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anddepletedf cognitive,emotional,and physicakesourcedlt is the centraldimensionof
Burnoutandrepresentindividual stressCynicismis definedasanegativecallousand
detachedittitudetowardsothers.lt is theinterpersonatimensionof Burnout. Inefficacyis
definedasfeelingsof incompetencelow productivity,andlow achievementt isthe self-eval-
uativedimensionof Burnout.

Severasituationalandindividual factorshavebeenassociatedith the prevalencef the
Burnout Syndromein theworkplaceg2, 3]. Situationalfactorsincludequantitativejob
demandgworkloadandtime pressure)qualitativejob demandgconflicting demandsand
lackof information), job resourcegsocialsupport,information, control, feedbackparticipa-
tion, andautonomy),occupationatharacteristicécognitiveandemotionaldemandsjnd
organizationatharacteristicévaluegmplicit in organizationaprocesses)heindividual fac-
torsincludedemographioariablegage gendermarital statusandlevelof education) per-
sonalitycharacteristicgconsciousnesgardinessgopingstrategiespeuroticism type-A
behaviorandJungianpersonality)andjob attitudes(expectations).

With the publicationof the MBI+ GeneralSurvey(MBI-GS)it becamepossibldo studythe
Burnout Syndromeoutsideof the humanservice$4+6]. Psychometricesearctwith the
MBI-GSdemonstratedhat the three-factorstructureis invariantacrossariousoccupations
[7, 8]. In recentyearsthe Burnout Syndromehasbeenmeasuredn collegestudentausingthe
MaslachBurnout Inventory+StudenSurvey(MBI+SSi)9+11].StudentBurnout (SB)canbe
definedasexhaustiordueto studydemandsacynicaland detachedttitudetowardsthe value
of schoolingandfeelingsof academignefficacy lts three-factorconceptualizatiomasbeen
confirmedin multiple sampledrom differentcountriesandstudyareaq49, 12+17]andits con-
currentvalidity assesseaijainsothermeasuresf burnout [18].

In theworkplacepurnoutis aseriouscondition that hasbeenlinked with multiple physical
andpsychologicatonditionssuchasheartdiseas§l19], depressiveaymptomg20], and
impairedcognitiveperformancd21]. Severaparallelscanbedrawnfrom thework contextto
theacademicontext.Theworkloadin the academicontextcorrespondgo studydemands
(deliveringassignmentgreparingpresentationsstudyingfor testsgetc.).Whenhigh cognitive
demandsneettime pressureasituationthatis verylikely to occurat the universitylevel,stu-
dentsmayexperienceeverehronic stresswvhich,overtime, canleadto Burnout[9, 22].In
studentpopulationsthe Burnout Syndromehasbeenlinked with suicidalideation[23], physi-
calandpsychologicatlistres414,24],schooldropout[17,24],and poor academigerfor-
mance[9]. Giventhe associatiorof this Syndromewith theseadverseonditions,the studyof
the possiblecausesind consequenced burnoutin the academicontextis of greatimpor-
tanceto public health.

Burnoutcanloweracademi@ngagementevelssuchasclassattendancesubmissiorof
schoolwork andfollowing teachersinstructions[25, 26]. In this study,StudentEngagement
(SE)is conceptualizedsathree-factorconstructthat includesbehavioralemotional,and cog-
nitive dimensiong27+29].Behaviorakngagemeris definedasstudentsparticipationin
classroontasks studentconduct,and participationin school-relateextracurricularactivities.
Cognitiveengagemerit definedasthe studentsinvestmentandwillingnesso exertthe nec-
essangeffortsfor the comprehensiorand masteringof complexideasanddifficult skills.Emo-
tional engagemernis definedasattentionto teachersinstructions,perceptionof school
belonging andbeliefsaboutthe valueof schooling Engagemenandburnout canbeseeras
two polesof anengagement-burnowgpectrumwhereburnout is seerasthe erosionof
engagement3]. However this conceptualizatiognoresthe factthat peoplewith low levelsof
burnout maynot beengagedn their work [9]. If we considerthat SEand SB althoughnega-
tively correlatedarenot conceptuabppositesthe interactionbetweerthe two variables
becomegpossibleln thisview,SEand SBcanbeboth acauseandaconsequencef each
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other:highlevelsof burnout canleadto adecreasé engagementhigh levelsof engagement
canbea protectivefactoragainsburnout. Althoughthesewo dimensionsnteract,weexpect
studentburnout to benegativelycorrelatedwith studentengagemengcademigerformance,
andpositivelycorrelatedwith dropoutintention. In thisresearchyealsoanticipatethe poten-
tial effectf copingstrategiessocialsupport,courseexpectationgeacheicompetenceand
the needfor medicationasexplanatoryariabledor studentengagemerandburnout.

Copingstrategiesanbedefinedaseffortsto avoidor decreas¢hreatsandreduceassoci-
atedstresg30, 31].In generalcopingstrategiesanbedividedinto two categoriesactiveor
positivecoping(seekingnformation, seekinchelp,seekingsocialsupport,planning,and
acceptingr reframingproblemswith humor or faith) and passiver negativecoping(dis-
engagemenself-distractiondenial,self-blamesubstancabuseyenting,etc.) ,althoughother
divisionsarepossiblesuchasemotion-focusedopingstrategiesindtask-focusedoping
strategie$32, 33]. Passiveopingis oftenmaladaptivédbecausé employsemotion-oriented
strategiesuchasrumination or excessivemotionalresponsef34]. Maladaptivecopinghas
beenpreviouslylinked to studentburnout [35]. Activeand passiveopingstrategiesreassoci-
atedwith atendencyto havean externalor internallocusof control. Peoplevho haveaten-
dencyfor externalattributionsbelievethat outcomesarenot dependentipontheir actionsbut
ratherthe resultof powerfulothersor dueto chancq36]. Peoplewith aninternal attribution
stylebelievethat outcomesarethe resultof their own ability and effort. A passiveand avoidant
copingstyleis oftenassociatewith externalattributions,while anactiveconfrontativecoping
styleis oftenassociatevith internal attributions.A passiveandavoidantcopingstyleis asso-
ciatedwith low levelsof hardinesginvolvementin daily activities sensef control overevents
andopennesso change)poor self-esteerand externallocusof control, which typicallycon-
stitutethe profile of astress-pronéndividual [2]. A passiveopingstylemaybedetrimentalto
studentsattitudestowardsacademichallengessit incentivizestudentgo avoidtheir prob-
lems.Forinstancestudentamaybelievethat an existingproblemis externalandthatthereis
nothing thattheycando to improvetheir situation.This attitude canleadstudentgo fall into
adownwardspiralof academidisengagemerthatleadsghemfurther andfurther awayfrom
meetingtheir academidemandsOur expectationto betestedn this study,isthatanegative
copingstyleis positivelyassociate@ith burnout andnegativelyassociatewith student
engagement.

It isimportant to notethatacademiacemandsarenot the only stressothat studentsmust
dealwith atthe universitylevel.Other challengefcludepeerpressureand competition,lim-
ited socioeconomi@ower,anddistancerom homeandfamily,amongothers[37+39].0ne
important predictorof perceivedstresaamongcollegestudentss socialsupport[40+43].Stu-
dentsocialsupportcanbedefinedashavinggoodrelationshipswith family membersfriends,
colleagueand professorsStudentswith goodsocialsupportfeelloved,esteemedandvalued
by peoplearoundthem. Sociakupportisimportant becausen additionto the emotionalsup-
port andinstrumentalassistancat reaffirmsthe validity of the studentsmembershign the
academi@nvironment,building on coremotivationalvaluesThis networkof personarela-
tionshipsprovidesstudentswith the emotional financial,andinformational supportneeded
to preventandendurethe high levelsof stresexperiencedn the academicontext[44]. We
expecisocialsupportto benegativelyassociatewith studentburnoutandpositivelyassociated
with studentengagement.

