
DOI: 10.4018/IJGBL.313637

International Journal of Game-Based Learning
Volume 12 • Issue 1 


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

Key Characteristics of Digital 
Educational Games for Students 
With Intellectual Disabilities
Kristian Stancin, University of Rijeka, Croatia*

Natasa Hoic-Bozic, University of Rijeka, Croatia

Sanja Skocic Mihic, University of Rijeka, Croatia

ABSTRACT

Anindividualapproachtolearningisveryimportantforstudentswithdisabilities.Teachingbasedon
gamesenablescertaineducationalcontenttobeintroducedtostudentsinasuitableandunderstandable
way.Theaimofthispaperistoidentifyimportantcharacteristicsdigitaleducationalgamesshould
havetobeplayablebystudentswithintellectualdisabilities.Thekeycharacteristicswillfacilitate
specialeducationteachers’selectionofdigitaleducationalgamesthattheirstudentscanplaywhich
willenhancetheteachingprocessandenablestudentswithintellectualdisabilitiestoacquireacademic
andsocio-emotionalskillsnecessarytofunctionineverydaylife.Theresearchwasconductedin
twophases.Thefirstphaseincludedareviewoftheliteraturethatidentified13characteristics.The
secondphaseoftheresearchwasasurveywithspecialeducationteachersthatprovidedlevelingfor
eightcharacteristicsanddefinednineadditionalcharacteristicswithoutlevelingbywhichonecan
assesswhetheragamecanbeplayedbyastudentwithintellectualdisabilities.

KEyWoRDS
Assessment Domains, DSM-5, Game Characteristics, Game Genre, Game Type, Learning Outcomes, Marzano’s 
and Kendal’s New Taxonomy, User-Specific Characteristics

INTRoDUCTIoN

Intellectualdisabilityisaneurodevelopmentaldisordercharacterizedbyadeficitinanindividual’s
intellectualandadaptivefunctioningpresentduringchildhood(AmericanPsychiatricAssociation,
2013).Itaffectsallfieldsofearlydevelopment,includingcognitive,motor,auditory,language,and
socio-emotionaldevelopment,andleadstodifficultiesinconceptualreasoning,socialandpractical
functioning(Maulik,Mascarenhas,Mathers,Dua,&Saxena,2011;Vuijk,Hartman,Scherder,&
Visscher,2010).Althoughallstudentswithintellectualdisabilitieshavedifficultiesinthosedomains,
therearenumerousdifferencesinabilitiesandachievementswhicharealwaysconditionedbythe
biologicalbasis,butalsoby the influencesfromtheenvironmentandthequalityofsupportand
incentives in early development. Thus, individual differences in abilities differ across cognitive
abilitiesmeasuredbyIQtests(from0to70(5)),languageabilities(fromverbaltononverbal),motoric
abilities(fromindependentmotoricfunctioningtodependent),andsocio-emotionalabilities(from
hightolowlevelofwell-being).
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Thispaperfocusesonstudentswithmildandmoderateintellectualdisabilitiesormildintellectual
disabilitieswithcomorbidities.Theeducationprocessofthosestudentsoperatesbetweenstudent’s
abilitiesandneedsandsociety(Biesta,2014),andcurriculumisabridgebetweenthem.Theauthor
(Moljord,2018)pointedoutthattheeducationalcontentiscrucialtoequipthosestudentswithneeded
skills,whilecurriculumresearchforthislearnergroupissparse.Inspecialschoolsettings,students
areeducatedbyadoptedcurriculumorcurriculumfordeveloping lifeskills.Curriculumcontent
andsubjectmatter(whatistaught)arenormativeandprescriptive(Deng&Luke,2008),although
oftenarguedinthecontextoftheimportanceofacademicversusfunctionallifeskillsorientated
curriculum(Alwell&Cobb,2009;Shurr&Bouck,2013).Anappropriatecurriculumisfundamental
fordevelopingcognitive,social,andfunctionalskillsofstudentswithmildormoderateintellectual
disabilities for future participation and, as much as possible independent living, in society. The
curriculumshouldbealignedwiththeconceptual,social,andpracticalabilitiesandfunctioningof
thosestudentsandtheirmotivationandindependenceskillsallowingthedevelopmentofproblem-
solvingskills,languagedevelopment,useofconceptssuchasmoneyortime,communicational(inter
andintrapersonal)skills,socio-emotionaldevelopmentaswellasjudgment,andpracticaladaptive
skillssuchasindependence,self-care,activitiesofdailyliving,occupation(Maulik,Mascarenhas,
Mathers,Dua,&Saxena,2011).

Forthisreason,anindividualapproachtolearningisveryimportantforstudentswithintellectual
disabilities.Teachingbasedongamesenablesthatcertaineducationalcontentcanbeintroducedto
studentsinasuitableandtothemunderstandableway.Thespecificityoftheeducationofstudents
withintellectualdisabilitiesisthatthefocusisontheadaptiveskillsofstudentsthatarenecessary
foreverydaylife,andtheGDTL(Game-DesignTeachingandLearning)approachcanhelptomeet
thesespecificities.Thisapproach,introducedbytheauthorGee(Gee&Price,2021),statesthatitis
notonlyimportanttousegamesintheclassroom,buttousedeepgame-basedprinciplesofteaching
andlearningacrossthecurriculum.

