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Abstract

This study explores the relationship between studentsregatirt levels of test anxiety,
academic buoyancfwithstandng and successfully respaing to routine schoothallenges

and setbacBs coping processes and their achieved grades in high stakes national
examnations at the end of compulsory schooliithe sample comprise@25 secondary
school studentsn England. The findings suggest that students who reported greater worry
but lower tension, reported less wdeffective preexam coping strategies and, umr, lower
examination scores. High academic buoyaregyucedthe impact of high worry and low
tension on pre&exam coping strategies and lower examination scdiespaper concludes
that providing in-school training in coping strategies and hoto withstand academic
pressuresmay help to ameliorate the influence of performaimtterfering worries, and
potentiallyenhance performan@mong students inclined to worry about examinations.

Keywords Test anxiety, coping, academic buoyancy, academic performaxarajnations
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“Sink or swim”: Buoyancy and coping in the test anxiety and academic performance
relationship.
Introduction

Test anxiety is a reliable and robu$tmodest,predictor of loweracademigerformance
(Chapellet al. 2005Hembree, 1988 It is, therefore of theoretical and practical importance
to identify the factorghat moderate tb relationshipbetween test anxiety angcademic
performance (in terms of altering the magnitudéned relationship and thefactors thatmay
mediate it(accountfor or explain why test anxiety may led to lower performance outcpomes
In this paper we report on a stutlyat examined whethestudents’ tendencies towards
academic buoyancy moderdtthe inverse relationship between test anxiety and academic
performance in higistakesexaminatios, while controlling for their previous academic
achievementWe also explorehether studentsoping strategies plaga mediational role
in that relationship

Our study offers methodological and conceptual strengtiringing the moderational and
mediational analyses together in a single theoretical model. We also include a social
component of test anxietthat hitherto hasnot been explored in great detail pmevious
studies.Although test anxiety, and its relation to performance, is relevant to allsstdge
education, we chose to focus on students agetblyeardollowing the programme of study
leading to the General Certificate of Secondary Educé@@SE)examinations taken at the
end of compulsory secondary educatidimese are arguably the prima facia hsgidkes
examinatios taken by students England, Wales and Miern Ireland. Resultsan and do
influence access to pesbmpulsory education (vocational, technical and academic) and entry
to the labour market (Denscombe, 20@LSE examination results exert a critical influence
on students’ subsequent life trajectory.

Test anxiety: The appraisal of examinations asthreatening
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Test anxiety refers to a situatigpecific form of trait anxiety that is, individual
differencesin the tendency to apase performanceevaluative situatios) such as an
examnation, as threatening (Spielberger & Vagg, 1995). Test anxiety is viewed as having
distinct cognitive and affectivehysiological component£assdy, 2009; McDonald, 2001;
Zeidner, 2007). The cognitive component includes worrisome thoughts concerning failure
and the consequences of failfreferred to asworry’ in the instrument useiah this study,
whereasthe affectivephysiological component refers to the person’s perception of the
somatic elements of anxietyhe instrument used in this study measuhesgeneral feelings
of autonomic anxietyreferred to astensior, and does not include specific physiological
markers of anxietysuch astrembling muscles and a dry mouth (Sarason, 1984, 1988).
Although thesecognitive and affectiv@hysiologicalelements correlatstrongly, they show
distinct factor loadings and patterns of relations with performance ousc(eg Benson,
Moulin-Julian, Schwarzer, Seipg El-Zahhar, 1992; Hembree, 1988) and, dherefore
best conceptualised as theoreticalstidct, but empirically related.

