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ABSTRACT

Inrecentyears,theauthorshavewitnessedtherebirthofboardgames.Thiscontributionaimsto
investigatetheeducationalpotentialofnon-randomboardgamesintwoways:thecomparisonof
performancesof“expertadultplayers”and“adultnon-players”throughacorrelationstudy(n=45)and
thecomparisonbetweentheresultsachievedbyagroupofchildrenafter26hoursofgametraining
(n=10)andthoseofacontrolgroupthatcarriedouttraditionaleducationalactivities(n=10)byusing
anonrandomizedcontrolgrouppretest-posttest.Specifically,thefindingsrelatingtofluidintelligence,
analyticalandconvergingcognitiveprocessesandcreativitywerecompared.Theresultssuggestthat
non-randomboardgamescanbeanimportantstimulusforthecognitivefunctions,withaparticular
focusonthecreativeside,andthereforehaveanimportanteducationalfunction.
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INTRoDUCTIoN

In “Theplayof animals”Gross (1898)described some interesting animalbehaviours.Thewild
peacocks,foreveryday.Inturn,twoofthematatimeenterthecircleandarealbattlebegins.Ifone
ofthemleavesthecircle,thefightstops.Thisbizarrebehaviour,justlikesomanyothersdescribedby
Gross,canbetracedbacktojustonething:thegame.Liketheanimals,wealsoplay,andinfactwe
are“Homo-Ludens”(Huizinga,1967).ThepoetFriedrichSchillersaidthatmanisentirelymanonly
whenheplays.Lorenz“believed”that“bothartandtheyearningofmanforknowledgearenothing
morethanoutwardsignsofthegreatgameinwhichnothingispredefined,exceptfortherulesofthe
gameitself.”(Lorenz,1983,p.64).Gameisinnateinournature,curiosityisgame,knowledgeand
artaregame.Inthiscontributiongameisframedasatoolthroughwhichdifferentsituationscanbe
“simulated”or“experienced,”sothatlearningcanbestructuredandleadtotheeducationalsuccess.

why is Studying Games Necessary, Nowadays?
DavidSudnow,apianist,realisedin1983thathewasaddictedtooneoftheveryfirstdomesticgames:
Breakout.Henarrateshisstoryinabookanddescribesthegameas“Thirtysecondsofplay,forthree
bricks,andI’monawholenewplaneofbeing,allsynapseswailing”(Sudnow,1983,p.41).Sudnow
feltcompletelyfocused,tothelimitsofhiscapabilities,andheexperiencedtheFlow,“thesatisfying
andexcitingfeelingofcreativeaccomplishmentandincreasedfunctioning.(Csikszentmihàlyi,1975,p.
XIII).TheexperienceofFlowwasfirsttheorizedbyCsìkszentmihàlyiin1975;hestatedthat“games
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areanobvioussourceofflow,playingistheexperienceofflowpar excellence”(Csikszentmihàlyi,
1975,p.37).Playersexperiencemorethananyoneelsethisstateofmindthatmotivatesthemand
makesthemFieri (Proud)oftheirwork.

FieroisalsotheItalianwordadoptedbygamedesignersfromallovertheworld,introducedby
NicoleLazzaroattheGameDevelopersConference.Infact,thereisnowordinEnglishtodescribe
themomentwhen“wethrowourarmsupandscream.”(McGonigal,2011,p.34).Proudnessisone
of themostpowerfulneurochemicalpeakswecanexperience(Hoeft,Watson,Kesler,Bettinger,
&Reiss,2008).Thatiswhycommunitiesofplayersarisespontaneously:blogs,wikis,forumsand
YouTubechannels.Thetruthisthat“Realitydoesn’tmotivateusaseffectively.Realityisnotdesigned
tomaximizeourpotential.”(McGonigal,2011,p.3).Wecouldsaythesamethingforeducational
paths,itseemsthattheyarenotdesignedtomaximizestudents’learning.Thereisadirect,realand
concretefeedbackinthegame.Itisdifficulttolinktheactiontoitsfeedbackwhenitisdistantin
time,whereasthecloserthefeedbackistotheaction,themoreeffectiveitis.Inagame,continuous
feedbackisprovidedallowingtochangestrategiesofaction,similarlyinlearningimmediatefeedback
should be encouraged in order to change behaviour. For example, mistakes during a path could
beconsideredasfeedback.Evenamistakeingamesisconsideredanintegralpartofthelearning
process,generatingpermanentoptimismandpromotinginductivereasoning(Metcalfe,2017).Onthe
contrary,inlearningpathwaystheerrorisoftenseeninanegativewayandcausesthemotivationtobe
loweredtothepointofconstitutingareal“block.”AFinnishresearchteam(Ravaja,Saari,Salminen,
Laarni,&Kallinen,2006)foundthattheemotionalpeakingamesdoesnotoccurwhenyouexceed
alevelbutwhenyoufail.ThegameunderconsiderationinthiscaseisMonkeyBall2.Inshort,if
theerrorisrewarded,eveninasmallpart,theplayerismotivated(inthecaseofMonkeyBall2,the
rewardforfailurewasasneeringmonkeythatfellintothevoid).Thefeedbackmechanisminthe
gamesperfectlyreflectsVygotsky’s(1978)theoryofthe“proximaldevelopmentzone.”Theplayer,
infact,throughsmalltasks,isaccompanied(butnottoomuch)infindingthesolutionandthenis
rewarded.Inaplayfulenvironment,moreover,tasksareperfectlybalancedfortheirowngamelevel,
theyarenevertoodifficultortooeasy.Anotherimportantfactoriscooperation.Ingames,thereis
alwayssomeonetohelpyouaccomplishyourmission.ThesuccessofWordofWarcraftismainly
duetothis:itwasthefirstgametointroducemechanismsthatgeneratetrustbetweenplayers(they
eveninventedaneconomicsystemforsharingrewardswithinteams).Inlearning,theseprocesses
arehandleddifferently:being“accompanied” is considereda signofa specificdifficultyof the
student;beingcalibratedtothegroup(or,worse,to“programs”),theleveldoesnottakeintoaccount
individualresourcesandlimitations;cooperationisoftendiscouragedandmosttasksareindividual.

