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ABSTRACT

Themainpurposeofthisempiricalstudywastoinvestigatetheeffectsofblendedlearningonstudents’
learningattitudeandcriticalthinking.Secondarilytoprobeintoteachers’perceptionsonblending
potentials inanunderprivilegedelementaryclassroom,adesignstudywasconductedamong50
childrenfromafifthstandardclassofagovernment-runIndianelementaryschool.Findingsrevealed
asignificantdifferenceinstudents’learningattitudetowardsthedesignedcoursesbetweenthetwo
cycles,infavourofthepostblendedimplantationstage.Thisdifference,whichemergedduring10
weeks,wasfoundgender-neutral.Theblendedmodelwasmoreeffectiveforinspiringstudents’critical
thinkingcomparedtothetraditionallearningmodel.Further,thisstudyexclusivelyreportsapositive
correlationbetweenstudents’learningattitudeandcriticalthinkingfaculties.Thestudyconcludes
thatblendingwasmoreeffectiveforstudents’learningattitudesandcriticalthinkingeveninaschool
withpoortechnologicalinfrastructureandunderpreparedyetwillingteachers.
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INTRoDUCTIoN

Timechangesleavingbehindreasonstochangeourthoughtsandapproaches.Theearlierbehaviouristic
or cognitivist learning thoughts have been facing severe hurdles that made us think towards
constructivism with new hopes. Fast-changing technologies have forced educational institutions
globally to rethink theway theydeliver lessons,cater to risingstudentnumbers respecting their
individuality,andflametheirinbornpotentials(Bates,2015).Basedonthisconstructivistapproach
e-learning,hybridlearning,andblendedlearningmethodshaveevolvedandgainedtraction.The
limitationsand inabilitiesof traditional teachingstrategiesandmethods tokeeppacewith these
changes,giventhechangingroleofbothteacherandstudent(Kundu,2018).Besidestheirglobal
obligationsthateverynationhaspledgedlikeSDG-4(UNESCO)toimplementtoensureinclusive
andequitablequalityeducationandpromotelifelonglearningopportunitiesforall.Pushedbythese
sentimentsofchangeIndiahasexpressedadramaticmotiftochangethroughitsNationalEducation
Policy(NEP-2020)leavingbehinditsearlierhesitationsontechnologyadoptionandchangingrolesof
teachers(Kundu&Bej,2021).Theauthorsalsonotedthiscountryhasemotionallymovedtoembrace
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educationaltechnologyatalllevelsstartingfromelementarytotheuniversitiesthroughapre-planned
tobetransformedphysicallyandpsychologically.Recentlythecountryhasexperiencedaskeletal
pictureofonlinelearningduringtheCOVID-19pandemicandprolongedschoolclosures(Kundu&
Bej,2020).Insufficiencieswereevidentthroughout.Insufficienciesofdevice,skills,andattitudes-the
threemajorpillarsoftechnologyadoption(Mukhopadhyay,2020).Butwecan’tstoporloseourselves
indesperationsratherweneedtoquestionourselves.Howfarourgrass-rootlevelestablishmentsare
readyfortheincrementalchange?Howtechnologicaladoptionhasbeeneffectivetoourmajorityyet
marginalschools?Thisresearchhasbeenacalculativemovetowardsthisdirectionthatwenttofind
outanswerstothesedevelopmentquestionswhetherBLiseffectiveforIndianclassroomsputtingan
incrementaleffectonstudentslearningattitudeandcriticalthinking(henceforthCT).

BLeNDING CoNVeyS PRoGReSSIVe CoNVeRGeNCe
Dissatisfaction is the rootofanyhuman invention.BlendedLearning (BL) isanaturaloutcome
ofthisdissatisfactionwiththetwoarchetypallearningenvironments-thetraditionalface-to-face
(F2F) learning environment, and the computer-mediated distributed learning environment. Both
theseenvironmentshadtheirinherentstrengthsandweaknesses(Kundu,2018).Whilehumaneand
spontaneityarestrongholdswiththefirstone,thesecondonecameupwithanewvisionofflexibility
anddepthofreflectionwherethefirstenvironmentscutasorryfigure.Garrison&Vaughan(2008,p.5)
definedblendedlearningas“thethoughtfulfusionofface-to-faceandonlinelearningexperiences”.
ThesimplestdefinitionofBLasassertedinCleveland-Innes&Wilton(2018)istheuseoftraditional
classroomteachingmethodstogetherwiththeuseofonlinelearningforthesamestudentsstudying
thesamecontentinthesamecourse.

Graham(2006)founditsappearancenotaccidentalratheraclearlineofprogressiveconvergence
isclear.Inthepast,bothenvironmentsoperatedseparatelyastheauthorspresentedhereinFig.1.But
astimepassedbytechnologicalmiraclesstartedtakinghumanattentionsoverthepasthalf-centuries
especially with the proliferation of computers, the internet, www, and ICT, computer-mediated
distributedlearningstartedintrudingintowholeinstructionalterrainoverallfourdimensions-time,
space,human,andfidelity.Todayonlinelearningore-learninghastakenupaconsiderableportion
ofclassroominstructionespeciallyaftertheCOVID-19pandemic(Kundu&Bej,2021).

