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ABSTRACT

Educationaldataminingprovidesvariousadvantages to theeducationsystems inmanyways. It
enhancestheteachingprocess,thelearningprocess,thescholasticperformanceofstudents,career
selection,employability,andmore.Thedifferencesinattitudeofstudents’behaviorleadtodifference
in their academicperformance.The article covers thenon-intellectual parameters of students to
enhancetheiracademicperformance.Thestudyteststherelationshipbetweenpsychometricconstructs
ofstudentsandtheiracademiccorrelate.Themodelsforenhancingintellectualperformancewhich
involvesvariousnon-intellectualparametersareanalyzedusingstructuralequationmodeling.Itis
observedthatthevaluesofthemodelswereretrievedneartofitvalues.Theresultsentailthatthe
modelswillbebeneficialforstudentsinimprovingtheiracademicperformancebyrevisingtheir
psychologicalparameters.
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INTRodUCTIoN

Thedifferencesinstudents’behaviorimpacttheirintellectualperformance.Studentsdifferintheir
learningstyleslikekinestheticlearnersreferringtolearningbyimmersinginprojects,aurallearners,
analytical learners and global learners adopting stimulations. Evidences have shown that non-
intellectualparametersarehighlyassociatedwithacademicperformanceofstudents.Therelationship
between intelligence,personality,and interests;havebeendepictedby (Ackerman&Heggestad,
1997), also the impactofpersonality five factormodelon intellectual performance is discussed
by (Poropat,2009).Factors involving self-regulatory learning strategies,motivationand styleof
learningalsoimpactacademicperformanceofstudents(Chamorro-Premuzic&Furnham,2008).
(Hamsa,Indiradevi&Kizhakkethottam,2016)workedonscholasticparametersofundergraduateand
graduatestudentslikeadmissiontime,submissiondateofassignment,dailyattendance,conduction
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ofexaminationonscheduledtime;topredicttheiracademicperformance.Self-regulatorylearning
strategies(SRLS)andmotivationaccentuateinrecentyears.IncurrenteraSRLShavebecomecore
skill(AndersonKoenig,2011).Also,SRLSandmotivationarenotordinarilyincludedinclassroom
teachingorlectureandhenceforthbecomesanimportantaspectinstudentslearning(Cleary,Gubi,
&Prescott,2010;Wehmeyer,Agran,&Hughes,2000).Thedatamininginthefieldofeducationis
usefulatallstagesoflearning.Inschoolsthestudentsoftenfindchallengeswhiletransitingfrom
elementarystudiesastheydifferinexpectationsanddemands(Grolnick&Raftery-Helmer,2015).
In(Shahiri&Husain,2015)thedataminingapproachesareappliedonpsychometricparameters
comprisingofpersonality,motivationandlearningstrategies.Thecontributionofextracurricular
activitiesandsoftskillsisdiscussedinadditiontopsychometricparametersby(Mishra,Kumar&
Gupta,2014)tomeasurethescholasticperformanceofstudents.

Studentslackinginmotivation,SRLSandcognitiveabilitiesareincapableoffacingacademic
challengesespeciallyduringabsenteeisminclassesorlectures,incompletingmultipleassignmentsand
preparingforexamination(Blackwell,Trzesniewski&Dweck,2007;Butler,Beckingham&Lauscher,
2005;Dignath&Büettner,2008).Learnersbelongingtolowsocio-economicstatusordinarilydeficit
inmotivationconstructsandinterpretations(Byrnes,2003;Steele,1997).Thisleadstodevelopment
ofasystemthatincorporatestheseconstructsinordertoenhancelearning.Learningstyleofstudents
involvespsychometricparameters,cognitiveabilitiesandemotions;thisdescribesthewaystudents
comprehendandreacttothetrainingenvironment(Keefe,1979).Moreover,thewaystudentsopt
foralearningenvironmentputsanimpactontheirintellectualperformance(Cassidy,2004).This
raisesaninterestinstudyingtherelationshipofstudents’learningbehaviorwithacademics(Debdi,
Paredes-Velasco&Velázquez-Iturbide,2016).Furtherstrategiesforself-regulationandanalysisof
dataretrievedfromonlineeducationalenvironmentscanbeusedtopredictintellectualperformance
ofstudents(Pardo,Han&Ellis,2016).

Thestudyinpreviousresearcheshaveshownthatthereexistsasignificantrelationshipbetween
intellectualandnon-intellectualconstructswhichraisedtheneedofconstructingmodelwhichcan
benefitimprovingtheacademicperformanceofstudents.Thepaperproposesmodelswhichaimat
findingregressionweightsofstudentnon-intellectualcorrelateswhichimpacttheiracademicscores.
Itwasfoundthatsomeparametershavepositiveweightswhereasothershavenegativeweights.The
resultsobtainedcanbeutilizedtoenhancetheperformanceoftheundergraduatestudentsinacademics.

