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ABSTRACT

Theuseofcomputergamesineducationhasbeenincreasinginpopularityduringthepastdecade.
Game-basedlearningenvironmentsaredesignedtoteachspecificknowledgecontentandskill-based
learningoutcomesusinggameelements.Onemainreasonforusinggame-basedlearningenvironments
istoincreasestudentmotivationandengagementwhileteachinglearningoutcomes.Manyofthe
game-basedlearningenvironmentsaredesignedsothatstudentswillreachmaximumflow,whichis
definedasstudentsbeingsocompletelyimmersedinthatgamethattheydonotnoticethattheyare
learning.Theselearningenvironmentshavebeenshowntoimprovemanybehaviourandcognitive
learningoutcomes.Whilegame-based learninghasmanybenefits, someeducational researchers
haveindicatedthatitisoftenverycostlytodevelopacomplexgame-basedassessmenttoteacha
fewlearningoutcomes.Hence,insomecasesitismorebeneficialtoapproachtheuseofcomputer
gamesineducationusinggamification.
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GAMIFICATIoN

Gamificationisdesignedtousegame-basedelementstoteachstudentsspecificlearningoutcomes
(Dicheva,Dichev,Agre,&Angelova,2015;Mora,Riera,Gonzalez,&Arnedo-Moreno,2017).A
reviewofthegamificationliteraturehighlightedsomeofthemostcommongame-basedelementsused
ineducation:points,levels/stages,badges,leaderboards,prizes/rewards,progressbars,storylines,
andfeedback(Brull&Finlayson,2016;Nah,Zeng,Telaprolu,Ayyappa,&Eschenbrenner,2014).
Gamificationallowseducatorstointegrateafewormanyofthesegame-basedelementsintoalearning
environment.Similartogame-basedenvironments,gamificationaimstoincreasestudentmotivation
andengagementduringtheirlearningbyprovidingchallenginggoals(Faiella&Ricciardi,2015).
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However, these two approaches differ on their foundations: game-based learning uses the game
environmenttoteachspecificlearneroutcomes,whilegamificationfocusesonusinggame-based
elements inaneducationcontext (Nahetal.,2014;Oritz,Chiluiza,&Valcke,2016).Similar to
game-basedlearning,manystudieshaveindicatedthatgamificationincreasedstudents’affectand
cognition(Dichevaetal.2015;Moraetal.,2017).

There are many gamification frameworks that are used to implement game-based elements
intovarious learningcontexts (Moraetal.,2017).Asystemic reviewofover2000gamification
publicationsrevealedthattheMechanics-Dynamics-Aesthetics(MDA)frameworkisoneofthemore
popularframeworksthatisused(Hunickeetal.,2004).TheMDAframeworkisaformalstructuralist
approachthatbridgesthecomplexitiesofgamedevelopment,playercriticism,anddesignresearch
bybreakingdowngamesintothreecomponents:mechanics(i.e.,rules),dynamics(i.e.,system),and
aesthetics(i.e.,affectiveresponse;Hunickeetal.,2004).Manygamificationframeworks,suchas
theMDA,focusondevelopinganimmersiveandinteractivelearningenvironmentwhichtakesinto
accountallthedifferentandinter-relatedgamecomponentstogethertoformonesystem.Thefocus
hereisononegamifiedsystemwhichisdesignedwithstudentneedsattheforefront(Deterding,
Sicart,Nacke,O’Hara,&Dixon,2011).Thesegamifiedsystemsfocuson theholisticpictureof
gamificationwhichprovidestudentswithmeaningfulchoicesinthepursuitofinterestingchallenges
insteadofthemundanegameelementssuchaspoints,badges,andleaderboards(Deterding,2012).

While some gamification scholars have indicated the importance of designing the entire
learningenvironmentasoneholisticsystem,othershavetakenamorecompartmentalizedapproach
byintegratingafewgame-basedelementsintoalearningenvironmentatonetime(Moraetal.,
2017).Whiletheframeworksthatareidentifiedintheliteraturedonotindicateaspecificnumber
ofgame-basedelementsthatshouldbeintegratedintoalearningenvironment(Moraetal.,2017),
mostgamificationstudiesoftenusetwoormoreelementsatthesametimetoimprovestudents’
learning(Dichevaetal.,2015).Althoughmanyofthestudiesthatintegratedmultipleelements
intothelearningenvironmentproducedthedesiredresultofincreasedunderstandingoflearning
outcomes(Abramovich,Schunn,&Higashi,2013;Morrison&DeSalvo,2014),areviewofthese
studiesindicatedaneedtoinvestigateeachgame-basedelementindividuallytobetterunderstand
howeachoftheseelementsimpactseducation(Faiella&Ricciardi,2015).Assuch, thisstudy
aimstoinvestigateonlyonegame-basedelement–gamificationofformativefeedback–onstudent
learningintheclassroom.

Gamification of Formative Feedback
Mostdigitalgamesintegrateelaboratefeedbackintothesystemwhichnotifiesplayersoftheircurrent
performance(Despain&Acousta,2013;Gee,2007;Rogers,2010).Formativefeedbackprovidedto
studentsduringadigital-gameenvironment(e.g.,earningin-gamemoneyorjewels)isoftenevaluated,
reflectedupon,andusedbyplayerstoenhancetheirfuturein-gameperformance(Gee,2007;Shute&
Ventura,2013).Literaturesurroundinggame-basedfeedbackhasidentifiedsomecommonfeedback
characteristics:brevity,real-time,andskill-based(Despain&Acousta,2013;Rogers,2010).

First,thefeedbackprovidedduringagameisoftenverybriefandminimaldespitebeingcalculated
usingcomplexin-gamepointallocationsystems(Shute,Ventura,Bauer,&Zapata-Rivera,2009).For
example,playersmayreceiveformativefeedbackabouttheirperformanceusingalifebarwhichisa
simplebargraphdepictionofanin-gameavatar’shealthindicatorsignifyingtheamountofdamage
ornumberofhitsithasreceived.Whenthelifebarreacheszero,thegameisoverandtheavatarwill
havetore-startthatspecifictaskorlevel.Theselifebarsareoftenreal-time,whichisreflectiveof
players’currenthealthduringeachmomentofthegame.Althoughtheplayermayreceivesimplistic
feedbackintermsofalifebar,themechanismusedtocalculatethevaluesinthelifebarmaybe
highlycomplexbyfactoringthequantityandmagnitudeofeachhitreceivedbytheavatar.Second,
game-basedfeedbackisoftenareflectionofplayers’real-timeperformance.Forexample,players’
lifebarsareoftenareal-timeindicatoroftheirperformanceduringthespecifictask.Thisindicator



International Journal of Game-Based Learning
Volume 10 • Issue 1 • January-March 2020

3

isnotinfluencedbypreviousperformanceachievementsorfailures.Third,thefeedbackprovidedto
studentsisoftenfocusedonspecificskillsinsteadofasingletask.Forexample,playersmayreceive
in-gamepointsfortheskillofbeingcreativeinsteadoffocusingonaspecifictask.