Blending Rationales
TheblendingoftwoenvironmentsasKundu,Bej,&Dey(2021)sumupensuresincreasedaccess,
autonomy, knowledge creation, added flexibility, increased cost-effectiveness, greater reflection,
greaterattentiontolearners’individuality,greaterhumanconnection,andimprovedpedagogy.The
theoreticallineageofBLcouldbefoundintheCommunityofInquiry(CoI)Modelintroducedby
Garrison,Anderson&Archer(1999)groundedinJohnDewey’s(1938)viewofpracticalinquiryto
addressasharedissue,tosupportcriticalthinking,criticalinquiry,anddiscourseamongstudents
and teachers.TheCoI framework(seeFig.2)highlightssocialpresence, teachingpresence,and
cognitive presence as essential elements to facilitate successful educational experiences (Shea
&Bidjerano,2012).Itcanhelpteachersblendingonlineandofflineworktocultivateablended
classroom characterized by respect, dialogue, inquiry, self-directedness, and exploration (Pool,
Reitsma,&vandenBerg,2017).Osguthorpe&Graham(2003)identifiedsixrationalesthatone
mightchoosetodesignoruseablendedlearningsystem:pedagogicalrichness,accesstoknowledge,
socialinteraction,personalagency,cost-effectiveness,andeaseofrevision.ForGraham(2006,p.6),
themostcommonreasonforadoptingblendedlearningisthat“BLcombinesthebestofbothworlds”.
Graham,Allen,&Ure(2005)statedthatpeoplechooseblendedlearningforimprovedpedagogy,
increasedaccessandflexibility,andcost-effectiveness.Kundu,Bej,&Dey(2021)havefoundBL
effectiveinenhancingstudents’engagementandachievement.ButdoesBLaffectstudents’attitude
andcreativityinanunfamiliarsetting?
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Critical Thinking and Learning
Descartesarguedthatthinkingisreasoning,andthatreasonisachainofsimpleideaslinkedbyapplying
strictrulesoflogic(McGregor,2007).Bothlearningandthinkingaretheconceptsthatsupportand
complementoneanother.RichardW.Paulsaid,“criticalthinking(CT)isthinkingaboutyourthinking
whileyou’rethinkinginordertomakeyourthinkingbetter”(Elder&Paul,2009).Accordingto

Figure 1 Progressive convergence of F2F and distributed learning

Figure 2 Community of Inquiry Model (Garrison, Anderson, & Archer, 1999)
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AmericanPhilosophicalAssociation(1990),CTisanabilitythatisbeyondroteandmemorization.
Whenstudentsthinkcritically,theyareencouragedtothinkforthemselves,toquestionhypotheses,
toanalyzeandsynthesizetheevents,togoonestepfurtherbydevelopingnewhypotheses,andtest
themagainstthefacts.QuestioningisthecornerstoneofCTwhichinturnisthesourceofknowledge
formationaccordingtotheconstructivistparadigm(Dewey,1922)andassuchshouldbetaughtas
aframeworkforalllearning.Studentsarefrequentlyconditionedintheirapproachtolearningby
experiencesinteacher-cantered,textbook-drivenclassrooms(Sharma&Elbow2000).Thissituation
isadisturbingcaseforcontemporaryeducators,andforthisreason,theywouldratherchoosethe
latestmodelsandmethodswhicharemoreeffectiveindirectingstudentstothink(Kundu&Bej,
2022).Criticalthinkinginvolveslogicaswellascreativity.Itmayinvolveinductiveanddeductive
reasoning,analysis,andproblem-solvingaswellascreative,innovative,andcomplexapproachesto
theresolutionofissuesandchallenges.CTinvolvedtwodimensionsliketheabilitytoreasonwell
anddisposition todoso (Emir,2009).This isnurturedwhenstudentsareanalyzing,evaluating,
interpreting,orsynthesizinginformationandapplyingtheircreativethoughttoformanargument,
solveaproblem,orreachaconclusion(Bowell&Kemp,2002).TheaimofCriticalThinkingisto
promoteindependentthinking,personalautonomy,andreasonedjudgmentinthoughtandaction
(Iyer,2019).Hence,Kundu&Bej(2022)placedCTasoneofthemostvital21st-centuryskillsfor
thestudentsthatneedtobedevelopedandstrengthenedthroughproperdesigns.Itshowstheimmense
importanceofCTinlearningthatspeaksforitsstrengthasavariabletakenupinthisstudy.

Students’ Attitude and Learning
Attitudeisapsychologicalconstruct,amentalandemotionalentitythatinheres(existessentially)
inorcharacterizesaperson(Perloff,2016).Theyarecomplexandareanacquiredstatethrough
experiencesfrompastandpresent(Minton&Kahle,2014).ProminentpsychologistGordonAllport
describedthislatentpsychologicalconstructas“themostdistinctiveandindispensableconceptin
contemporarysocialpsychology”(Allport,1935).Simplyattitudesarethefeelingsindividualshave
aboutthemselvesandtheworld.Students’attitudetowardsschoolandlearningisthefocusofthis
study.Lewy(1986)firstdefinedtheconstruct‘attitudetowardschool’asstudents’behaviours,the
expressionoftheirfeelingsregardingaffectionandjudgments,favourableorunfavourable,forthe
schoolandschoolexperiences.Theaffectivecharacteristicsofitmaybeanimportantexplanatory
elementofstudents’learning,quality-education,andinvestmentofindividualactorsinthedifferent
dimensionsthatmakeuptheschool(Candeias,Rebelo,Franco,&Mendes,2010).Santiago,1994).
Kundu,Bej,&Dey(2020)assertedthisconstructisintrinsicallyrelatedtootherconstructs,suchas
students’perceptionsandinterestinlearning,theircompetence,motivation,andacademicachievement.
Howpupilsbehaveinschool,howtheyrelatetopeersandteachers,theinvestmenttheymakein
academicandextracurricularactivitiesareaspectslargelyinfluencedbytheattitudestheyhavetoward
schoolandlearning.Thisimmenselyindividualconstructisinfluencedbyseveralfactorslikegender,
theirculturalbackground,thekindandqualityoffamilyrelationships,familyandpearssupport,
previousschoolperformance,thatmeans,pupils’positiveattitudesandbehavioursplayanimportant
roleintheiracademicsuccess(Akey,2006).Thisstudyinvestigatesstudents’attitudestowardsBL
andexclusivelyexploredtherelationshipbetweenattitudeandcriticalthinking.