Section2discussesaboutvariousnon-intellectualconstructsrelatedtoscholasticperformance
ofstudentsanddescribestheresearchframework.Researchmethodologyisdefinedinsection3.
Validityandreliabilityofthemodelisdiscussedinsection4.Section5describesthemodels,its
resultsandfindings;andfinally,conclusionandfuturescopeisdefinedinsection6.

CoNSTRUCTS ANd RESEARCH FRAMEwoRK

Theworkproposesthatpsychometricparametershaveanimpactonacademiclearningofstudents.
Thenon-academicconstructsareoperationalisedinpreviousresearch(Richardson,Abraham&Bond,
2012).Someconstructspositivelyaffecttheacademicperformancewhereassomehavenegativeimpact
onit.Eachconstructisdescribedalongwithitssubconstructsandtheirrelationshipwithgradeof
studentsisdiscussed.Basedonthesevariablesrelatedhypothesesarethendeveloped.

Psychological Correlates Related to Grades of Student
Therelationbetweenthenon-intellectualcorrelatesofstudentwiththeirintellectualcorrelatecanbe
usedtoenhancetheacademicperformance(Burman,Som&Hossain,2018).Thestudyconsiderssix
psychometricconstructsnamely–personality,motivation,self-regulatorylearningstrategies,students’
approach towards learning,psychosocialcontextual influencesanddemographics (Richardsonet
al.,2012).Fewother factorsarealsoconsidered involvingextracurricularactivities,highschool
background,socialinteractionnetwork;andthefacetsstatedinneofivefactormodelasshownin
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Table2.Themajorfactorsarefurtherdividedintosubfactors,asshowninTable1,whichcanbe
usedtodescribethestudents’learningbehaviorindetailandanalyticalway.

Personality Traits
Thedimensions (i.e., conscientiousness,openness, agreeableness,neuroticism, andextraversion)
included in well-known five factor model represent the extensive and broadly enforced way of
assessingpersonalityofanindividual(Costa&McCrae,1992).Conscientiousnessisthemeasure
whichassessesanindividualonthebasisofbeingsystematizedorcoordinatedandtheirdesireto
succeed.Studenthavinghighconscientiousnessperformswellinacademicsandisdeterminedin
challengingsubjectstoo(Mount&Barrick1995).Procrastination,thebehaviortodelaytheworkto
thelastminute,hasanegativeimpactandisunrelatedtointellectualcorrelate(Lay,1986).Students
whoarehighlyprocrastinatedscorelow.Learnersexperiencingopennessareimaginative,prefervariety
andopentonewideasandinnovations.Theyarecapableofadoptingnewlearningideasinorderto
achievehighinacademics.Agreeablenesstraitofpersonalityisperceivedascooperative,sympathetic,

Table 1. Non-intellectual constructs related to academic performance of students

Personality Traits Motivational 
Factors

Self-Regulatory 
Learning 
Strategies

Approach Towards 
Learning

Psychosocial 
Contextual Factors Demographics

Conscientiousness Locusofcontrol Anxiety Deep Socialintegration Gender

Procrastination Pessimistic Rehearsal Strategic Academic
integration Age

Openness Optimistic Organization Surface Institutional
integration Familybackground

Neuroticism Self-efficacy Elaboration Goalcommitment Socioeconomic
status

Agreeableness Selfesteem Criticalthinking Socialsupport Disability

Extraversion Intrinsicmotivation Metacognition Stress

Needforcognition Extrinsic
motivation Effortregulation

Emotional
intelligence Goalorientation Helpseeking

Peerlearning

Time/Study
management

Concentration

Table 2. Parameters of neo five factor model

Neuroticism Extraversion Openness Agreeableness Conscientiousness

Anxiety Warmth Fantasy Trust Competence

Hostility Gregariousness Aesthetics Straightforwardness Order

Depression Assertiveness Feelings Altruism Dutifulness

Self-consciousness Activity Actions Compliance Achievementstriving

Impulsiveness Excitementseeking Ideas Modesty Self-discipline

Vulnerabilitytostress Positiveemotion Values Tendermindedness Deliberation
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kind,readytoacceptothers’views.Studentswithhighagreeablenessattendclassesonregularbasis,
optimisticinbehaviorandshowcooperationwiththeirinstructorsresultinginenhancedlearning
(Vermetten,Lodewijks,&Vermunt,2001).Neuroticism is anothercorrelatewhich isnegatively
relatedtoacademicperformance.Itleadstoanxiety,stress(Steel,Brothen,&Wambach,2001)and
reducemotivation(Watson,2000)whichaffectslearninginstudents.Studentswithhighneuroticism
havepoorattendanceandarefoundtobeabsentfromexaminationsduetohealthissues(Chamorro-
Premuzic&Furnham,2002).Extrovertstudentsareactivesociallyandinvolveinactivities.These
studentsachievelessastheyaredistractedmoretowardssocialactivitiesandinvolvementwhich
reducetheirlearningtime;limitingtheirefforttowardsintellectualtasks(Bidjerano&Dai,2007).