Worry consistently shows small to moderate inverse relations with diffeypas tof
academigerformance and achievemgnwhereadension (often referred to asotionalityin
earlier studiestypically shows negligible or small inverse relations (e.g., Chapall,2005;
Hembree, 1988)The worry component of test anxiety is believed to occupy and interefere
with working memory processing during testing (Owens, Stevenson, Norgate, &rkladw
2008 Owens, StevensorHadwin & Norgate, 2012 Owens, Stevenson, & Hadwin, &
Norgate, 20151 More recently, a social componesfttest anxietythat reflectsconcerns about
negative judgements from others (e.g., parents, teachers and peers) has been etorfmrat
thedomain and measurementtett anxiety (e.g., Friedman & Bene#acob, 1997; Lowe &
Ang, 2011; Lowe, Ang& Loke, 201). The social component, referred to as ‘social

derogation’ in the instrument used in this stiglplso negativelyelated to test performance
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(Lowe et al, 2009. Given thattheoy and evidencdinking anxiety and performance to
working memory capacitfDer&kshan & Eysenck, 20Q0€ysenck, Derakshan, Santos, Calvo,
2007; Hadwin,Brogan & Stevenson, 2005)ropose that it is the presence of interfering
cognitions thatimpact on working memoryresourcesrather than the content of those
cognitions, it would seem plausibl¢hat social derogation would also interfere with and
occupy working memory resources, and shavegative relation with performance.
Academic buoyancy: withstanding the pressure of testing

Academic buoyancy refers todividual differences ithe ability to withstand and respond
successfully to the types of challenges and setbacks associated with roudoidifeghsuch
as competing deadlinesxamination pressure and poor gradekrtin & Marsh, 2008a,
2009). It is predicted by the 5Cs: confidence, coordination, control, composure, and
commitment (Martin, Colmar, Davey, & Mdrs2010; Martin & Marsh, 2006). Academic
buoyancy can be conceptually differentiated from the related construct efh@caeésiliency
on three grounds (Martin & Marsh, 2009). First, resiliency refers to aniaglapsponse to
severe and adverse challenges, such as school refusal and chronic underachievement.
Academic buoyancy refers to an adaptive response to the more typical and \everyda
challenges posed by schpsuch aspatches of poor performanae dips in motivation
Second, academic buoyancyonsequentlyhas greater relevance to the typical school
population than academic resilience. Third, buoyancy is considered @ p®active
approach to managing academic challenges before they become major adversitgss wh
cademic resilience refers to a retroactive and more robust form of managing academic
adversity.

Academic buoyancy correlates negatively with both general academic afiatin(&
Marsh, 2008a, 2008b; Martin et al., 2010) and test anxiety (Putwain et al., 2012gasand

been shown to be empirically distinct from cognate constructs such as adayging c
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(Martin & Marsh, 2009; Putwain et al., 201&)dacademic resilience (Martin, 20]18lso see
Martin & Marsh, 2009, for a fuller discussigorgndis relatively consistent across a range of
different academic subjectsl&lmberg, Hall, & Matin, 2013). Academic buoyancy therefore
appears to offer an enabling and ag$setised approach to studying how ‘everyday’
resilience can help explain the cognita#ective factors related to examination
performance.
Academic buoyancy and test anxiety

Onewaythat academic buoyancy can enadad@ptive outcomes is by buffering against the
effects of academic adversity (Martin & Marsh, 2009). The performertedering outcome
associated with adverse reactions to examination pressure, test asxteputicularly the
cognitive (worry) element, might therefore be ameliorated or reducegtdageracademic
buoyancy. On initial reading, the moderating influence of buoyancy might be seen as
counterintuitive. After all, thestudiesreviewed earlierinclude the finding that academic
buoyancy is inversely related to gemlesicademic anxiety (Martin & Marsh, 2008a, 2008Db,
Martin et al., 2010) and test anxiety (Putwainal., 2012). One might expect academically
buoyant students to simply be less anxious. However, while thid apglearte reasonable,
cluster analyses of academic buoyancy and general academic anxiety (Martin I8 Mars
2006 and test anxiety (Putwain &aly, 2013) suggest a more nuangadture. In these
studies some students reportingid to high levels of buoyancgiso reported low anxiety
whereas othestudentswith mid to high levels of buoyancsepored mid-high levels of
anxiety This implies th& buoyancy and anxiety greo some degree, independent dhdt
theycould therefore interact.