Blending for Indian Schools
TheaboveliteraturereviewrevealedBLasaprogressiveconvergencewithrationalesthatuphold
itsadoptionforacademiceffectiveness.Buthowthisinnovativeconvergenceeffectforschoolsthat
didn’thaveminimumtechnologypenetration?Isitsadoptionequallypotentformultitudesofschools
intheDevelopingCountriesalreadystrugglinginseveralshortcomings?Ifyes,thenwhichmodality
wouldbemoreeffective?Howdoesitaffectothervitallearningparameterslikestudents’attitude
orcriticalthinking?
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India, one of the rapidly evolving economies on this globe wishes to evolve as a global
superpower(Kumar&Rustagi,2016).Thisappearsimpossiblewithoutasupereducationsystem.
Schooleducationhaslongbeensufferingfromstigmasofhugeinefficienciesthatencourageteacher-
dominatedrotelearninghavinglittlespaceforstudents toculturetheircreativity(Kundu&Bej,
2020).Mukhopadhyay(2020)saidunwantedremnantsofthecolonialsystemhavebeenperpetuated
intheelementaryclassroomsresultinginteacher-directedclassroominstruction,thepedagogical
approachfocussingonthememorizationofnotes,unrestrainedrotelearning,poorinteraction,poor
socialinclusion,poorattitude,andCTlevelalongwithnoopportunitiesforcriticalinquiry,active
participationinthelearningprocess.Ithasleftalittlespacefortechnologyadoptionandresultingin
acompleteshutdownofinstitutionaloperationsduringtheCOVID-19calamities(Sharma&Bozkurt,
2020).Kundu(2018,p-203)hasfounditunsurprisingthat‘childreningovernment-runelementary
schoolsherespendmostoftheirtimememorizingaseriesofdisconnectedconceptsfromtextbooks
thathampertheirlearningattitudeandCTlevel.’

In thiscontext,couldBLbethatsecret tohavesubstantial influenceoverstudents’ learning
psyche.Thatisthebasicquestioninthisstudy.CouldBLadoptionenhancestudents’attitudeand
criticalthinkingpotentials?Thenitwouldbeagrowth-orientedstepforseveraldevelopingeconomies
likeIndiasufferingfromsimilarlearninglimitations.Indiancontextmayserveasanexperimental
groundforBLimplementationanditseffectivenessinallthe152developingnationscomprising
85.20%oftheglobalpopulationthatequallystrugglingtoenhancelearningattainmentsoftheirschool
students(WorldData).Hereunderstandinghowtoworkwithteacherstousetechnologiespertaining
BLclassroomsisimportant(Batra&Reio,2016).Thisstudytargetsthisresearchgapaswell.

MeTHoDoLoGy

Research objectives
ThepresentstudyaimedtodeterminetheimpactofBLmodelonstudentattitudestowardsMathsand
LiteracycourseandontheirCTfaculties.Thetwocoursesareofutmostimportanceforelementary
studentsacrossglobesinceliteracyskillsallowstudentstoseekoutinformation,exploresubjectsin-
depth,andgainadeeperunderstandingoftheworldaroundthem.Studyingmathematicsstimulates
curiosity,fosterscreativitytoequipchildrenwiththeskillstheyneedinlifebeyondschool(Kundu,
Bej,&Adhikari,2021).Thus,itsoughttoanswerthefollowingresearchquestions(RQ):

RQ1.Doesblendingchangestudents’attitudestowardsmathsandliteracy?
RQ2.Doesblendingenhancestudents’criticalthinking?
RQ3.Whatistherelationshipbetweenattitudeandcriticalthinking?
RQ4.Howdoteachersperceivethisinstructionalshift?

Sites and Participants
ThisDBRwasimplementedinaruralinclusivegovernmentrunco-educationalelementaryschoolin
thestateofWestBengalintheEasternpartofIndia,ideallyrepresentingthecountryinseveralfacets.
Havinghugepopulationdensity,loweducationalpenetrationinruralareas,lowwomeneducationrate,
poorqualityofeducation,schoolswithmeagrepoolofeducationalinfrastructures,andovercrowded
classroomswith teacherdominatedage-oldpedagogies.Theselectedschoolhosted125students
totalingradesfivetoeightmostofthem(85%)belongtoBPL(BelowPovertyLine)familiesunder
controlofthreeteachers(maths,literacy,andsocialscienceeach).Atotalof50children(30boys
and20girls)inthefifth-gradeclass(10-11yearsage)andthreeteachersparticipatedinthisstudy.

Asperresearchdesigntheparticipantsweredividedintotwogroups:theexperimentalgroup
consistingof25students(15boysand10girls)whoweretaughtthroughBLandthecontrolgroup,
consisting of 25 students (15 boys and 10 girls) who were taught in the traditional method. In
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accordancewithDBR,theteacherscollaborated,madesuggestions,andofferedopinionsoninitial
designandfurtheradjustmentsduringimplementationwhiletheresearchersarrangedeverything,
trained,convinced,encouraged,andsupportedteacherssincetheschoolhadneitherasinglecomputer
norinternetnorhavingateacherwhocouldturnonacomputer.Participantnameswerekepthidden
tohonourethicalagreements.

Research Background
Asalreadydiscussed in literature,BLisexceedinglycomplex,and itbecomesmorechallenging
whentherehasbeenanacuteshortageofattitude,skills,anddevice.Sincetheschoolhasbeena
poorperformerinallthesedomainsitappearedverychallengingfortheresearcherstointroduce
BLmodelhere.Theresearchersmadethispossiblewiththegenialco-operationsfromtheteachers
withoutwhomthisstudywouldnothaverealized.Theyprovidednecessaryhelpandguidancetoall
thestakeholdersincludingteachers,students,guardians,localgovernment,andarrangingtheblended
setupprovidingcontents,computers,andinternetconnectivity.

Forthiscontext,Design-basedResearch(DBR)methodsweredeliberatelyusedtogatherand
analysedata.Traditionalquasi-experimentalcasestudyapproachmightbesuitableforthisstudybut
researcherspreferredtocallitDBRsinceresearchersbelievedinthecollaborationandadvocated
toactasagentsofchangebyworkinghand-in-handwiththeteachersinrealsituation,pioneereda
changeinthetraditionalclassroompracticebysettinganexample,andaniterativeprocessofdesign,
andevaluationtodevelopknowledgewhichisthestrongestadvocacyforbeingthisstudyaDBR.