GAMES AND EDUCATIoN

Whyboardgames?Literatureconcerningtheboardgamesisunfortunatelyverypoor.Itisabundant
ifwe includechess in the term“boardgames.”GobetandCampitelli inEducationalbenefitsof
chessinstruction:ACriticalReview(2006)highlightanimportantandproblematicdetailofchess
education:“Whilechesseducationisbeneficialatthebeginning,thisbenefitdecreasesaschessskills
grow”(Gobet&Campitelli,2006,p.25).Thishappensbecauseinchessthepropertiesofspaceare
learnedquicklyandatthatpointthelearningpromotedbythegameissaturated.Thetruthafterall,
asKostersays,isthat“Thefunofgamescomesfromapprenticeship.Itcomesfromunderstanding...
Whenplaying,learningisdrugs”(2004,p.8-9).

Cookdefinesgamemechanicsas“rule-basedsystems\simulationsthatfacilitateandencourage
theusertoexploreandlearnthepropertiesofthespaceofpossibilitythroughtheuseoffeedback
mechanisms”(2006).Thelatterdefinitionperfectlyexplainstherelationshipbetweenmechanicsand
feedback,focusingontheconceptoflearning.Modernboardgamesallowtoexploreaveryvastand
complexworld,wherethestrategiesundertakenaredifferentineachgame.Inagametableitisnot
uncommontoseethe“AnalysisParalysis,”aphenomenonthatafflictsplayerswhoaretoostrategic,
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whoabruptlyslowdownthegamebycalculatingcostsandbenefitsofeverysinglemove.Thisis
becausemanymoderngamesrequireahighcognitiveload,causedbytwocomponents:complexity
andcomplication.Complexityreferstothenumberofchoicestobeconsideredateachturnandthe
setoflong-termconsequencesthatsuchchoicesimply.AnexampleisDominantSpecies(Jensen,
2010), agameofmajorities,where in each turnyouhaveawide rangeofoptions thatmustbe
calculatedfor3/5hours.Anotherexampleis“Go”wheretworulesimplyextremecomplexityand
freedomofplay;thepossiblemovesinthisgameinfactare2,08×10170.AKoreanproverbsaysthat
noGogamehasbeenplayedtwice.Thecomplicacyrefersinsteadtotheabundanceofruleswith
consequentsubrules,specialcasesandexceptions.AnexampleinthiscaseisrepresentedbyArkham
Horror(Launius&Wilson,2005)averysimplegameinthemechanicsbutwithanextremelylong
regulationofabout60pages,includingFAQ.Ifwewantedtocreateaclassificationwecoulddivide
thegamesinto4macro-categories:1.Childrengames,thataregamesforchildren;2.Familygames,
developed for families and casual players; 3. Gateways, translated into “passing,” with medium
difficulty;4.Hardcoregames,hardgames, for experiencedplayers.Moderngamesarecreative,
everyyearhundredsofnewmoreandmoreinterestinggamesarelaunched;thegamemechanics,
hithertoconsideredasfundamental,areoverturned;boardgamesareconstantlyevolving.Takefor
exampleTheMind(Warsch,2018),a4-playercooperativefamilygame,whichisdescribedinthe
boardgamegeek.comforumasfollows“TheMindismorethanjustagame.It’sanexperiment,a
journey,ateamexperienceinwhichyoucan’texchangeinformation,yetwillbecomeonetodefeat
allthelevelsofthegame.”InTheMind(Warsch,2018)thereisadeckwithcardsnumberedfrom
1to100,eachplayerreceivesahandcomposedofasmanycardsasthelevel(Level1,1cardto
eachplayer,level2,2cardstoeachplayer,etc..)andthepurposeistoplaythecardsinascending
order,inturn,withoutbeingabletocommunicateinanyway.Therearealmost100,000gamesin
theboardgamegeek.comdatabase(thelargestsitespecializedinboardgames)wherewecanfind
gamesforeverytypeofuser.Arecentresearch(Willet,Moudgalya,Boltz,Greenhalgh,&Koehler,