Finally,wefocuson courseexpectationsstudentsevaluationof teachercompetenceand
the needfor medicationaspredictorsof studentengagemerand burnout. Courseexpecta-
tions areakeymotivationalfactorthat promotesengagement5] andtheir absencés arisk
factorfor studentburnout [46]. Teacheicompetencés anothercentralmotivationalfactor
that promotesstudentengagemeniti 7]. Lastly the needfor medicationfor medicalreasons
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hassubstantiaprevalencemonguniversitystudentsvhich mayhaveseriouseffectson stu-
dentengagemen3].

In thisresearchour first aimisto assesthe possiblecausesind consequences student
engagemerandburnout. We expecthat socialsupport,copingstrategies;ourseexpecta-
tions,teachercompetenceandthe needfor medicationwill significantlypredictstudentburn-
out (H1) andengagementH?2). We alsoexpecistudentburnout (H3) andstudent
engagementH4) to besignificantpredictorsof subjectiveacademigerformanceanddrop-
outintention. Our secondaim is to assesthe moderationeffectthat studentengagemerntas
on therelationshipsetweerstudentburnout and eachof the criterion variablesWe expect
that studentengagemenuill actasa protectivefactoragainsthe effectof studentburnout
(H5). Theexpectedelationshipdetweerconstructcanbefoundin the modelpathdiagram
in Fig 1. Our final aimis to testthe structuralinvarianceof this modelacrosdifferentgenders,
area®f study,andcountries/regiongH6).

2 Materials and methods
2.1. Procedures

An online questionnairavascreatedusingthe Qualtricsplatform. The order of appearancef
the scalesvererandomizedbetweerparticipantsandonly fully completedjuestionnairesvere
consideredor further analysisAt the end of the questionnaireparticipantsanswere@series
of sociodemographiandacademic-relatequestionsThe surveywasdesignedo take15min-
utesto complete The content,objectivesduration, risks,datapolicy, ethicsapproval andcon-
tactswereprovidedatthe startof the questionnaireThe studywasproperlyvalidatedoy
ISPA-InstitutoUniversit&io EthicsCommission(Process/017/02/2019jnd by the Northern
lllinois UniversityInternationalReviewBoard(decision1504/2014FWAA00004025).
Informed consentwasobtainedfrom all individual participantsin the study.All procedures

TC

NM

Fig 1. Student burnout and engagement mediation and moderation model. CE= CourseExpectatias,

TC = TeachelCompetere,NM = Needfor Medication,PC= PositiveCoping,NC = Negati\e Coping,SS= Social
Support,SB= Studern Burnout, SE= StudentEngagerant, SB SE= Interaction betweerSEand SB,DI = Dropout
Intention, AP = AcademidPerformarce.For clarity, direct effectof the exogenousariable{CE, TC,NM, PC,NC,
SS)n theendogenosvariablegDI, AP) areomitted. Plussignsindicatepositiveexpectedffectand minussigns
indicatenegativeexpectedffect.Sedurther textfor hypothesis(H1 to H5).

https://i.org/10.1371durnal.por.0239816.¢01L
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performedin studiesnvolving humanparticipantswerein accordancevith the ethicalstan-
dardsof the Institutional EthicsResearcicommitteeandwith the 1964Helsinki declaration
andits lateramendment®r comparableethicalstandards.

2.2. Participants

Theminimum samplesizerequiredfor confirmatoryfactoranalysidor the USEImeasure-
mentmodel(the modelwith thelargernumberof parameterso estimate)wasdeterminedby
Monte-Carlosimulationassuggestetly Brown[49] with criteriadefinedby Muthén and
Muthén [50]: (a) Biasof parametergstimatesmallerthan 10%:;(b) 95%confidencentervals
coveragédargerthan 91%and (c) percentagef significantcoefficientgpower)largeror equal
to 80% Mplus software(version8, Muthén & Muthén, LosAngelesCA) wasusedfor simula-
tionswith the second-ordeconfirmatoryfactoranalysisnodelusingfactorloadingsfrom the
original USElstudy[25]. Onethousandsample®f size100,200and 300weresimulated A
minimum samplesizeof 200wasshownto beenoughto attain biasbelow1%for both point
estimatesndstandarderrorsof the parameters99%confidencentervalcoverag@reater
than 95% .and minimum powerof 90% However to ensurethatthe studysamplewhichwas
nonzprobabilisticwould capturealargeamountof the normativepopulationvariancenve set
thesamplesizeataminimum of 300studentger country/regioncorrespondingo 20partici-
pantsperitem of the full SEMmodelassuggestetly Maréco[51]. A non-probabilisticconve-
niencesamplingmethodwaschoserto achievehis samplesize Co-authorsin eachcountry
distributedthe online surveyto studentsand studentassociationg eachcountry/region,
directlyin classyia e-mailandonline socialmediaplatforms.We estimatethat betweerl6
thousandand 30thousanduniversitystudentsverecontactedo participatein this study
acrosall countriessurveyedThe exactnumberis difficult to estimatebecausenlinelink to
the surveywerepublicly availableon differentonline platforms.However giventhat weregis-
teredatotal of 15,17 urvewvisits,whichleadto 4,06 lcompletedsurveysye estimatea mini-
mum reachof 50.0%andacompletionrate of 26.8%.

The studysamplevascomposedf 4,06 1universitystudentgagesangingfrom 16to 70
yearsM = 23.2;SD=5.6;Mdn = 21)from Portugal(1,067) Brazil(424),Mozambiqueg(413),
United Kingdom (314),United Stateof America(316),Finland (356),Serbia409),Macao
SARandTaiwan(762).Thetypicalparticipantwasfemale(60%) pursuingabachelor'slegree
(74%)in humanandsocialscience$51%)in apublic (88%)university(80%) living with their
family (54%),whichfinancedtheir studieg56%).Se€T ablel for further characterizatiorof
thestudysample.

2.3. Measurement instruments

An online questionnairevasconstructeccontainingthe following psychologicaineasureshe
MaslachBurnoutInventory adaptedo studentsyersionMBI-StudentSurvey(MBI-SSi)[51], the
SocialSupportSatisfactiorscald ESSSJ 1, 44], the University StudentEngagemeninventory
(USEI[25], andthe BriefCOPHnNventory adaptedo universitystudentd52]. Additionally, par-
ticipantsrespondedo asetof demographicgpersonalandacademiaueriesFiveversionof the
guestionnairevereusedin this study:PortugueséPortugal Brazil,and Mozambique) English
(the United Kingdom, the United State®f America,andFinland), SerbianSerbia) andtradi-
tional ChinesgMacaoand Taiwan).Measuringnstrumentsweretranslatedby coauthorsvia
groupconsensuandtranslatedbackinto the original languagdor double-checking.

2.3.1. Maslach Burnout Inventory—Student Survey (MBI-SSi). TheMaslachBurnout
InventorybStudentSurveywith the efficacydimensionreversedMBI-SSi)[51] wasusedto
measurestudentburnoutlevels Studentournoutis conceptualizeésa second-order
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Table 1. Demographic and academic variables by country.

Country PT BR MZ UK USA FIN SER TW&MO
SampleSize 1,067 424 413 314 316 356 409 762
Age(Mean) 22.9 23.3 26.3 22.6 21.9 26.2 22.0 22.3

Age(Median) 21.0 22.0 25.0 21.0 20.5 24.0 22.0 21.0
Age(S.D.) 6.7 5.3 6.8 5.3 43 7.8 22 5.4

Women (%) 65.3 434 62.2 47.1 34.8 62.1 83.9 66.1
PublicSchool%) 90.3 85.1 97.3 86.0 81.0 94.4 96.3 79.8
Humanand SocialScience§%) 33.4 39.2 71.9 49.0 37.0 56.5 53.3 66.5
ExactScience$%) 29.6 38.7 114 36.0 50.0 32.3 20.8 22.0
BiologicalScience§%) 9.7 9.2 12.1 8.9 8.2 6.7 4.6 6.3
HealthScience§%) 27.4 13.0 4.6 6.1 4.7 4.5 15.9 5.1
Dropout Intention (Mean) 1.2 1.6 0.6 1.1 1.0 0.8 0.6 0.5
Acadenic Performanc€Mean) 2.5 25 2.7 2.7 2.8 2.6 2.9 2.4
1stYear(%) 17.7 13.6 39.5 26.3 20.1 15.6 21.3 21.9