Oneofthemostalluringaspectsofgame-basedformativefeedbacksystemsisthatplayersoften
evaluate,reflect,andusethefeedbacktoimprovetheirperformanceonfuturetasks.Thisself-initiated
evaluation,reflection,anduseofformativefeedbackisanimportantstepduringthelearningprocess
(Leighton,Chu,&Seitz,2013).Hence,thereisaneedtoinvestigatethistypeofgame-basedfeedback
sothatstudentsmayevaluate,reflect,andusetheformativefeedbacktoimprovetheirperformance
ineducationalenvironments.

Educational Formative Feedback
Formativefeedbackiscrucialtotheprocessofknowledgeandskillsacquisition(Leightonetal.,
2013;Shute,2008).Theuseofformativefeedbackduringlearningiscomplexbecauseitisnotonly
acognitiveprocessbutalsorequirestheconsiderationofaffectivedispositions(Immordino-Yang
&Damasio,2007).Tofacilitatesuccessfulandpositiveexperiencesoflearning,educatorsneedto
considerhowhumanemotionsenhanceorhinderstudents’useofformativefeedback(Lajoie,2008;
Sawyer,2006).Inmeetingthegoalofdevelopingalearningenvironmentthatissensitivetostudents’
emotions, game-based environments are a powerful ally (Shute & Ventura, 2013). Game-based
formative feedback systemsarepowerfulbecause students arewilling to self-initiate evaluation,
reflection,anduseofthefeedbackprovidedduringagame.Assuch,theprinciplesbehindthese
digitalgamefeedbacksystemsareusefulinaneducationalenvironmenttohelpeducatorsprovide
formativefeedbackthatisusedinameaningfulway.

Researchintherealmofformativefeedbackhasoftenfocusedonthetechnicalelementsofthe
content(e.g.complexityoffeedback)anddelivery(e.g.,timing)ofthefeedbackprovidedtostudents
(Kluger&DeNisi,1996;Shute,2008).Despitethequantityofresearchstudiesconductedonthe
provisionofformativefeedback,thereisalackofresearchtohelpeducatorsunderstandstudents’
useoffeedback(Harrisonetal.,2016;Shute,2008).However,students’useoffeedbackisimportant
intermsofimprovingtheacquisitionofknowledgeandskillsduringthelearningprocess(Leighton
etal.,2013).Students’decisionsofwhethertousefeedbackinameaningfulwayisoftenguided
byanemotionalandcognitiveevaluationofthelearningenvironment.Aframeworkthatintegrates
students’evaluationofthelearningenvironmentandtheiruseofformativefeedbackisthelearning
errorandformativefeedback(LEAFF)model(Leightonetal.,2013).

Learning Error and Formative Feedback (LEAFF) Model
TheLEAFFmodeloutlinesthatalearningenvironmentdeemedemotionallysafebystudentsallows
themtofeelateaserevealingtheirmisconceptionsandlearningerrors,whichishypothesizedto
developmoremeaningful feedbackforstudents touseduring theformativephasesof learning
(Leightonetal.,2013).Whenstudentsfeelateaserevealingwhattheydonotunderstandandthus
sharetheirmisunderstandings,educatorscanhelpcorrectthesemisconceptionsbyprovidingrelevant
formativefeedbackthatisspecificallytargetedtotheerrorsrevealed.Formativefeedbackthatis
deemedmeaningfulandrelevanttostudents’performancesisexpectedtobeacceptedandisused
bystudentsmorereadilythanothertypesoffeedback(Smith,diSessa,&Roschelle,1993).The
LEAFFmodel,showninFigure1,involvesthreeparts.ThefirstpartoftheLEAFFmodelfocuses
ontheinstructionalclimatewithinclassrooms,whereeducatorsengageinpedagogicalbehaviors
(e.g.,discussingtheimportanceofmakingerrorsduringthelearningprocess)thateitherexplicitly
orimplicitlypromotesafetyorrisktakingforlearnersexperimentingwithnewknowledgeand
skills.PreviousstudiesoftheLEAFFmodelusedexplicitdiscussionstoconveythaterrorsarea
naturalandnecessarypartoflearningcomplexmaterial(Chu&Leighton,2019;Firestein,2016;
Leighton&BustosGomez,2018).Studentswhoarereceptivetotheseideasareexpectedtoview
theirclassroomsasemotionallysafe.
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ThiscurrentstudyfocusedonthesecondandthirdpartsoftheLEAFFmodel,whicharehighlighted
usingareddashedoutlineinFigure1.Inthesecondpartofthemodel,studentsdevelopmentalmodels
thatrepresenttheirlearningenvironments.Mentalmodelsarerootedindecadesofcognitivescience
researchindicatinginternalrepresentationsthatreflectanindividual’sperceptionandunderstanding
oftheworldaroundthemforthepurposesofreasoningandproblemsolving(Johnson-Laird,1983).
Studentswhoviewtheclassroomorlearningenvironmentasemotionallysafearelikelytopossess
mentalmodelsthatprovideaninternalsenseofease,allowingthemtoacknowledgelearningerrorson
formativeassessmentsandtousetheformativefeedbackduringtheirlearning.Studentswhofeelatease
withintheirlearningenvironmentarelikelytomakemoreerrorsduringthetrainingphaseoflearning
becausetheyfeelsafetakingintellectualrisks,andgainingadeeperunderstandingofthecontent.

Inthethirdpartofthemodel,itishypothesizedthattheearlyintellectualrisk-takinganduseof
formativefeedbackallowsstudentswhofeelsafeintheirlearningenvironmentstomakefewererrors
onsummativeassessments(Leightonetal.,2013).Overtime,studentswhofeelsafeinrevealingwhat
theydonotunderstandareexpectedtoexhibitenhancedemotionalexperiencesandimprovedacademic
performance.Duringthesecondandthirdportionsofthemodel,itisimportanttoprovidestudents
withfeedbackthattheyconsiderformative,sothatitwillbeused.Game-basedfeedbackhasbeen
showntobepositivelyreceivedbyplayersduringgameplayasevidencedbytheiruseofthefeedback
toimprovetheirperformanceduringthelattertasksandlevels(Gee,2007;Rogers,2010).Hence,
utilizingsomeofthegame-basedformativefeedbackdesignprinciplesmayhelpbolsterstudents’
useofeducationalfeedbackintheclassroom(Despain&Acousta,2013;Gee,2007;Rogers,2010).