Otherthanfactorsoffivefactormodel,constructneedforcognition(Cacioppo,Petty&Kao,
1984) is found topredict student academicperformance.Higherneed for cognitionwill lead to
motivationinstudentsandresultinhighperformance.Altogether,sevenpersonalitymeasureshave
beenidentifiedthatareassociatedwithacademicperformanceofstudents.

Otherthantheconstructsexplainedinbigfivefactormodel,ourstudyconsideredneofivefactor
modelwhichreportedsixsubparametersoffivepersonalitytraitstermedasfacetsasdiscussedby
CostaandMcCraeshowninTable1.

Motivation Factors
Variousmotivationaltheoriesexist(Eccles&Wigfield,2002)butonlyfewconstructsofmotivation
havebeenexaminedforpredictingacademicperformanceofstudents.Somestudentstaketheirown
responsibilityforacademicfailurewhereasothersidentifyexternalcausessuchascoursematerial,
insufficient teaching. This is known as the locus of control (Rotter, 1966), a measure in which
individualsconsiderthattheyhavecontrolovertheconsequencesofactsintheirlives.Apessimistic
style(Peterson,Vaillant&Seligman,1988)isassociatedwithnegativeoutcome;definedasinternal,
unchangedandcomprehensiveattributionsforpastfailures.Studentspresumethattheyareincapable
ofperformingwell.Incontrast,optimisticstudentspresumethattheyarewellcapable,dowellin
examsand the reasonfor theirpast failuremaybenon-understandingof theexaminer.Learning
skillsandabilitiesenhanceacademicperformance.Studentswhoareself-efficientperformbetter
than thosewith lower efficacyexpectations (Bandura,1997).Studentsmay feel that their effort
leadstosuccesshowevertheylacktherequiredskillstomobilizesucheffort;hencethedistinction
isessentialbetweenthetwo.

Self-determinationtheorydifferentiatedsourcesofmotivation(Ryan&Deci,2000).Thetheory
proposesthatengagementinataskleadstogratificationofpsychologicalneeds,namely,competent,
relatednessandautonomy.Engaginginataskforpersonalreward,intrinsicmotivation,willleadto
optimallearningwhereastasksundertakenforexternalrewards,extrinsicmotivation,maysquelch
academic achievement. Goal theories propose that setting up and aiming of a goal is related to
achievementfeedback.Achievementofastudentconsistsoftheirpastresultsofexamsandassignments
(Wood&Locke,1987).Thegoalastudentundergoesduringacademictenureservesasadegreeof
theirachievementandmotivation.Goalorientedandaself-efficientstudentperformswellandthe
combinationofthetwoisoneofthepowerfulpredictorsofgradesoflearners(Pajares&Miller,1995).

Self-Regulatory Learning Strategies
Asstatedin“rubicon”model(Gollwitzer,1990)thedecisionabouttheneedtoactandwheretoput
effortsareelementsofgoalsettingmechanismthatanticipatesgoalcommittal.Achievingtheset
goalcanbeaccomplishedwithregulationofemotions,cognitions,andenvironmentandmotivation
behaviorsbystudents.Inthisaspect,regulatoryconstructsaimtoknowhowtoimplementefforts
inbestpossiblemanner(Boekaerts&Corno,2005).Thedifferencesinadoptionofself-regulatory
strategiesbystudentscontribute togoalachievementmoreor lesseffective renderingpredicting
performance.Thisimpliesthatevaluationofself-regulatorylearningstrategiesaidgreaterveracity
inenvisioningintellectualperformance.Cognitivestrategiesincluderehearsal,elaboration,critical
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thinkingandothergenericconstructsofself-regulation(Pintrich,2004).Thestrategies,rehearsal
referring repeating the learning, elaboration referring to summarizing the content in self words
andcriticalthinkingreferringtoassessmentoffactstoformconclusion;reflectindepthlearning
strategywhich facilitate learningandattainment.Metacognition,partof self-regulatory learning
strategies,construehigherorderreasoningcompetenciesappropriateforlearning(Wolters,Pintrich
&Karabenick,2003).Theconstructanxietyisrelatedtoneuroticismaffectingskepticallythelearning
behaviorofstudents.

Behavioral constructs related to self-regulatory abilities (Pintrich, 2004) includes effort
regulation thatcircumscribe individuals’managementofendurance incaseofchallenging tasks,
peerlearningrelatedtoconversingwithrivalsabouttheirlearning,whereastime/studymanagement
involves evaluation of the usage of strategies made for study. Help seeking is also identified as
behavioral strategy (Pintrich,2000) includingother regulationas suchactionsof instructorsand
peers.Concentrationisanotherfeature,includedinthelearningandstudystrategyinventory(LASSI)
(Weinstein,Palmer&Schulte,1987),evaluatetheabilityoflearnerstofocusduringstudy.

Psychosocial Contextual Factors
Theretentionofstudentsisalsoimpactedbytheinstitutionitself(Tinto,1982).Ithasbeennoted
thatstudentswithsubstantial institutionandacademic integrationleads tooptimalresults.Some
additionalconstructs,assuchsupportbyfamilymembersandfinances,alsodirecttheresponses
ofstudentsinuniversitylifeinvolvingresponsesofstressanddepression,affectingintegrationand
academicperformance.