2018)hasanalyzedmorethan7millionreviewsofboardgamesintheboardgamegeek.comforum
andonly1,978(0.1%)containedtheword“education.”Thisreflectsanunderestimationbyplayers
oftheeducationalvalueofboardgames.NeitherMonopolynorRisikowillbediscussedhere.The
problemwiththistypeoftitlesistheveryhighrandomcomponent.InMonopolyeveryturnhas
acompletelyrandomoutcome:Ithrowthedice,IarriveintheBoardwalk,Iloseeverything!This
way,thegamelosesthatsenseofintellectualchallengethatmostplayersarelookingfor.Modern
gamesdonoteliminaterandomness,onthecontrarytheyturnitintoanimportantstrategicdetail,
namelyprobability.Forinstance,inDiceForge(Bonnessée,2017),thedicescanbemodified,the
facescanberemovedandreplaced,theplayermustcreatehis/herowndiceprogressivelyenhancing
itaccordingtotherulesofthegame,arealdicebuildingmechanics.Boardgamesallowathree-
dimensionalcontactwiththepieces:touchingthepieces,movingthemandhavingacontactwithreal
components,accordingtoHeydenetal.(2017),isessentialforchildrenaged8to12years,because
ithelpsthemtoputintopracticetheirspatialandobjectrotationskills.Inrecentyears,manyboard
gameshavebeendigitized.Itwasaneconomicallyinevitableprocess,whichprofoundlychangesthe
gameplay.Rogersonetal.(2015)havecarriedoutaninterestingresearchproject,analyzingproblems
andcriticalitiesoftherealanddigitalversionsofboardgames.Inshort,whatemergesisadrastic
changeinstrategiescausedbytheabsenceofface-to-faceplaying.Asanexample,thetracks,theclassic
scoreboards,giveavisualperceptionofthepositioninthegamecomparedtootherplayers,indigital
versionthetracksdisappearbecausetheytakeuptoomuchspaceonthescreenandaretransformed
intoamerenumberthatundergoesincreases;theperceptionchangescompletely,eliminatingthe
comparativecomponent.Inanycase,manygameswithoutrealcontactwouldnotevenexist.The
analogueanddigitalgamemodesareverydifferentandneverthelessadaptable.Thereareprojects
thattrytocombinetheadvantagesofarealgamingenvironmentwithinavirtualgamingenvironment,
asin“MansionsofMadness”whereadashboardwiththumbnailsisflankedbyadigitalnarrative
environment.Gameshavetheabilitytocreateenvironmentsthatencourageteamwork.Inthelastfew
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years,thecollaborativegamessectorhasbeenverysuccessful.Inschoolssomedidactictoolshave
beenintroduced,suchastheauthentictasksbasedonsimilardynamicsencouraging,andsometimes
forcing,cooperation.ApopularcollaborativegameisPandemic,astrategiccooperativefamilygame
for2-4players.InPandemicweplayasdiseas-fightersandtheaimofthegameistocollaboratein
ordertodefeat4strainsofdiseases.TheinterestingthingaboutPandemicisthatitforcesplayers
toworktogether,aseachplayerinfacthasspecialskillsthatmustnecessarilybeusedtodefeatthe
game.AccordingtoaresearchbyBerlandandLee(2011)cooperativegamessuchasPandemicare
aperfectenvironmentforthedevelopmentofacomputationalthinking.

Hypothesis
Theaimofthisworkistoverifyhowmuchnon-randomboardgamescancontributetothedevelopment
ofcertainlearnings,bothspecific(disciplinary)andgeneral(basicandtransversalskills).Sincethisis
alargelyunexploredterritory,wewantedtoverifywhatskillsexperiencedplayersdevelopedcompared
tonon-playersandwhateffectscouldproduceatrainingguidedbyboardgames.Inparticular,we
wantedtoverifyiftherewasacontributionofgamesinthedevelopmentoffluidintelligence,the
developmentofanalyticalandconvergingcognitiveprocessesandcreativity.

