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ABSTRACT

Thissystematicreviewdefinesaframeworkforeducationalroboticsinkindergarten.Theauthors
performedtheirsearchinonlinedatabasesviakeywordsearchandsnowballsampling.Attheendof
theprocess,theyanalyzed46papers.In-depthanalysisofthemhasledtotheidentificationofafour
dimensionsframework:(1)designandexecutionofroboticscurricula:mostofthemusprogrammable
floorrobots,likeBee-Bot,butalsomoresophisticatedtools,likeKIBO,andtendtobecreatedfrom
scratch,oftendesignedandcarriedoutbyresearchersdirectly;(2)designandimplementationof
the research studies: abalance amongadopted researchmethodologies (qualitative, quantitative,
andmixed),non-experimental,collectedbyobservations,tests,andinterviews;(3)outcomesonthe
participants’skills:otherthantechnicalskills,alsoinvestigatingtheimpactonsoftandcognitiveskills,
learningengagement,andemotions;(4)thegenderdimension:aroundoneinfivepapersinvestigatedit.

KEywoRDS
21st-century Abilities, Coding, Computational Thinking, Early Years Education, Floor Robots, Gender and 
Robotics, Robotic Kits, Soft Skills, Software Programming and Kids, STEM in Kindergarten

1. INTRoDUCTIoN

The aim of this systematic review is to identify the dimensions of a framework for educational
roboticsinkindergarten.

Thefirsteducationalrobotsweresmallturtle-shapeddevicesandtheyappearedinthelate1940s
(Walter,1951).TurtlerobotsarealsoassociatedwiththeworkofSeymourPapertaboutLogo(Papert,
1980),aprogramminglanguagethataimedtoimprovethewaychildrenthinkandsolveproblems.
Nowadays,educationalrobotics(ER)isawaytoenhancelearningthroughthedesign,creation,and
assemblyofrobots(DiLietoetal.,2017)and,contemporary,itisawaytoimpartknowledgeregarding
softwareprogrammingandcomputational thinking (Bers,González-González,&Armas–Torres,
2019).ERsaw,intheseconddecadeofthepresentcentury,abigdiffusion(Benitti,2012).
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Forallthesefactors,therehavealsobeenERinitiativesflourishinginkindergartenandpreschools.
Indeed, inmoderntimeschildrenarecompletelyimmersedintechnologyandtheywouldfindit
strangetoattendprimaryschoolcompletelyimmunefromthetechnologicalenvironmentoftheir
dailyexperience.

Inthispaper,wewillusethewordkindergartentoindicatetheschoolgradeforchildrenstarting
fromthreeanduptosixyears.Inmanycountriesoftheworld(e.g.France,German,Italy,Spain,
Russia,China,Japan,Brazil),thisisindeedtheagerangerelatedtokindergartenwhereasinother
countries(e.g.USA,Canada,Poland)thethreetosixyearsrangeincludespre-kindergartenaswell,
whichisalsocalledpreschool(USA)orinfantschool(UK).

In2015,theItalianCabinet’sEqualOpportunityDepartmentpublishedacallforprojectstitled
STEMs are learned in summer.Theinitiativeprovidedfundingforprojectsaimingatthedevelopment
ofin-depthstudiesinscientificsubjects(mathematics,scientificandtechnologicalculture,information
technologyandcoding)tobecarriedoutduringthesummer,targetingmainlyfemaleelementary
andmiddleschoolstudents.Mich&Ghislandi(2019)describedaninitiativefoundedbytheabove-
mentionedcall,thatstemmedfromtheneedtoovercomethestereotypesandprejudicesthatfeed
theknowledgegapbetweenfemaleandmalestudentswithregardtoSTEMsubjects,aspartoftheir
studies, aswell asprofessional orientations and choices.Wedecided toperform this systematic
literaturereviewandanalysisbecauseourresearchgroupmeanttoactivatenewprojectsandinitiatives
concerningeducationalroboticsingeneral,specificallyforpre-schoolersandkindergartenchildren,
withamoresolidtheoreticalbackgroundandmoreresourcestothisresearchfield.

Theoriginalityofourworkisthat,toourknowledge,ourresearchreviewisthefirstreportingonly
studiesonERactivitiesinkindergarteneducation.Indeed,manyliteraturestudiesreviewedinitiatives
performedfromprimarytohighereducation(e.g.Xia&Zhong,2018;orBenitti,2012),andsome
studiesthatdidconsiderthekindergartenlevel(e.g.Jung&Won,2018)didnotdosoexclusively.

Ourstudynotonlyliststheresearchesregardingthetopicofinterest,butthepapersdeemed
relevantarealsotheoreticallyandcriticallyanalyzedfollowingpreciseresearchquestionsforadding
significancetothestate-of-the-artknowledge.Inthiscontext,wedecidedonthefollowingpreliminary
researchquestiontoguideourfirstphaseofresearch:What are the studies done in the last 10 years 
about robotics, for kindergarten education?

Inthenextsection,webrieflyanalyseeightreviewsrelatedtoeducationalrobotics.Then,we
presenttheprotocolusedforoursystematicliteraturereview,andtheresearchquestionsweformulated.
Finally,wereporttheresultsandthediscussionofouranalysisperformedfollowingtheresearch
questions,summarizingtheminafourdimensionsframeworkforeducationalroboticsinkindergarten.

2. LITERATURE REVIEw

Thisliteraturereviews’maingoalistofindliteratureregardingthetopicofeducationalrobotics,as
toidentifyourresearchkeywordsandbetterdefineourresearchquestions.Usingasnowballprocess,
wefoundeightreviewsremarkableforourgoal.Inthefollowingparagraphs,wewillanalyzethem.

Benitti (2012) explored a synthesis of the available empirical studies on the educational
effectivenessofroboticsandstatedthat“educationalroboticsusuallyactsasanelementthatenhances
learning,however,thisisnotalwaysthecase,astherearestudiesthathavereportedsituationsin
whichtherewasnoimprovementinlearning”(Benitti,2012,p.978).

Eguchi(2012)affirmedthat“educationalroboticsisauniquelearningtoolthatcreatesalearning
environmentthatattractsandkeepsstudentsinterestedandmotivatedwithfun,hands-on,learning
experiences’’(Eguchi,2012,p.1).ThescopeofEguchi’sworkwastopresentpedagogicaltheories
related toeducational robotics,and tips forhowtodo it right, learningexperiencesprovidedby
educationalroboticswerealsodescribed.

García-Peñalvo and colleagues (2016) described the results of the project TACCLE 3, an
Erasmus+ project that aimed to produce educational materials for teachers who want to teach
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