2nd Year(%) 18.6 18.1 20.1 20.5 29.4 15.6 21.8 18.4

3rd Year(%) 21.9 20.3 8.7 14.1 36.3 20.8 23.3 28.4

4th Year(%) 15.6 24.1 26.6 229 4.3 17.3 28.7 19.1

5th Year(%) 7.0 19.8 3.9 4.7 3.0 28.3 1.3 5.2

6th Year(%) 4.1 1.4 0.0 4.0 1.3 0.9 1.8 3.7

7th Year(%) 7.3 1.7 0.7 2.0 1.7 0.9 0.8 0.9

8th Year(%) 6.8 0.7 0.5 2.4 2.6 0.3 0.0 1.6

9th Year(%) 0.6 0.2 0.0 3.0 1.3 0.3 1.0 0.5
10thYear(%) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.3

Note: Thenumberof yearsn this tablereportsthe numberof successfuransitionsfrom thefirst yearof bachelorsip to thedoctorate PT+Portugh BR+BrazilMZ+
Mozambique; UK+ TheUnited Kingdom; USA+United Stateof America;FINtFinland SER+Serbi TW&MO=TaiwanandMacao.

https://da.org/10.137 1§urnal.pon£239816.t001

constructreflectedn thefirst orderexhaustioncynicism,andinefficacydimensionsThe
MBI-SSiconsistof 15self-reportitemsratedalong7 orderedresponseategorie$rom "0
never'to "6-everyday'.In its original formulation [9] the Efficacydimensionof the MBI-SS
haspositivelywordeditemswhile Exhaustiorand Cynicismconsistof negativelyworded
items.Hereweuseaversionof the MBI (MBI-SSi)[51] wheretheitemsin the Efficacydimen-
sionarenegativelywordedto giveriseto the Inefficacy(INEF) dimension.Psychometri@anal-
ysisof datacollectedwith both the MBI-SSand MBI-SSirevealedhat reliability and construct
validity of the MBI factorswereimprovedin the MBI-SSi[51].

2.3.2. University Student Engagement Inventory (USEI). TheUniversityStudent
Engagemeninventory (USEI)[25] wasusedasa measuref studentengagementn the
USEI,studentengagemenis conceptualize@sa second-ordefactorconstructthatis reflected
by behavioralemotionaland cognitivedimensionsThe USElconsistof 15self-reportitems
ratedusingorderedresponseategorie$rom “1-neverto "5-alwaysEachof the threefirst-
orderfactorsconsistof five items.The USElhasbeenassesseagreviouslyfor factorialvalidity
andreliability [25] andmeasuremeninvarianceacrosgiendersandareaof study[53] but
only for Portuguesaspeakingstudents.

2.3.3. Social support (ESSS). The Satisfactiorwith SocialSupport(ESSS|1,44]was
usedto measurestudentsocialsupport.Sociakupportis conceptualize@sa second-order
constructreflectedby four first-order dimensiongsocialactivities satisfactiorwith family,
intimacy, andsatisfactiorwith friendships).The ESS$8onsistof 15self-reportLikert items
with respons@ptionsrangingfrom “1+Totallydisagreeto "5-Totallyagree'.
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2.3.4. Coping strategies (BriefCOPE). TheBriefCOPEversionof the COPEInventory
[54] wasusedasa measuref copingstrategiesBriefCOPHs a self-completiortool consisting
of 28self-reportitemsgroupedin 14scaleswhereeachitem isratedusingorderedresponse
categoriesangingfrom “0BI neverdid this'to "4+l alwaysdo this'. Basedn conceptuakimi-
larity and correlationpatterns positiveand negativecopingsecondrder factorswerecreated.
Thepositivecopingfactor consistedf following factors:activecoping,positivereframing,
planning,andinstrumentalsupport.The negativecopingfactorconsistef following factors:
self-blamedenial,behavioralisengagemengnd substanceise.

2.3.5. Socio-demographic and academic-related questions. Thedemographicsariables
assessasteregenderageregion,householdandfinancialsupport.Theself-reportechca-
demicvariablesverethe areaof studiedexample®f the differentareasf studywereprovided
for respondentguidanceasfollows:Human and SocialSciencege.g. Psychology.aw,Soci-
ology,EconomicsEducation. .); ExactSciencege.g. Math, StatisticsPhysicsChemistry,. .);
BiologicalSciencege.g. Biology,Agronomy,Environment,...) andHealth Sciencege.g.
Medicine,Nursing,.. .)], typeof degregbachelormasterdoctorate) type of school(public/
privateuniversity),courseexpectationgeachercompetenceacademigerformanceneedfor
medication dropoutintention, the total numberof classeandnumberof failedclasses.

Fromthe socio-demographiandacademic-relatedariablesyeselecteadourseexpecta-
tions, teacheicompetencandneedfor medicationaspredictorvariablesacademigerfor-
mance anddropoutintention ascriterion variablesVariablesveremeasuredisinga4 or
5-point Likert/rating scaleCourseexpectationsveremeasuredvith theitem "Concerning
your initial expectationshis degreas:"with answergsangingfrom "Muchworse'to "Much
better". Teacheccompetencevasmeasuredvith theitem "In generatermshow do you classify
your professorsith answergangingfrom "Veryincompetent'to "Very competent”Subjec-
tive academigerformancevasassessedith theitem "How do you classifyyour performance
in this degreeith answersangingfrom "Bad'to "Excellent"Dropout intention wasmea-
suredwith theitem "Haveyou thoughtof dropping out of college?With answersangingfrom
"Never'to "Veryfrequently" Needfor medicationwasmeasuredvith theitem "Do you need,
or haveyouneededanysortof medicationbecausef your collegestudies?ith answergang-
ing from "Never'to "Always".

2.4. Data analysis

2.4.1. Measurement models. A serief ConfirmatoryfactoranalysiCFA) werecon-
ductedto evaluatehe goodness-of-fibf the measuringnodelsof Burnout, Engagement,
SocialSupport,PositiveCoping,and NegativeCopingfactorswith the lavaanpackagg55] of
the open-sourceR statisticabysten{56]. Factorsteliabilitieswereestimatedvith McDonald's
Omega(for first orderfactors)and Omegal.2 (for secondbrderfactors)usingthe reliability
functionsprovidedby the SemToolpackagg57] for R.We optedto not impute missingval-
uesbecausenostincompletequestionnaireslid not completel0%of the questions.

2.4.2. Structural equation modeling. After assuringgoodpsychometrigropertiesof the
measurementnodel,four StructuralEquationModels(SEM)werecreatedwith thelavaan
packagg55] for R. All modelsfeaturecthreeexogenousbservegredictors(CourseExpecta-
tions, TeachelCompetencand Needfor Medication),threeexogenousatentpredictors
(SocialSupport,PositiveCoping,andNegativeCoping),andtwo endogenousriterion vari-
ablegAcademicPerformanceand Dropout Intention). Thefirst modelfeaturedstudentburn-
out asamediatingfactorbetweerpredictorandcriterion variablesThe secondmodel
featuredstudentengagemendsa mediatingfactorbetweerpredictorandcriterion variables.
Thethird modelfeaturedboth burnout andengagemerdasmediatingfactors Finally,the
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fourth modelwasbuilt uponthethird modeladdingamoderationeffectof burnoutand
engagemenbn the criterion variablesThe moderationeffectof studentburnoutandengage-
mentwasalatentvariableindicatedby the pairedcenteredproductsof theitemsfrom the
original factorsto reducemulticollinearity effect§58+60].

Becaussomeitemshadunansweredategoriest wasnot possibleéo useWLSMV for cate-
goricalitemsto testthe thresholdsinvarianceof the models However whenitemshavefive
or more pointsandadistribution thatis not severelynon-normal (absoluteskewnesandkur-
tosisvalueshelow7 and 3, respectively)Pearsorcorrelationsestimatethe associations
betweervariablegeasonablyvell[58,61]. Thus,SEMandinvarianceanalysesverecarried
out usingrobustmaximumlikelihood estimation(MLR) implementedn lavaan55]. This
methodaccountdor deviationsrom the normal distribution of theitemson the estimationof
the parametersstandard-errorand modelfit indices.Measuremenerrorsof itemsbelonging
to the samefactorwerecorrelatedvhentheir modificationindicesweregreaterthan 11 (p <
.001)[58] andthe suggestetheoreticalassociatiortould bejustified.

