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ABSTRACT

Constructionprojectisamajorlearningofthecivilengineeringeducationalprogram.However,the
relatedknowledgeisdifficulttoapprehendandassimilateduringlecturessinceitistheoreticaland
practicalworkortutorialsonthesubjectarescarce.Toaddressthisissue,theauthorsdeveloped
DOMEGO,agameforteachingconstructionprojectstocivilengineeringstudents.Thisboardgame
aimstoprovidestudentswithactiveandexperientiallearningofthekeyissuesofaconstruction
project.Inthegame,eachplayerembodiesastakeholderofaconstructionprojectandmustcarry
outtheprojectwhilemeetingher/hisobjectives.DOMEGOhasbeensuccessfullyintegratedintoan
instructionalsettingofundergraduatestudentsinCivilEngineeringattheUniversityofBordeaux
andPolytech,NiceEngineeringSchool.Studentfeedbackcollectedinthepost-gamesurveywasvery
positive.However,amorethoroughanalysiswitharealevaluationprotocolwouldbenecessaryto
validatethegameinteresttoteachconstructionproject.
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INTRODUCTION

Highereducationisconfrontedwithanewgenerationofstudentshavingadifferentrelationshipto
technologyandeducationthanthepreviousones.GenerationZ(bornafter2000(Ozkan&Solmaz,
2015), likegenerationY (bornbetween1980and1999 (Lissitsa&Kol,2016),haveknown the
Internetandsmartphonessincetheiryoungage,inducingbothpositive(suchascollaborationand
communication)andnegative(forexamplelessconcentrationanddifficultytolearnbyheart)effects
(Issa&Isaias,2016).Bothstudentsgenerationsdemonstratealowinterestinclassicallectures(Baker,
Matulich,&Papp,2011).

Learningisanactiveprocessinwhichthelearnersthemselvesshouldconstructtherequired
knowledgeandunderstanding(Gagne,1965).Tothisend,motivation(Holzinger,Pichler,Almer,&
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Maurer,2001)andjoy(Shneiderman,1998)areimportantfactorstoenhancethelearningprocess.
Oneoftheanswerstothelearningproblemfacedbynewstudentsgenerationsisgamification,which
consistsinusinggamemechanismsaspartofanactivity(hereteaching)tomakeitmoreattractive
(J.Hamari,J.Koivisto,&H.Sarsa,2014a).Thegamificationprocessisbasedondifferenttools,
includingseriousgames.

Aseriousgameisagameusedwithapurposeotherthanentertainment:learningandtraining
(R.Michael&L.Chen,2006).Seriousgameshavemanybenefitscomparedtoatraditionallecture
teaching regarding problem-solving skills, knowledge acquisition, higher cognitive gains and
improvedattitudestowardslearning(J.Hamari,J.Koivisto,&H.Sarsa,2014b)(Vogeletal.,2006).
Furthermore,motivation,engagement,representationandunderstandingofknowledgeisenhanced
(Crocco,Offenholley,&Hernandez,2016)(Sauvé,Renaud,&Gauvin,2007).

Thediversityoffieldsinwhichseriousgameshavebeenusedispointedoutintheliterature
reviewofP.Backlund&M.Hendrix(2013)ontheeffectivenessofseriousgames.Seriousgames
havealreadybeensuccessfullyusedtoteachnaturalriskmanagement(Taillandier&Adam,2018a),
InformationTechnology (CarlosOliveira,MarcosCintra,&FranciscoMendesNeto,2013), fire
safety(Rüppel&Schatz,2011)forexample.However,thereareveryfewapplicationstothefieldof
CivilEngineering,andnoneofthemtacklesthelearningofconstructionprojects.

Tofillthisgap,theauthorsdesignedDomego(“Building”inEsperanto),aseriousgamethat
intendstoprovidestudentswithactiveandexperientiallearningofthekeyissuesofaconstruction
project.Inthispaper,thefollowingspecificobjectivesareaddressed:(a)identifythespecificplay
mechanismsnecessaryforoptimallearninginthecivilengineeringfield,(b)provideaninnovative
game-basedapproachtoteachconstructionproject,(c)investigatetowhatextentthedevelopedserious-
gamecontributetostudentlearningand(d)determinethebarrierstotheadoptionofsuchtechnique.

Followingaliteraturereviewontheexistingseriousgamesforteachingincivilengineering,
theneedsforgame-basedlearningareidentifiedandthelearningobjectivesoftheseriousgameare
set.Then,theprinciplesandthekeyplaymechanismsoftheseriousgameDomegoarepresented.
ConclusionsonitsusefulnessandapplicabilityaredrawnfromtheexperimentationofDomegoduring
apedagogicalsequence.

GAME NEEDS AND GOALS

Serious Games Dedicated to Civil Engineering
Thepresentsectionintendstocollectpapersdealingwithseriousgamesdedicatedtocivilengineering.
Notimerestrictionhasbeenapplied.Theexhaustivesearchhasbeenperformedwiththeinternational
bibliographic database Scopus, ISI Web Science, Science Direct and Google Scholar, with a
combinationofkeywordsrelatingto“civilengineering”and“seriousgame(s)”.Sevenarticleswere
found.Oneofthemisastateoftheartregardingbuildingservicesengineeringeducation(Alanne,
2016).Thearticlesextractedfrom(Alanne,2016)and(Deshpande&Huang,2011)relatedtocivil
engineeringhavebeenintegratedintotheanalysis.Table1comparesthedifferentseriousgames
dedicatedtocivilengineeringfoundintheliterature.

Theseriousgamesthathavebeendevelopedinthecivilengineeringfielddealwithawide
varietyofsubjects.Threegamesdealwithbuildingdesign.(DibHazar&Adamo-VillaniNicoletta,
2014)proposedagamecalledSustainablychallenge,dedicatedtoteachingsustainablebuilding
design principles and practices to undergraduate students enrolled in Civil Engineering and
Architecture.Din&Gibson(2019)exploretheinterestofseriouscomputergamesforlearningrisk
preventionthroughbuildingdesignandexposeagamecalledSafeDesign.Finally,(Merschbrocket
al.,2016)developedagamebasedonBIM(BuildingInformationModel)tosupportprofessionals
intheirlearningofthespatiallayoutofnewbuildings.AgamecalledIFM(Ebner&Holzinger,
2007)isdedicatedtothetheoryofstructure,guidingthestudentsinthelearningofdimensioning
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