Digitaleducationalgamesspecificallydesignedforstudentswith intellectualdisabilitiesare
difficult to find,andexistingonesarenotalwaysavailable to thepublic.Asystematic literature
reviewshowedthatonly21digitalgamesespeciallymadeforstudentswithintellectualdisabilities
weredesignedintheperiodfrom2010to2019(accordingtoavailablereferences)(Stančin,Hoić-
Božić,&SkočićMihić,2020).Forthisreason,teacherswhowanttoimprovetheteachingprocess
areofteninasituationwheretheyhavetofindgamesthatarenotexplicitlycategorizedasgamesfor
studentswithintellectualdisabilities,butsuchstudentscanplaythem.Inordertofindsuchgames,
specialeducationteachersmustfirstfindavailablegamedatabasessuchasiTunes,Googleplay,or
somewebsites.Thenextstepistosearchthedatabasesfordigitaleducationalgamesandtesteach
gameforspecialrequirementsduetothespecificdifficultiesofthestudents.Sincethereisnounified
listtolookforwhenselectinggamesforstudentswithintellectualdisabilities,theprocessoffinding
appropriategamesisverytime-consuming.

Theaimofthispaperistodefineasetofcharacteristicsbywhichdigitaleducationalgamescan
bedescribedtodeterminewhetheragameissuitableforstudentswithintellectualdisabilities.Inthis
paper,thegamecharacteristicsrefertotheattributesbywhicheachdigitaleducationalgamecanbe
describedtoassesswhetheritissuitableforindividualswithintellectualdisabilities.Inthissense,the
maincontributionsofthepaperaretoa)findasetofexistingcharacteristicsofdigitalgamesforeducation
throughaliteraturereviewandb)definenewsetofcharacteristicsofdigitalgamesforeducationthat
allowaprecisedefinitionofwhetheragamecanbeplayedbystudentswithintellectualdisabilities.
Theidentifiedsetofcharacteristicswillbelaterusedinanontologybasedsystemthatwillfacilitatethe
educationprocessofstudentswithintellectualdisabilitiesforspecialeducationteachers.

Thispaperisorganizedasfollows:section2isdealingwithrelatedworkinthefield,section3
describeshowtheresearchwasdone,andtheresultsoftheresearch.Section4discussesthefindings,
andsection5concludesthepaperandgivesinsightinthefuturework.



International Journal of Game-Based Learning
Volume 12 • Issue 1

3

BACKGRoUND

Byreviewingtherelatedwork,itwasshownthatasmallnumberofpapersdealwiththecharacteristics
ofeducationalgames.Sincethereisnounifiedclassificationofgamesforeducationalpurposes,as
thereisforthenon-educational,commercialgameindustry,someauthorsattendedtomakeataxonomy
ofgamesforeducationalpurposes.

Forexample,theauthor(Amory,2007)createdatheoreticalframeworkforthedevelopment
andevaluationofcomputervideogameswhichcanbeusefulinthelearningenvironment.Inthe
framework, an educational game consists of several components like communication, literacy,
memory,andactorsspacewhichprovidesawaytoconceptualizedigitalgamesforeducation.This
methodologycanbeusedasachecklistofimportantcriteriatodesigneducationalgamesortoevaluate
gamedesignspecifications,buttheauthoremphasizestheneedtoevaluatetheviabilityandveracity
oftheframeworkincreatingcomplexlearningenvironments.

Theauthors(An&Cao,2017)examinedthecharacteristicsofdigitallearninggamesdesignedby
in-serviceteachers.Intheirstudy,theauthorssingledoutsomecharacteristicsofgameswhichteachers
designfortheirstudents.Thecharacteristicswere:levelofagame,single-playervs.multiplayer,
duration,2Dvs.3Dgames,gamingdevice,estimatedlengthofplaying,goals,rules,andcontext.

Further,theauthors(Tsikinas&Xinogalos,2018)examinedimportantframeworksfordesigning
seriousgamesforpeoplewithintellectualdisabilities.Aspartoftheirstudytheauthorsmentioned
gameattributesasanimportantpartofaconceptualframeworkthatassiststhedevelopmentteams
inthedesignprocessofeducationalgames.Gameattributesassistinthelearningprocessandthe
engagementofthelearner.Besidesfromattributes,theauthorsalsopointoutinstructionalcontent,
intendedlearningoutcomes,learningactivity,reflection,gamegenre,mechanicsandachievements
asrelevantforconceptualframework.

Fromthebeforementioned,andthelackofexistingresearchdealingwithgamecharacteristics
forstudentswithintellectualdisabilities,theauthorsconsiderthatitisimportanttoidentifyasetof
digitalgamecharacteristicsthatindicatewhetheragameisappropriateforstudentswithintellectual
disabilities.Thenewlyidentifiedsetofcharacteristicswillbeusedtoformallydescribethisdomain
andcreateanontologybasedsystem.

METHoDoLoGy

Asmentionedintheintroduction,theaimoftheresearchistoidentifyasetofcharacteristicsthat
games must have in order to be played by students with intellectual disabilities. To this end, a
literaturereviewwasconductedandseveralcharacteristicsofgameswerefound.Sincetheliterature
reviewdidnotfindanyspecificcharacteristicsofgamesforstudentswithintellectualdisabilities,a
surveywasconductedinwhichexpertsinthefieldofspecialeducationgavetheiropinionsongame
characteristicswhichresultedinasetofcharacteristicsofdigitaleducationalgamesimportantfor
studentswithintellectualdisabilities.

Step 1 – Literature Review
Protocol, Databases Searching and Data Extraction
Thefirststepoftheresearchincludesaliteraturereviewwiththeaimoffindingasetofexistingcharacteristics
ofdigitaleducationalgames.Thispaperfollowsaguidetoconductingasystematicliteraturereviewof
informationsystemresearchby theauthorsOkoliandSchabram(2010)because itmeets theneedsof
informationsystemresearcherswhohavetocombinesocialscienceandcomputingscienceresearchmethods.