Thefollowing goodness-of-filndicesfor both confirmatoryfactoranalysisand structural
equationmodelingwereusedy?(df) (Chi-SquareStatisticand degreesf freedom),CFI (Con-
firmatory Fit Index), TLI (Tucker-Lewidndex), RMSEA(RootMeanSquareError of Approx-
imation) and SRMR(StandardizedRootMeanSquareResidual)Becauseobustmaximum
likelihood estimationwasused the robustscaledrersionsof the indiceswereused Modelfit
wasconsiderechdequatéf CFlandTLI valuesvereabove 90andRMSEAand SRMRvalues
werebelow.06and.08respectively\cceptableeliability wasassumedor Omega(w) and
Omegal.2 largeror equalthan.7[58,62].

2.4.3. Model invariance by gender, area of studies and country/region. Modelinvari-
ancewastestedor gender areaof study,andcountry/region,following the recommendations
of Millsapand Yun-Tein (2004),andWu and Estabrook2016)[63, 64]. A configuralmodel
wascreatedvhereparametersverefreelyestimatedetweergroups.This modelservedasa
baselindor further invariancetesting.Sixnestedmodelswerecreatedvherefactorloadings
(loadings)jtems'interceptg(intercepts)factorintercepty means)second-ordefactorloadings
(regressionsktructuralcoefficientstructural)andresidualvariancegresidualsveresequen-
tially fixed betweergroupsandtestedFit indicesof the nestednodelswereassessei probe
for invariance Modelinvarianceis generallyassessaasingthe Cheungand RensvoldACFl cri-
terion (JACFI| < .01)[65]. For largesamplesizeqthousand=f participants)andlargenumber
of groups Rutkowskiand Sveting66] suggesthat slightlymoreliberalcriteriaaround.020and
.030for |ACFI| and|ARMSEA [respectivelyshouldbeadoptedfor metricinvariancelf less
restrictivemodelsof invariancefail, further sequentiatestingof morerestrictivemodelsis not
recommended58, 63,64]. Whenfactorloadingsandregressiorcoefficientsvereinvariant
betweergroupsbut not interceptsweakfactorialor metric invariancewasassumedMetric
invariancemeanghatthe contribution of eachitem to the factorremainsconstantacrosdiffer-
entgroups.Whenfactorloadingsandinterceptswereinvariantacrosggroups strongor scalar
invariancewasassumedScalainvarianceenablegomparisondetweergroupmeang63].
Whenfactorloadingsjnterceptssecond-ordefactorloadings(regressionsandstructural
regressiorcoefficientsvereinvariantacrosgroups full invariancewasassumed63, 64].

3 Results
3.1. Measurement models

Themeasuremeninodelsfor the Burnout Scal§MBI-SSi),Engagemengcal§USEI),Social
SupportScalgSS)PositiveCoping ScaldBriefCOPE)andthe NegativeCoping ScalgBrief-
COPE)presentechgoodfit to the dataandall itemsdisplayedadistribution sufficientlyclose
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Table 2. Global measurement models’ fit (scaled indices), absolute maximum skewness and kurtosis for items in each construct and Omega L2 reliability.

Scale df
Burnout 78
Engagerant 40
SocialSupport 61
PositiveCoping 16
NegativeCoping 19
Burnout'Engagemen 15

(***p < .001).

%2 CFI TLI RMSEA SRMR Max.|Ku] Max.|Sk| Omega L2
756.4"* 973 967 .046 027 .89 1.40 938
356.5" 975 .965 044 .033 1.26 1.85 817
871.2** 948 922 .057 .042 1.03 94 911
193.5* .982 .969 .052 .033 76 74 .902
73.9* .994 .991 027 014 1.70 2.13 613

50 .982 .965 .038 024 3.47 1.31 612

https://da.org/10.1371durnal.pon®239816.t002

to normality. Theloadingsresidualsandreliability (Omegacoefficient)of the indicatorsof
thelatentvariablesanbefoundin the S1Appendix.Themodelsfit to the dataandmaximum
skewnesandkurtosisfor itemsin the differentconstructsaredisplayedn Table2. Apart

from NegativeCopingandthe Burnout'Engagemeninteractionweresuboptimalomegacoef-
ficientswereobservedw = .61),all otherconstructsveremeasuredvith adequatdactorial
validity (CFI > .95;TLI >.92;RMSEA<L .06;SRMR< .04)andreliability (w > .8).

Metric (weak)measuremeninvarianceby country/regionwereobservedccordingto the
Rutkowskiand Sveting66] ACFl and ARMSEAcriteria (seeT able3).

In faceof the weakmeasuremerinvarianceby country,goodnessf fit of the latentconstructs
werealsoassessquer country (S2Appendix). Themeasurementnodelsfit to the datafrom indi-
vidual countrieswasacceptabléor mostconstructsand participatingcountries/regionsuggesting
factorialvalidity (CFI > .90;TLI > .89RMSEA< .10;RMSEAL .08)andreliability (w > .7).
Exceptiongo this overallgoodnessf fit wereobservedor SocialSupportin Serbisand Taiwan
& Macao(w = .107andw = .393respectively)The Burnoutvs.Engagemerinteractionconstruct
alsodisplayedsub-optimalreliability for mostparticipants(w ~.6; Sees2Appendix).

3.2. Student burnout mediation model

Themodelwith sixexogenougredictors(CourseExpectations] eacheiCompetencelNeed
for Medication,SocialSupport,PositiveCoping,andNegativeCoping),one mediator(Burn-
out) andtwo endogenousriterion variablegAcademicPerformanceand Dropout Intention)

Table 3. Measurement models invariance by country/region.

Scale
Burnout

Engagerant

SocialSupport

PositiveCoping

NegativeCoping

Burnout'Engagemein

(***p < .001).

AModel ADf Ay 2 ACFI ARMSEA
Loadings-Corifyural 84 251.5** -.004 -.002
Intercepts-Lodings 84 1390.2** -.031 .019
Loadings-Corifyural 56 115.7** -.004 -.001
Intercepts-Lodings 56 661.17** -.035 .020
Loadings-Confyural 70 526.9** -.027 .006
Intercepts-Lodings 70 1314.0** -.062 .016
Loadings-Confyural 28 123.5** -.008 .006
Intercepts-Lodings 28 217.25** -.013 .010
Loadings-Corifyural 28 151.45** -.015 .019
Intercepts-Lodings 28 490.7** -.033 .026
Loadings-Conifyural 84 251.2** -.004 -.001
Intercepts-Lodings 84 1390.2** -.031 .019

https://da.org/10.1371durnal.pon®239816.t003
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Fig 2. Student burnout mediation model. StandardizedRegressionoefficients), R? andsignificarcevaluesor the
burnout mediationmodel.CE= CourseExpectatias, TC = TeachelCompetenceNM = Needfor Medicaton,

PC= PositiveCoping,NC = NegativeCoping,SS= SocialSupport,SB= StudentBurnout,DI = Dropout Intention,
AP = Acadenic Performarce(***p < .001,*p < .01,*p<.05 "*p>.08. For clarity, direct pathsfrom the exogenos
variablegSSPC,NC, CE,TC,NM) to endogenosvariablegDI, AP) wereomitted. Thesestandardizedlirecteffects
rangedfrom .012(AP regresseéon TC) to .119(AP regressegon PC).

https://bi.org/10.1371durnal.por.0239816.¢02

presentechn acceptablét to thedata(y*(1120)= 7512.0p < .001,CFI=.925TLI = .918,
RMSEA=.037,SRMR=.064).Thepredictorvariableexplaineds8%of the variability of the
burnoutfactor(R? = .575p < .001).Theburnout factorexplained37%of the variability of
dropoutintention (R? = .365p < .001)and 23%of the variability of academigerformance
(R?=.226p < .001).Thestandardizedegressiorcoefficientsand p-valuegor this modelare
illustratedin Fig 2.