According tothe selfreferent executive processinglREF) modelZeidner & Matthews,
2005) test anxiety is distributed across several processes. iBdividuals might become

highly test anxious because they have low competence beliefs or make natjabuéons
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of failure (seePutwain, Woods & Syme2010. It is likely that academic buoyancy would
reduce test anxiety by protecting agailist competenceoeliefs and negative attributions
following failure. However, othemight become test anxious due to other processes, such as
metacognitive beliefs in the positive value of worsgdMatthews, Hillyard, & Campbell,
1999 O’Carroll & Fisher,2013) thatare unrelated to academic buoyanky suchpeople
high academic buoyancy may play a different role. Rather than redesingnixiety, per se,
academic buoyancy would protect the highly test anxious person threnperformance
interfering aspects of testnxiety Such persons can employ the emotional-gjlilation
strategiedbefore orduring testingsee Pekrun & Stephens, 2009; Tyson, Linnenb@akcia,
& Hill, 2009) to prevent a catastrophic reaction (see Putwain, 2009; Putwain, Cehiahrs
2010).The academic performance of these students is likely imfpe@vedwhen compared
to those highly test anxious students who are not also highly academically buoyant
Coping with examination pressure and test anxiety

Coping refers to therocesses involved ian indvidual’'s response t@a performance
evaluative situationsuch a forthcoming examinatighazarus & Folkman, 1985; Zeidner,
1995). Taxonomies of coping delineate betwef@) task or problemfocusedprocesses
which attempt to reduce the performams@luative threat(b) emotionfocusedprocesses
which focus on managing or changing thoughts and feelings concerningribenpace
evaluative threatand (c) avoidancerocesseswhich refer to suppressinthoudts and
feelingsor distracting oneself (Carver, Schei&rWeintrub, 1989; Endler & Parker, 1990).
Task and problenfocusedprocessesare typically thought of as adaptive approaches to
evaluative pressure becausstrategies, such as planning and suppression of competing
activities, are focused on reduciagaluative threafMatthews Hillyard & Campbell, 1999;

Zeidner, 1995). In contrastm®tionfocused and avoidance copipgpcessessuch as mental
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andbehavioural disengagement, are less adapgoausettention is withdrawror diverted
from theevaluative threat

Worry and tensiorcomponents of test anxietynavebeen found to positively correlate
with emotionfocused and avoidance coping (e.g., Blankstéilett, & Watson, 1992,
Matthewset al.,1999; Putwain et al.2012; Stober, 2004; Zeidner, ¥094996). There are
however,inconsistent findings regarding tasknd problenfocused strategieddatthewset
al. (1999 found a negative relation with worry and null relation with tensf@mdner (1996)
found positive relations with both worry and emotionality and otreegs,Puwain, Connors,
Symes & Douglafsborn 2012; Stober, 2004) have found null relatiovith both worry
and tensionThis inconsistency mga be partly attributableto the use af (a) measures of
general coping strategiesther than those specifically focused on coping wikhmnation
pressureand ) measures of trait coping strategiedich do not differentiate between the
pre, during and post phases of tesfisge Zeidner, 1995, 19p61ence,an imporantdesign
strategyof our studywasto use a measutbatfocusedspecificallyon coping withevaluative
pressure in the phase critical to the prestatly: the preexaminationphase(cf. Stober,
2004), rather than a measure contam elements thamay be unrelated to coping with
evaluative pressure or morelevant to coping during or after an examinatjery., COPE
Inventory, see Carver et al., 198%urthermore, research has yet to examine the relations
between social derogation and coping processes.
The mediating role of coping processes in the test anxiety and academic performance
relationship

As notedearlier, task and problerdfocusedprocessesare positively related teducational
achievementwhereas emotiofocused and avoidangeocessesre negatively related (e,g.
MacCann, Fogarty, Zeidne& Roberts, 2011; MacCanm,ipnevich, Burus, & Roberts,

2012).1t is proposed that path can therefore be tracké@m high test anxietyo lower
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academicperformance viastudents’ copingprocessesPrior research has examined how
coping processes may mediate relations from other psychological conssucks as
emotional intelligence to academicperformance (e.g.MacCann et al., 2011dr how
cognitive factors may mediate relations from test anxietpdademic performance (e.qg.,
Sarason, 1984, 198&atz & Chassin 1983, 1985).Research has yet to test mediational
modelsthat linktest anxietyto academi@erformancersia coping processes.