Materials
Fivetestswereusedintheinvestigation,inpaperordigitalformattheoptionofthesubject.(1)The
Raven’smatricesPM38(PM38),whichmeasurethefluidintelligence,usedforbothchildrenand
adults,andinparticularthePM38seriesDandE.TheFluidIntelligenceconstruct,introducedby
Cattell(1963),referstotheabilitytoadaptownthinkingpatternstonewproblems,regardlessofthe
acquiredknowledge.Fluidintelligenceiscriticalinawidevarietyofcognitivetestsandisconsidered
tobeoneofthemostimportantfactorsinfluencinglearning.(Gray&Thompson,2004)(2)The
RemoteAssociationTest(RAT)byMednickandMednick(1971).Thetestissimple:fourwordsare
presentedandthesubjectmustfindthewordrelatedtothosefour.Theitems,orseriesof4wordsfor
eachtestwere30,presentedinrandomorderand,amongthem,therewere15easyand15difficult
items.Twoformsweredeveloped,AandB.TheBformdiffersfor50%oftheitemsfromtheAform.
Thefirstform(A)wasusedforthecomparisongroupandforthepre-testinthechildren’sgroup;the
formBwasusedforthepost-test.Thetestisgenerallyusedtomeasurecreativepotentialaccordingto
Mednick’stheory(1962),butithasbeendemonstrated(Lee,CorinneHuggins,&Therriault,2014)
thattheRATtestevaluatescognitiveprocessessimilartothoseofawiderangeofotheranalytical
andconvergingprocesses.(3)AlternativeUsestask(AUT)byGuilford(1976)whichmeasuresthe
subject’sabilitytothinkinadivergentway.Inthistestacommonobjectispresented,inourcaseit
wasapaperclipandthesubjectisasked“Howmanyusescanyoufindforthisobject?.”

Inthiscase,weneedtospecifythatthecorrectionwasmadebycountingtheusesfoundwithout
consideringrepeatedanswersforthefinalscore.Suchas:“Hitatyre”and“Hitaballoon.”(4)The
graphictestofthecreativitybyPaulTorrance,andinparticulartheactivity3calledLinesandCircles
(GRAF):inthistestarepresentedtwosheetswithwhitefigures(inourcase,circles),andweasked
thesubjectstosimplycompletetheminacreativeway.Theevaluationcriteriahavebeenspecially
developedandsummarizedinTable1.

(5)Theproblem-solvinginventory(PSI),kindlygrantedbytheresearchersoftheUniversityof
PadovawhodealwiththeItaliantranslation.Inthiscasethetestiscomposedoftwoforms,onefor
adultsandoneforchildren.Itisdividedintothreescales:

1. “Self-efficacy in own problem-solving skills,thatisthedegreeofconfidenceinownskillsto
copewithdifficultsituations.Itisanindexofself-confidencewhichcanhelptomanagethe
difficultiesarisen.”

2. “Tendency to deal with difficult situations,thatisthewillingnesstodealwithoravoiddifficult
situationsthatrequireproblem-solvingskills.”
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3. “Self-control ability,thatishowmuchapersonbelievestobeabletocontrolownemotions
eveninthecaseofproblematicsituations.”

Design
Thestudyexaminestwogroups,anadultgroup(n=45)andagroupofchildren(n=20).Thegroupof
adultsiscomposedof21experiencedplayersand24non-players;inordertoselecttheexperienced
players,agroupof21playerswasanalysedtodefineatimethresholdallowingtoidentifyexperienced
players.These21playersarepartofmoreassociationsoffansofboardgames,inparticularitisfair
tomentionthemostimportant:HydraGames,TanadelGoblinPerugia.Thankstotheircontribution
thethresholdwasidentifiedinfivehoursperweekinordertodivideexperiencedplayersfromnon-
players.54%ofexperiencedplayersreportedplayingmorethan8hoursperweek.Non-playerswere
selectedpayingattentionincomposingagroupwhereageandlevelofeducationwerethesameas
thoseoftheexperiencedplayers.Thisprocedureofgroupassignmenthasallowedtohaveanaverage
ageandaverysimilarlevelofeducationinthetwogroups(playersandnon-players),tothedetriment
ofarandomizationofthesample.Theaverageagewas29.25intheexpertgroupand27.14inthe
groupofnon-players.Theaveragelevelofeducation,measuredasyearsofstudy,was15.29inthe
groupofexpertsand14.80inthegroupofnon-players.

In the nonrandomized control group pretest-posttest design with children, the experimental
groupwasconventionallyselected, thanksto theavailabilityof thePerugiaScienceMuseumfor
summeractivities.Thecontrolgroupwas selectedwithinanassociation that carriedout similar
activities,payingattentiontomaintainingasimilaraverageage.Theexperimentalgroupconsisted
of10childrenwithanimbalancebetweengirlsandboys,respectively9and1.Thecontrolgroup
consistedof10children.Theaverageageofthecontrolgroupwas12.7years,whiletheaverageage
oftheexperimentalgroupwas11.2years.