ProponentsofDBRclaimedthateducationalresearchisoftentooabstractorsterilizedtobe
useful inrealcontexts,detachedfrompractice, failed to improveclassroompractices,andhence
practitionersarenotabletobenefitfromtheresearchwhentheycannotseehowtheresearchmake
things possible to inform and improve their designs and practices (The Design-Based Research
Collective, 2002). Armstrong, Dopp, & Welsh (2020) said in an educational setting, DBR is a
researchapproachthatengagesiniterativedesignstodevelopknowledgethatimproveseducational
practicesthatoriginatedbecausesomeresearchersbelievedthattraditionalresearchmethodsfailed
toimproveclassroompractices,welcomedresearchers’asagentsofchangeandresearchsubjects
ascollaborators,producedbothnewdesignsandtheories,andconsistedofaniterativeprocessof
designandevaluationtodevelopknowledge.Simply,DBRhelpsresearchersaddressdesignproblems
(Wang&Hannifin,2005).

Inthisclassroom,DBRoccurredinrealsettingswiththeco-operationbetweenteachersand
researchers,employsmixedmethods,operatesinperiodsofdesigning,implementing,andadjustment,
andreliesonteamreflectionanddecision-making(Anderson&Shattuck,2012).Thedesignedproblem
washowtopromoteattitudeandCTlevel,effort,attitude,andtimeontask.DBRalsooccurredas
researchersandteacherscordiallycollaboratedtoobserve,describe,andunderstandBLroutines,
includingwhatdifferencesinstudentattitudeandCTmightemerge.

Procedures
Theclasseswereconductedattheclosevigilofthetworesearcherseverydayfortenweeksduring
11am.to1pm.(11amto12amforliteracyand12am.to1pmformaths)inallofficialschooldays
andtherestofthedaystheclassesweretorunintraditionalmodes.Thisten-weektime-framewas
stipulatedbytheSchoolManagementBodyforthisstudyastheydidn’twantlongeralienintrusion
intheirnormalschooloperations.

ThequantitativedatawascollectedthroughanattitudeandCTtesttoinvestigatethechanges
instudents’learningattitudeandCTlevel.Thequalitativedatawascollectedfromtheface-to-face
interviewswiththreeteachersonseveraloccasions.Inthecontrolgroup,thestudentsweretaught
aspecificcontentofthegradefifthmathsandliteracytextbookusingtraditionalteacher-centred
teaching.Theexperimentalgroupweretaughtthesamecontentonthesamedaybythesameteacher
usingBLStationRotationModel(SRM)wherestudentsinacourserotatebetweenvariousmodalities,
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oneofwhichisonlinelearning.Therearevarioussub-models:stationrotation, labrotation,and
individual rotation. Station rotation sub-model is better suited to K–12 education that requires
studentstorotatebetweenstationsintheclassroomataninstructor’sdiscretion(Cleveland-Innes&
Wilton,2018).Ifsomedaythecontrolgroupwastaughtwithmathsinthefirsthalfbythemaths
teacherduringthattimetheexperimentalgroupweretaughtwithliteracybytheliteracyteacher.One
researcherusedtopresentwiththecontrolgroupaswelltoobservetheirclassrunningwithusual
paceandform.Restoneusedtopresentwiththeexperimentalgroup.

Theresearcherspreparedcomputerizededucationalprogramfortheselectedcontentunitsand
itsactivitiestouseBLinteachingtheexperimentalgroup.Theytrainedtheteachersonhowtouse
BLinteachingmathsandliteracy.Theyalsotaughtthestudentsonhowtodealwiththerelevant
technological items required for the blended mode of learning. Rotation models for both maths
andliteracywereselectedandmodifiedfortenweeksalongsideteachers.Intheserotationmodels,
childrenmovedinsmallgroupsbetweencentres.Somecentreshadteachers,somewereofflinegroup
activities,andsomewereonlinecomputeractivities.Eachday,therewereeightactivitychoices(four
maths/fourliteracy).Thechildrenwereabletochoosetheactivitiesthattheywanteduntiltheactivity
hadfivechildrenatthecentre.Whenthenextrotationcame,thechildrenchoseagain.Astudent,
whomissedanactivityinonerotationbecauseitwasfull,couldgotoanotherandthenreturntothe
desiredactivityinthenextround.

Theresearchersdidnotwantchildrentousecomputertimetodoroteordrillactivities,but
teachers liked the ideaofhavingchildrenpracticecertainskills throughrepetitivepractice.Asa
compromise,oneofthecomputerliteracyactivitiesconsistedofprogrammedwordrecognitionand
onecomputermathsactivityconsistedofdrillingmathematicsfacts.Therestofthecomputer-based
activitiesincludedactivitiessuchasstorywriting,Minecraft®(helpedthechildrentogetabetter
understandingofmathsconcepts,including:evennumbers,oddnumbers,primenumbers,andsquare
roots),audio-supportedreading,drawing,computer-assistedmathsproblemgeneration,andcomputer
animatedmodelling for solvingmathsproblems fromselected topics.The teachers also insisted
childrenmustattendateacher-ledgroupduringtherotationtime.Non-computeractivitiesoutsideof
theteacher-ledgroupsconsistedmostlyofguidedreadingandmathsproblemsolving.Sometimes,
childrenplayedgamesorusedflashcards.Additionalstructuralroutinesintheclassroomconsisted
ofusingchimestosignalmovementbetweenactivities,descriptionsofwhatchildrenweretodoat
eachactivitybeforetheblendedsessionbegan,andcleanuptimeattheend.