NegativeCopingwasthe strongespredictorof studentburnout (§ = .583,p < .001),which,
in turn, significantlypredictedDropout Intention (8 = .523,p < .001)and AcademidPerfor-
mance(p = -.356,p < .001).On onehand,the standardizedlirect effectof NegativeCoping
overDropout intention and AcademidPerformancevasgenerallyweak(p = .028andp = -.091,
respectivelyand non-significant.On the otherhand,the standardizedndirect effectof Nega-
tive Coping,mediatedby Burnouton Dropout Intention (B = .305,p < .001)and Academic
Performancép = -.208;p < .001)weremedium-sizedand statisticallysignificant(p < .05).

3.3. Student engagement mediation model

Themodelwith sixexogenougredictors(CourseExpectations] eacheilCompetencelNeed
for Medication,SocialSupport,PositiveCoping.and NegativeCoping),one mediator
(Engagementandtwo endogenousriterion variablegAcademicPerformanceand Dropout
Intention) presentedan acceptablét to thedata(y%(941)= 6347.7p < .001,CFI= .914TLI
=.906,RMSEA= .038,SRMR=.060).The predictorvariablesexplained1%of the variability
of engagemerfactor(R? = .511,p < .001).Thismodel(including the predictors'directand
indirect effects)explained25%of the variability of dropoutintention (R* = .25,p < .001),26%
of the variability of academiperformancgR® = .258 p < .001).The Standardizedegression
coefficientsaandp-valuesareshownin Fig 3.

Positivecopingstrategiesindfulfillment of courseexpectationsyerethe strongespredic-
torsof studentengagemeni = .481p < .001;3 =.387p < .001 respectivelywhich signifi-
cantlypredictedAcademidPerformancep = .428 p < .001)and Dropout Intention (p = -.133,
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Fig 3. Student engagement mediation model. Standardizdregressiorcoefficiens (), significarceand R? valuesfor
the studentengagem® mediationmodel.CE= CourseExpectatias, TC = TeacheiCompetenceNM = Needfor
Medicaton, PC= PositiveCoping,NC = NegativeCoping,SS= SocialSupport,SE= StudentEngagement,

DI = DropoutIntention, AP = Acadenic Performarce(***p < .001,*p < .01,*p<.05,"* p>.05).For clarity,direct
pathsfrom the exogenousariable{SSPC,NC, CE, TC,NM) to endogenosvariablegDI and AP) wereomitted.
Thesestandardreddirecteffectsangedfrom .000to .286(the pathfrom NegativeCopingto Dropout intention).

https://i.org/10.1371durnal.por.0239816.908

p < .001).Thestrongesstandardizedlirect effectwasthe pathfrom NegativeCoping( =
.286,p < .001)andrealizationof CourseExpectationgp = -.159;p < .001)to dropoutinten-
tion. Thestrongesindirect effect mediatedby studentengagementn AcademidPerformance
wasobservedor PositiveCoping(p = .206;p < .001).

3.4. Burnout and engagement mediation model

A conjoint modelwith Burnoutand Engagemenasmediatorsof CourseExpectations,
TeachelCompetencelNeedfor Medication,SocialSupport,PositiveCoping,and Negative
Copingon Dropout Intention and AcademidPerformanceshowedanacceptablét to the data
(x*(2189)= 11824.4p < .001,CFI=.909,TLI = .903 RMSEA= .033,SRMR=.063) Thepre-
dictor variablesexplaineds 1%of the variability of the burnout factor (R* = .606,p < .001)and
47%of the variability of the engagemerfactor (R? = .466,p < .001).As before the strongest
predictorof studentburnout werenegativecopingstrategiegp = .640;p < .001)andfulfill-
mentof courseexpectationgp = -.297;p < .001),while for studentengagemerthe strongest
predictorswerepositivecopingstrategiesnd courseexpectationgp = .402;p < .001andf =
.398;p < .001respectively)The mediationmodelof burnoutandengagementincluding the
predictors'directandindirect effects)explained37%of the variability of Dropout Intentions
(R?=.368p < .001),and27%of AcademicPerformancdR? = .273,p < .001) As expected,
therewasamoderatenegativecorrelationbetweerBurnoutand Engagementr =-.419;p <
.001) Fig 4 showshe standardizedegressiorcoefficients.

Thestrongesindirect effectsverethe oneshetweemegativecopinganddropoutintention
mediatedby burnout (B = .334;p < .001)andpositivecopingstrategie®n subjectiveacademic
performancemediatedby engagemen(f = .132;p < .001).It isworthwhileto notethatin the
presencef the burnout constructthe protectiveeffectof studentengagemendverdropout
intention is lost(compareFigs3 and4). Thetwo constructsaresignificantlycorrelatedand
thusaninteractionof engagemenrtind burnout is both theoreticallyand empiricallyjustifiable.
This modelis assessekxt.

PLOS ONE | https://doi.org/10.1371/journal.pone.0239816 October 29, 2020 11/26


https://doi.org/10.1371/journal.pone.0239816.g003
https://doi.org/10.1371/journal.pone.0239816

PLOS ONE Predictors of the academic efficacy in university students

.368***

273%™

Fig 4. Student burnout and engagement mediation model. Standardiedregressino coefficientyp), significarceand
R? valuedor the studentengagementediaton model.CE= CourseExpectatins, TC = TeacheCompeteme,

NM = Needfor Medication,PC= PositiveCoping,NC = NegativeCoping,SS= SocialSupport, SE= Student
Engagerant, DI = Dropout Intention, AP = Acadenic Performarce(***p < .001;*p < .01,*p<.05," p>.05).For
clarity, direct pathsfrom the exogenosvariables (SSPC,NC, CE, TC,NM) to endogenosvariable (DI, AP) were
omitted. Thesestandardzeddirecteffectsangedfrom .016to .075(the pathfrom NegativeCopingto Dropout
intention).

https://dbi.org/10.1371durnal.por.0239816.g04

3.5. Burnout and engagement interaction model

A latentinteractionbetweerstudentburnout andengagementvasaddedto the model
describedn Fig 4 to testfor the possiblanteractioneffectsllustratedin Fig 1. This model
showedanacceptablét to the total datagatheredn eightdifferentcountriesandregions
(x*(2126)= 11723.1p < .001,CFI= .910,TLI = .903 RMSEA= .033,SRMR=.062).The
predictorvariablesxplaineds0%of the variability of the burnout factor (R* = .601,p <
.001)and 47%of the variability of the engagementR® = .466,p < .001).Themodel(includ-
ing the predictors'directandindirect effects)explained38%of the variability of the dropout
intention (R®=.378,p < .001)and 28%of the variability of academigerformancegR? =
.278,p < .001).Theregressiorcoefficientsand p-valuedor this modelareprovidedin

Fig4.

Thestrongesburnout andengagemeninteractioneffectwasobservedn thedropout
intention (B =-.142;p < .001).The negativesignof the interactionmeanghat whenstudent
burnoutincreaseghe effectof studentengagemenon dropoutintention is attenuatedor
vice-versagnd,in the presencef high burnout, the protectiveeffectof engagemenis sup-
pressedvhenpredictingdropout (B = .055;p = .086).To testthis hypothesiand quantify
the sizeof this suppressiomrffect the regressionsveightsassociatewith engagement
from modelin Fig 3 [Dropout Intention = axEngagement (. . .)] andFig 5 [Dropout
Intention = Burnout+ bxEngagement Burnout‘Engagement (. ..)] wereevaluatedThe
estimatedsuppressioreffectda — b) weretestedwith aZ-testfor largesamplesThesuppres-
sion effectwassignificantlydifferentfrom 0 whenpredictingstudentsdropoutintentions(|
axb|=0.188p < .001)andacademiperformancg|a+b| = 0.103p = .044).Theinteraction
effectof studentburnout and studentengagemerdlsohadanegativebut relativelysmall
impacton academigerformance = -.04,p = .036)suggestinghat the effectof Burnouton
self-reportechcademigerformancevasreducedvhenthe Engagemenis high (andvice-
versa).
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Fig 5. Burnout and engagement interaction model. Standardizedegressiorcoefficiens (B), significanceand R?
valuedor the studentburnoutandengagen interactionmodel.CE= CourseExpectationsTC = Teacher
Competere,NM = Needfor Medication,PC= PositiveCoping,NC = Negati\e Coping,SS= SocialSupport,