Training
Thegroupofadultsdidnotcarryoutanytraining.Inthisgroup,infact,asinglemeasurementwas
carriedout.TheanalysisofchildrenconsideredanonrandomizedControlGroupPretest-Posttest.The
experimentalgroupcarriedoutatrainingof26hoursbyplayingboardgames,inaccordancewith
Trinchero’sresearchonchess(2012),25hoursoftrainingistheminimumtimerequiredtoobserve
aneffect.Inthemeantime,thecontrolgrouphascarriedouttraditionalteachingactivities,bygoing
tocompulsoryschoolnormallylikeanyotherdayoftheweek.

Table 1. GRAF correction criteria
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The26actualhoursof training (excludingpre-andpost-test)weredivided into threehours
a day, fromMonday toFriday, over 2weeks. In accordancewith Gobet andCampitelli (2006),
“compulsatoriness”underminesmotivation;consequently,aplanwasimplementedthatwouldallow
thesubjectstoleavethetrainingatanytime.Nochildleftthetraining.Atypicalmorninginvolved
childrenfrom10to1:30p.m.,withappropriatebreaksandwell-structuredactivitiessothatnoone
remainedwithoutplaying.Thefirstdayoftrainingwasdedicatedtotheexplanationofthegames
andtheirrules,andinthefollowingdayschildrentriedinturnallthegames.Afterthisphasethe
researchers left the children free to plan their days according to their personal preferences. The
gamesusedduringthetrainingrequiredaseparationintoseveralgroups.Intheeventthatagroup
finisheditsgamebeforeanothergroup, itwas invited toreflecton thestrategiesused.After the
firsttrainingdays,thesubjectsspontaneouslystartedtoexchangeopinionsonthestrategies.Inthis
phaseofsharing,strategiclearningemergedthroughthecomparisonofthegamemodesused.This
processalsoemergedinthetestingphaseoftheexperiencedadults,whocarriedoutthetestsinsmall
groupsof5/7people.Thesubjectswerepurposelyseparatedbutdespitethistheytriedatallcosts
tocollaborate:inRaven’smatrices,forexample,theytriedtoworktogetherinordertodiscoverthe
variablesonwhichtofocus(suchastheanglesofthefiguresorthenumberoflines).Clearly,despite
thepressures,anykindofexchangethatcouldcompromisethevalidityofthetestswaslimited.The
mechanismstheyputinplacewerenotatallamerecopying.Asimilarprocessemergedalsoin
theRATtest:attheendofthetestthesubjectswhohadtakenthetestdiscussedanimatedlyonthe
possiblesolutionstothedifferentitems.Inconclusion,thesebehavioursarerepresentativeofthe
seriousnessandinvolvementthatthegamehasstimulated.

GAMES
Theboardgamesusedduringthetrainingare13,listedbelow:

Splendor(André,2014)byMarcAndré,astrategicFamilygamefor2-4players.InSplendorwe
playasmerchantsofRenaissancegemsandtheaimofthegameistobuyasmanyaspossible
ofdevelopmentcardsthroughgemsandpermanentbonusesthatgiveagoodprogressionofthe
game.Thisgamewaschosenbothbecauseithasmanyelementsofreasoningintheshortand
longtermandbecauseitrequiresalotofattention;theactionsofotherplayersandthecontinuous
changesinthedashboardofthegamehavetobeconstantlymonitored.

Ticket to Ride Europa(Moon,2005)byAlanR.Moon,aFamilystrategicgamefor2-5players.
Thegamehassimpleandelegantmechanics,itcanbelearnedin5minutesandlastsaboutan
hour.TheaiminTickettorideistobuildrailwaylinesaroundcontinentalEurope.Thisnew
editionismuchmoreinterestingthanthepreviousonesbecauseitrequiresacarefulplanning
oftheroutesbytheplayer.

The Castles of Burgundy(Feld,2011)byStefanFeld,astrategygamefor2-4playerslastingabout90
minutes.Thegameisverysimpleinthemechanicsbuthidesawidestrategiccomplexity,which
iswhyitisappreciatedbybothexperiencedandcasualplayers.Theaimofthegameinshortis
tobuildanownfeudwithdifferenttypesofcardseachofwhichallowstoreceivemoreorless
pointsdependingonthecombinations.Amongthegamesused,thisisoneofthemostcomplex
butnoparticulardifficultieshaveemerged.Therangeofchoicesforeachturnislimitedbya
randomcomponentaseachplayerusestwodicethatdependingontheresultcanfavorcertain
strategiesoverothers.Therandomnessisnotvery“felt”thankstothemodifiersthatcanadd
+1/-1tothedierollandthroughsomecombinationsitisevenpossibletoreacha+2/-2.The
choiceofthisgamehasbeeninfluencedmainlybythestrategiccomponent.