The experiment and control groups were randomly assigned. Class size was taken into
considerationinselectingthegroups,whilestudentsuccessratesforthepreviousyearsandindividual
differenceswereneglected.Obtainingtheconsentof,andcoordinatingwiththeadministrationof
theschooltoconductstudyandimplementationoftheexperimentalgrouplessonsthroughBLand
implementationofthecontrolgroupinthetraditionalmethod.BothgroupswereadministeredtheCT
andattitudepre-testsinordertodeterminewhethertheexperimentandcontrolgroupswereequivalent
intermsofresearchvariablesandpreliminaryinformation.Thetestswereimplementationforboth
theexperimentalgroupand thecontrolgroup in twostagesat thebeginningbefore theblended
modelimplantedatthepre-blendedstageon10thJanuary2020andatthepost-blendedstageinthe
endoftenthweekon22ndMarch2020justbeforethelockdownwasannouncedowingtopandemic
outbreakofCOVID-19(Kundu&Bej,2020).Besides,interviewswiththeteacherswereconducted
attheendofthestudytorecordtheirperceptionofteachinginablendedsetup.

Research Tools
MathsandLiteracyAttitudescale.Quantitativedataconcerninglearners’attitudetowardsmaths
and literacy were obtained by administering this scale developed the researchers following the
ComprehensiveModelofScaleDevelopment(CMSD)(Kundu,Bej,&Dey,2022)andtakinghelp
ofsimilarscaleslikeYaĢar,Çermik&Guner(2011).Itwasa30itemstooleachattachedwitha
five-pointLikerttypescalerangingfromstronglyagree(5)tostronglydisagree(1).Reversescore
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wasusedfornegativeitems.FollowingtheCMSDtheConstructValiditywasfound0.87(goodasper
ruleofthumb)andtheInternalConsistencyMeasure(Cronbach’sα)was.91(ofexcellentdegree).

Critical Thinking Disposition Inventory. To measure the CT disposition, researchers used
theCaliforniaCriticalThinkingDispositionInventory(CCTDI),awidelyusedandstandardised
instrument.TheCCTDImeasuresthe“willing”dimensionintheexpression“willingandable”to
thinkcritically.HighscoresonCCTDIarepositivelycorrelatedwithastrongdesiretoapplyone’s
criticalthinkingskillsindecisionmakingandproblemsolving,withleadership,withegoresilience,
andwiththecapacitytobenefitfromeducationaltrainingandpsychologicalcounselling.Sincethe
originallyscalewastranslatedintolocal(Bengali)languagethevalidityandreliabilitywerereaffirmed
followingthesaidCMSDmodelwithConstructValidity0.88andtheInternalConsistencyMeasure
(Cronbach’sα)was.89forwhole30itemsscaleeachattachedwithafive-pointLikertscalewith
highscoresindicatinghighCT.

Interview.Torecognizeteacherperceptionsandevolvingteacherunderstandings,openended
individualinterviewswereconductedwithparticipatingteachers.Face-to-faceinterviewswiththree
teacherswerearrangedatdifferentoccasions.Eachinterviewlasted30minutesattimesandlanguage
convenientforteachers.Whileresearchersaskedscheduledquestionsaboutstudentlearningandthe
experienceofBLimplementation,teacherswerefreetosharewhatevertheywantedtowithregardto
theproject.Thiswasinlinewiththedesiredattitudeoftrustandcollaborationbetweenparticipants
andresearcherdesiredinthisproject(Brinkmann&Kvale,2015).Toobtainqualitativedata,teacher’s
decision-makingstrategiesandsolicitedtheirperceptionsoftheimplementationprocesswererecorded.
Thequestionsincludedinthesetinterviewprotocolwereasfollows:

a) Didyoufindimprovementinstudents’thinkinglevelatpost-BLstage?
b) Didyoufindthisblendedmodelexcitingforyourteaching?
c) Whatchangesdidyoufindamongstudentsduringthesetenweeks?
d) Whatdoyouwantapermanentblendedsetupinyourschool?

Data Analysis
Quantitativedataanalysisfocusedoncomparingstudents’attitudeandCTlevelafterandbeforebended
environmentimplantedbyapplyingtheselectedtests.Qualitativedataanalysisfocusedonteachers’
perceptionsonimplementingblendedlearning.InaccordancewiththeDBRprotocol,adjustments
weremade inresponse todataanalysis (Anderson&(Shattuck,2012).Theresearchersused the
StatisticalPackagefortheSocialSciences(SPSS)programtocalculatemean,standarddeviation,
t-tests,variancetests,necessarytoreachtheansweroftheresearchquestions.

FINDINGS

outcomes Relating to RQ1
Inordertocomparethetwogroupsinthestudyintermsofattitudetowardsmathsandliteracy,the
researchersusedanindependentsamplet-testtocomparethetwogroups’resultsinthepre-BLstage
onthespecifictopicsoftheirtextbookunits,beforeapplyingtheblendedlearning.Resultsareshown
inTables1and2below.

Table1showsthereisaclearincreaseinattitudelevelinthepost-BLstageinbothgroups.Table
2showstheobtainedp(2.01)isgreaterthanthelevelofsignificance0.05,thetestisnotsignificant
atthe0.05level,whichindicatesthatthereisnosignificantdifferencebetweenthetwogroupsof
thestudyregardingattitudetowardsthesubjectatpre-BLstage.
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Answeringthefirstresearchquestion,thevariancebetweentheattitudetestsmeanscoresof
students in theexperimentalgroupand thecontrolgroup in thepost-BL implantationstagewas
calculatedthroughananalysisofvariance(Levene’stest)andtheresultsarepresentedinTable3that
showstheobtainedp-value(0.001)issmallerthan0.05,thismeanstherearesignificantdifferences
atthesignificancelevelof0.05,whichindicatesthatthereissignificantdifferencebetweenthetwo
groupsof learnerswithregardto theirattitudetowards the learningtopicscoveredinmathsand
literacyaftertenweeks.Basedonthetestresults,itcanbeinferredthatteachingthestudentsthrough
BLhadapositiveeffectontheirattitudetowardsthesubjectsstudied.Thefindingisconsistentwith
severalearlierstudiesthatalsoconfirmedblendedlearninghaspositiveeffectonthelearningattitude
ofstudents(comparedtotraditionallearning)(Leo&Puzio,2016).