Our study, therefore, extends the literature byirtgsthe mediating role of coping
processes antdy using a measure of copirtbat focuses specifically on coping strategies
most pertinent to # preexaminationphase (Stober, 2004; Zeidner, 1996askfocus and
orientation refers to problerfocused strategies and includes active coping, planning,
suppression of competing activities and controlling threat by means of studidaAce
corresponds to avoidanfecused coping and includes denial and rakedisengagement
Social supportis a form of emotiodocused coping that includes seeking emotional and
instrumentalsupportfrom others While avoidance and social support coping may provide a
shortterm relief from negative emotions, they are not adaptive forms of copiraydeec
evaluative threat is not reduced and the chances of success are not enfesikfedus and
orientation, in cotrast,is an adaptive form of coping because the evaluative threat is reduced
and the chances of success are enharloetine with the S-REF model of test anxiety
(Zeidner & Matthews, 2005)ve expectedhat students with higher test anxigiyorry,
tension and social derogation) would cope with evaluative pressure by makirey gssaof
avoidance and social support coping and less use of task-focused coping.

An integrative model of buoyancy and coping in test anxiety

Within the test anxietyand academic performance relationshiggdamic buoyancy has

been theorised aan indvidual difference variable that caouffer against performance

debilitating consequences (a moderat@ypinghas beertheorisedasthe processo explain
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performance debilitating consequences (a mediatdje moderating and mediating
influences of academic buoyancy and coping, respectively, can be broggtitetoin a
single model to offer a more powerful theoretical and conceptual anagssichwe build
on the work of McCann et al. (2011, 2012) and Mathews et al. (1996)aminethe
mediatng effect ofcopingprocessesand thework of Martin and colleagues (@, Martin &
Marsh, 2008a, 2009) to establish the moderating influenaeaafemic buoyancyn bringing
both elements togethawe canalso establish whether any buoyammgderated relationship
between test anxiety and examination performance is mediatedpingprocesses

To address these questioceefficients were estimatedfor pathsfrom test anxietyand
academic buoyancyincluding their interaction)to coping processesand from coping
processes to academic performairca single structural equation modEkior achievement
was included to control for autoregressive relatibos test anxiety, academic buoyancy
and coping processe3he interactions between test anxiety and academic buoyancy on
coping processewere followed with simple slope analyses to establish the strength of the
relationship between test anxiety and copngd performance outcomat different levels of
academic buoyancy. Mediating effects of copipgpcesseswere established through
calculatingthe indirect relationship between test anxiety and academic performance.
Aims of this study

The aims of this studyere twoefold. First we examind how academic buoyancy
moderatd the relationship between test anxiety and academic perforngndriffering
against performanegebilitating consequencesecond we examind whether students’
coping processesnediatel the relations between test anxiety and academic performance,
including any moderated effect of academic buoyaMye. expeatd that copingwould
mediate the test anxiety and performance relationship either through lesstaskfofus

and orientationor through greateuse of social support and avoidance copie also
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anticipatel that academic buoyanaeyould reduce the magnitude of the inverse relationship
between test anxiety and performance outcomes, by more use of adaptiveesti@atdgss
use ¢ maladaptive strategiedVe included asocial dimension of test anxiety ‘éocial
derogatiof) and expected it woulghow a similar direction of relations to the worry
componenbf test anxiety

Method
Participants

The 325 school student@nalen = 142, femalen = 183) who participated in this study
weredrawn from eight secondary schools in the North West of England. All students were
following the GCSEprogramme of studySecondary education in England covers Year 7,
aged 11 years, to Year 11, aged 16 years. Students follow a programme of studg DY ear
and 11 (usually covering-81 subjects) leading to the GCSE qualification. Students were 14
16 years of aggM = 15.3,SD = 0.61). Although tis sample might appear relatively small
when compared to the total student cohort in participating sghibelsis not due to nen
responses or students not obing to participate. Aarge number of students were entered by
their schools for ‘early entry’ matrend EnglishGCSE in the November of the school year
that we collected data iend, therefore, these students wereetigtble to participate.