Figure 1. The learning errors and formative feedback (LEAFF) model. Adapted from Leighton, Tang and Guo (2017). Reprinted 
with permission.
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RESEARCH QUESTIoNS

Themainobjectiveofthisstudywastoinvestigatewhetheragame-basedformativefeedbackreporting
systemusingclassroom-basedformativeassessmentsmayenhancestudents’useofformativefeedback
intheclassroomaswellasknowledgeandskillacquisitionduringtheunit.Specifically,theresearch
questionsthatguidedthisstudywere:

1. Howoftendidstudentsusegame-basedformativefeedbackprovidedintheirclassroom?
2. Howdostudentsusethegame-basedformativefeedbacktheyreceiveintheclassroom?
3. Doestheuseofgame-basedformativefeedbackimprovestudents’achievementduringtheunit?

Methods
Aquasi-experimentaldesignwasusedtoinvestigateGrade9students’useofformativefeedback
duringaunitinboththeirEnglish(i.e.,poetry)andMathematics(i.e.,circlegeometry)courses.This
studyfollowedaquasi-experimentaldesignbecausestudentsinthetwogroups(i.e.,comparisonand
treatmentgroups)werenotrandomlyassigned.Instead,theywereassignedtooneofthetwogroups
basedontheyeartheywereenrolledinGrade9attheschool.Dataforthisstudywascollectedover
twoyearsinwhichthesameEnglishandMathematicsteacherstaughtthesametwocourses.Itwas
importantforthesametwoteacherstoteachthesametwocoursesduringthetwoyearstoensure
minimalteachereffectsthatmaybeassociatedwithdifferencesamongteachers.Studentsinthefirst
yearofthestudycompletedalltheirformativeassessmentsduringtheirpoetryandcirclegeometry
units without a game-based formative feedback system. These students received their formative
feedbackintheformofanumericalgradeandwrittencommentsontheirassessments,whicharethe
typicalfeedbackformatsusedbytheteachers.Studentsinthesecondyearofthestudycompleted
thesameformativeassessmentsandreceivedtheirfeedbackinbothagame-basedsystemandin
writtencomments.Themaindifferencebetweenthetwotypesoffeedbackreceivedbystudentsis
thenumericalscoreversusthegame-basedrubricindicators.Studentsinthefirstyearofthestudy
receivedanumericalscoreontheirformativeassessmentswhilestudentsinthesecondyearofthe
studyreceivedgame-basedrubricindicatorsontheirformativeassessments.Thefrequencyofthe
feedbackwasapproximatelythesamebecauseitwasbasedonthenumberofformativeassessments
thatwereadministered;thesamenumberofformativeassessmentswereusedduringbothyears.
Detailedinformationregardingthegame-basedformativefeedbacksystem,whichwasusedasan
interventioninthisstudy,ispresentedlater.

Participants
Atotalof126Grade9studentsandtheirEnglishandMathematicsteachers(n=2)participatedin
thisstudyoveratwo-yearperiod.Duringthefirst(n=69)andsecond(n=57)yearsofthisstudy,
students’datawascollectedduringthespecifiedunits.TwodifferentcohortsofGrade9students
participatedinthisstudy.Althoughdifferentstudentswereusedduringthetwoyears(i.e.,studentsin
thefirstyearwereinthecomparisongroupwhilestudentsinthesecondyearwereintheintervention
group)ofthisstudy,theyallattendedthesamemiddleschoolandhadthesameteachersduringthe
specifiedunits.Thestudentswhoattendedthisschooltypicallylivednearbybecausethemunicipal
educationsystemdesignatestudentstoschoolswithintheirneighborhoodbasedontheirhomeaddress
(CalgaryBoardofEducation,2019).Thecensusdataindicatedthemedianhouseholdincomefor
familiesthatlivedneartheschoolwasaround$85,500,whichisslightlylessthanthemedianforthe
city(CityofCalgary,2016).

Thetwoteacherswerebothlearningresourceleaderswithintheschool,whichmeanttheywere
identifiedbytheprincipaltobeexperiencedteacherswhoaretaskedwithhelpingotherteacherswith
theirclassroomchallengesandmeetingstudents’academicneeds.Thesetwoteacherswereoften
invitedtovisitotherteachers’classroomstoofferadviceregardingvariousissuestheircolleagues
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werefacing.Additionally,theyalsoworkedinsmallgroupsduringthelunchbreakwithstudents
whowereexperiencingacademicdifficultiessothatthesestudentsmaybesuccessfulinlearning
thematerialtheyneeded.

RESEARCH dESIGN

Beforethestartofthestudy,theethicsboardsfromboththeresearchers’institutionandthestudents’
schooldistrictapprovedthestudy.Anonymousdata(i.e.,studentachievementdata)forthestudents
inthefirstyearofthisstudywereprovidedtotheresearchersfromtheschooladministrator.Students
inthesecondyearofthestudywereapproachedbytheresearcherstwoweekspriortothestartof
theunitbeinginvestigatedandintroducedtothisstudy.Duringthisinitialmeeting,studentswere
asked to bring home a parent information package and consent form to indicate whether their
parents/guardianswouldallowresearcherstocollecttheirchild’sdataforthisstudy.Theresearchers
returnedtotheschooloneweekpriortothestartoftheunittocollecttheparentconsentformsand
alsoinvitedstudentstobeapartofthisstudy.Duringthissecondmeeting,theresearcherspassed
outandexplainedthestudentascentformstoindicatewhetherstudentswouldallowtheresearchers
tocollecttheirinformation.Onlystudentswhohadbothparentconsentandstudentassentforms
indicatingtheyallowedtheresearcherstocollecttheirinformationhadtheirdatacollectedforthis
study.Thetwoteachersrecommendedthatallstudentsinthesecondyearofthestudyreceivethe
gamifiedfeedbackbecausetheydidnotwantnon-participatingstudentstobeidentified.Hence,the
ethicsapplicationsandconsentformsfocusedonaskingforpermissiontocollectstudentdatainstead
ofparticipatinginthestudy(i.e.,receivinggamifiedfeedback).

Duringthetwoyears,thesameEnglishandMathematicsteacherstaughtthesamecoursesto
ensureminimalteachereffectsthatmaybeassociatedwithdifferencesbetweenteachers.Studentsin
thefirstyearofthestudycompletedalltheirformativeandsummativeassessmentswithoutagame-
basedformativefeedbacksystemwhilestudentsinthesecondyearofthestudycompletedthesame
formativeassessments,butreceivedtheirfeedbackinagame-basedsystem.Sincedifferentstudents
wereusedforthetwocohortsforthisstudy,students’EnglishandMathematicsscoresbeforethe
unitsusedinthisresearchstudywerecollectedandusedasabaselinemeasure(i.e.,covariate)of
potentialstudentdifferences.