TheLevene’stestresultsinTable4furthershowsthisdifferencewasgenderneutralsinceno
significantdifferencewasfoundbetweentheattitudelevelsofboysandgirlswhichmeansBLeffects
learningattitudelevelsofboysandgirlsequally.

outcomes Relating RQ2
Table5showstheCCTDIscoresatpre-andpost-BLimplementationstages.Apositivegrowthin
thetestscoresisobviousbutthegrowthismuchhigheramongthestudentsofexperimentalgroup.

Atthebeginningat-test(seeTable6)wasconductedtobeassuredofthedifferenceinCTlevel
betweencontrolandexperiencegroupsandcalculated(p=0.671>.05)outcomesshowshavingno
significantdifferenceinCTlevelatthisstage.

Table 1. Description of attitude test scores at two stages 

Group N Pre-BL Post-BL

Mean Std. Mean Std.

Control 25 15.6 1.53 18.24 1.95

Experimental 25 14.9 1.17 19.64 2.01

Table 2. t-test results of attitude scores between experimental and control groups at pre-BL

Variables N Mean Std. deviation t df Sig. (2- tailed)

Control 25 15.6 1.53 1.52 46 2.01

Experimental 25 14.9 1.17

Note. * Statistically significant at (p £0.05)

Table 3. Variance of attitude scores between experimental and control groups at post-BL

Levene’s test for equality 
of variances

t-test

F Sig. t df p (2- tailed) Mean difference

Equalvariancesassumed 0.747 0.557 3.54 46 0.001 1.4

Equalvariancesnot
assumed

4.02 45 0.000 1.4

Note. * Statistically significant at (p £0.05)
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Inordertoanswerthesecondresearchquestion,thevariancebetweentheCTtestsmeanscores
ofstudentsintheexperimentalgroupandthecontrolgroupinthepost-BLimplantationstagewas
calculatedforananalysisofvariance(Levene’stest)andtheresultsarepresentedinTable7.

TheresultsexhibitastatisticallysignificantvarianceinCTlevel(p=.001<.05)betweenthe
experimentalandthecontrolgroups.Thus,thegrowthintheCTlevelatthepost-BLstageissignificant
andthisoutcomeagainfoundgenderneutralsincethevarianceinCTlevelbetweenboysandgirls
wasstatisticallynotsignificantaspertheLevene’stestinTable8.Thisindicatestothefactthatboys
andgirlsequallyreactBLatmosphereandtheirCTlevelupsurges.

Table 4. Variance of attitude scores between boys and girls at two stages

Levene’s test for equality 
of variances

t-test

F Sig. t df p (2- tailed) Mean difference

Equalvariancesassumed 1.113 0.742 2.52 21 0.022 1.4

Equalvariancesnot
assumed

2.08 20 0.000 1.4

Note. * Statistically significant at (p £0.05)

Table 5 Description of CT scores of two groups at pre and post BL

Group N Pre-BL Post-BL

Mean Std. Mean Std.

Control 25 51.5 3.4 53.9 2.6

Experimental 25 57.8 3.2 72.01 2.5

Table 6. t-test of CT scores between experimental and control groups at pre-BL

Variables N Mean Std. deviation t df Sig. (2- tailed)

Control 25 51.5 3.4 3.9 46 0.671

Experimental 25 57.8 3.2

Note. * Statistically significant at (P £0.05)

Table 7. Variance of CT scores between experimental and control groups at post-BL

Levene’s test for equality 
of variances

t-test

F Sig. t df p (2- tailed) Mean difference

Equalvariancesassumed 0.747 0.557 3.54 46 0.001 1.4

Equalvariancesnot
assumed

4.02 45 0.001 1.4

Note. * Statistically significant at (p £0.05)
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outcomes Related to RQ3
Table 9 summarizes the Pearson’s correlation analysis between attitudes and CT levels of the
Experimental group at Pre- and Post-BL stages. In both stages the results shows a positive and
statisticallysignificantcorrelationbetweenthetwovariables(r=0.47,p=.002<.05).

outcomes Related to RQ4
Thethirdresearchquestionregardingteachers’perceptionontheimplementationofBLinclassroom,
theteachersreportedthatBLbroughtexcitementatlearningtousenewteachingstrategies,hopefulness
totheirteachingcontext,andanticipationformorepositiveinteractionswithchildreninthefuture.

Learningnewstrategiesforteaching.Allthreeteachersdescribedtheirpreparationforteaching
ascentredonroutinesinelementaryschoolswherechildrenweretaughtinatraditionalsettingwith
almostnoteachingaids.Teachersalsopaintedadismaladvocacypicturewheretheywereadvised
nottoimplementdigitalpedagogies,despiteclearpolicyintentsfromthegovernment(Kundu&Bej,
2021).Thisisevidentwhenateachersaid:

[Utilizing]ablendedmodelhasbeeninterestingbutweneversawthisinourpre-servicetraining
norduringthein-servicetrainings[wehavereceived].

Theteachersreportedenjoyingtheprocessofreviewingthedataandmakingdecisionswhich
isasuccessstoryofanyDBRgroundstudy.Theyagreedthatwhentheyheardtheyweregoingto
bestudied,theyfeltintimidated.However,attheendoftheprocesswhentheyrealizedthatithelped
themdeckedwithalatesttrendofschoolpedagogy,theygainedconfidence.Gatheringandanalysing
dataaside,teachersinitiallylackedconfidenceinthecomputer-assisted,onlineportionsofblended
learning.Forexample,oneteachersaid:

[O]urteacherslacktechnologyskill;offour,onlyoneofusknowshowtoturnonacomputer.
ThesefeelingsofinadequacywhenitcametocomputerusewereoftenattheforefrontoftheBL

design.Forexample,asthestudyproceeded,researcherslearnedthatthiswasonereasonwhyteachers
wantedroteactivitiesonthecomputer—theyperceivedthemtobeeasiertosetupforchildrenand
therewouldbefewertechnicalproblemswiththem.