Beforeconductingtheliteraturereview,apriorprotocolwasmade.Intheprotocoltheauthors
definedthatthisresearchshouldincludescientificjournalsaswellasconferenceproceedings.Inorder
tocollectpapers,keywordslike“classification”,“characteristics”,“taxonomy”and“concepts”were
combinedwithkeywords“games”,“educationalgames”,“education”,“digitaleducationalgames”,
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andsearchedinscientificdatabasesScopus,WebofScienceandontheweb.Sincethequeriesfound
alargenumberofpapers(1.415)thatmeetthekeywords,itwasnecessarytoreducethegivensetof
papersbyapplyingincludeandexcludecriteriadefinedintheprotocol(table1)inordertosingle
outcharacteristicsthatwillservetodescribedigitalgames.

Afterapplyingincludeandexcludecriteria1to3listedintable1anddeletingduplicatestudies,
there were 215 papers left. In order to find game characteristics, include and exclude criteria 4
wasappliedbyaqualitativereviewofpapersand12paperswereleftforanalyzing.Bydoingthat,
characteristics thatwill serve todescribedigitalgameswere singledout andgrouped into three
categories:characteristicsofdigitalgamesingeneral,characteristicsofdigitaleducationalgames,
andcharacteristicsofdigitaleducationalgamesforstudentswithintellectualdisabilities.Allpapers
wereexportedintheBibTeXformatandanalyzedintheJabReftool.

Results of the Literature Review
Fromthe12analyzedpapers,13characteristicsweresingledoutandgroupedintothreecategories:
characteristicsofdigitalgamesingeneral,characteristicsofdigitaleducationalgames,characteristics
ofdigitaleducationalgamesforstudentswithintellectualdisabilities(table2).

Table3sumsupimportantcharacteristicsofdigitalgamesingeneralanddigitaleducational
games.Eventhoughthecharacteristicsofdigitalgamesingeneralwerefoundineducationalgame
taxonomies,theyareequalforeducationalasfornon-educationalgames.Regardingthis,thefirst
characteristicreferstothetypeofgameinordertodistinguisheducationalfromnon-educational
games.Theothercharacteristicslikeaudio,narrative,rules,duration,feedback,andprerequisitein
thedomainareindetaildescribedintable3.Thedefinedcharacteristicsofdigitaleducationalgames
refertothegamegenre,typeoflearningoutcomeofthegame,categoryofmentalprocesseswhich
thegameaddress,knowledgedomainofthegame,complexityandplayingstyleandareindetail
describedintable3.

Table 1. Exclude and include criteria

No. EXCLUDE CRITERIA INCLUDE CRITERIA

1 Literaturereviews,books,booksectionsand
reports. Journalandconferencearticles.

2 StudiesnotwritteninEnglish. StudieswritteninEnglish.

3 Studiesnotinthefieldofcomputerscience
andsocialscience.

Studiesinthefieldofcomputerscienceand
socialscience.

4 Studiesthatdevelopagamebutdonot
mentionanygamecharacteristic.

Studiesthatmentiongamecharacteristicsinthe
educationalcontext.

Table 2. Number of characteristics by category

Category Number of characteristics

Characteristicsofdigitalgamesingeneral 7

Characteristicsofdigitaleducationalgames 6

Characteristicsofdigitaleducationalgamesforstudentswithintellectual
disabilities

0
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Table 3. Set of characteristics of digital games extracted from the literature

No. Characteristic Content Description Source

Characteristics of digital games in general

1

Typeofgame
Non-educational
game,Educational
game

Isagameeducationalornon-educational?
Itisimportanttodistinguisheducationalfromnon-
educationalgamesbecausesomecharacteristicsofgames
applytoallgames,whilesomeapplyonlytoeducationalor
non-educationalones.

(O’Brien,Lawless,
&Schrader,2010)

2 Audio Yes,No Doesthegamehaveaudiosound?
Audiomeansanysound–songs,speech…

(CoreGame
Ontology,2020)3

Narrative Yes,No
Doesthegamehaveanarrative?
Itisexaminedwhetherthegamehasguidancethroughthe
game–oralguidanceorwritingguidance.

4

Gamerules Yes,No

Doesthegamehaverulesorcanyoufreelymovethrough
thegame?
Mostgameshavesomerules,butsomeofthem,especially
foryoungerchildren,enabletomovefreelythroughthe
game(e.g.digitalcoloringbooks,gamesforlearningthe
alphabet…)

(Ghannem,2014)

5

Duration
Time-limited
activities,Free
playing

Doesthegamehavetime-limitedactivitiesorisitafree
playinggame?
Thisisalsoimportantforteachersinordertoplanclass
activities.

6
Feedback

Nofeedback,
Throughoutthegame,
Attheend

Doesthegamehavefeedbackmessagesthroughoutthegame
oronlyattheend?Feedbackincludesmessages,points,tips,
orinstructionsforplaying.

7 Prerequisitein
thedomain No,Little,Yes

Doesthegamerequirepreviousknowledgeinthedomain?
Thisisimportantfortherecommendationofgamesfor
students.

Characteristics of digital educational games

8

Gamegenre
Linear,Competitive,
Strategic,
Role-playing

Whatgenreisthegame?
Lineargames–uselinearlogicbuttheactionsemployedin
playingmaynotbelinear.Theyhaveclearproblems,require
verylittlecomplexproblem-solvingability,therulesarevery
repetitive,andrefertotraditionaldrill-and-practicelearning
likepuzzles,shooting,“jump-and-run”games.
Competitivegames–includeotherplayers(or“robots”)
competitivelyorcollaboratively.Theyvarywidelyintheir
aestheticfeatures,andtheplayermustpredicttheactionsof
otherplayers.
Strategicgames–involvemanagingacomplexsystem(city,
country,business).Playerslearndomain-specificcontent
knowledge,problem-solving,andfinemotorskillsbecome
lesscriticalforsuccess.
Role-playinggames–playerscreateuniquecharacterswith
someabilitiesandmustsucceedatvariouschallengesin
ordertoimprovethecharacters’abilities.