Students’ Approach Towards Learning
Approachestowardslearningcanbecategorizedintothree(Biggs,1987).Thedeeplearningapproach
referstothelearningstyleincludingcriticalthinkingandexploringtheconceptswithdesiretolearn.
Incontrast,thesurfaceapproachiscomprisedofshallowlearningwithextrinsicmotivationtolearn.
Studentsmayalsofollowthestrategicapproachinplaceoftheabovestatedwhichinvolvesboth
stylesoflearningdeepandsurfaceonthebasisoftheimportanceandcharacteristicsofthetask.

demographic Feature
Thediversity inpopulation results in theneedofexploring theconsequenceofdemographicon
academicperformance.Ithasbeenseenthatstudentsbelongingtohighersocioeconomicbackgrounds
score high as compared to their counterparts (Dennis, Phinney, & Chuateco, 2005). Literature
showsthatgender,age,familybackgroundanddisabilityisalsoconsideredinpredictingacademic
performanceotherthansocioeconomicbackground(Shahiri&Husain,2015).

Fewotherparametersarealsoconsidered,apartfromthosediscussedabove,influencingacademic
performanceincludesextracurricularactivities,highschoolbackground,socialinteractionnetwork
andemotionalskills(Mishra,Kumar,&Gupta,2014;Angeline,2013;Elakia&Aarthi,2014).

Theinformationretrievedfrompreviousworkraisestwoquestions-a)areallnon-intellectual
constructsessentialtothestudy?andb)isitpossibletohaveamodelbasedontheseconstructswhich
canprovideinsighttoenhancetheperformanceofstudents?

Research Hypotheses
Evidenceshaveshownthateducationalinstitutescanenhancetheirresultsbyanalyzingthenon-
intellectualparametersofstudentsinadditiontointellectualconstructs.Non-intellectualconstructs
directlyimpacttheacademicperformance(Richardsonetal.,2012)andinstitutesshouldusethemto
excel.Richardsonetal.(2012)usestwostagestructuralequationmodeling(TSSEM)forexamininga
regressionmodelbasedonnon-intellectualcorrelates.Theyfoundthreecombinationsofpersonality
constructsi.e.modelsarecreatedforprocrastinationwithconscientiousness,needforcognitionwith
conscientiousnessandemotionalintelligencewithconscientiousness.In(Poropat,2009)itwasfound
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thatstudentacademicperformancecanbepredictedbyconscientiousness.Thisarisetheneedtotest
thesignificanceofpersonalitytraitsonacademicperformanceofstudents.

Hypotheses 1:Personalitytraitsaffecttheacademicperformanceofstudents.

Also,in(Richardsonetal.,2012)amodelwiththreeconstructsofmotivationalconstructsis
established,locusofcontrol,academicself-efficacyandgradegoal.Thestudyby(Pajares&Miller,
1995)foundthatself-efficacyandgradegoalarethestrongpredictorsforacademicperformance.

Hypotheses 2:Higherlevelsofmotivationleadtohigherperformance.

Itwasstatedthatevaluationoflearningstrategiesaidgreateraccuracyforperformanceprediction
by (Wolterset.al.,2003).Effort regulation isoneof thepredictorsofacademicperformanceas
concludedby(Robbins,Lauver,Le,Davis,Langley,&Carlstrom,2004).Aregressionmodelwith
learningstrategiesconstructsincludingelaboration,criticalthinking,metacognition,effortregulation,
helpseekingandtime/studymanagementisgivenby(Richardsonetal.,2012)forpredictingacademic
performanceofstudents.

Hypotheses 3:Regulatingthelearningstrategieswillresultsinbetterscores.

Thestudyby(Tinto,1975)demonstratesthatthewayaninstitutedemonstratesitselfconsequent
thedisengagementofitsownstudents.Itconsidersvariouscharacteristicsofstudentslikegender,
values,pastexperiencestodiscoverthestudentengagementwiththeirpeers,mentorsanduniversity
system.Thiswill help inknowing their integrationwith academic and social. Itwas found that
positiveengagementwithsocialandacademicresultsingoalcommitmentandthosehavingconflicts
arenotabletoperformwell.Thestudyofotherfactorslikesupportbyfamily,financialassistance
influenceintegrationanddirecttheresponsesofstudentsonstressanddiscouragementtouniversity
life(Levin&Rubin,1998).

Hypotheses 4:Psychosocialcontextualfactorshaveanimpactonlearning

Diversepopulationintheuniversityraisestheneedtostudyaboutinfluenceofdemographic
featureonacademicachievementofstudents.Thestudyby(Robbinsetal.,2004)showedthatstudents
withhighersocioeconomicbackgroundtendtoscorehighthantheircounterparts.

Hypotheses 5:Demographicfeatureinfluencesacademicachievement

Theworkcarriedin(Pintrich,2004)discussesaboutinfluenceofdifferentlearningapproaches
adoptedbystudentsontheiracademicperformance.Thestudyby(Biggs,1987)identifiedthreebroad
learningapproaches–deeplearning,strategiclearningandsurfacelearning.