Eight-Minute empire(Laukat,2012)byRyanLaukat,strategicfamilygamefor2-5players.The
gameisbasedontwomainmechanics:controlofterritoriesandcollectionofasetofcards;the
actionsoftheplayersaremediatedbythecoinsreceivedatthebeginningofthegame.Asfor
thedurationthetitleisquiteoptimistic,usuallyrangingbetween8and20minutes.Itwaschosen
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becauseusuallygameswithterritorycontrolareverylong(forexample“Risiko”).Eight-Minute
empirecaninsteaddrasticallyreducethedurationwithoutlosingthedirectinteractiondeveloped
bythiskindofgames.

Dobble(Spotit!)(Balnchot,2009)byDenisBlanchotandGhostBlitz(Zeimet,2010)byJacques
Zeimet,aretwopartygamesofvisualresearchandspeed.Therulesarereallyminimalandthe
skillsrequiredareexclusivelymanual.Gamesofthistypearealsocalled“fillers,”thatisgames
tofillthedowntimebetweenaheaviergameandtheother.Dobble,GhostBlitzandBellzwere
introducedbecauseoftheneedtorepresentthewiderangeofboardgamesonthemarket.Because
oftheireaseandimmediacy,theyareamongthemostusedgames.

Bellz!(Reid,2014)byDonReidisafillerofdexterity.Theaimofthegameistocapturethelargest
numberofbellswithamagneticpen.Theskillsrequiredarepurelymanualandtheduration
isveryshort:about10minutes.InBellz!Itisrequiredtoworkwithprecision,thebellsinfact
reachtinysizeanditbecomesreallydifficulttocatchthemwiththemagnet.

Carcassonne (Wrede,2000)byKlaus-JürgenWrede, a strategic familygame for2-6players. It
is amodularmapgame, inwhich thedashboard is createdby theplayersduring thegame.
Thismechanics,otherthanbeingthemainstrategy,ensuresalwaysdifferentgames.Inshort,
eachplayerintheirturntakesamapcardandattachesittothemaindashboard:thescoresare
calculatedbasedonthepositiononthemapoftheir“meeple.”Whenplayedwithasmallnumber
ofplayers(2/3)Carcassonneoffersmanyopportunitiestodevelopshortandlong-termstrategies,
asthechancesofcatchingcardsusefultotheownstrategyincreasesignificantly.Thisgame
waschosenbecauseofitsveryinterestingmechanicsand,inrecentyears,ithasbecomevery
popularamongcasualplayers.

Soqquadro (Luciani, Tucci, & Sorrentino, Soqquadro, 2014) and Soqquadro outdoor (Luciani,
Tucci,&Sorrentino,SoqquadroOutdoor,2016)bySimoneLuciani,LorenzoTucciSorrentino,
DanieleTascini,apartyactiongamefor2-12players.Soqquadroisaninterestinggamebecause
itmovestherealgameplayawayfromthetable.Inshort,thereareabout100cards,eachof
whichhasoneormoreadjectivessuchas“green”or“soft.”Theaimoftheplayersistoexplore
thesurroundingenvironmentlookingforanobjectthatcanmatchthedescription.Soqquadro
waschosenbecauseitpushesplayerstofindcreativesolutionstosolveaprobleminashorttime
withinthedailyenvironment.

Dixit(Roubira,2008)byJean-LuisRoubira,partygamefor3-6players.Dixitisoneofthevery
fewgamesthatmanagestostimulateempathiccontactbetweenplayers.Inthisgamethereisno
strategy,inthisgameyouonlyhavetouseyourimagination,intuition,senseofhumorandabit
ofmadness.Dixitconsistsofjust84cardsillustratedwithparticularlydreamlikefiguresanda
scoreboard;andbehindtheseminimalcomponents,ajourneyhides.Itwaschosenforhisability
totraintheimaginationandencouragemetaphoricalreasoningandcreativity.

Hive(Yianni,2001)byJhonYianni,anabstract2-playergame.Hiveconsistsoftwenty-twohexagonal,
elevenblackandelevenwhitepieces,eachrepresentingavarietyofcreatureswithaunique
wayofmoving.Theaimofthegameisto“block”theopponent’squeenbee.InHivethepieces
cannotbeeliminatedorremovedfromthegame:asaresult,thegameplayisinconstanttension
andhidesagreatstrategiccomplexity,asplayershavetoplan,defendthemselvescunninglyand
attacksilently.