(O’Brien,Lawless,
&Schrader,2010)

9

Gagne’sfive
categories
oflearning
outcomes

Motorskills,
Verbalinformation,
Intellectualskills,
Cognitivestrategies,
Attitudes

Whatisthetypeoflearningoutcomeofthegame?
Motorskills–abilitiesinphysicalcontrolandexpression.
Verbalinformation–theabilitytoretain,recalland
communicatefacts.
Intellectualskills–abilitytomanipulateknowledgethrough
cognitiveoperations.
Cognitivestrategies–akintometacognitiveabilities,
monitoringalearner’sbehavior.
Attitudes–thelearner’sabilitytochoosefromamonga
groupofoptionsduetopersonalpreferenceratherthanlogic.

(Gagne&Briggs,
1974;O’Brien,
Lawless,&Schrader,
2010)
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Thewholesetofdefinedcharacteristicswillbeexplainedandanalyzedinthediscussionsection.
Sincecharacteristicsofdigitaleducationalgamesforstudentswithintellectualdisabilitieswerenot
foundintheliterature,thesecondstepofthisresearchwasmade.

Step 2 – Survey
Astheliteraturereviewdidnotfindanyspecialcharacteristicsthatcouldfitinthethirdcategoryand
thatwouldindicatethepossibilityofplayinggamesforstudentswithintellectualdisabilities,thestep
twooftheresearchincludedthedefinitionofthesespecialcharacteristics.

Research Process
Inthisstep,asurveywasconductedwiththeaimoffindingasetofcharacteristicsofdigitaleducational
gamesforstudentswithintellectualdisabilities.

AccordingtoDSM-V(AmericanPsychiatricAssociation,2013),whichfeaturesthemostcurrenttext
updatesbasedonscientificliteraturewithcontributionsfrommorethan200professionalsandprovides
astandardforthediagnosisandmanifestationsofmentaldisorders,therearethreedomainsbywhich
thevariouslevelsofseverityofintellectualdisabilitiesaredefinedbasedontheadaptivefunctioning,
andnotIQscores.Thesethreedomains(conceptual,social,andpractical)describecharacteristicsthat
areusedtodeterminetheadaptivefunctioningofeachstudentindividually.Thecharacteristicscanalso
provideinsightintothelimitationsofeachstudentandtheareasandskillsthatastudentmustfurther
develop.Thisfactcanalsobeusedtodescribegamesthroughtheskilllevelstheysatisfy.

No. Characteristic Content Description Source

10

Marzano’s
andKendal’s
Newtaxonomy
–category
ofmental
processes

Retrieval,
Comprehension,
Analysis,Knowledge
utilization,
Metacognition,Self-
systemthinking

Whichcategoryofmentalprocessesdoesthegameaddress?
Retrieval–recognizing,recalling,executing
Comprehension–integrating,symbolizing
Analysis–matching,classifying,analyzingerrors,
generalizing,specifying
Knowledgeutilization–decisionmaking,problem-solving,
experimenting,investigating
Metacognition–specifyinggoals,processmonitoring,
monitoringclarity,monitoringaccuracy
Self-systemthinking–examiningimportance,examining
efficacy,examiningemotionalresponse,examining
motivation

(Marzano&Kendall,
2007)

11

Marzano’s
andKendal’s
Newtaxonomy
–knowledge
domain

Information,
Mentalprocedures,
Psychomotor
procedures

Towhichknowledgedomainbelongsthegame?
Information–(declarativeknowledge)vocabularyterms,
facts,timesequences,principles,andgeneralizations
Mentalprocedures–(proceduralknowledge)thosewho
canbeexecutedautomaticallyliketactics,algorithms,
singlerules,andthosethatmustbecontrolledlikemacro
procedures
Psychomotorprocedures–foundationalprocedures,simple
combinationprocedures,complexcombinationprocedures

12

Complexityof
learning

Learningwithout
noticing,
Learningbyplaying,
Realityasagame

Whatisthecomplexityofthegame?
Learningwithoutnoticing–simpleeducationaltasks,the
pedagogicalgoalistheconsolidationofexistingknowledge,
memorizingconceptsandsymbols.
Learningbyplaying–requirescomprehensionofavailable
knowledge,theconditionsofthetaskaresetinthegame
form.
Realityasagame–theeducationmaterialismorecomplex
extensiveanddirectlyconnectedtotherealwordrequiring
reflection.

(Bylieva&Sastre,
2018)

13

Playingstyle Competitive,
Cooperative

Isthegamecompetitiveorcooperative?
Competitivegameshaveotherplayersandthemaingoal
istoovertaketheotherplayers.Cooperativegamesare
single-playergamesormultiplayergameswiththeaimof
co-creation.

(Ghannem,2014)
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Accordingly,theauthorsfirstextractedthecharacteristicsfromDSM-Vaccordingtowhichthe
student’sadaptivefunctioningisassessedandthelevelofintellectualdisabilityisdetermined.After
extractingthecharacteristics,itwasnecessarytodeterminelevelsforeachcharacteristicinorderto
describedigitaleducationalgames.Thiswasdone incollaborationwithaspecialist inspeechand
languagepathologyandspecialistineducationalrehabilitation.Afterdefiningthelevels,aquestionnaire
wasmadeinordertocheckthedefinedlevelswithexpertsinthefield.Thequestionsinthequestionnaire
wereformedtoexpressagreementwiththecharacteristicsanddefinedlevelsforeachcharacteristic.In
caseofdisagreementparticipantswereaskedtosuggesttheirowncharacteristics/leveling.