MEASURES USEd ANd dATA CoLLECTEd

Specific formative and summative assessment items and tasks used during this study were
recommendedbythetwoteachersbecausetheypreviouslyusedthem,withsuccess,intheirEnglish
and Mathematics units. During the first year of the study, students’ achievement records (e.g.,
students’performanceon theformativeandsummativeassessmentsduring thepoetryandcircle
geometryunits)werecollected.Duringthesecondyearofthestudy,students’achievementrecords
duringthesametwounitsaswellassurveysandopen-endedresponsesinvestigatingstudentusage
ofgame-basedformativefeedbackwerecollected.Students’EnglishandMathematicsachievement
recordspriortothestartoftheunitsusedinthisstudyweretreatedascovariatesduringtheanalyses.
Sincethetwocohortofstudentslivedneartheschool,itwasreasonabletoassumetheyhadsimilar
demographicbackgrounds.Backgroundinformationregardingstudents’familiaritywithtechnology
wasnotcollecteddespitetheformativefeedbackbeingreturnedtostudentsonadigitalplatform.
Theschoolwherethisstudywastakingplacewaspartofaschooldistrictthatencouragedstudents
and/ortheirparentstoregularlycheckanonlineplatformtoreceiveinformationregardingstudents’
progress(e.g.,achievementrecords)andschoolinformation(e.g.,schoolsportingevents).Assuch,
thestudentswerequitefamiliarwithusingthedigitalplatformtochecktheirprogressandteacher
feedback.ThesixLikert-scalesurveyitemsandfiveopen-endedresponsesadministeredtostudents
duringthestudyarelocatedintheAppendix.
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INTERVENTIoN: GAMIFICATIoN oF FEEdBACK

Inthegame-basedformativefeedbacksystem,students’feedbackwasprovidedusingarubric
of life barswhich indicatedwhether studentswere showing limited,moderate, or consistent
performancesofunderstandingoneachofthespecificlearneroutcomes.Thepurposeofthis
gamificationinterventionwastoincreasestudents’useoftheformativefeedbackasameansto
improveunderstanding.Gamedesignprincipleswereusedtoenhancethefeedbackprovidedto
students(Despain&Acousta,2013).Thegamificationoffeedbackfocusedonthreeareasofgame
design.First,thefeedbackprovidedtostudentsfocusedonskill-basedlearneroutcomesstudents
weretryingtoattaininsteadofeachindividual task.Second, theformatof thefeedbackwas
designedusinggame-designprinciplessothattheindicatorsstudentsreceivedoneachoutcome
wouldfluctuatedependingontheirperformanceoneachtaskinsteadofacompoundedmark
(Despain&Acousta,2013).Forexample,ifstudentsreceivedalimitedindicatoronanoutcome
onthefirstday,butthenreceivedaconsistentonthesameoutcomeonthethirddayfollowedby
amoderateindicatoronthefifthdaythenthestudents’markwouldfluctuatethroughoutthefive
daysbasedontheirperformanceofthatoutcome.Thisisincontrasttothetraditionalnumerical
scores thatgotcompoundedtocalculatestudents’finalgradeinwhichstudents’earlierpoor
performanceswouldeffecttheirfinalgraderegardlessofhowwelltheydidattheendofthe
unit.Third,thefeedbackprovidedduringthegamificationinterventionfocusedonusingalife
bartoshowcasestudentperformanceinsteadoftraditionalnumericalorwrittenformats.Figure
2showsanexampleof the lifebarrubric thatwasusedduring thesecondyearof thestudy.
Thefeedbackprovidedtostudentsusingthissystemfocusedonrubricindicators(i.e.,limited,
moderate,andconsistent)insteadofnumericalgrades.Thesethreeindicatorsweretheonlyones
usedthroughoutthisstudyandwereadaptedbytheonesusedonaformativecognitivediagnostic
assessment(RodutaRoberts,Alves,Chu,Thompson,Bahry,&Gotzmann,2014).Researchers
haveindicatedtheseindicatorsarewell-receivedandunderstoodbystudentsandeducatorswhen
presentedonscorereports(RodutaRoberts&Gierl,2010).Therubriccriterionconsistedof
specificskill-basedlearneroutcomesthatstudentsareexpectedtolearnaccordingtotheprogram
ofstudiesthatguidedthelocaleducationsystem(AlbertaEducation,2007;AlbertaLearning,
2000).Forexample,Figure2liststhefourlearneroutcomesthatstudentsfocusedonduringthe
mathunit.Whiletheseoutcomesmayseemliketheyareknowledge,orfactual,outcomes,the
programofstudieshighlightstheapplicationtheseoutcomestosolveproblemswhichelevates
thesetobeskill-basedlearneroutcomes.Studentsinthesecondyearofthestudyhadaccess
tothisrubricforboththeirpoetryandcirclegeometryunits.Thisrubricwasupdateddailyto
reflectstudentprogressthroughoutthetwounits.

Figure 2. Example of the game-based formative feedback life bar system used during the circle geometry unit
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RESULTS

Theresultsofthestudyarepresentedinthreesectionswhichrepresentthethreeresearchquestions
thatguidedthisproject.Althoughtheresearcherssentthesurvey,shownintheAppendix,toall57
studentswhoparticipatedinthesecondyearofthestudy,butonly36ofthemcompletedthesurvey.
Resultsofthefirstresearchquestion,howoftendidstudentsusegame-basedformativefeedback
providedintheirclassroom,indicatedthatmoststudents(88.9%)checkedandusedtherubricfeedback
atleast1-2timeseachweek.FullresultsarepresentedinTable1.

Toaddressthesecondresearchquestion,howdostudentsusethegame-basedformativefeedback
theyreceiveintheclassroom,bothquantitativeandqualitativesurveywasused.Thequantitativesurvey
dataindicatedstudentsfoundtherubricfeedbackrelativelyuseful(mean=3.58,SD=1.204)andwould
wanttocontinueusingtherubricfeedbackfortherestoftheyear(mean=3.50,SD=1.384)(Table2).

Thequalitativedatacollectedfromopen-endedsurveyquestionsindicatedmoststudentshada
positiveexperiencewiththerubricfeedbacktreatment.Thestudents’responses(n=36)werecoded
usingthematicanalysis,whichresultedinfourmaintopics:ownershipoflearning,affectregarding
feedback, learning from errors, and explicit correction feedback. A themes are presented in the
followingparagraphsandsummarizedinTable3.