SB= StudentBurnout, SE= StudentEngagerant, SB'SE= StudentBurnout,and StudentEngagerent Interacion,
DI = Dropout Intention, AP = Acadenic Performarce(***p < .001,"*p < .01,*p<.05," p>.05).For clarity, direct
pathsfrom theexogenousariable{SSPC,NC, CE, TC,NM) to endogenosvariablegDI, AP) wereomitted.
Standardzeddirecteffectsangedfrom -.001to -.106(AP regresséon NC).

https://abi.org/10.1371durnal.por.0239816.906

3.6. Invariance of the burnout and engagement interaction model

Usingthe Cheungand Rensvold2002)ACFI criterion [65] and the Rutkowskiand Svetina
(2014)ARMSEAcriterion [66], strict invarianceof the Burnoutand Engagemerninteraction
Modelwasfound betweergendersaand areaf study(Table4). However,only weakcountry/
regioninvariancewasobservedTable4), onceonly configuralandmetric invariancewas
observedSincethe equalityof interceptsassumptiorwasnot met, no further invarianceanaly-
siswaspursued[58, 63]. The Burnoutand Engagemeninteractionmodelwasthereaftetindi-
viduallyfitted for eachparticipatingcountry/region.

3.7. Student burnout and engagement interaction model per country/
region
Sinceonly weak(metric) measuremeninvariancewasfound for the overallBurnoutand
Engagemeninteractionmodelpercountry/region thisinteractionmodelwasfitted to the
samplesrom eachof the countries/regionseparatelyConfiguralinvariance(thatis the same
modelconfigurationbetweercountries/regionsyasfound previously(seeT able4) suggesting
thatall variablesn the modelpresentedn Fig5 mayplayasimilar role for the differentcoun-
tries/regionsOn the otherhand, metric but not scalatinvariance(equalloadingsbut different
interceptsfor the measuremenmodel)wasfound assuringhe validity of structuralweights
comparisondetweercountries[58, 63]. Table5 resumeghe standardizedtructuralpathsfor
eachvariablein the model,variability of dropoutintention andacademiperformanceR?)
andmodelfit indices.

Overallmodelfit for individual countries/regionsvereacceptabléalthoughCFland TLI
hadlowerthanacceptablgaluesRMSEA SRMRandy%/df wereindicativeof verygoodfit).
Varianceof dropoutintention explainedoy the modelrangedfrom 22%(in Mozambique)o
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Table 4. Gender, area of study and country/regions analysis of invariance for the SE*SB interaction model.

Model df x> CFI TLI RMSEA SRMR Adf Ax? ACFI ARMSEA
Gender
Configural 4244 16881 .905 .897 .037 .064
Loadings 4288 16987 .905 .898 .037 .064 44 106** .000 .000
Intercepts 4332 17388 .905 .896 .038 .064 44 401+ .000 .000
Means 4351 17431 .902 .896 .037 .064 19 43 -.003 .000
Regressions 4364 17630 .900 .895 .038 .064 13 199+ -.002 .001
Structural 4400 17682 .900 .896 .038 .064 45 52 .000 .000
Areaof Study
Configural 8488 22465 .897 .888 .039 .066
Loadings 8620 22751 .896 .889 .039 .067 132 286" -.001 .000
Intercepts 8752 23256 .893 .888 .039 .067 132 505** -.003 .000
Means 8809 23413 .892 .887 .039 .068 57 157+ -.001 .000
Regressions 8848 23683 .891 .886 .039 .068 39 270+ -.001 .000
Structural 8956 23889 .890 .887 .039 .068 108 206** -.002 .000
County/regim
Configural 16976 35141 874 .865 .044 .073
Loadings 17284 36776 .865 .858 .045 .078 308 1635+ -.009 .001
Intercepts 17592 41127 .835 .829 .050 .081 308 4351+ -.030 .005

https://da.org/10.1371durnal.pon®239816.t004

48%(in Brazil).Explainedvariability for subjectiveacademigerformanceangedfrom 29%
(in Finland)to 37%(in the UK).

Negativecopingstrategiesverethe strongesand moststatisticallysignificantpredictorsof
studentburnout (standardizedetaweightsrangingfrom around.4-.7in the United King-
dom, Portugal Brazil,Finland,Serbiato .8-.9in the USA,and Taiwan& Macao) For Student
Engagemento consistenpredictorswerefound amongcountries/regionsPositivecoping
strategiesverestrongespredictorsof Engagemenin Portugal the United Kingdom, Finland,
andMozambiquewith standardizeeffectsaround.5to .7,followedcloselyby the fulfillment
of courseexpectationsvith standardizeaffectsof .2-.4(seeTable5). This variablewasthe
strongespositivepredictorof the United Kingdom andthe USAstudentsengagement =
.30).Overall,positivecopingstrategiegndfulfillment of courseexpectationsaccountedor
mostof the explainedvarianceof studentengagemersamongcountries/regiongarticipating
in this study.Further,negativecopingandnon-fulfillment of courseexpectationsverethe
strongespredictorsfor studentburnout. Studentburnout wasthe mostconsistenpredictor
of dropoutintention for all countries/regionsvith effectsizeqstandardizedeta)ranging
from .3for Mozambiqueto .9in the United Kingdom. Surprisingly the effectof studentburn-
out on dropoutintention wasnot significantin the USA, afteraccountingfor the direct effect
of negativecopingstrategie®n drop out intention (B = .42)andthe correlationbetweerburn-
outandengagemenr = -.51).Studentengagemeryer se hadno significanteffectfor most
participantsbut displayeda protectiveeffect(negativanteraction)overthe studentburnout
effecton intention to dropout. Studentengagemergtrongeseffectsvereobservedn the
self-relatecacademigerformancewith averagetandardizeaffectdbetween2and.4for
mostparticipants.

4 Discussion

Theacademi@andsocialdemandsof universitylife exertpressureon studentstognitiveand
emotionalresourcespftenleadingto exhaustionThis exhaustioncombinedwith self-
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Table 5. Standardized structural paths, R” and fit indices for the SE*SB interaction model per country/region.

Sample Standardized Structural Paths R’ Fit Indices
Portugal PC -.014| " — SB
NC .659| *** —
SS -111) " — 426 *** — DI
CE -.278| *** — -120/ " — AP
TC -.014| " —
NM .098| “** —
PC 308/ *** _ SE
NC -.256| ** —
SS .036| " — -.021| " — DI
CE .363| *** — 420] — AP
TC .010| "¢ —
NM 017, " —
PC -.052| " — SBSE
NC -.210| * — CFI1=.889
SS -.026| " — -.127| ** — DI 394 | TLI=.881
CE 164 " — -.014 " — AP .307 | RMSEA=.039
TC .056/| "® — SRMR=.072
NM -.050| " — x2ldf = 2.6
PC .016| "® — DI
NC .092| " —
SS -.041| " —
CE -.124| —
TC -.013| " —
NM .088| ** —
PC -.030 " — AP
NC -.167| * —
SS -161 " —
CE .026| "® —
TC .034| " —
NM .008| "® —
Brazil PC .086| "® — SB
NC .681| *** —
SS =172 — .622| *** — DI
CE -.308| *** — .012/ " — AP
TC .005| "¢ —
NM .120| ** —
PC 156 "° — SE
NC -.368| * —
SS 120, ™ — -.017| " — DI
CE .508| “** — 403 ** — AP
TC .034| " —
NM .029| "® —
PC -.076| ™ — SBSE
NC -.450| * — CFI=.877
SS .007| " — -.200| ** — DI A77 | TLI =.868
CE 301 " — =111~ — AP .349 | RMSEA=.043
TC .051) " — SRMR=.074
NM .067 " — x3df=1.8
(Continued)
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Table 5. (Continued)