Hypotheses 6:Learningapproacheshaveanimpactonacademicperformance

Theconstructsaffectingtheacademicperformanceareidentifiedfromdifferentstudiesduring
theextensiveliteratureandthecollectiveeffectoftheentireconstructonperformanceisaddressed
inpresentstudy.Forpersonality,themodelsconstructcomprisingconscientiousness,procrastination,
needforcognitionandemotionalintelligence(Richardsonetal.,2012;Poropat,2009)isincluded.
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Theconstructslikelocusofcontrol,self-efficacyandgradegoal(Pajares&Miller,1995)istestedfor
motivation.AsperSRLS,elaboration,criticalthinking,metacognition,helpseeking,effortregulation
andtime/studymanagementarealsotakenunderaccount(Woltersetal.,2003;Richardsonetal.,
2012;Robbinsetal.,2004).Also,thereviewshowedthatnomodelexistforpsychosocialcontextual
influencesanddemographicfeatureandhencenottested.Currentstudyconsidersalltheseasinputs
tostudytheimpactonstudentlearning.

Research Methodology
Figure 1 describes the research methodology followed. This section describes the process of
developmentofinstrument,datacollectionandanalysis.Theinstrumentdevelopmentiscomprised
ofgenerationsofitems,theirpre-pilotandpilotstudy.

Generating Items, Pre-Pilot and Pilot Study
Itisimportanttocoverthedomainoftheconstructssothatthevaliditycanbeimprovedasstatedin
(Churchill,1979).Hence,thestudyconsidersthestatementscoveringalltheitemsdiscussedinthe
literatureandthedefinitionsoftheconstructswhichhasnotbeencoveredyettoanswerthequestions
statedinsection2.Inpre-pilotstudytheitemswerereviewedbyonepsychologyexpertandadoctoral
student.Sampledatafromahundredstudentsiscollectedonthosestatementsandpilotstudyisdone.
Thefactoranalysisisperformedonthestatementsanditwasfoundthatfewstatementswerenot
significantarosetheneedtodropthosestatements.Finally,thesignificantstatementsweretaken
intoconsiderationforpreparationofthestructuredquestionnairetocollectthedataforanalysis.Itis
comprisedofquestionsrelatedtothepsychologicalbehaviorofstudents.

Figure 1. Research methodology
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data Collection
Thestudyfocusesonenhancementofacademicperformanceoftertiarystudents;hence,thetarget
respondentswereundergraduatestudents(offinalyear).Inordertoselecttherespondents’probability
samplingisused.First,alistofuniversitiesaffiliatedcollegesispreparedrunningdistinctcourses.
Outofthose11areselectedatrandom.Studentsfromthesecollegesareselectedrandomlyfordata
collection.Theresponsesarerecordedonthescaleof1to5(fromstronglyagreetostronglydisagree)
bytheinterviewer.Thelearningapproachfeatureisrecordedintheformofcategoricaldata.Large
numberofobservations,2,198,arecollectedfromthestudentsoutofwhich187arefoundtobe
biasedinnature.Theseobservationsweredroppedandthefinalsamplesizeisof2,011whichis
statisticallyjustifiedaccordingtothenatureofstudy(Levin&Rubin,1994).Thestudyisextensive
innatureastheobservationsofstudentsstudyingheterogeneouscoursesaretakenunderthestudy.

Analysis
Thestructuredequationmodeling(SEM)isperformedusingAMOSsoftwareonthedatasettoobtain
themodels.Althoughvarioustechniquesareavailableforanalytics.Butthecomplexityofthemodel
underpresentstudycanbewellexaminedusingSEMasthestudyishavingdependent,independent
andthelatentvariables.SEMisanefficienttooltodealwiththesecomplexities(Karimi&Meyer,
2014).It isapowerful toolfor identifyingrelationshipsandtouncover theirstrengthandcausal
nature(Bollen,1989;Bollen&Long,1993).Thismakesitusefulindealingwithcomplexproblems
invariousfields.Ine-learningithasbeenusedtoenumeratecriticalsuccessfactorsanticipatedby
students(Selim,2007).AnotheruseofSEMisseenin(Lee&Choi,2013),toenhancethestudent
retentionbasedonlearningstrategies,flowexperience,internalacademiclocusofcontrol(ALOC),
and student satisfaction. Also, to study the impact of supply chain responsiveness on a firm’s
competitiveadvantageSEMisusedanditproducesdecisiveresultsinthisconvolutedstudy(Thatte,
Rao&Ragu-Nathan,2013).SEMhasdevelopedandimprovedovertheperiodoftime.Earlyin1900s
itwasusedforpathanalysis,factoranalysis,reliability,regression;lateritwasusedfornonlinear
problems,formativemodels,bootstrapping;andcurrentlySEMdevelopmentincludespartialleast
square(PLS),multilevel-mixturemodels,SEM-basedmeta-analysisandgeneralized linear latent
andmixedmodelling(GLLAMM)(Karimi&Meyer,2014).Further, theeffectofnon-academic
correlatesonstudentacademicperformanceisexaminedby(Richardsonetal.,2012)usingSEM.
ThepresentstudyisenhancedversionoftheIndianscenario.Theresultsofthemodelsshowedthat
changingthepsychometricparametersofstudentcanleadtoimprovementintheirgrades.Forlearning
approachconstructlogisticregressionisappliedtostudytheeffectofdifferentlearningapproaches
onstudentacademicperformance.