Manystudentsindicatedtherubricfeedbacktreatmentwasbeneficialtowardsdevelopingtheir
ownership of learningbecauseitmadethemawareoftheirareasofstrengthsandweaknesses.One
studentindicatedthatthetreatment“gavemeachancetounderstandwhereIcanimproveandsee
whereIdon’tneedasmuchreview.ItmadememoreawareofwhatIneededtolearnsinceIwas

Table 1. Frequency of items related to students’ use of feedback

n=36 Never 1-2 Times a 
Week

3-4 Times a 
Week

5-6 Times a 
Week

More Than 6 
Times a Week

1.Howoftendid
youcheckthe
rubricfeedback
duringtheunit?

4(11.1%) 19(52.8%) 12(33.3%) 1(2.8%) 0(0%)

2.Howoften
didyouusethe
information
fromtherubric
feedback?

4(11.1%) 13(36.1%) 12(33.3%) 5(13.9%) 2(4.9%)

Table 2. Means and standard deviations of items related to usefulness of feedback

n=36 Mean Standard Deviation

3.Howwouldyouratetheoverall 
usefulnessoftherubricfeedback?+

3.44 0.91

4.Howusefulwastheinformation
fromtherubricfeedback?*

3.58 1.20

5.Wouldyouwanttocontinuehaving
thisrubricfeedbackfortherestofthe
year?*

3.50 1.38

6.Wouldtherubricfeedbackbe
usefulinotherclasses/subjects?*

3.75 1.23

+The five-point Likert scale used for item 3 is: 1 = poor; 2 = below average; 3 = average; 4 = above average; 5 = excellent
*The five-point Likert scale used for items 4, 5, and 6 is:1 = not at all, 2 = not really, 3 = neutral, 4 = somewhat, 5 = very much
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constantlyreminded”onareasthatneededimprovement.Thisconstantfeedbackledstudentstowards
dailyreviewswhichhelpedthembetterunderstandthematerial.Astudentrespondedandsaidthe
rubricfeedback“allowedmetoreviewdailyandtoinsureIunderstoodthetopicwewereworking
on.”Anotherstudentsaidtherubricfeedback“keptmeontopofmyworkandhelpedmebetter
understandtheworkgiventome.”Thisdeeperunderstandingalsoimprovedstudents’abilitytoapply
theirknowledgetodifferentcontexts.Forexample,onestudentindicatedthatthemostbeneficialpart
ofthisrubricfeedbackwasthatitmadethem“reallytryandunderstandandputwhatwelearned
towork.”Thisadditional‘trying’elementthatmanystudentsmentionedwasalsoevidentintheir
positiveaffectivedispositionstowardslearningwiththerubricfeedbacktreatment.

Thispositiveaffectregardinglearningwasmentionedbymanystudentsintermsoftherubric
feedbackmotivatingstudentsandreducingtheirstressduringthelearningphaseastheyimproved
theirunderstanding.Somestudentsviewedtherubricfeedbackasamotivatingforcethatpushed
themtoreviewtheirdailylessonswhentheydidnotachievethetopachievementlevel.Onestudent
mentionedthat“IfeltmotivatedwheneverIgotamoderateoralimited.IfeltthatIhadtowork
hardertoachieveaconsistent.”Thistypeofmotivationisconsistentwithgame-basedfeedbackin
termsofguidingstudentstowardsahigherlevelofachievement(Shute&Ventura,2013).Therubric
feedbackwasdesignedtobeformative,whichmeantthefeedbackdidnothaveanyweightorbearing
onstudents’finalunitgrade.Theachievementlevels(i.e.,limited,moderate,andconsistent)students
receivedontherubricfeedbackweredesignedtoprovidestudentswithinformationregardingtheir
current understanding of course material; hence, numerical grades were not provided to ensure
thefeedbackcouldbeusedformativelytoinformlearning.Manystudentsindicatedthisno-stakes
rubricfeedbackallowedthemto“[feel]verygoodtogetmymarksbackknowingitwasnotgoing
toaffectmygrade.ItgavemeachancetoseehowIamdoing,buttonotworrying[sic]aboutmy

Table 3. Summary of qualitative data

Themes Sample of Student Data

OwnershipofLearning

“gavemeachancetounderstandwhereIcanimproveandseewhereIdon’tneedasmuch
review.ItmadememoreawareofwhatIneededtolearnsinceIwasconstantlyreminded”
“allowedmetoreviewdailyandtoinsureIunderstoodthetopicwewereworkingon.”
“keptmeontopofmyworkandhelpedmebetterunderstandtheworkgiventome.”
“reallytryandunderstandandputwhatwelearnedtowork.”

AffectRegarding
Learning

“IfeltmotivatedwheneverIgotamoderateoralimited.IfeltthatIhadtoworkharderto
achieveaconsistent.”
“[feel]verygoodtogetmymarksbackknowingitwasnotgoingtoaffectmygrade.Itgave
meachancetoseehowIamdoing,buttonotworrying[sic]aboutmymarkdropping.”

LearnFromErrors

“Iwasnotasafraidtomakemistakesandlearnfromthem.”
“[know]exactlywhereyouwentwrongandwillnotmakethesamemistakeagain.”
“Atthebeginningofthis[researchproject]Iwasn’tdoingsogood[sic]duringthisunit
becauseIdidn’tquiteunderstandtheconceptandstructureoftheunit.Butaftergetting
constantfeedbackfromthe[rubricfeedback],IstartedtolearnwhatIneededtoworkon
whichendedupresultinginmyfavoraswhentheunitfinalcamearoundIwasabletoanswer
eachandeveryquestionperfectlywithathoroughunderstandingofeachquestionthatwas
asked.Atthe[beginning]myaveragewasa77-78percentbutnowafterthestudyIgota93
ontheunitfinalwhichboostedmymarktoamazingproportions.”

ExplicitCorrection
Feedback

“explain[ed]whatandwhereIwentwrongandthestepsIneedtotaketogettheright
answer.”

DislikeGamified
FormativeFeedback

“Ifeltalittlestressedwhentherubricmarkswerereturnedtome.Eventhoughitdidnot
affectmyoverallmarkIwasstillstressedout.”
“IdidnotreallyliketheideaofbeingevaluatedeverydaybecausesomedaysIwouldnot
fullyunderstandtheconcept,butthenextdaywewouldhaveanassessment,onwhichIwould
dopoorly.”
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markdropping.”Thisallowedstudentstoshowcasetheirlearningerrorsormisunderstandingsonthe
formativeassessmentswhichallowedtherubricfeedbacktobeusedtoimprovetheirperformance
throughouttheunit.