The participating schoolsrepresenteda convenience samplebut nevertheless
demonstrated diversity terms ofsociodemographic profileand attainment profiles of the
student populationgjudged on school average GCSE performandée proportion of
students eligible for free school meals (as a proxy indicator for low incomgg¢darom
4.5% to 33.2% with a sample mean of 14.3% (the average for all Esghsbls at the time
of data collection wad5.9%). The proportion of students for whEnglish was not their
native language ranged from 0.8% to 65.1% with a sample mean of 12.0% (the average for

all English schools at the time of data collection was 12.3%#. proportion ofstudents
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attaining five GCSE passes or more ranged from 46.6% .846/With a sample mean of
61.8% (the average for all English schools at the time of data collection was 39i4%ig
data were present in a small number of test anxiety and academianbyoitems
(representing 0.8% of variables) awdreimputed using expectation maximization in SPSS
(Little’s Test, p >.05) No missing data pertained tbe measure of prior achievemennt
GCSE data.

M easur es

Test anxiety was measured using aité®h measure consisting of worry, tensiand
social derogation scales. The worry (6 items) and tensi@ar(s) scales were taken from the
Revised Test Anxiety Scgenson et al., 1992; Hagtvet & Benson, 1997). Exemplar items
include ‘During exams | find myself thinking about the consequences of faiigry) and
‘| start feeling very uneasy just before getting an important exam grakie(teasion). The
social derogation scale (8 items) was taken fronFtiedben Test Anxiety ScalEriedman
& BendasJacob, 1997) and an exemplar itemli@am worried that if | fail an exam my
parents will not like it Students responded on apdint scale (1 = Almost never, 2 =
Sometimes, 3 = Often and 4 = Almost always). The reliability fantbrial validity of data
usingthese scales kiabeen established in previous reseanstludingwith Englishstudents
aged 14 tdl6 yearqe.g, Hagtvet & Benson, 1997; Putwain, Connetsal, 2010) and the
internal reliability coefficientdor the presenstudy,asreported inTable 1 were acceptable
(Cronbach’s o> .70).

The 4item AcademicBuoyancy Scal@MVartin & Marsh, 2008wasused to measurie
correspondingonstruct. Students respattto items €.g., 1 think I'm good at dealing with
schoolwork pressurg§son 5-point scale (1 =Strongly disagree, 3 =Neither agree nor
disagreeand 5 =Strongly agree)The reliability andactorial validity of data usinghis scale

have been established in previous reseaidcluding 14 to 16 yeaold English students
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(Martin & Marsh, 208, 2009; Putwain et al., 201,2nd the internal reliability coefficient for
the presenstudy, reported in Tablg was acceptable (Cronbach’s o> .70).

Students’approach to coping with the pressure and stress of GCSEs was measured using
the 214item Coping with Preexam Anxiety and Uncertaint{Stober, 2004) in which
instructions referred specifically to the GCSE context. This measuraimhthree scales:
taskorientation and preparatior.., 1 put other activities to one side and concentrate on the
exams coming up social support€.g., 1 talk to others to find out more about the eXam
and avoidancee(g., 1 go to the movies or watch TV so | don’t think about the exams so
much). Participantgesponéd on a 5-point scale (1 =Strongly disagree, 3 #leither agree
nor disagreeand 5 =Strongly agree). The reliability arfdctorial validity of data usinghese
scales has been established in previous research includimgnglish studentsaged 14 to
16 years(Stober, 2004 Putwain et al., 2012) and the internal reliability coeffigdot the
presenttudy,as reported in Tablg, wereacceptable (Cronbach’s a > .70).