Measurement Model
Itisimportanttotestthemodelforvalidityandreliabilityofconstructs.Thediscriminantvalidity,
convergentvalidityandreliabilityareessentialforthevalidityofconstructs.Forconstructvalidity
structuredequationmodeling(SEM)isused.“InrecentyearsSEMhasgaininsightinanalyzing
psychology data. The current study deals with psychometric factors of students related to their
academicperformance.Thedatahasbeenanalyzedusingregressionmodelalso,buttheresultswere
foundnotfit.SEMprovidesuswithbetacoefficientthatgivestheestimatedcontributionofaspecific
construct.Also,therelationofconstructwithacademicperformanceisknown.Inordertocheckthe
internalconsistencyofoperationalizationreliabilitycheckisimplemented.

Construct Validity
Constructvaliditycompriseofconvergentvalidityanddiscriminantvalidity.Anessentialstepin
testingthemodelistheevaluationofinstrument.Confirmatoryfactoranalysis(CFA)isperformed
usingAMOSsoftwareandthenSEMisappliedtotesttherelationshipofhypothesis.Multiplefit
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indicesareevaluatedtofitthemodeldata.Thefitindicesincludegoodnessoffit(GFI),adjusted
goodnessof fit (AGFI) and rootmean square (RMSEA).Thevalues ranging from0.8 to0.9 is
consideredasacceptablefitforGFIandAGFI(Joreskog&Sorbom,1989)andavaluebetween0.05
and0.08isacceptableforRMSEA(Browne,Cudeck,Bollen,&Long,1993).Ifthefitindicesofthe
modelarenotacceptablethenthemodificationinthemodeliscarriedoutonthebasisofthevalues
ofmodificationindices(MI).Multicollinearity,referstohighitemcorrelationsamongindependent
variables,isrepresentedbyMIi.e.explainingcommonality.Thefinalmodelwithfitindicesisthen
constructed.Table3showsthemodelfitindicesfortheconstructs.

Theindependenceofconstructsmeasuringsingleparameterisreferredtoasdiscriminantvalidity.
SEMmethodologyisusedtoassessdiscriminantvalidity.Itwasfoundthatverylowcorrelationexists
amongtheconstructsillustratinghighdegreeofdiscriminantvalidity.

Reliability
InordertocheckthereliabilityoftheconstructsCronbachalphavalueiscomputed.Theaccepted
value of alpha for internal consistency of operationalization is 0.7 (Hair, Anderson, Tatham, &
William,1998).Itwasfoundthatreliabilitiesoftheconstructsvaryfrom0.8to0.89,whichisabove
theacceptedvalue.

RESULTS ANd INTERPRETATIoN

Differentmodelshavebeentestedtoexaminethehypothesizedrelationshipofeachnon-intellectual
correlatewithacademicperformanceofstudents.Thebetacoefficientsofeachconstructandvariance
explainedbymodelaregiveninTable4.

Personality Factors
Therelationshipamongpersonalityconstructsandgrades,asstatedinHypotheses1,istested.Itis
foundthatsevenconstructsaresignificantoutofwhichconscientiousness(β=0.592)isthestrongest
constructtopredicttheacademicperformanceofstudents.Procrastinationprovidesleastcontribution
whichislessthan1%approximatelynull(β=0.081)andextraversion(β=0.286)alsopositively
affectedtheperformance.Ontheotherhand,openness(β=-0.176),agreeableness(β=-0.262),
neuroticism(β=-0.085)andneedforcognition(β=-0.116)negativelyaffecttheperformanceof
students.ThemodeldepictedinFigure2,explains26.2%ofvariancewithgradesofstudents.

Motivational Factors
This model includes six constructs (locus of control, intrinsic motivation, extrinsic motivation,
optimistic,self-efficacyandgoalorientation).Itexplains1%ofvariancewithgradesofstudentswith
positivebetacoefficientsforintrinsicmotivation(β=0.431),optimistic(β=0.569),self-efficacy(β
=0.057)andnegativebetacoefficientsforlocusofcontrol(β=-0.211),extrinsicmotivation(β=
-0.391),goalorientation(β=-0.308).