Theuseofrubricfeedbacktoinformstudentshowtolearnfromtheirerrorsisimportantbecause
theerrorsareanessentialpartofthelearningprocess(Leightonetal.,2013).Manystudentsindicated
thatthecontinuous,no-stakesfeedbackwasbeneficialintermsofallowingthemtolearnfromtheir
errors.Onestudentsaid“Iwasnotasafraidtomakemistakesandlearnfromthem.”Allowingstudents
withthefeedbackneededtolearnfromtheirerrorsormistakespreventedthemfrommakingthesame
mistakelaterduringtheunit.Anotherstudentindicatedthatthecontinuousrubricfeedbackallowed
themto“[know]exactlywhereyouwentwrongandwillnotmakethesamemistakeagain.”The
rubricfeedbackhelpedstudentsfocustheirstudiesonareasthatwereidentifiedasweakandallowed
themtolearnfromerrorsduringthelearningprocess.Thiswascapitalizeduponbymanystudents
whotookthisopportunitytobetterunderstandthedifferentlearneroutcomesandtobeawareoftheir
learningthroughouttheunit.Onestudentsummarizedtheirexperienceinthefollowingpassage:

At the beginning of this [research project] I wasn’t doing so good [sic] during this unit because I 
didn’t quite understand the concept and structure of the unit. But after getting constant feedback 
from the [rubric feedback], I started to learn what I needed to work on which ended up resulting 
in my favor as when the unit final came around I was able to answer each and every question 
perfectly with a thorough understanding of each question that was asked. At the [beginning] my 
average was a 77-78 percent but now after the study I got a 93 on the unit final which boosted my 
mark to amazing proportions.

Thisstudentutilizedtherubricfeedbacktobetterunderstandthecoursematerialwhichresulted
inanincreaseintheiroverallachievementgrade.

Althoughstudentsindicatedmanybenefitsoftherubricfeedback,theyalsoreportedthefeedback
couldbeenhancedbyincludingexplicitcorrectionfeedbacksuchasdetailedexplanationsoflearning
errorsandhowtheycouldimprovetheirunderstandingofthematerial.Manystudentsindicatedthat
theywouldhavebenefittedmorefromtherubricfeedbackifitalso“explain[ed]whatandwhereI
wentwrongandthestepsIneedtotaketogettherightanswer.”Forthisspecificproject,elaborate
feedback was not provided because the system was designed with game-based principles which
focusedonsimplisticperformanceindicatorsthatencouragedstudentstoevaluateandself-reflect
onareasofimprovementandreal-timenotificationsthatrepresentedstudents’currentachievement
levels(Shuteetal.,2009).

Furthermore,whilemanystudentsindicatedthebenefitsofreceivingcontinualrubricfeedback,
afewoftheirpeersdidnotenjoythisprocessbyindicatingthatthetheywerestressedoverthedaily
formativeassessmentsanddidnotexperienceimprovedunderstandingbecausetheydidnothave
adequatetimetoreviewthematerial.Onestudent indicatedthat“Ifelta littlestressedwhenthe
rubricmarkswerereturnedtome.EventhoughitdidnotaffectmyoverallmarkIwasstillstressed
out.”Thisstudentfurtherelaboratesthattheypreferredthetraditionalfeedbacktheyhadreceived
throughouttheyearinsteadoftherubricfeedback.Anotherstudentexplainedthatonesourceoftheir
stresscamefromthedailyformativeassessmentusedtoinformtherubricfeedback.Theysaid,“Idid
notreallyliketheideaofbeingevaluatedeverydaybecausesomedaysIwouldnotfullyunderstand
theconcept,butthenextdaywewouldhaveanassessment,onwhichIwoulddopoorly.”Thedaily
assessmentsandsubsequentfeedbackaddedstresstothisstudentwhentheydidnothavetimeto
reviewthedailylesson.

Manystudentsindicatedthepositivecognitive(e.g.,improvedunderstanding),behavioral(e.g.,
habitofreviewinglessons),andaffective(e.g.,motivatedtolearn)benefitsoftherubricfeedback,but
afewindicatedthiscontinualformativeassessmentandrubricfeedbackwasnotbeneficialforthem.
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Whilestudents’perceptionsregardingwhetherornotrubricfeedbackwasbeneficialisimportant,
anothermeasureofstudentsuccessisoftentheirachievementorfinalnumericalgrade.

Thethirdresearchquestion,doestheuseofgame-basedformativefeedbackimprovestudents’
achievementduringtheunit,wasanalyzedusingstudents’achievementscores.Theresults,shownin
Table3,indicatedthatstudentswhoreceivedtherubricfeedbackreceivedhigherpoetryunitscores
(mean[m]=80.5747)intheirEnglishclasswhencomparedtotheirpeerswhodidnotreceivethe
feedback(m=78.7980),butthescoredifferencewasnotstatisticallysignificant(F[1,106]=2.047,
p>0.05).SimilarfindingswerealsoobservedintheMathematicsclass.Studentswhoreceivedthe
rubricfeedbackreceivedhighercirclegeometryunitscores(m=80.9065)intheirMathematicsclass
thantheirpeerswhodidnotreceivethefeedback(m=78.2957);again,thescoredifferencewasnot
statisticallysignificant(F[1,105]=1.838,p>0.05).Bothoftheseanalyseswereconductedusing
anANCOVAanalysisinwhichstudents’gradesbeforethetreatmentunitwereusedasacovariate
tocontrolforpriorgroupdifferencesbetweenstudentsinYear1andYear2.Thisindicatesaneedto
acceptthenullhypothesis,thattheuseofagame-basedformativefeedbacksystemdidnotstatistically
significantlyimprovestudents’gradesduringtheEnglishandMathematicsunitsinvestigatedduring
thisstudy(Table4).

dISCUSSIoN

Thisstudyinvestigatedtheeffectsofagame-basedformativefeedbackreportingsystem.Specifically,
the three research questions that guided this study focused on students’ use of the game-based
formativefeedback,whichwassplitintofrequencyoffeedbackandhowstudentsusedthefeedback,
aswellasitseffectsonstudents’knowledgeandskillacquisition.Thenextthreesectionsdiscuss
theresultsofthisstudy.

Frequency of Using Game-Based Feedback
Most students (i.e., 88.9%) indicated that they checked and used the game-based feedback at
least1-2timeseachweek.Unfortunately,studentsinthecomparisongroup,whodidnotreceive
thegame-basedformativefeedback,werenotaskedhowoftentheyusedtheirfeedback,which
preventedinferentialstatisticsfrombeingconducted.Theregularuseoffeedbackisconsistent

Table 4. Mean and standard deviation of students’ grades before and after the rubric feedback treatment

English (i.e., Poetry) Mathematics (i.e., Circle Geometry)

Mean 
Grade 
Before 

Treatment 
Unit

Standard 
Deviation 
of Grade 
Before 

Treatment 
Unit

Mean 
Grade 
After 

Treatment 
Unit

Standard 
Deviation 
of Grade 

After 
Treatment 

Unit

Mean 
Grade 
Before 

Treatment 
Unit

Standard 
Deviation 
of Grade 
Before 

Treatment 
Unit

Mean 
Grade 
After 

Treatment 
Unit

Standard 
Deviation 
of Grade 
Before 

Treatment 
Unit

Students
who
Received
Rubric
Feedback

79.2068 8.4687 80.5747 12.2689 83.8030 11.1968 80.9065 16.4529

Students
who
DidNot
Receive
Rubric
Feedback

79.1769 9.8883 78.7980 12.7949 83.8205 11.6605 78.2957 19.3070
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withrecommendationsfromliteraturewhichindicatefeedbackshouldbereceivedandreviewed
regularly(Black&Wiliam,1998;Shute,2008).