Participants
Thesurveyincludedfiveparticipants,twospecialeducationteachersfromtheCenterforEducation
Rijeka,Croatia,andthreespecialeducationteachersfromtheCenterforEducation“TomislavŠpoljar”
inVaraždin,Croatia.Theteachersareworkingwithstudentswithintellectualdisabilitiesonadaily
basis.Twoofthemareworkingfor29years,onefor23years,andtwofor11yearswithstudentswith
intellectualdisabilities.Theparticipantswereselectedaccordingtotheavailabilityoftheauthors,
buttakingintoaccountthefollowingcriteria:(1)morethan10years’workexperienceineducation
ofstudentswith intellectualdisabilities; (2)experience inusingdigitaleducationalgames in the
teachingprocess;(3)recommendationoftheheadoftheinstitutionwheretheexpertisworking.

Data Collection and Analysis
Inthesurvey,aquestionnaireof12yes/noquestionswasgiventoparticipantswheretheywereaskedto
expresstheiragreement(answeryes)ordisagreement(answerno)withthegivenlevelsand,incaseof
disagreement,tosuggestchanges.Anexampleofthequestionforthecommunicationcharacteristicin
thesocialdomainis:“Inyouropinion,isthenextlevelingfortheareaofcommunicationright?”This
questionwasrepeatedforeachcharacteristicwiththepossibilityofcommentingondisagreementsand
proposingowngradations.Takingintoaccounttheavailabilityofdigitaleducationalgames,forthesocial
domainrelatedtoemotionsandbehaviorandforthepracticaldomain,nolevelingwassuggested,so
thesurveyonlyexaminedwhetherthesecharacteristicsareconsideredrelevantinthecontextofdigital
educationalgames.ThesurveywascreatedandanalyzedinthesurveysystemLimeSurveySoftware.

Aftercollectingtheanswers,thedatawasanalyzedandinplaceswhereexpertshaveindicated
theirdisagreementwiththecurrentlevelingconcordanceinthelevelingwasdeterminedandbased
onthatasinglelevelingwasmadeforeachcharacteristicofthedomains.Theprocesswasrepeated
foreachcharacteristicofeachdomain.Finally,alistoflevelsofcharacteristicswasobtainedwhich
willbeexplainedinthediscussionpart.

Results of the Survey
Therelevanceofthelevelswastestedinthesurveywhereparticipantswereaskedtoexpresstheir
agreementordisagreementwiththegivenlevelsand,incaseofdisagreement,tosuggestchanges.
Allparticipantsagreedthattheproposedcharacteristicsarerelevanttothefieldofdigitaleducational
games,andallparticipantsagreedwith theproposed levelingofcharacteristics.Thefinal listof
characteristicandtheirlevelingisgiveninTable4.

DISCUSSIoN

Thischapterpresentsthediscussionoftheobtainedresultsfrombothstepsofthisresearchtogether
–theliteraturereviewandthesurvey.

Themostimportantdifferencebetweennon-educationalandeducationalgamesisinthewell-
definedpedagogicalaspectofgamesforeducationalpurposes.Withthisinmind,itisimportantto
highlightpedagogicalcharacteristicsofeducationalgames.Authors(O’Brien,Lawless,&Schrader,
2010)usedsomepedagogicalaspectsinordertoclassifydigitalgamesforeducationalpurposes.
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Table 4. Set of characteristics of digital educational games for students with intellectual disabilities

No. Characteristics Content

Conceptual domain

1 Reading

  0.thegamedoesnotdevelopreadingskills
  1.thegamedevelopspre-readingskills(distinguishingtextfromimage,trackingtextfromlefttoright,global
reading...)
  2.thegamedevelopstheskillofreading:
               2.1.byspellingand/orreadingsyllables
               2.2.shorterandlongerwords
               2.3.wholesentences
  3.thegamedevelopstheskillofreadingwithunderstanding

2 Writing

  0.thegamedoesnotdevelopwritingskills
  1.thegamedevelopsthewritingoffirstletters
  2.thegamedevelopsformalwriting
  3.thegamedevelopshandwriting

3 Mathematics

  0.thegamedoesnotdevelopmathematicalskills
  1.thegamedevelopspre-mathematicalskills(relationsinspace,relationsbetweenobjects,propertiesofobjects,
geometricshapes,quantity)
  2.thegamedevelopsbasicmathematicalskills:
               2.1.connectingnumberandquantity
               2.2.namingnumbers(single-digit,two-digit,three-digit)
  3.thegamedevelopstheskillofcounting
  4.thegamedevelopsadditionandsubtraction
               4.1.upto5
               4.2.upto10
               4.3.to100
  5.thegamedevelopsmultiplicationwithacalculator

4 Time

  0.thegamedoesnotdeveloptime-relatedskills
  1.thegamedevelopstheskillofnamingthedaysoftheweekandtheseasons
  2.thegamedevelopstheskillofdeterminingthetimeofday(morning,noon,afternoon,evening,night)
  3.thegamedevelopstheskillofdeterminingtimeconcepts-today,yesterday,tomorrow
  4.thegamedevelopstheskillofnamingthemonthoftheyear
  5.thegamedevelopstheskillofreadingtimeontheclock

5 Money

  0.thegamedoesnotdevelopmoneyrecognitionandmoneymanagementskills
  1.thegamedevelopstheskillofrecognizingmoneyasanobject
  2.thegamedevelopstheskillofdistinguishingcoinsfrombanknotes
  3.thegamedevelopstheskillofdeterminingthevalueofmoneyindividually
  4.thegamedevelopstheskillofunderstandingtheusevalueofmoney
  5.thegamedevelopstheskillofmakingpurchases