Sample Standardized Structural Paths R’ Fit Indices
PC .029| "® — DI
NC -112| " —
SS -.082| " —
CE .012| " —
TC .010| "® —
NM .032| " —
pPC -.109| "® — AP
NC -.430] * —
SS -.072| " —
CE -.015 " —
TC .045| "¢ —
NM -.035/ " —
Mozambique PC -.352| * — SB
NC .856 * —
SS -.057| "¢ — - 317, ¢ — DI
CE -.248| *** — - -.853| *** — AP
TC .087| "® —
NM .082| "s —
PC 732 #+ N SE
NC -.405] * —
SS .078| "® — - -.056| "° — DI
CE 259 *** — - .325 ** — AP
TC .046| "® —
NM .005| "¢ —
PC -.484| " — SBSE
NC T76) ** — CFI=.815
SS -.003| " — - -.114| ¢ — DI .220 | TLI =.802
CE -.196| * — - .017| " — AP .339 | RMSEA=.038
TC .012| "® — SRMR=.065
NM 011 " — xldf =1.6
pPC -.027| " — DI
NC .089 " —
SS -.033| " —
CE -.220] —
TC .040| "® —
NM .044| " —
PC 391 * — AP
NC -.642| * —
SS .086| "° —
CE -.049| " —
TC -.010| "® —
NM .085/ " —
UK PC -.016| " — SB
NC 404 =+ —
SS =277\ — - .859 *** — DI
CE -443) ** — - -.563 ** — AP
TC .070| "® —
NM 077, ™ —
(Continued)
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Table 5. (Continued)

Sample Standardized Structural Paths R’ Fit Indices
PC 419 ** — SE
NC -.106| " —
SS .256| * — .353| ** — DI
CE 381 *** — .048| " — AP
TC .052| "® —
NM .015| "® —
PC -.027| " — SBSE
NC -.164| " — CFI=.874
SS .054 " — -.191) ¢ — DI 419 | TLI =.865
CE .130) " — .033 "™ — AP 372 | RMSEA=.043
TC -.028| " — SRMR=.079
NM .099 s — xidf=1.6
PC -.189| " — DI
NC -134| —
SS -.010 " —
CE -.004| " —
TC -.109| " —
NM .002| "® —
PC .259| * — AP
NC .082| " —
SS -101| " —
CE -.008| " —
TC 101 * —
NM -.002| " —
USA PC -.059 " — SB
NC T72) %+ —
SS .077| " — .023| " — DI
CE - 441 — -197) ** — AP
TC -.028| " —
NM .098| * —
PC .325| ¢ — SE
NC -.419| ** —
SS -.049| " — .018 " — DI
CE .343| *** — .379| ** — AP
TC 115) ™ —
NM 073 " —
PC .084 " — SBSE
NC -.366| "° — CFI1=.893
SS -.160 " — -.198| * — DI .342 | TLI =.886
CE .258| * — -.085 " — AP 332 | RMSEA=.041
TC .028| "® — SRMR=.073
NM .045| s — xidf=1.5
PC -.073| " — DI
NC 420/ ** —
SS -.012| " —
CE -.099 " —
TC .096| "° —
NM 107 ™ —
(Continued)
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Table 5. (Continued)

Sample Standardized Structural Paths R’ Fit Indices
PC -.041 " — AP
NC -.116| " —
SS -102| " —
CE .062| "® —
TC -.042| " —
NM -.051| " —
Finland PC -115/ " — SB
NC .678| *** —
SS 074" — 131 — DI
CE -.387| — -.235| ** — AP
TC .006| " —
NM 137) ¢ —
PC .549| ** — SE
NC -123| " —
SS .102| ™S — -.258| ** — DI
CE 379 — .336| *** — AP
TC -.038| " —
NM -.085 " —
PC .002| "® — SBSE
NC -.368| * — CFI=.863
SS -.076| " — -.092| " — DI .380 | TLI=.853
CE .084 " — -.063| " — AP .290 | RMSEA=.046
TC -.044| " — SRMR=.088
NM .051 "s — x3df=1.8
PC .007, "¢ — DI
NC 236 " —
SS .079| " —
CE -.207| ** —
TC -.027| " —
NM .106| "® —
PC -.042| " — AP
NC -.192| * —
SS -174| " —
CE -.002| "¢ —
TC .020| " —
NM -.039| " —
Serbia PC -.047| — SB
NC 401 ** —
SS .062| "° — 485 *** — DI
CE -.435| *** — -.218| * — AP
TC -119| ¢ —
NM .245| *** —
PC .264| * — SE
NC -216| ™ —
SS -.023| " — 119 ¢ — DI
CE .389| *** — .097 " — AP
TC .108| " —
NM -.079| " —
(Continued)
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Table 5. (Continued)

Sample Standardized Structural Paths R’ Fit Indices
PC -.063| " — SBSE
NC -.344| " — CFI1=.839
SS -.089| " — - -.149| * — DI .357 | TLI =.828
CE .149| " — - .047| " — AP .326 | RMSEA=.050
TC .025| "® — SRMR=.089
NM 051 "s — xldf =1.8
PC .018| "® — DI
NC 169 " —
SS .050| " —
CE -117| " —
TC -.031 " —
NM -.041) " —
PC .104| " — AP
NC -117| " —
SS .032| " —
CE .256| *** —
TC -.146| ** —
NM -.026| " —
Taiwan& Macao PC -.047| " — SB
NC 1.248 *** —
SS 484 " — _ 524 #x _ DI
CE -.240 *** — - -.341 ** — AP
TC .018| " —
NM .007| "¢ —
PC 669 *** — SE
NC 11" — CFI=.881
SS .245| ¢ — - .085| " — DI .252 | TLI =.873
CE .233| *** — - 277) — AP .331 | RMSEA=.040
TC -.039| "® — SRMR=.073
NM -.014| " — x2ldf =2.2
PC -.154| " — SBSE
NC -.838| ** —
SS -.554| " — - -.097| " — DI
CE .022| "¢ — - -.030 " — AP
TC .004 " —
NM -113| "™ —
PC -.061 " — DI
NC -.152| " —
SS -.153| " —
CE -.029| " —
TC -.032| " —
NM .075| " —
(Continued)
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Table 5. (Continued)

Sample
PC
NC
SS
CE
TC
NM

tandardized Structur: aths it Indices
Standardized S al Path R’ Fit Indi
.070| " — AP

.079| " —

-.006| "¢ —

126/ * —

-.010/ "¢ —

-.033| " —

CE= CourseExpectatios, TC = TeacheilCompeterce,NM = Needfor Medication PC= PositiveCoping,NC = Negati\e Coping,SS= SocialSupport,SB= Student
Burnout, SE= StudentEngagerant, SB'SE= StudentBurnoutand StudentEngagerant Interaction, DI = Dropout Intention, AP = AcademidPerformarce(***p <

.001,*p < .01,p<.1,"p>.1).

https://da.org/10.1371¢urnal.pon®239816.t005

inefficacy andcynicismtowardsstudiesform the Burnout Syndrometriad. Burnouthasbeen
identified asoneof the leadingcause®f poor studentperformanceandintention of dropout
[17,24].Converselystudentengagemeris seerasaprotectivevariablethat preventghe
aggravatingffectf burnout on studentswell-being[9]. In this study,weanalyzesomeof
the causesndconsequenced studentengagemerandburnout. Socialupport,copingstrat-
egiesteachercompetencyasratedby students)fulfillment courseexpectationgand needfor
medicationwereusedaspredictorsof studentengagemerdnd burnout, whichin turn were
usedaspredictorsof subjectiveacademigerformanceanddropoutintention.

Wefound that negativecopingstrategieg¢suchasdisengagemenself-distractiondenial,
self-blameandsubstancabuseWwerethe strongespredictorsof studentburnout amongmost
countries/regionsaresultthat follow previousfindings[32, 35]. Studentburnout, in turn, was
highly predictiveof studentsdropoutintention, andpoor academigerformancearesultthat
hasbeenalsoobservedn otherstudieq17, 24].Its effectaarehowevemot consistenin all coun-
tries/regionsStrongeseffectavereobservedn westernparticipants(e.g.Portugalandthe UK)
with the lowesteffectoobservedn African (Mozambigque)and North Europe(Finland) partici-
pants.Thesdifferencesnaybeattributableto cultural factorsanddifferentialvaluingof higher
educationand copingmechanisms&mongwesterncountriesversusotherregions The greatest
predictorsof studentengagementverepositivecopingstrategiepositivecourseexpectations,
and positiveperceptionof teacheicompetencewith standardizeaffectconsistenemongpar-
ticipants.Studentengagementn turn, wasagoodpredictorof subjectiveacademi@erformance
anddropoutintention, aresultthat hasbeenobservedn previousstudieq67]. Exceptfor the
predictionof studentengagemernty the needfor medicationand socialsupport,all hypothe-
sizedcausegH1 andH2) andconsequencd$i3 and H4) of studentengagemendndburnout
werestatisticallysignificant,andthe modelsrepresentinghe relationshipsamongthesevariables
presentecinacceptable/goofit to the data,thusconfirming our hypothesesil to H4.