Concept (Alain&Beaujannot,2013)byAlainRivolletandGaëtanBeaujannot,deductionparty
gamefor4-12players.InConceptthereisaboardwithillustrationsthatdescribeawiderange
ofoptionsinreality,suchas:“wide,”“square,”“red,”“music”etc.Inturn,oneortwoplayers,
dependingonthenumberofparticipants,chooseawordoraphraseandthroughconceptsand
sub-conceptsmustmakeotherplayersguess,placingcubes,withouttalking.Theadvantageof
Conceptistheenormouscreativefreedomthatislefttotheplayers(animportantfactorthathas
ledthechoice):theonewhoknowsthewordcaninfactusethousandsofmodestogetother
playerstothesolution.
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RESULTS

Theanalysisofthettest,asregardsthecomparisonbetweenexpertsandnon-players(Figure1),
showssignificantresultsintheRemoteAssociationTest(RAT)test(t=2.884;p<.01),intheRaven
Matrixes(SPM38)(t=4.979;p<.001),inthedivergentthinkingtest(DIV)(t=3.021;p<.01),
andintheGraphicTest(GRAF)(t=2.492;p<.05).AsfarasthePSIscale2and3areconcerned,
thestatisticsarenotrelevant.Scale1oftheproblem-solvinginventory,whichreferstothe“degreeof
confidencethatapersonhasinownabilitytocopewithdifficultsituations”(La.r.i.o.s.-University
ofPadua)issignificantbetweengroups,withnon-expertsgrouphigherthanexperimentalgroup.(t
=-3.201;p<.01).

Figure2showsthemeansoftheincrementsinthegroupofchildren.Inordertoevaluatethe
variationinthetwogroupsofchildren,weproceededwiththeanalysisofthebaselineoftheentrytests.
Themeanswerenotsignificantlydifferent.Fromthet-testanalysis,asignificantincreasewasfound
fortheexperimentalgroupintheRemoteAssociationtest(RAT)(t=2.521;p<.05),intheRaven
matrices(SPM)(t=4.125;p<.001),andinthedivergentthinkingtest(DIV)(t=2.381;p<.05).

DISCUSSIoN

Theresultsofthecognitivetests(GraphicTest,AlternativeUsesTask,RemoteAssociationTestand
RavenMatrices)arerelevantforexperiencedplayersandforchildren.Experiencedplayersscore
higherthannon-playersintheRavenmatrices;similarly,childrenbeingtrainedscoresignificantly
higherthantheircontrolgroup.TheRavenmatriceshavealreadybeenused(Unterrainer,Kaller,
&Halsband,2006),andtherearenosubstantialdifferencesbetweenexperiencedchessplayersand
non-players.Hänggietal. (2014), studiedchessgrandmasters throughan in-depthanalysis from
whichaninterestingfactemerges:Ravenmatricesdonotproducesignificantresultscomparedto
thoseofthecontrolgroup.Thesampleusedisverysimilartoourownintermsofage,education
andamplitudeand inouranalysis theRavenmatricesshowedanexcellent levelofsignificance.

Figure 1. Results of the group of children, Effect size (Means of the increments, difference between post-test and pre-test), bars 
denote the standard error
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Thechessmastersinfactuseareasoningbasedonpatternsandthereforeadifferenttypefromthe
constructmeasuredbytheRavenmatrices(Gobet,DeVoogt,&Retschitzki,2004).IntheRemote
AssociationTest(RAT),expertscoresfarexceedthoseofnon-players,evenwiththesameaverage
time.TheRATtestscores,asexpected,areinlinewiththoseofdivergentthinkingandcreativity,
demonstratingexcellentsemanticproblem-solvingskills.Expertshavealsosuccessfullysolvedmore
difficultitemsincomparisonwithnon-players.Inthechildren’scontrolgrouptherewasadrasticdrop
intheaveragetimeofcompletionoftheRATtest.Theaveragetimeofentryis15.40minuteswhile
theaveragetimeofexitis9.49minutes.Thisresultsinfewercorrectitems.Intheexperimentalgroup
wedidnotseethiseffect,whichindicatesthatthetraininghas,inaway,helpedchildrentofocuson
acomplextask.SimilarcriticalitiesalsoemergeintheRavenmatriceswhereitcanbeobserveda
loweringofthescorebetweentheincomingandoutgoingtestsofthecontrolgroup.Intheanalysis
ontheadults,thescale1oftheproblem-solvinginventory(self-efficacyinownproblem-solving
skills)issignificantforthenon-playergroup.Theresultsofscale2(Tendencytodealwithdifficult
situations)arenotstatisticallysignificantbutthereisaslighttrendinfavourofthenon-playergroup.
Scale3(Self-controlability),likescale2,doesnotshowastatisticallysignificantinteraction.Inthe
children’sgroupwenoticeanincreaseintheoutputscoresinscale1and2inbothgroups,whilein
scale3wenoticeadecreaseinthescoresintheexperimentalgroup.Apossibleexplanationisthat
playerstesttheirskills,andwhentheyplay,theyfaceimportantcognitiveobstacles.Strategiespursued
toovercomethemarenotalwaysoptimal.Theperfectcost/benefitbalanceisnoteasytocalculate
evenconsideringtheminimumrisk.Anexplanationcouldbethatchildrenoftheexperimentalgroup,
aswellastheexperts,testedtheirskillsbyplayingandfoundthatoftenitisnotsoeasytosolvea
probleminacomplexenvironment.