       Social domain

6 Communication

  0.thegamedoesnotdevelopcommunicationskills
  1.thegamedevelopsnon-verbalcommunication(gesture,image,facialexpressions)
  2.thegamedevelopspoorverbalcommunication
  3.thegamedevelopsverbalcommunicationinsentences

7 Conversation
  0.thegamedoesnotdevelopconversationalskills
  1.thegamedevelopsaconversationwiththestudentthatisrelatedtohisusualsocialsituation
  2.thegamedevelopsamorecomplexconversationwiththestudentwithtopicsoutsideofhisusualsocialsituation

8 Language

  Linguisticcomprehension
  0.thegamedoesnotdeveloptheskilloflinguisticcomprehension
  1.thegamedevelopslinguisticcomprehensionofgrammaticallysubstantivelysimplesentences
  2.thegamedevelopslinguisticcomprehensionofgrammaticallysubstantivelymorecomplexsentences
  Languageproduction
  0.thegamedoesnotdeveloptheskilloflanguageproduction
  1.thegamedevelopstheskillofusingsimpleutterances
  2.thegamedevelopstheskillofusingcomplexsentencestatements

9 Emotionsandbehavior*

  •thegamedevelopstheskillsofexpressingandregulatingemotions
  •thegamedevelopsrule-followingskills
  •thegamedevelopsskillsofunderstandingriskysocialsituations
  •thegamedevelopsriskrecognitionskillsformanipulationfromothers

Practical domain

10 Transportation*   •thegamedevelopstheskillsofusingpublictransport

11 Goingtoschool*   •thegamedevelopstheskillsofgoingtoschool

12 Feeding*   •thegamedevelopsfeedingskills

13 Dressing*   •thegamedevelopsdressingskills

14 Personalhygiene*   •thegamedevelopspersonalhygieneskills

* No levels were defined. It is only necessary to indicate the existence of different characteristics in games.
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Theyproposedataxonomythatoutlinesfourgamegenresthatdependonthecognitivefunctionsand
skillsthegamesengage.Inthefirstlineargamegenre,successrequireslinearlogic,inthesecond
competitivegamegenre,successrequiresanticipatingactionsofotherplayersbesideslinearlogic.
Inthethird,strategicgamegenre,successrequiresstrategicplanningandmanagementofacomplex
system,andinthelast,role-playinggamegenresuccessrequiresdevelopingandmaintainingaprofile
ofprobabilitieswithinacomplexenvironment.Accordingly,thesegenresareincludedasoneofthe
importantcharacteristicsofdigitaleducationalgames(characteristic9intable3).

Allbeforementionedgamegenresareassociatedwiththefivecategoriesoflearningoutcomes
(Gagne&Briggs,1974)whichisalsoincludedasacharacteristic(characteristic10intable3),
Bloom’staxonomyofeducationalobjectives(Bloom&Krathwohl,1956),andJonassen’stypology
ofproblem-solving(Jonassen,2004).AlthoughJonassen’sProblemSolvingTypes(Dilemma,Case
analysis, Design, Strategic performance, Diagnosis-solution, Troubleshooting, Decision-making,
Rule-using,Story,Algorithmic,Logical)fitgoodintothelinkingpatternoftheeducationalgames
taxonomy,itwasnotincludedinthefinallistofcharacteristicsduetothegreatestfocusontheproblem
domainwhichisinthehigherlevelsofthetaxonomy(Jonassen,2004;O’Brien,Lawless,&Schrader,
2010),andthereforenotadequateforstudentswithintellectualdisabilities.

Also, theBloom taxonomy isnot included in the set of characteristicsbecause it has some
flaws.Thetaxonomycomplementstraditionallearningwithacademicproceduresofstep-by-step
learning,butthedigitalenvironmentenablesthelearnertoengagethecontentfirstandthenmodify
theirapproachthroughiterativefailure/feedback(reverseorderofBloom’shierarchy)(Cao&Hill,
2009).Bloom’staxonomyalsooversimplifiesthenatureofthoughtanditsrelationshiptolearning
(Furst,1994).Forthatreason,authorsAnderson,Krathwohletal.(Anderson,etal.,2001)madea
revisionofBloom’staxonomy,butthatrevisionalsoattemptedtousedegreesofdifficultyasthe
basisofthedifferencebetweenlevelsofthetaxonomy.So,anyattempttodesignataxonomybased
onthedifficultyofmentalprocessingisnotrecommendedbecauseofthepsychologicalprinciple
thateventhemostcomplexprocessescanbelearnedatthelevelatwhichitisperformedwithlittle
or no conscious effort (La Berge, 1995; Marzano & Kendall, 2007) which can be significantly
observedinstudentswithintellectualdisabilities.Forthatreason,theauthorsMarzanoandKendall
introducedtheNewTaxonomyofeducationalobjectives(Marzano&Kendall,2007)whichisatwo-
dimensionalmodelwithsixcategoriesofmentalprocessesandthreedomainsofknowledge.The
modelisbasedonthethreesystemsofthought–theself-system,themetacognitivesystem,andthe
cognitivesystem(Marzano&Kendall,2007,p.19).Also,theNewtaxonomyincludespsychomotor
proceduresasatypeofknowledgewhichisveryimportantforeducationalgamesthatseektoenhance
thefinemotorskillsofstudents.Forthesereasons,theNewTaxonomyisincludedinthesetofthe
characteristics–ascharacteristic11(categoryofmentalprocesses)intable3,andcharacteristic12
(domainknowledge)inthesametable.

