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ABSTRACT

Science,technology,engineering,andmathematics(STEM)developdeepmathematicalandscientific
underpinningsstudentsneed in the21st-centuryworkforce.Thefutureofmanycountries lies in
lifetimeengagementwithSTEMeducation.STEMisanexpressivecurriculumpertinenttolearners
anddevelopsreasoning,investigative,andcreativeskills.Modernlivesthataffecttheeconomyare
transformedthroughinnovations.Economicambitionscanbedriventhroughsupportingtechnological
creativity solutions foreconomiccompetitiveness.ChildrenseeSTEMasa tool thathelps them
understandtheirworldandcriticallythinkaboutintentionallyincorporatingdifferentsubjectsacross
existingcurriculum.Thispaperlooksatthepossibilityofnurturingcuriosityinphysicaleducation
throughSTEMinZimbabwe.Thepaperuseslibrarymethodologyapproach.Thearticleproposes
appropriate instruction for underprepared workforce through workshops and staff development.
Proficiencythinking,problem-solving,andengineeringskillsexposurearealsoadvocatedfor.
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INTRodUCTIoN

Children are born with an incredible capacity to learn and should be exposed to activities that
develop critical andproblem-solving skills. Development of science and related skills begins in
theearlyearsandtheprowessamongchildrencouldbenurturedthroughinquiry-basedlearning
(Brandwein,1995).Science,Technology,EngineeringandMathematics(STEM)hasbeenat the
heartofatechnologicalrevolutionthatisaimedattransformingtheeducationsysteminZimbabwe
andelsewhere(InternationalTechnologyandEngineeringEducationAssociation,2011;Kelly,2012;
Miaoulis,2011;White,2014).STEMisviewedasafundamentalpartofearlychildhoodeducation
thatnurturesanddevelopsskillsandactivitiesatanearlystageensuringthatlearnersmaximizetheir
capacity (Brown,Brown,ReardonandMerrill,2011; InternationalTechnologyandEngineering
EducationAssociation,2011).Thispaperfocusesonpossibilitiesofnurturingcuriosity learning
throughSTEMinPhysicalEducationinZimbabwe.

Background
Steminteresthassignificantlyincreasedinrecentyears(Campbell,Speldewinde,Howitt&McDonald,
2018)andfutureprosperityisdependentonlife-timeengagementwithSTEMeducationandfuture
occupationswillrequireSTEMrelatedskillsandexperiences(Chubb,2013).InZimbabwe,STEM
is rapidly becoming an educational initiative from Early Childhood Education to tertiary level
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becauseofitsintegrativeapproach.Zimbabwe’scontributioninanewglobaleconomyisbasedon
anEducationsystemwithSTEMbiasthataimstoeffectivelyempowercitizensforthe21stcentury.
Researchhasdemonstratedthatfrominfancy,childrendeveloptheoriesabouttheworldaroundthem
justlikescientistsdo(Gopnik,2012;Gopnik&Wellman,2012).Educatinginlearninginstitutionsisa
responsibilityoftheEducationsystemandthisisdonethroughengaginglearnerswithrenewedfocus
onSTEMsothattheycanthriveinaknowledge-basedeconomyandsociety(MinistryofPrimaryand
SecondaryEducationCurriculumReviewProcessNarrativeReport,2014-2015).Aresearchcarried
outbyWagner(2012)disclosesthatSTEMeducationempowerslearnerswiththemostsignificant
essentialskillsasawayofcomingupwithproductivecitizensuchskillsincludecriticalthinkingand
problem-solving,collaborationandleadingwithinfluence,agilityandadaptability,takinginitiative
andbeingenterprising,effectivewrittenandcommunicationskillsaswellascapabilitytoaccessand
analyseinformation(Miaoulis,2011).Thus,thiseducationalinitiativebasicallyprovidesalllearners
withskillsthatwouldultimatelymakethemmoremarketableinthefieldofwork.AqualitySTEM
programfocusesonhelpinglearnersgaintheskillsrequiredtosucceedintoday’schallengingworld
(Whitehouse.gov,2011;Sanders,2009).Thegeneralunderstandingisthatlearnerswhoparticipate
inSTEMEducationfromprimaryschoollevelwouldbeatanadvantageespeciallyiftheyfailto
pursuepost-secondaryeducationorwouldhaveanevengreateradvantageiftheyhappentoattend
college,particularlyinaSTEMfield.

Atjuniorschoollevel,emphasisisonthedevelopmentofSTEMdisciplineswhichdealwith
enquiry based, project-based, hands-on learning of vital elements of learning experiences, from
differentsubjects(innaturalengagingways)(CurriculumFrameworkforPrimaryandSecondary
Education inZimbabwe2015–2022).Practical learningareas, suchasDesignand technology,
InformationandCommunicationTechnology(ICT),ArtandTheatreArtsareincludedandtheyfurther
broadentheZimbabweanEducationalbaseatalllevels(MinistryofPrimaryandSecondaryEducation
CurriculumReviewProcessNarrativeReport,2014-2015).ThroughSTEMlearnersinvestigateand
attempttoansweranarrayofquestionsleadingtoowncuriositydevelopingtowardsSTEMenquiry.

ItisimportantthatseedsofSTEMmustbeplantedearlythroughexposureofmanipulativesand
understandingofspatialabilitiesanduseoftechnology.Thus,thereisneedtoclarifythemeaningof
STEMeducationandhowitcanbetransferredintocurriculumacrossallstagesofeducationmaking
itusefultomeaningfullyembedSTEMrelatedcontentintoteachingandlearning(Hobbs,Cripps
Clark&Plant,2017;Marginson,Tytler,Freeman&Roberts,2013).However,STEMmaynotbe
viewedasaseparatesubjectforitistheapplicationoftheprocessandskillslearnedinthesesubjects.

Earlyyearsistheperfecttimetoengageinstem(Bagiati&Evangelou2011).It iseasierto
understandSTEMconceptsintheyoungeryears(Becker&Park,2011).Thisisbecauselearners
makeconnectionstorealworldcontextsandraisedinterestsguideinvestigationsandlearningin
stemactivities(Estapa&Tank,2017;Hathcocketal.,2015).Earlyexposurehelpsyounglearners
tooutperformadults(Gopniketal.,2017).STEMinearlychildhoodeducationissaidtobeabout
richmaterialenvironments thatchildrencanfreelyexplorewithingivenguidelines(vanKeulen,
2018).Importantly,STEMisessentiallyaboutquestionsthatcanbeexploredscientificallyorabout
technologicalproblemsthatcanbesolvedthroughengineeringanddesign(vanKeulen,2018).

STEM disciplines
Baybee(2010)definesSTEMasanintentionalintegrationofSTEMandtheirassociatedpracticesto
createastudent-centredlearningenvironmentinwhichstudentsinvestigateandengineersolutionsto
problems.InterrelateddisciplinesofSTEMarereliantoneachotherandnotlookedatinisolationand
learningthemwillhelplearnersgaintheirdeeperunderstandingaswellashelplearnerstousethem
morenaturally(Martin-Paezetal.,2019;Honey,2014;Baybee,2010).STEMeducationdoesnot
alwaysinvolveallfourdisciplinesandthisknowledgecanshapeintegrationthatmayvaryaccording
to learner interest (Vasquez,2014).Engage inactivemeaningful learningchallenges(Siekmann,
2016;Sanders,2012).Integratedapproachmeanslinkingtwoormoredisciplines(Sanders,2008).
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