Self-Regulatory Learning Strategies
Sevenoutoftenconstructssignificantlyaffecttheacademicperformanceofstudents.Onlytwoofthe
significantconstructsreportnegativevalueswhicharemetacognition(β=-0.3.630)andtime/study
management(β=-0.561).Othersreportpositivebetacoefficientsasforanxiety(β=0.970),rehearsal
(β=0.495),criticalthinking(β=1.704),effortregulation(β=1.984)andpeerlearning(β-0.501).This
modelaccountedfor17%ofvariance.
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Table 3. Model fit indices

Items Initial Model Fit Final Model Fit

Personalityfactors

Conscientiousness

Procrastination

Openness GFI=0.804 GFI=0.933

Neuroticism AGFI=0.735 AGFI=0.888

Agreeableness RMSEA=0.114 RMSEA=0.069

Extraversion

Needforcognition

Emotionalintelligence

Motivationalfactors

Locusofcontrol

Pessimistic

Optimistic GFI=0.753 GFI=0.916

Self-efficacy AGFI=0.665 AGFI=0.870

Selfesteem RMSEA=0.131 RMSEA=0.082

Intrinsicmotivation

Extrinsicmotivation

Goalorientation

Self-regulatorylearningstrategies

Anxiety

Rehearsal

Organization

Elaboration

Criticalthinking GFI=0.537 GFI=0.889

Metacognition AGFI=0.422 AGFI=0.824

Effortregulation RMSEA=0.155 RMSEA=0.082

Helpseeking

Peerlearning

Time/Studymanagement

Concentration

Psychosocialcontextualinfluences

Socialintegration GFI=0.928 GFI=0.985

Academicintegration AGFI=0.871 AGFI=0.969

Stress RMSEA=0.112 RMSEA=0.035

Demographicfeature

Uppersocioeconomicstatus GFI=0.882 GFI=0.928

Middlesocioeconomicstatus AGFI=0.825 AGFI=0.915

Lowersocioeconomicstatus RMSEA=0.06 RMSEA=0.045
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Figure 2. Model for personality traits

Figure 3. Model for motivational factors

Figure 4. Model for self-regulatory learning strategies
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Psychosocial Contextual Factors
Allthethreeconstructsarefoundsignificant.Academicintegrationisfoundnegativelyrelatedwith
β=-0.520;andsocialintegrationandstressarefoundpositivelyrelatedwithβ=0.0716andβ=
0.057respectively.Themodelexplains4.6%ofvariancewithgradesofstudents.

Student Approach Towards Learning
Logisticregressionisusedtoobtaintheresultsinordertostudytherelationshipoflearningapproach
withgradesofstudents.Thebetacoefficientsareas,fordeeplearning(β=0.823),forstrategic
learning(β=0.648)andforsurfacelearning(β=0.353).

demographic Feature
It checked the socioeconomic status of the learners. The constructs are found significant with
positivebetacoefficientsforuppersocioeconomicstatus,middlesocioeconomicstatusandlower
socioeconomicstatusrangingbetween1.4and1.8.Thismodelaccountedfor4.9%ofvariance.

CoNCLUSIoN ANd IMPLICATIoNS oF RESEARCH

The study highlights various non-intellectual parameters essential for enhancing academic
performanceofundergraduatestudents.Itaimsforfindingtheconstructswhichleadtosuccessand
thosewhichdeviatestudentsfromtheirmarks.Themodelshelpustoidentifytheconstructswhich
leadtoenhancementinacademicachievementofstudents.Table5describesvariouskeyfindings
related to research. Itdiscussesabout thesignificanceofconstructson learningofstudent.This
majorlycontributesinenhancingintellectualperformanceofstudentswhichinherentlyimprovise
employability,retentionofstudentsinclassandbenefitinstitute,studentandsocietyinlarge.

Figure 5. Model for psychosocial contextual factors

Figure 6. Model for demographic feature
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Thestudyhasvariousimplicationsforanalysts.Firstly,itisfoundthatpersonalitytraitsofa
studentcontributemajorly inacademicperformance.It isseenthatstudentswithhighdegreeof
conscientiousnessmayscorehighmarksincomparisontotheircounterparts.Procrastinationdefining
thedelayingbehaviordepictingdelayingtheworktothelast-minutedeviatesthestudentfromscoring
well.Extraversioni.e.assertive,positivebehaviorwillhelpinimprovingperformance.Neuroticism,
whenastudentexperiencesdepression,worryabouttheiracademicoutcomesmayleadtolower
grades. It is seen that cognitive abilities; defining thinking skills, understanding,memory-based
learning;arelowinourstudents.Henceinordertoenhancetheirperformanceeffortisrequiredto
improvetheircognition.Also,opennessandagreeablenessleadtolowergrades.

Second,formotivationalfactors it isconcludedthatstudentswhoareself-motivatedtendto
scorehighthanextrinsicallymotivatedstudents.Also,studentswithpositiveattitudetowardstheir
effortsandhavingconfidenceontheiracademiccapabilitiesperformwellinacademics.Third,asper
strategiesfollowedforlearningithasbeennotedthatstudentspracticingthecontentsstudied,putting
theirbesteffortstowardslearning,triestodiscusswithpeersinordertolearnmore,andanxiousfor
theirfuturetendtoperformwellinacademicsascomparedtotheircounterparts.Criticalthinking
referringtoanalyticalskillstoconcludejudgmentsleadtosuccess.Fourth,itisseenthatthedeep
andstrategicapproachestowardslearninghelpstudentsinenhancingtheiracademicperformance
ascomparedtosurfaceapproachfollowedforpassingtheexamination.

