofparticipantsareshowninTable9anditcanbe
seenthatbothexperiencedandinexperiencedgameplayersfoundthesimulatedpracticeenvironment

Table 9. SUS score based on number of hours participants played computer games

Group Mean Median SD Adjective rating

Don’tplaycomputergames(n=104) 83.80 85.00 8.64 Excellent

Occasionalplayer(lessthan1hourperweek)(n=137) 87.90 87.50 5.63 Excellent

Mediumplayer(1-7hoursperweek)(n=52) 87.13 87.50 6.84 Excellent

Frequentplayer(morethan7hoursperweek)(n=67) 94.46 96.25 4.83 BestImaginable

TOTAL 86.50 87.50 7.53 Excellent

Area One: Knowledge and Understanding – I think I know how to Country Profession

evaluateandfurtherdevelopprogrammestomaximisethe
opportunitiesforeffectiveengagementbychildren

Pre-Test Z = - 1 . 7 5 2 , p = 0 . 0 8 0 Z = - 1 . 7 9 8 , p = 0 . 0 7 2

Post-Test Z=-2 .693 ,p=0 .007* Z=-6.777,p=0.000*

successfullyconnectmyactionstoday-to-daypracticewithchildren

Pre-Test Z=-6 .355 ,p=0 .000* Z=-6.985,p=0.000*

Post-Test Z=-2.273,p=0.023** Z=-5.096,p=0.000*

constantlyreflectonandstayengagedinthesystematic
observationofmyownpracticewithchildren

Pre-Test Z=-6 .392 ,p=0 .000* Z=-6.150,p=0.000*

Post-Test Z = 0 . 3 1 2 , p = 0 . 7 5 5 Z=-2.548,p=0.011**

Area Three: Transferable skills - I think I am able to Country Profession

effectivelycommunicatemyideasincollaborationwithother
“players“inmylocalcontext

Pre-Test Z=-6 .355 ,p=0 .000* Z=-2.673,p=0.008*

Post-Test Z=-2.165,p=0.030** Z=-5.786,p=0.000*

demonstratemyideasinwriting

Pre-Test Z = - 0 . 4 6 3 , p = 0 . 6 4 3 Z = - 0 . 4 6 7 , p = 0 . 6 4 0

Post-Test Z = - 1 . 4 4 7 , p = 0 . 1 4 8 Z = - 1 . 8 6 2 , p = 0 . 0 6 3

objectivelyassessmyowneffectivenessinworkingwithchildren
andtheirfamilies

Pre-Test Z=-4 .720 ,p=0 .000* Z=-3.529,p=0.000*

Post-Test Z=-2 .691 ,p=0 .006* Z=-2.932,p=0.003*

* Significant at the 99% level; ** Significant at the 95% level

Table 8 continued
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highlyusable.Perhapsnotunexpectedly,thefrequentgameplayersfoundthegamemoreusablethan
thelessfrequentgameplayers.

Someofthequalitativefeedbackobtainedwasasfollows:

• “Ireallyenjoyedusingthisenvironmentandithelpedmereflectonmycurrentpractices”.
• “ThisisoneofthebestseriousgamesIhavecomeacrossanditreallycoversaserioustopic”.
• “Excellenttreatmentofaveryserioustopic”.
• “These scenarios helped me gain a better appreciation of what it will be like to work with

vulnerablepeopleonceIgraduate”
• “Averyhighfidelitysimulation;bestIhaveseenforthissubjectarea”.
• “Thisisawellproducedgame.Myonlyminorcriticismisthatadditionalscenarioswouldhave

beenhelpful”.
• “It’snicetoseeaseriousgamethat’sinmynativelanguage(Bulgarian).Mostgamesassume

everyonespeaksEnglishfluently”.