Table 8. Variance of CT scores at two stages between boys and girls

Levene’s test for equality 
of variances

t-test

F Sig. t df Sig. (2- tailed) Mean difference

Equalvariancesassumed 5.774 1.742 5.61 21 0.021 6.1

Equalvariancesnot
assumed

3.32 20 0.013 6.1

Note. * Statistically significant at (p £0.05)

Table 9. Correlation results showing relationship between attitude and CT

Stage Pre-BL Post-BL

ExperimentalGroup Attitude CT Attitude CT

Attitude - .47* - .47*

CriticalThinking .47* - .47* -

Note. * Correlation is significant at the .05 level (two tailed)
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DISCUSSIoN
TheoutcomesofthisprojectrevealedthatBLmodelcontributesmoretostudentattitudestowards
mathsandliteracycourseswhencomparedtothetraditionallearningmodelandthisfindingisnot
newasitiscompatiblewiththepreviousliteratureKorkmaz&Karakuş(2009)andAkgunduz&
Akinoglu(2016)alreadydiscussed.Butthenoveltyofthisstudyliesinthefactthatitisthefirstever
attempttoimplementBLmodelinanelementarylevelinanyunderprivilegedbackgroundwhere
socio-economicambiencewasnotbefittingforsuchcomplextechnologyintegration.Besides,the
studyfocussedontheinsightforpracticeandclosecollaborationbetweentheteachersandresearchers
whichmadethechangespossiblewithintenweeks.Thechangeswerefoundgenderneutralthatis
alsoanewdirectioninthisregardandthetimeframetoattainsuchachangeisalsoanewnotion.

Comparedtothetraditionalinstructionmethod,theBLmodelcontributesmoretothecritical
thinking level of the participant students which support the available literature like Korkmaz &
Karakuş(2009),Kazua&Demirkolb(2014),andTajvidi,Ghiyasvandian,&Salsali(2014).Thus,
BLmethodcouldbeeffectiveinreducingmemorizationandrotelearning,thebiggestproblemin
Indianeducation(Kundu,2018)sincestudentswholearnwithunderstandingareabletotransfertheir
knowledgetotasksrequiringproblem-solvingwithgreatersuccessthanthosewholearnonlybyrote.

Besidesapositivecorrelationbetweenstudentattitudetowardsmathsandliteracycourseandtheir
CTlevelsisfoundthatispedagogyneutral,inotherwords,themorepositivethestudentattitudes
towardsthemathsandliteracythehighertheirCTlevel,andthisbeenthesameattraditionallearning
andBLlearning.

BesidesthisDBRwasnovelindiagnosingteachers’perceptionsonthisshiftandputtingan
exampleofcollaborationbetweenteachersandresearchers.Atfirst,researcherswereanimportant
resourceforkeepingthecomputersoperating.Overtime,childrenactuallybecamequiteadeptat
diagnosingandaddressingtechnicalissuesandsodidtheteachers.Inaddition,theteacherswere
proudofthemselvesforimplementingBLwithoutextensivepreparationandinschoolswithpoor
infrastructure.Thelackofbasicinfrastructure,irrespectiveoftechnologyhurttheseteachers’morale.
Evenso, theyreportedfeelingsofexcitementaboutbeingabletouseBLeveninless-than-ideal
instructionalcircumstances.Oneteacherbeautifullysummarizedtheexperienceas:

Itwasabiglearningexperienceforusthroughthesenineweeksonhowtooperateablended
learningmodelinourpoorelementaryclassrooms.

Asmuchasteachersappreciatedtheexperienceandasmuchastheygainedconfidence,they
still felt that the implementation was a “long” ten of weeks of work. It is likely they will need
additionalsupportfromtheirschoolsandoutsidegroupstomaintaintheBLenvironment.These
signsthesuccesssideofDBRintherealsettingwhichaddseffectivenessofaneducationresearch
bybringing improvement in thepractical application.Anticipationofmorepositive interactions
withchildren.Teacherslearnedtoignoreorre-directchildreninBLratherthanpunishthem.Before
BLimplementation,teachersreportedthattheyoftenusedcorporalpunishmentwithchildren,even
childrenwithspecialneeds,andeventhoughtheyfeltitwaswrong.Oneteachersaid:

Iknowcorporalpunishmentisagainstallpedagogicprinciples,butifwearetomaintainpeace
anddisciplineinourclassrooms,itisthelastresortweusedtoadopt,otherwisethewholeschool
willgotowaste.

While Indian government has attempted to dislodge corporal punishment in schools, these
effortshavebeenlargelyunsuccessful.Fortunately,theseteacherssawlessneedtocorporallypunish
childrenbecausemorechildrenwereengagedandbecausetheywerenotalwaystryingtoget50active
childrentobesilentandlistentoonespeaker.However,theBLexperiencealsoofferedtheteachers
opportunitiestoseechildrentrynewthings,learnacademicskills,increasetechnologicalliteracy,
andachievetheirown.Whenteacherssawchildreninthisnewlight, theyreportedthatcorporal
punishmentwaslessappealingtothem.
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Insights for Practice
In this study, researchers rotated children through a series of stations. Findings revealed that
implementingBLamongasmallgroupoflearnersdidincreasetheirlearningattitudeandCTlevel
andthistime‘timeforattitudinalchangeandCT’wastenweeksonly.Usingknowledgefromresearch
andprofessionallearning,BLcanbeeffectivelyimplementedinmoreclassrooms(Kundu,Bej,&
Rice,2020).Oneareaofinterestforpracticeishowthechildrenandteachersworkedtoacquirethe
typesofbasictechnologicalliteraciesnecessarytoperformtechnicalsupport.OrganizingBLtoshare
responsibilityfortechnicalsupportandmaintenancemightfurtherencouragethedevelopmentof
positiveteacher-studentrelationshipsaswellaskeepthetechnologyrunninginclassrooms(Kundu,
Bej,&Dey,2021).