Becausghe burnout syndromehassubstantiabverlapwith depressiorsymptomg68], the
needfor medicationwasa significant,but weak predictorof studentburnoutin mostcoun-
try/regions,but not of studentengagementiowever highly engagedtudentamayusemedi-
cationfor cognitiveenhancemenpurposeg69], thereforenullifying the expectedegative
relationshipbetweerthesevariablesBy specifyinghe typeand purposeof the medicationstu-
dentsneed strongercorrelationswith studentengagemenrdnd burnout might beobserved.

Sociakupportwasnot a predictorof studentengagemenn mostparticipantswith the UK
beingthe only exceptionaresultthatwasnot in line with previousfindings[70]. One possible
interpretationof this resultis that, dueto covariation the socialsupporteffectosesmpor-
tancewhenconsideredsimultaneouslyvith otherfactors(e.g.copingstrategies).
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After performingthe analysif separatenodelsof studentburnout andstudentengage-
ment, wetestedthe interactioneffectof studentengagemerdéindburnout on dropoutintention
andself-reportecacademigerformanceWe found that studentengagemerdndburnout
showasignificantinteractioneffectalbeitwith smalleffectsize whenexplainingdropout
intention but not academi@erformanceThedatasuggesthat studentengagementanattenu-
atethe effectof burnout on dropoutintention, validatingour fifth hypothesigH5). However,
this effectwasnot consistentn all countries/regionsThe constructausedin theengagement/
burnoutinteractionmodelandtheir relationshipswvereinvariantacrosggenderand different
areaf this study.However the modelwasnot fully invariantacrossountries partially vali-
datingour fourth hypothesigH6). This resultsuggesta needfor localspecificanalysisonsid-
eringthe culturaland societatontextsandthe differentcultures'valuingof highereducation.

It is possiblahat the statisticakignificanceof smallobserveceffectof studentburnout
interactionwith engagementn the criterion variablesvasdueto the overalllargesamplesize
usedin this studyandits associatetligh levelof statisticalpower.To the bestof our knowl-
edgethereareno otherstudieghat haveprobedtheinteractioneffectof studentengagement
andstudentburnout on theseoutcomesThus,further replicationis necessarpeforeamoder-
ation effectof the two constructscanbeintroducedin modelsexaminingthe effectsof burnout
andengagementn student'sacademidife andwell-being.Our modelsdo showthatin the
presencef burnout, the effectof studentengagementn dropoutintentionsandacademic
performances attenuatedThatis, engagemenin one'sstudiesmaynot haveexpectedffects
on academiperformanceanddegreecompletionif high levelsof burnoutrelatedto studies
developThefirst interpretationof this resultis that whenstudentengagemernis associated
with perfectionismthis canleadto burnoutwhichin turn canaffectacademigerformance,
aninterpretationsupportedby recentresearch35]. The secondnterpretationis thatit may
haveoccurredmerelybecausef asuppressiorffectdueto therelationshipbetweerstudent
engagemenrandburnout. A suppressiorffectcanhappenin multiple structuralequation
modelswhentwo or more predictorvariablesarestronglyassociatefi’1, 72]. For instance,
afterremovingthe commonvariancebetweerstudentburnoutandengagementyhich are
negativelycorrelated studentengagemenbsesdts predictivepoweroverdropoutintention.
This suppressiorffectmayresultfrom the factthat,whenwetakeinto consideratiorthe
prevalencef burnoutin universitystudentsengagemenevelshecomdesselevantwhen
predictingimportantacademi®utcomes.

Theresultsof this studyhavestrongimplicationsfor practitionersandadministrators Data
gatheredrom alargesampleof universitystudentsrom eightcountriesandregionsaround
theworld showthat, while promoting studentengagemernis important to preventdropout,
major efforts(e.g. reducingcourse-workoador increaseaoordinationbetweerteachers
teachingdifferentsubjectsnustbe pursuedto preventstudentburnout. Studentengagement
alonecannotpreventdropoutintentionsand promotegoodacademigerformancef student
burnoutis high. Our resultssuggesthat culturefeaturesand schoolvaluingmayplaya signifi-
cantrolein the comprehensiorof burnout syndromeandits relationshipwith otherrelevant
variablesThereforejt would beimportantto conceptualizéuture interventionstakinginto
accountspecificcultural contexts.

5 Limitations

Becausef the cross-sectionalatureof the current studycausatiorinferredfrom thedata
mustbecautioned Causatiorimpliesacorrelation,but the reversamaynot necessarilpe
true. It isimportant to avoidcausalnterpretationsof the results asthatwould requirethat
longitudinaland experimentamethodsbeused.Therefore althoughcausatelationships
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betweerthesevariablesareimplied by structuralequationmodels cautionneedgo betaken
concerningthe causahatureof their relationshipsThisis astronglimitation commonto cor-
relationalstudies.

A secondimitation of this studyis the self-reportechatureof the datacollectednamelyon
the criterion variablesyhich maycreatea negativitybias.However 2in referenceo variables
suchasburnout andengagemenself-reportanaybethe mostaccurat€form of assessmerds
theindividual isthe bestpersonto report one'sown affectivestate.{32, p. 224].Also,given
that datacollectionwascarriedout viaanonline survey aself-selectiomiasalsomaybepres-
ent.Unfortunately,mostpsychologystudieswill sufferfrom aself-selectiomiasasparticipants
with certaincharacteristicenayrefuseto participatein suchstudies.

Finally,athird limitation regardshe poor fit of somemeasurementodelsin someof the
countries/regionsi-acevalueof highereducationmulticultural, educationalandsocialdiver-
sityandnormsin suchdiversecountriesasPortugal Finland,SerbiaMozambique;The
United Stateof Americaor Taiwan& Macaomayhinder the generalizabilityof afull model
of studentburnout andengagemenrgffectson collegedropoutandacademiefficacy even
thata setof consistenpredictorsemergedrom this study.

6 Conclusions

Copingstrategies;ourseexpectationspeedfor medicationand socialsupportsignificantlypre-
dictedstudentburnout. Studentengagementvassignificantlypredictedby copingstrategies
and courseexpectationsBoth studentengagemerand studentburnout significantlypredicted
subjectiveacademigerformancebut only Burnout predicteddropoutintentions.Negative
copingwasthe strongespredictorof burnoutwhichin turn wasthe strongespredictorof
dropoutintention. Studentengagementvaspredictedby positivecopingstrategiesaswell as
courseexpectationgo alesseextentby negativecopingstrategieshut not socialsupport.

Most surprisingly burnout levelssuppressethe effectof studentengagemendn dropout
intention whenaninteractionbetweerthe two constructss presentA negativeandsignifi-
cantinteractionof burnout andengagemenn dropoutintentionsrevealedhat effectof
burnout on dropoutis attenuatedy engagementGiventhatthis studysolicitedthe participa-
tion of overfour thousandparticipantsfrom differentcountries/regionandareasf study,we
believethatthis is anoteworthyresultthat hasimportantimplicationsfor educationapsychol-
ogists practitioners andadministrators.

To preventstudentdropoutand promoteacademigerformancat is not enoughto pro-
motestudentengagementbstudertiurnout alsomustbekeptaslow aspossibleOther vari-
ablessuchascopingstrategiesand socialsupportalsoarerelevantpredictorsof student
engagemenrandburnout andshouldbeconsideredvhenimplementingpreventiveactions,
self-helpandguidedinterventionprogramsfor collegestudents.
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