CoNCLUSIoN

Thispaperhasdiscussed thebackground to thedevelopmentof theTiny OaksandPlay2Do3D
simulatedpracticeenvironmentsforsupportingpeoplewhoworkwithvulnerablepeople.Theliterature
showsthatpracticelearningisafundamentalpartofsocialwork,socialcareandeducation,although
therearerecognisedproblemswithavailabilityandrunningofpracticelearningopportunities.Indeed,
socialworkprogrammeshavetriedotherapproachestopreparingstudentsforpracticelearningsuch
asroleplayanduseoftrainedactors.Theapproachproposedhereistouseadynamic3Dsimulated
practiceenvironmenttoallowstudentstoexperienceworkingwithvulnerablepeoplebutwithout
thedifficultiesassociatedwithworkinginarealenvironment.Itshouldbenotedthatwearenot
proposingthisasareplacementforreal-worldpracticelearningbutasamechanismtoaugmentit.

Thistypeofprofessionallearningprovidesrichopportunitiesforprofessionalsandpractitioners
todevelopandenhancetheirprofessionalandpropositionalknowledgeandpractice.This,inturn,
leadstocontinuousimprovementinbothprofessionalpracticeandpracticeenvironments,aswellas
providingavehicleforcriticalself-evaluationandassessment,beinganimportantkeycomponentof
professionallearningandprofessionalreview,fundamentaltotheneedforcontinuousprofessional
development. This allows professional learners to best consider how they might develop their
professionalvalues, theirprofessional/propositionalknowledge,skillsandunderstanding through
ongoingcriticalself-evaluationandprofessionallearningwhilstexpressingtheirlearningwhileusing
thesedynamic3Dsimulatedpracticeenvironments.

Thepaperhaspresentedtheresultsfrompilotingthetwosimulatedpracticeenvironmentsacross
Europe.Apre-test/post-testmethodologywasemployedtoevaluatethetwoenvironmentsconsistingof
afixedquestionnairethatwasgiventoparticipantsbeforetheyusedtheenvironmentandthenafterthey
hadusedtheenvironment.Thequestionnaireconsistedof16questionscoveringthreeareas:Knowledge
andUnderstanding,Applicationofpracticalandprofessionalskills throughreflectivepractice,and
Transferableskills.Thefirstenvironment,Tiny Oaks,had530participantsinthepre-testand423inthe
post-testfromsixEuropeancountries(UK,Bulgaria,Italy,Finland,LithuaniaandGermany)andthe
resultsshowasignificantincreaseinlearningacrossall16questions.Thesecondenvironment,Play2Do,
had318participantsinthepre-testand301participantsinthepost-testfromtheUKandBulgariaand,
again,theresultsshowasignificantincreaseinlearningacrossall16questions.

Datawasalsocollectedonthecountrytheparticipantcamefromandtheparticipant’sprofession
(studentorprofessionalstaff).ForTiny Oaks,allquestionsshowedsignificantdifferencesforcountry,
andprofession at least at the95%confidence level.ForPlay2Do, againmostquestions showed
significantdifferencesforcountryandprofessionatleastthe95%confidencelevel.Exceptionswere
“actively promote health, safety and security at my (future) workplace while working with children”
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forprofession(post-testonly),“evaluate and further develop programmes to maximise the opportunities 
for effective engagement by children”forcountryandprofession(pre-testsonly),“constantly reflect on 
and stay engaged in the systematic observation of my own practice with children”forcountry(post-test
only),and“demonstrate my ideas in writing”forbothcountryandprofession(bothpre-testandpost-test).

TheSystemUsabilityScale(SUS)questionnairewasalsousedinthepost-testtomeasurethe
usabilityoftheenvironmentsand,forbothTiny OaksandPlay2Do,usabilitywasfoundtobeExcellent.
These findingssuggest that3Dsimulatedpracticeenvironmentscanprovideavaluable learning
experienceandcanprovidepracticelearningscenariosthatmaybedifficulttoencounterinreal-life.

Themainlimitationofthisstudyisthatparticipantswereselectedbyprojectpartners,including
professionalhealthandsocialcareorganisations,however,nocontrolorexperimentalgroupwasused.
Inthenextstudy,wewouldaimtoperformanexperimentwithparticipantsrandomlyassignedto
controlandexperimentalgroups,withthecontrolgroupobtainingreal-worldpracticelearningand
theexperimentalgroupjustusingthesimulatedpracticeenvironments.
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