How Game-Based Feedback was Used
Thequantitativesurveyresultsfromthisstudyindicatedthatstudentsfoundthegame-basedfeedback
tobeuseful(mean=3.58,SD=1.204)andwouldwanttocontinueusingthistypeoffeedbackintheir
futurecourses(mean=3.50,SD=1.384).Thisfindingwasalsosupportedbystudents’qualitative
writtenresponsesinwhichtheyindicatedmostlypositiveviewstowardsthegame-basedfeedback.
Specifically,thewrittenresponsesweregroupedintofourrecurringthemes:ownershipoflearning,
affectregardingfeedback,learningfromerrors,andexplicitcorrectionfeedback.

Helping students develop ownership of learning has been identified as a main purpose of
education(Rainer&Matthews,2002).Educationalresearchershaveinvestigateddifferentwaysto
improvestudents’ownershipoflearning;forexample,DeciandRyan(2017)approachedthisidea
byimprovingstudents’internalmotivationtowardslearningwhileVuandDall’Alba(2014)usedthe
authenticlearningandassessmentenvironmentstohelpstudentsbetterunderstandtheimportanceof
learningspecificknowledgeandskills.Theresultsofthisstudyaddstotheliteraturebyshowcasing
game-basedformativefeedbackasanothermethodtohelpstudentsdevelopanownershipoftheir
learning.Studentswhoreporteddevelopinganownershipoftheirownlearningusingthegame-based
feedbackindicatedputtingextraeffortintounderstandingandapplyingtheirknowledgeandskills.
Theadditionaleffortstudentsreportexpendingontheirlearningmayalsoberelatedtotheiraffective
dispositionstowardslearning(Kaplan&Maehr,2007).

Thesecondrecurringthemethatcamefromtheresultsofstudents’qualitativewrittenresponses
indicatedthegame-basedfeedbackhelpedstudentsdeveloppositiveaffectregardinglearning.Affect
hasbeenshowntobeanimportantfactorinimprovingstudentlearning(Kyllolen,2016).Students
reportedbeingmoremotivated to reviewandbetter understand their daily lessons in a low-risk
learningenvironment.Thelow-risknatureofthelearningenvironmentwasduetothegame-based
feedbackbeingdesignedtobeformative,whichmeantithadnobearingonstudents’finalgrades.
Thishighmotivationandlow-riskcouplingprovidedstudentstheopportunitytobetterdeveloptheir
knowledgeandskillswithoutpenaltiesrelatedtomakingerrorsduringthelearningprocess(Leighton
etal.,2013;Immordino-Yang&Damasio,2007).

Makingerrorsandcorrectingmisconceptionsareessentialpartsofthelearningprocess(Leighton
etal.,2013).Resultsfromthisstudyindicatedthatstudentswerenotafraidtomakeerrorsinthislow-
risklearningenvironmentandthattheylearnedfromtheseerrors.Thegame-basedformativefeedback
systemallowedstudentstoquicklyreceivefeedbackthatidentifiedanyerrorsintheirunderstanding
sothattheycouldaddressthemisconceptionbeforemovingontothenextconcept.Thisfindingis
consistentwithpreviousstudiesthatinvestigatedstudents’willingnesstomakeerrorsandlearnfrom
them(Chu&Leighton,2019;Leighton&BustosGomez,2017).TheLEAFFmodelhypothesizes
thatwhenstudentsarelearninginalow-riskandtrustworthyenvironment,theyaremorewilling
to show their learningerrorswhich thenallows the teachers tocorrect students’misconceptions
(Leightonetal.,2013).Students’willingnesstoshowtheirerrorsandcorrecttheirmisconceptionsis
anaturalpartofthelearningprocess(Chu,&Leighton,2019);hence,itisimportantforstudentsto
viewthelow-risklearningenvironmentcreatedwiththegame-basedfeedbacksystemasasafeand
trustworthyenvironmentwheretheymaymakeerrorswithoutpenaltiesandcorrectmisconceptions.

Resultsofthisstudyalsoindicatedstudents’preferenceforreceivingexplicitdetailedfeedback
thatidentifiesboththeerrortheymadeandalsohowtocorrecttheirmisconception.Thisfindingisnot
surprisingbecausestudentsmaybekeenonwantingtounderstandandrevisetheirerrorsrightaway.
However,thisideaofprovidingthecorrectanswertostudentsiscontrarytotheformativefeedback
literaturethatfocusesondeepunderstandingofcomplextopics(Shute,2008)andthegame-based
feedbackliteraturewhichhighlightstheneedforself-reflectionofperformance(Gee,2007).The
game-basedfeedbackprovidedduringthisstudyutilizedgamingprinciplesbybeingbriefsothatit
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wouldencourageself-reflectionwhichiscommoninadigitalgameenvironment(Despain&Acousta,
2013;Rogers,2010).Accordingtotheliteratureregardingformativefeedback,theself-reflectionof
feedbackisoftenassociatedwithimprovedunderstandingofcomplextopics(Shute,2008).Whilethe
feedbackwasdesignedtoenhancepedagogy,studentsindicatedthattheypreferredfeedbackthatwas
moreexplicitanddirect.Thisisaninterestingfindingbecauseitindicatestheneedtobetterexplain
tostudentsthepedagogyunderlyingthegame-basedfeedback,whichisdesignedtoencourageself-
reflectionandtocontinuallyprovidestudentswithfeedbackthatwarrantsself-reflectionsothatthey
becomeaccustomedtosearchingforthecorrectknowledgeandskillstoaddressamisconception.
Further investigationsareneeded tobetterunderstand thedisconnectbetweenpedagogyof self-
reflectivegame-basedfeedbackandstudents’preferencesforexplicitdetailedfeedback.

Theresultsofthisstudyindicatedthatstudentsusedthegame-basedformativefeedbackina
varietyofwaysthattargettheprocessoflearning.Improvingstudents’affectivedispositionsanduse
ofthelearningenvironmenttoenhancethelearningprocessisimportanttowardsachievingmastery
of specificknowledgeandskills.By improving theprocessof learning, it follows that students’
achievement,intermsofgrades,shouldalsoincreaseasitisoftenusedasameasureofknowledge
andskillacquisition.

