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ABSTRACT

Science,technology,engineering,andmathematics(STEM)instructionhasbecomeapriorityacross
theglobeinrecentyears.ElementaryeducatorsareseekingwaystointegrateSTEMinallareasof
learning.However,researchindicatesthatmostelementaryteachersgrapplewithidentifyingand
usingappropriateSTEMtoolsandinstructionalstrategiesthatteachSTEMasanintegratedsubject.
ThispaperreportsonanexploratorystudyexaminingtheexperiencesofK-3teachers(n=26)who
contributedtothedevelopmentofasummerSTEMinstitute.Italsoexaminesingreaterdetailthe
perceptionsoftwelveofthoseparticipantswhoparticipatedintheprofessionaldevelopmentinstitute.
Thestudyusedquantitativeandqualitativeapproachestocollectandanalyzedata.Findingsindicate
thatteachersappreciatetheuseofinexpensiveSTEMtoolsandthattheyrecognizethepotentialthat
anintegratedSTEMproject-basedlearningapproachhasforyoungstudents.Implicationsforteacher
educationandprofessionaldevelopmentareofferedalongwithrecommendationsforfutureresearch.
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INTRoDUCTIoN

Discussionsonhowteachersshouldintegratescience,technology,engineeringandmathematics
(STEM)inearlylearningkindergartenthroughthirdgrade(K-3)havebeenattheforefrontin
theU.S.educationsystemforsometime.Thisisduetothe“growingconcernsthatAmerican
students are unprepared for the 21st century workforce and global economy compared to
Asianstudentswhoseperformanceinsciencesubjectsisrelativelyhigher”(LaForce,Noble&
Blackwell,2017,p.1).ThisissuehadbeendocumentedearlierbyTheNationalScienceBoard
which noted that low numbers of students in the U.S. pursue STEM disciplines and degree
programs(NationalScienceFoundation,2010).Existingliteraturealsopointstohowmostyoung
childrenlackearlySTEMskillsdueto lackofearlyexposure toSTEMlearningAsaresult,
thereisgrowinginterestacrosssocietytofindreasonsforthelownumbersofstudentspursuing
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STEMdisciplinesanddegreeprograms.Thesameresearchsuggeststhatearlyexposuretoand
experienceswithSTEMlearning initiativesandactivitiespositively impactearlyelementary
students’perceptionsanddispositions(Bagiati,Yoon,Evangelou,&Ngambeki,2010;Bybee,
& Fuchs, 2006; DeJarnette, 2012). Likewise, current early learning research supports these
findingsconfirmingthatearlyexposuretoSTEMlearningresultsinpositiveimpactsacrossthe
entirespectrumoflearning(McClure,Guernsey,Clements,Bales,Nichols,Kendall-Taylor&
Levine,2017;NationalResearchCouncil,2012)evenasitincreasesyoungchildren’sinterest
infutureSTEMcareers.Eventhougharmedwithknowledgeofthebenefitsandpotentialthat
earlySTEMlearningbringstoyoungchildren’scognitivedevelopment,manyteachersstilldonot
integrateearlySTEMlearningintothecurriculum.Itisstillnotclearwhetherlackofexposure
ofyoungchildrentoearlySTEMiscausedbylackofknowledgeofearlySTEMtoolsandSTEM
pedagogicalknowledgeamong teachersorother reasons. Inorder to respond toearlySTEM
needsandextendearlySTEMliterature,thisstudysoughttoaccomplishthreeobjectives.First,
toexamineK-3rdgradeteachers’currentSTEMintegrationstrategiesandbarrierstoeffective
integrationofSTEM,second,provideprofessionaldevelopmentbasedontheinitialfindingsof
thestudy,third,tosharetheexperiencesandrecommendationsofteachersafterattendingthe
STEMprofessionaldevelopment(PD)training,andguidefuturedirectionsforSTEMPDbased
onthestudy’sfindings.

LITERATURE REVIEw

Developing STEM Skills in Early Elementary
ManyteachersandadultstrivializeearlySTEMlearningduetothemisconceptionthatyoung
children(0-8years)cannotgraspSTEMconcepts(Hadani&Rood,2018).Researchindicates
thatyoungchildrenarecapableofengaginginSTEMactivitiesatdevelopmentallyappropriate
levels,thosescientificpracticesthathighschoolstudentscarryout(McClureet.al,2017).Studies
acrossthepast30yearsdemonstratethatstartingfrominfancy,childrendevelopandtestintuitive
theoriesabouttheworldaroundtheminthesamewaysasscientists(Gopnik&Wellman,2012;
Hadani&Rood,2018).Asyounglearnerstestcauseandeffect,theycanbecomemoreflexible
intheirthinkingsometimesoutperformingadultsandolderstudentswhentryingtoinfercause
andeffectfromapatternofevidenceorlifeexperiences(Gopniket.al.,2017).Thissuggeststhat
youngchildrenaremoreflexiblecognitivelythanpreviouslythoughtandthattheyshouldnot
bedeniedinterestingandchallengingSTEMopportunities.Whilemosteducatorsagreeonthe
valueofearlySTEMlearning,theyreportbarrierssuchaspedagogicalchallenges,curriculum
challenges,structuralchallenges,studentandassessmentconcerns,andlackofteachersupport
(Margot&Kettler,2019).

Researchsuggests that teachersandotheradultswhoteachyoungchildrenfocusoncontent
knowledgebecausetheyarenotfullyawareoftheSTEMpractices.Specifically,studiesindicate
thatmostearlyelementaryteachersarenotawareofSTEMpracticesincludingkey“cross-cutting
conceptsandpractices”(Bardige&Russell,2014;McClure,2017;NationalResearchCouncil,2015).
ProfessionaldevelopmentsupportinearlySTEMpedagogyremainsnecessaryandshouldensurethat
teachersunderstandtheimportanceofintroducingandusingSTEMpracticesandcommonlanguage
withyoungchildren,teachingthemtospeakthelanguageofSTEMastheyworkwithdevelopmentally
appropriateSTEMmaterials(Ntuli&Ray,2020).Examplesofvocabulary,earlySTEMpractices,
and“crosscuttingconcepts”includebutarenotlimitedtotermsandpracticessuchasobserve,ask,
imagine,plan,designandtest,causeandeffect,create,collaborate,connect,improve,investigate,
model,problem-solve,organize,visualize,andhypothesize.STEMvocabularyandpracticesshould
beintegratedbyeveryteacherindailyclassroomroutinesandactivitiessinceSTEMisascritical
todayasearlyliteracyexposure(McClure,2017).
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