Inaway,they“camebackdowntoearth.”Beinginacomplexenvironmentmakethemre-evaluate
theirownskills.Thecomparisonisthereforeproductivebutextremelyself-critical.Let’snotforgetthat
cognitiveresultsindicateasubstantialincreaseinskillsaftertraining.Boardgames,thoseplayedby
adultsandthoseusedduringtraining,couldrepresentanactivityofcognitiveinterventionforworking
memory.InSplendor,forexample,itisrequiredtoconstantlymonitorthegametablekeepinginmind
alotofinformation:thenumberofgemsonthetableandinownspaceandthe16developmentcards

Figure 2. Results of the group of adults (Means of the raw scores), bars denote the standard error
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constantlychanging.Inadditiontothis,theplayermustplanhisownstrategyandcarefullycontrolthe
strategiesofotherplayers,whomayhinderhimatanytime.Inaresearch(Campitelli,Gobet,Head,
Buckley,&Parker,2007)anactivationofthefrontalandparietalareasrelatedtoworkingmemory
aroseduringtherecognitionofpatternonchessboardbychessgrandmasters.Thesameresultsemerged
inXiaohongetal.(2011),wheretheposteriorprecuneusshowedagreateractivationinboardgames
(shogi)comparedtoothervisualstimuliinbothprofessionalandamateurplayers.Fromtheseclues
wecouldhypothesizealinkbetweenboardgamesandworkingmemory.Inanotherresearch(Jaeggi,
Buschkuehl,Jonides,&Perrig,2008)ithasbeenobservedanimprovementinthescoresoffluid
intelligenceafteratrainingwithworkingmemory(dualn-backtask),andtheresultsareconfirmed
byarecentmeta-analysis(Auetal.,2015).Ifboardgameswereaformofworkingmemorytraining,
wecouldexplainthescoresinRaven’smatricesthatmeasurefluidintelligence.AsfortheRattest
andthedivergentthinkingtest,theresultscanbeexplainedthroughtheanalysisofthegamesused
fortraining.ThemechanicsofConceptreflectsMednick’stheorizationofcreativity:“Theformation
ofassociativeelementsinnewcombinationsthatfollowspecificrequirementstoderivemeaningand
usefulness”(Mednick,1962,p.221).Inthisgame,infact,playershavetouseasetofillustrations
(eachofthemreferringtoaconcept)toexplainacertainwordorphrase.Inordertobeabletoguess
theword,playersmustnecessarilyputinplaceacreativeprocess,thesolutionisnotlinearsothatit
isnecessarytofocusonthedetailsofeachwordorphrase.Someevidencethatemergedinformally
duringthetrainingactivityshowstheemergingofaFlowexperience(Csikszentmihalyi,1975)during
thegame:futureresearchmayanswerthisquestion.

CoNCLUSIoN

Theresultsshowapositiveeffectofthetrainingintheexperimentalgrouponboththecognitiveand
thecreativeside.Similarresultsemergeinthecomparisonanalysisbetweenexperiencedadultsand
non-players.Thesetofresultsgivesustheopportunitytodemonstratehownon-randomboardgames
canbeanimportantstimulusforcognitivefunctions,eveninlearning.Gamestudiesinrecentyears
havemainlyfocusedonthenegativeeffectsofvideogames.Recently,theWordHealthOrganization
(WHO)statedthatitwillincludeintheICD-11the“gamingdisorder,”apathologyforaddictionto
videogames.Butwearegoinginthewrongdirection,weneedtohaveamorebalancedperspective.
Whileitisimportanttowarnabouttherisksassociatedwithaddiction,itisalsotruethatthepotential
ofgamesisstilllargelyunexplored.Weneedtocreateseriousgames,weneedtocreategamesthat
encouragediscovery,knowledgeandart.Ifthesemechanismswork,andthosewhoproducegames
knowthis,whydowenotusethemtoinvolveandstimulatestudentsineducation?Weneedtomake
ourworld,andespeciallyourschool,morelikeagametomaketeachingareal“epicmission,”asJane
McGonigalsays.Itwouldbeinterestinginthefuturetoseehowmuchtheseresultscanbeachieved
withlargergroupsanddifferentagegroups.Itwouldalsobeinterestingtoverifylongitudinallythe
schoolresultsandlistentotheteachers’feedback,aswellastoverifyspecificdisciplinarylearning.

Limits
Futurestudieswithalargersampleandbetterinternalvaliditywillclarifytheprocessesthatemerge
andaredrivenbyboardgames.
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