Authors (Bylieva & Sastre, 2018) classified games into three levels depending on their
educationalcomplexity.Indoingso,theytookintoaccountwhethertrainingcantakeplaceinthe
gamecompletelyorifacertainlevelofknowledgeisrequiredtoparticipateinthegame.Thefirst
level–learningwithoutnoticingincludesgameswithsimpleeducationaltasksandthepedagogical
goalistheconsolidationofexistingknowledge,memorizationofsymbols,andsimpleskills.The
secondlevel–learningbyplayingrequirescomprehensionprocessingofavailableinformation,and
thethirdlevel–realityasagamehasamorecomplexeducationalmaterialandisconnectedtothe
realworld.Asthisclassificationcorrespondstotheneedsofstudentswithintellectualdisabilities,it
wasalsoincludedinthesetofcharacteristics(characteristic13intable3).

Tomakethesetofcharacteristicscompletefortheneedsofontologybasedsystemdevelopment,
theauthorshaveaddedseveralcharacteristicsofdigitaleducationalgamesthatwillfacilitatethe
processofontologydevelopment.Thenewsetofcharacteristicsare listedin table5.Thefirst6
characteristicsrefertodigitalgamesingeneralandincludetheusedplatform,languageofthegame,
appropriateageforplaying,gamename,descriptionandURL.
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Exceptfortheimportancetopointingoutmajorcharacteristicswhicharegenerallyimportant
fortheuseofdigitalgamesineducation,itiscrucialtomarkoffthecharacteristicsthatarespecific
andshouldbeespeciallytakenintoaccountforstudentswithintellectualdisabilitiesbecausethe
advancementofthosestudentsisrelativelyslow(italldependsontheseverityofintellectualand
adjacentdisabilities)whichdemandsfrequentrepeatingofinstructionsandactions(Stančin&Hoić-
Božić,2019).Asseenfromtheabovementioned,themostimportantthingintheprocessofeducation
ofanintellectuallydisabledstudentistheawarenessofindividualdifferencesbetweenstudents,and
takingintoconsiderationobstaclesthatappearasaconsequenceofdifficultiesandthatcouldleadto
digitalexclusion(Rocha,etal.,2012).Thosedifficultiescanbeslowerlearning,lowlevelofreading
comprehension,limitedfinemotoric,loweredspatialperception,pooreyesight,aswellashandor
eyecoordination,poorfingerdexterity,andloweredthresholdofinformationoverload(Friedman&
Bryen,2007;Rocha,Bessa,Melo,Barroso,&Cabral,2016).

Takinthisintoaccount,theremaining4characteristicsintable5belongtothecharacteristicsof
digitaleducationalgamesforstudentswithintellectualdisabilities.First,itisnecessarytoassociate
thegamewithaparticularschool/centersubjectsothatteachersknow,withoutpriorgametesting,
withwhichsubjectthegamecorrelates(educationalarea).Also,itisimportanttoknowifagamehas
avirtualassistant,orateachertakesonthatroleinthegame.ThisisfollowedbytheICTrequirements
ofthegamebecausesomestudentsarenotindependenttechnologyusers,sotheteacherisneeded
foreachsubsequentstepofagame.Furthermore,studentswithintellectualdisabilitieshavelowered
thresholdofinformationoverload,soitisnecessarytodeterminethelevelofinformationthatappears
inagame.Detaildescriptionsarepresentedintable5.

Togetabetterinsightintothewholesetofdigitaleducationalgamecharacteristics,agame
exampleisgiveninTable6.Thegameisdescribedbyallthedefinedcharacteristics,andbasedonthis,
specialeducationteacherscanassesswhichoftheirstudentscanplaythegivengame.TheMathKids
gameisagameforlearningcounting,additionandsubtraction.Becauseofthatthemostimportant
thingis todefinethemathematicslevelofthegame–itfits inthelevel4.2(thegamedevelops
additionandsubtractionupto10)whichindicatestheteacherwhichstudentscanplaythisgame.Of
course,itisnotenoughtolookonlyatthelevelofmathematics,becausestudentswithintellectual
disabilitiesalsohaveotherobstacleswhicharebeforementionedinthepaper.Accordingly,thereare
alsoanumberofothercharacteristicsofgamessuchasreading,writing,time,money,adaptiveskills
andthetheoreticalbackgroundoflearningthroughtheGagne’sfivecategoriesoflearningoutcomes
andMarzano’sandKendal’sNewtaxonomy.

LIMITATIoNS

Asinmostresearchstudies,itisnecessarytopointoutcertainlimitationsofthisstudy.Duetothe
limitedaccesstospecificdigitaldatabases,itcanbepresumedthattheaccesstoalargernumber
ofdigitaldatabaseswouldgivedifferentresults.Also,usingmoreordifferentkeywordsmayhave
resultedinalargernumberofarticlesbecausedifferentauthorsinterpretthesametermsinadifferent
way.Itisalsoimportanttomentionthenarrowregionalcharacteristicandnumberofparticipantsof
thestudybecauseitwasconductedintwospecialeducationcentersandinvolvingmoreschoolsor
specialeducationcenterswithmoreexpertsinthefieldcouldgivedifferentlevelofagreementwiththe
proposedlevels.Becauseofthat,itisnecessarytolimitthepossibilityofgeneralizinganditcannotbe
claimedthatthestudyresultsarerepresentativeoftheentirepopulationofspecialeducationteachers.

CoNCLUSIoN AND FUTURE WoRK

Throughthiswork,importantcharacteristicsofdigitaleducationalgameswereidentified,andaset
ofcharacteristicsbywhicheachgamecouldbedescribedwasdefined.Theresearchwasmadein
twophases.Thefirstphaseoftheresearchwastoreviewtheliteraturebywhich13characteristics
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ofgameswerefoundandgroupedintothreecategories.Thesecondphaseoftheresearchincluded
theextractionofgamecharacteristicsfromtheDSM-V(14characteristics)bywhichonecanassess
whetheragamecanbeplayedbyastudentwithintellectualdisabilities.Thesurveyservedtoevaluate
theextractedcharacteristicsandtoprovidelevelingfor9ofthe14characteristics.