Fifth,forpsychosocialcontextualfactors,itisfoundthatsocialintegrationlikefamilysupport,
financialassistance,andinteractionwithpeerswillhelpstudentstoscorehighmarks.Also,students
whoareconcernabouttheirfuture,takestressforitperformwell.Althoughsocioeconomicstatus
isfoundsignificantbutthedifferenceinsocioeconomicstatusofstudentsdoesnotprovidemuch
differenceintheiracademicperformance.

Sixth,educationsectorinIndiaisgettingweak.AsperthereportbyAserCenter,asurveyon
levelofeducationofyouthinIndia,itisfoundthat40%ofstudentsareunabletodobasiccalculation
andtoreadasimpleEnglishsentence.Younggenerationisfutureofourcountrywhichmakesthis
amajorsocietalproblem.Further, this results indecreased jobrate.Byenhancing theacademic
performanceof students thisproblemcanbe fully removedand itbenefitsoureducationsector.
Moreover,thisincreasesemployabilityaseducationsectorislinkedtotheindustry.

Table 4. Different models for academic performance

Personality Motivation SRLS PCF Demographic LA

C, P, O, A, E, 
NFC, N

LOC, IM, EM, 
OP, SE, GO

Anxiety, R, 
CT, MC, ER, 

PL, TSM
SI, AI, Stress Upper, Middle, 

Lower
Deep, Surface, 

Strategic

β 0.592*** -0.211** 0.970*** 0.0716*** 1.480*** 0.823

β 0.081* 0.431*** 0.495** -0.520*** 1.726*** 0.648

β -0.176** -0.391** 1.704*** 0.057** 1.543*** 0.353

β -0.262*** 0.569*** -3.630*** - - -

β 0.286*** 0.057* 1.984*** - - -

β -0.116** -0.308*** 0.501** - - -

β -0.085* - -0.561** - - -

R2 0.262 0.010 0.170 0.046 0.049 -

C-conscientiousness; P-procrastination; O-openness; A-agreeableness; E-extraversion; NFC-need for cognition; N-neuroticism; LOC-locus of control; 
IM-intrinsic motivation; EM-extrinsic motivation; OP-optimistic; SE-self efficacy; GO-goal orientation; R-rehearsal; CT-critical thinking; MC-meta cognition; 
ER-effort regulation; PL-peer learning; TSM-time/study management; SI-social integration; AI-academic integration.

***p < .001; ** p < .05; *p < .10
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LIMITATIoNS ANd FUTURE SCoPE

Thoughthisstudycontributessignificantlyfromempiricalandtheoreticalview,certainotheraspects
arerequiredtobeincorporatedtoenhancemaximumbenefitsfromit.

Foremost,theresearchislimitedtostudentsofmetropolitancitiesanddataofruralandremote
areasisnotincluded.Althoughdataunderstudycoversdifferentcollegesbuttheprobabilityofa
studentnotbelongingtonon-metropolitancityisrare.Hencenoopinioncanbegivenonmodelfit
inotherareas.Thestudythereforecanbeextendedtoincludestudentsnationwide.

Second,thisstudyhasconsideredthepresentbehaviorandpatternsasdepictedbythestudents.
Otherkeyparameterssuchasgeneticimpact,environmentaleffectsonthestudent’slearningand
upbringing,educationlevelofparents,typeoflearningskillsetc.canbefurtherincludedtostrengthen
theoutcomeofthisstudy.Thesefeaturesmightinfluencelearners’perception.

Thisresearchcanbefurtherextendedindevelopingarecommendersystemforthestudents
to improve their learningbehavior at the earliest deviation therebyhelping them to enhance
theirperformance.

Table 5. Summary and key findings

Construct Key Findings

Personality
Personalityconstructsputsapositiveimpactonstudents’performance.Itmakesthem
organized,opentoacceptnewproblemsandtofollowinnovativewaystosolvethem,bring
punctualityandbuildseriousness.

Motivation
Theseconstructshelpstudentsinlocusofcontrol,motivatethem,buildpositiveattitude,
makesthemself-efficientandgoaloriented.Includingtheseinadditiontotheircurriculumwill
significantlyhelpinimprovingtheirdevelopment.

Self-regulation
strategiesforlearning

Itencouragesstudentstostrengthentheircognitiveskillsandabilities,managetime,practice
thesubjectmatter,andregulatetheirefforts.

Psychosocial
contextualinfluences

Integrationofstudentssociallyandacademicallyhelpsstudentsinacquiringknowledgefrom
peersandinstructors.Thisisbeneficialespeciallyinthecasewhenstudentisunabletoattend
theclassduetomedicalreason.

Approachtowards
learning

Knowingthesubjectmatterwithdeepconceptsandbackgrounddetailsassistthestudentsin
learninginaneffectiveway.

Demographic Theimpactofthisconstructonthelearningofstudentsisfoundalmostequalforeachofitssub
construct.
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