Game-Based Formative Feedback on Students’ Achievements
Students’useofthegame-basedformativefeedbacksystemreceivedhigherscoresintheunitof
studywhencomparedtotheirpeerswhodidnotreceivethegame-basedfeedbackinthesameunit.
However,wheninferentialanalyseswereconducted,thisincreaseinscoresdidnotshowstatistically
significantdifferencesbetweenthetwogroups.Thisfindingisnotconsistentwithliteraturewhich
investigateslearningenvironmentswithenhancedformativefeedbacksystems(Black&Wiliams,
1998;Chu&Leighton,2019;Leightonetal.,2013).TheLEAFFmodelthatwasusedasaframework
toguidethisstudyhypothesizedthatasstudentsuseformativefeedbackinameaningfulway,theywill
makemoreerrorsduringthelearningprocessbuthaveabetterunderstandingoftheknowledgeand
skillstaughtwhichresultsinhigherachievementattheendoftheunit.However,thefindingsfrom
thisstudydidnotsupportthishypothesis.Similarly,theresultsofthisstudyarealsocontradictory
tothefindingsofChuandLeighton’s(2019)studywhichindicatedthatstudentswhoreceivedan
interventionthatfocusedonreceivingandusinglearningerrorformativefeedbackshowedstatistically
significantbetterperformanceoncomplexassessmenttaskswhencomparedtostudentswhodidnot
receivetheintervention.Whilethefindingsfromthisstudyarenotconsistentwiththeliterature,it
isinterestingbecauseitsuggeststhattheuseofgame-basedformativefeedbackmaynotimprove
students’achievementgradesunderthecircumstancespresentinthisstudy.Forexample,studentswho
receivedthegame-basedformativefeedbackweretakingfivedifferentcoursesduringthesemester
andonlytwoofthemimplementedthegame-basedfeedbackduringaonemonthunit.Hence,the
inconsistencyoffeedbackreceivedamongthefivecoursesstudentswereexposedtoduringaday
mayhaveresultedinasmallereffectwhichwasnotdetectedusinginferentialstatistics.

Theresultsofthisstudywasmixedintermsofwhetheragame-basedformativefeedbackreporting
systemmayenhancestudents’useofformativefeedbackintheclassroomaswellasknowledgeand
skillacquisitionbecausestudentsreportedmanyaffectivebenefitstothissystem,butstudents’grades
didnotimproveastatisticallysignificantamount.Interestingly,thisstudyhighlightedtheintricate
natureofgamifiedsystems.Manygamificationscholarsindicatedtheimportanceoffocusingon
students’needswhenusingvariousgame-baseddesignprinciplestodeveloponegame-basedlearning
environment (Deterding, 2012;Deterding et al., 2011;Faiella&Ricciardi, 2015).This learning
environmentwouldutilizeavarietyofprinciples thatfocusonimprovingstudent learningwhile
engagingtheminastateofflowinwhichstudentsarenolongerboredwiththelearning(Bittencourt,
Isotani,Wanick,&Ranchhod,2018).Themixedresultsofthisstudymaysuggesttheimportanceof
studyingthewholegamifiedenvironmentatonceinsteadofpullingoutonegame-basedelement–
gamificationofformativefeedback–foreachinvestigation.
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IMPoRTANCE oF STUdy ANd IMPLICATIoNS FoR PRACTICE

There is a need to develop and use game-based formative feedback in the classroom because it
encouragesstudentstousethefeedbackinameaningfulway.Consideringthelargeamountofeffort
andresourcesplacedonformativeassessmentanditsfeedback,itisimportanttodevelopproper
feedbackreportssothatstudentsmayunderstandthefeedbackanduseittoenhancetheirareasof
weakness(Black&Wiliam,1998).Thegame-basedformativefeedbacksystemusedinthisstudy
indicatedtheneedtoconsiderdigitalgamedesignprincipleswhendevelopingformativefeedback
reportsystemsforeducationalenvironments(O’Connor,2011).

LIMITATIoNS ANd FUTURE STUdIES

Someofthelimitationsofthisstudywerethedurationofthestudyandnumberofcoursesinwhich
thegame-based formative feedback systemwas administered.First, students received thegame-
basedfeedbackinterventionforonlyonemonthduringtheirMathematicsandEnglishclasses.The
onemonthperiodmaynothavebeenlongenoughtodetectstatisticallysignificantdifferencesin
achievementgrades.Futurestudiesshouldconsiderpresentingstudentswithalongerintervention;
forexamplethroughoutafivemonthsemester.

Second,providingstudentswithenhancedgame-basedfeedbackduringonlytwooftheirfivecourses
mayhavepresentedstudentswithdifferentfeedbackexperiencesthroughouttheday.Hence,future
studiesshouldconsiderinvestigatingtheintegrationofgame-basedformativefeedbackintostudents’
learningenvironmentbypresentingthemwiththisenhancedfeedbackduringalloftheircourses.

Third, this studyonly focusedononegame-based element insteadof investigating awhole
gamifiedsystemthatincorporatesseveralelementsfocusedonstudentneeds.Futurestudiesshould
focusoninvestigatingoneelementatatime,butnestedwithinagamifiedsystemthatisdesignedto
leveragethebenefitsofgame-basedlearningenvironments.
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APPENdIX: SURVEy ITEMS

Likert-Scale Survey Items
Pleaseratethefollowingusingthe5-pointLikertscale(1-poor;2-belowaverage;3-average;
4-aboveaverage;5-excellent):

1. Howoftendidyouchecktherubricfeedbackduringtheunit?
2. Howoftendidyouusetheinformationfromtherubricfeedback?
3. Howwouldyouratetheoverallusefulnessoftherubricfeedback?

Pleaseratethefollowingusingthe5-pointLikertscale(1-notatall,2-notreally,3-neutral,
4-somewhat,5-verymuch):

4. Howusefulwastheinformationfromtherubricfeedback?
5. Wouldyouwanttocontinuehavingthisrubricfeedbackfortherestoftheyear?
6. Wouldtherubricfeedbackbeusefulinotherclasses/subjects?

open-Ended Survey Items
7. Howcouldtherubricfeedbackbechangedtomaketheinformationmoreuseful?
8. Whatdidyouthinkofbeingevaluatedcontinually?
9. Howdidyoufeelwhenrubricmarkswerereturnedtoyouknowingthatitdidnotaffectyour

overallmark?
10.Diditmakeyoumoreawareoftheneedtolearn?
11.Whatwasthemostbeneficialpartofbeinginthisproject?