WeemphasizethatourimplementationofBLwasDBRguidedbystrategieswherewemade
informedjudgmentsaboutwhatmightworkandthengathereddata,analysedit,andmadeadditional
adjustments.Thus,inquiryandpracticeweretightlylinked.Teacherslearnedthroughthisprocess
thatdatawasnotasintimidatingastheythought,butsurelytherewasroomforadditionalon-going
datacollectionandanalysisastheygainmoreexperienceduringfutureblendedteaching.Suchdata
includesattitudeandCTlevelorotherdocumentationoflearningduringtheblendedexperiences.It
alsomightincludedisciplinerecordsandothermeasuresofclassroomclimate.Eventually,itmight
evenincludedatapracticesmoretightlytetheredtotheonlineportionofthelearning,suchasclicks
onwebsites,pagevisits,andmore.

Asateam,weengagedinDBRfocusedoncollaborativestrategiestosupportchildrenusing
mixedmethodsandmultipleiterations(Anderson&Shattuck,2012).Suchpracticesforsupporting
inquiryshouldbeensconcedinpubliceducationpolicyinIndiaandpotentiallyotherplacestoprovide
opportunitiesformoreteacherstoembraceBLpractices.

The fact that there was no significant difference between boys and girls adds to growing
understandingsinIndiaandpotentiallyinothercountriesabouttheneedtoeducateallstudentsand
eventoavoidhavingsexorgenderoffocalinterestintheeducationalexperience(Kundu&Bej,
2020).WhiletherearepersistenteducationaldisparitiesinIndia,boysandgirlsalikeseemtohave
adjustedwelltoBLinthisclassroom.Accordingtoresearchers’notesandteacherobservations,both
boysandgirlswerealsoequallyinterestedinoverseeingtechnicalsupportaswell.

Moderneducation in India fromtheelementaryschool touniversity levels isoftenseverely
criticizedforencouragingrotelearning,ratherthancomprehension,criticalthinking,andproblem-
solving(Kundu,2018).Additionally, teachersmaybe less inclined tousemethodsofclassroom
instruction and management for which they have been criticised. Introducing BL to elementary
children in such countriesmay increase students’ attitude, thinking, engagement, and eventually
achievement.Thatwillmaketeachersregaintheirlostreputationsbythegraceoftechnologyanda
uniqueprogressiveconvergencethroughBL.

CoNCLUSIoN
Thehugegapbetweenpolicyintentandpolicyimpacthasbeenthehallmarkofeducationamong
developing countries including India that has been witnessing throughout this current decade
rapidpositivechangesanddevelopmentsinallareas,inawaythatreflectsbroaderlifeforholistic
developmentofthechild.Adramaticshiftfromthetraditionalteacherdominatedpedagogytofoster
students’creativityandcriticalthinkingistheprimefocusoftheIndia’sNewEducationPolicy(NEP,
2020).TheoutcomeofthisDBRmayprovehelpfulindiscoveringtheeffectivenessofBLatthe
elementarylevel,inschoolssufferingfromseveralshortcomingsandlimitationsbymakingpositive
changesinstudentslearningattitudestowardsmathsandliteracy,thetwolife-makingcoresubjects
atthislevelandintheleveloftheircreativethinking.Boysandgirlswerefoundequallyaffected
bythischange.Besides,thisempiricallystudyexclusivelyestablishedthepositiverelationbetween
students’attitudeandcriticalthinkingfaculties.
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These outcomes also represent what might be expected from DBR—that as teachers and
researchersattendedtodesignproblemsintheclassroom,theywereabletomeettheneeds.Although
itcannotbedeterminedortooearlytoclaimwithconvictionwhetherattitudeandCTlevelincreased
becauseofthetechnicalsupport,expertsupport,managementsupport,curriculumsupport,emotional
support,orsomecombination,stillthesefindingsareasmuchareflectionofteachers’gradualincrease
inskillatselectingactivitiesforchildrenastheyareareflectionofchildrenrespondingtoactivities
androutines.Thus,whenpartnershipshappen,thepartnershipbetweenteachersandprofessionals,
betweenteachersandstudents,circumstanceshavesomesuccess,andtheexpectedoutcomemaybe
possibleevenwithinashorttenweeks’time.

LIMITATIoNS
Thisisbasicallyacasestudyconductedwithinasingleclassroomofonly50studentsofanelementary
schoolandhencetheresultsmayvaryinanotherstudywithlargersamplesorinthedifferentcontext
ofothercultureorstate.ThestudyusedDBRinaspecificclassroomchosenbecauseofteacherinterest
inimprovingthecurrentpandemoniumsituationofthemultitudesofIndianprimaryschoolswho
weredesperatelysearchingforwaystoupbringqualityeducationandhencethesefindingsarenot
generalizabletoallblendedclassrooms.Anotherlimitationisthefactthatresearchersweretherein
theoverallmonitoringandguidanceofthisstudybecausewithouttheirinvolvementthisstudywas
notpossiblesincetheschoolhadneitherasinglecomputernorasingleteacherwhocouldsimply
turnonacomputer.

FUTURe ReSeARCH
Thestudyhasabigspaceaheadwherefutureresearchcouldbeconductedwithalargesamplecovering
multipleschoolstofindifBLisequallypotentinyieldingthesameresults.‘Timeforattitudinal
changeandcriticalthinking’forthisstudywastenweeks,futureresearchmaybeconductedifitis
possiblewithinthelesstime.Herevariouslocalfactorslikeregionaldisparitiescouldbeconsidered
asinavastcountrylikeIndiaregionaldisparityisabigconcernbecausedevelopmentherehasis
notuniversalandreachedtothefarcorneredareas.Researchcouldalsobedirectedinprovidingthe
schoolsanidealframeworkfortheestablishmentofblendedenvironmentwhereteacher-students
canwork,interactandimprove.Thedigitalisationofcoursecontentsorcurriculumdevelopment,
keepingtheblendedpatterninview,isalsoamajorconcerntoofferteacherswithreadymadecourse
contentswheremoreresearchisessential.
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