Thus,thesetofgamecharacteristicscreatedinthispaperhasascientificbasis,asitwasextracted
fromexistingscientificpapers–partlyfromasystematicliteraturereview,andpartlyfromtheDSM-V.

Table 5. New set of characteristics of digital educational games

No. Characteristic Content Description

Characteristics of digital games in general

1
Usedplatform iOS,Android,Windows,

Notplatformdependent

Whereisthegameavailable?
Thisisimportantfortheteachersinordertoknow
onwhichplatformtheycandownloadthegame.

2

Language Nolanguage,Croatian,
English

Doesthegameuselanguageoronlysigns?
Itisimportanttopointoutifthegamesupportsthe
Croatianlanguagebecausethesystemwillbetested
inCroatianschools.

3
Appropriateage 0-3,4-7,8-11,12-15,16-

19,20+

Whichistheappropriaterangeofageforplaying?
Thecreatorsofagameoftenindicatetheappropriate
ageinthedescriptionofagame.

4 Gamename String Whatisthenameofagame?
Thenameservesasanidentifierforthegame.

5 Game
description String

Whatistheaimofthegame?
Descriptionofagameisusefulforspecialeducation
teacherstogetfamiliarwiththegame.

6 URL String Whereisthegameavailable?
TheURLofagamefacilitatesthegamesearch.

Characteristics of digital educational games for students with intellectual disabilities

7

Educational
Area

Introductiontoschool
andsurrounding,Self-
care,Communication,
Socialization,Creativity,
Traininginperforming
activities,Sports,
Organizedfreetime
spending

Towhichsubjectinschool/centercanthegamebe
associated?
Thisisimportantinformationforspecialeducation
teachersbecauseinthatwaytheycanplantheir
educationalactivitiesandusegamesinthe
appropriateschoolsubject.

8
Virtualassistant Yes,No

Doesthegamehaveavirtualassistant/tutor?
Avirtualassistant/tutorisacharacterinagamewho
explainshowthegameworks.

9

ICT
requirements

Low,
Medium,
High

WhataretheICTrequirementsofthegame?
Low–thegameisveryintuitive,eachstepofthe
gameisdemonstrated
Medium–somestepsaredemonstrated,andsome
stepsareonlydescribed
High–lessintuitiveinterface,stepsofthegameare
notdescribednordemonstrated

10

Amountof
information

Low,
Medium,
High

Howmanynewinformationispresentedinthe
game?
Low–oneortwonewinformationperscreen
Medium–threeorfournewinformationperscreen
High–morethanfornewinformationperscreen
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Table 6. Example of describing the game Math Kids with the defined set of characteristics

Characteristic Example of a game

Characteristics 
of digital 
games in 
general

Gamename Math Kids

Gamedescription
Math Kids is the perfect introduction to the basics of counting, addition, and 
subtraction. It will teach children sorting and logical skills along with early 
mathematics, giving them the perfect foundation for a lifetime of learning.

URL https://apps.apple.com/us/app/math-kids-add-subtract-count/id1272098657

Typeofgame Educational game

Audio Yes

Narrative Yes

Gamerules Yes

Duration Free playing

Feedback Throughout the game

Prerequisiteinthedomain Little

Usedplatform iOS, Android

Language Croatian

Appropriateage 8-11

Characteristics 
of digital 
educational 
games

Gamegenre Linear

Gagne’sfivecategoriesoflearningoutcomes Intellectual skills

Marzano’sandKendal’sNewtaxonomy–category
ofmentalprocesses Analysis

Marzano’sandKendal’sNewtaxonomy–knowledge
domain Mental procedures

Complexityoflearning Learning without noticing

Playingstyle Cooperative

Characteristics 
of digital 
educational 
games for 
students with 
intellectual 
disabilities

Reading Level 0: the game does not develop reading skills

Writing Level 0: the game does not develop writing skills

Mathematics Level 4.2: the game develops addition and subtraction up to 10

Time Level 0: the game does not develop time-related skills

Money Level 0: the game does not develop money recognition and money management 
skills

Communication Level 0: the game does not develop communication skills

Conversation Level 0: the game does not develop conversational skills

Language

Linguistic comprehension – level 1: the game develops linguistic comprehension of 
grammatically substantively simple sentences
Language production – level 0: the game does not develop the skill of language 
production

Emotionsandbehavior No

Transportation No

Goingtoschool No

Feeding No

Dressing No

Personalhygiene No

EducationalArea Training in performing activities

Virtualassistant Yes

ICTrequirements Low

Amountofinformation Low
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Accordingly,thecontributionsofthepaperallowforaprecisedefinitionofwhetheragamecanbe
playedbystudentswithintellectualdisabilities.Thedefinedsetofcharacteristicswillservetocreate
anontologybasedsystemthatwillprovidespecialeducationteacherswithrecommendationswhich
willhelpthemtoimplementdigitalgamesintheteachingprocess.Thiswilladdressthestudent’s
individualneedswiththegoalofdevelopingintellectualandadaptiveskillsofthosestudents.The
ideaoftheontologyistodescribegamecharacteristics,relations,andusersinaformalandmachine-
readableway.Also,bydefiningsemanticdatamodelsandcombiningthemwiththeassociateddomain
knowledge,theindividualneedsofstudentscanbemoreformallydescribedwhichwillmakeiteasier
forthesystemtomakerecommendations.
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