A measure oparticipants’prior achievementvas gathered in the form of a mean score
acrossNational CurriculumTests(NCTs)in English,mathand science at the el primary
education ége 10to 11 yearsreferred to aey Stage RPand represent the only higilakes
test data available prior to GCSEhe scores correspond to tNational Curriculum Level
attained with a score ofl denotingLevel 2, 2 = Level 3, 3 = Level 4 (the target level for
Year 6 pupils) and 4 = Level B measure of participants’ attainment after the study was also
gathered consistingf participants’GCSEscores. GCSEsare graded using an@int grade
scale(A* is the highest grade, A the next highest, B the next highest and seloch was
converted to a numericatoreusing the convention for educational research in the UK (A* =
8, A=7, B =6 and so forth, G = Barticipantsmean aggregate@CSEscorefor English,
mathand science represent outcome variable.

Procedure
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Coping processgshe mediating variables) were measured in Mavbich is the point in
the academic year that the GCSE programme of teaching is completed atiohatiiens to
examination preparation. Measures of test anxiety and academic buoyanagdib®pand
moderatovariables)were measuredix weeksprior to this(in February)as giving temporal
precedence to predictoand moderatorsf predictors), rather than measuring concurrently
with mediators, alignthe design with the conceptual modséeKenny, Kashy & Bolger,
1998. GCSE examinationsvere takenduring May andJune, approximately three to four
months later. Questionnaires were completed at school during a period of the timetable
typically used for administrative and pastoral purposes. They were administered by school
staff who were provided with a standardised instruction and procedure sheesh&bis
emphasised that the questionnaires were part of a research project into stitddes and
feelings towards their GCSEs, that it was not a, tastl that individual results were
confidential.

All written and verbal instructions, and all questionnaire itengse presented in English.
Questionnaire items were randomised within their respeatsttumentsand presented to
students in a counterbalanced ordestitutional consent was provided by the Head Teacher
of each participating school and individwaiitten consent by th@articipating studentPost-
administration interviews with teachers and focus groups with studemfsrmed that
guestionnaires were administered by schools as requd3hsdive parental consent was
obtained byproviding details about the study as part of a regular school newslettetosent
parents, who were invited to respond if they did not wish for their son or daughter to
participate. Participating students were offered the opportunity to withdraw their data
retropectively, although none took up this offdio incentives to participate were offered to
students and participating schools were offered book vouchers.

Results



TEST ANXIETY, BUOYANCY AND COPING 14

Descriptive statistics

Internal reliability coefficients for allhe measures were acceptable (Cronbach’s a > .70)
and skewness and kurtosis statistiesewithin acceptable limits (x1)Factor loadings from
the measurement modailescribed more fully below, indicated no weakly loading iteios
data transformatianwere considered necessary prior to subsequent andhastesequird
normally distributed data.
[Table 1 about here]
Analyticrationale
We tested three structural equation modE&&EMs) beginning witha fully mediated
moderationalSEM. Coefficients and their standastrorswere estimatedor paths from the
predictorvariables (worry, tension, and social derogatfjao the mediating varialdetask
focus and orientation, social supposind avoidancecoping. Given thatwe were also
predictinga moderating role for academic buoyancy, coefficiemd their standard errors
were estimated for the main effect of academic buoyandyinteractions between the three
test anxietycomponents (worry, tension, and social derogatenmmd academic buoyaync
Coefficients and their standard errors were estimé@mu the mediating variabde task
focus and orientation, social suppahd avoidanc&oping to theoutcome variable mean
GCSE score. The influence of por achievement(NCT scores) on GCSE scorewas
controlled forand gender was included in all models as a covargdeond, we tested a
partially mediated moderation&8EM that included direct paths frotest anxietyacademic
buoyancy and the moderating influence of academic buoyancy on tesyanXsCSE score.
Third, we tested alirect SEM, with interactions, that omitted paths from test anxiety,
academic buoyancy and the interaction between test anxiety ar@nacédioyancy (paths
o1, o2 andaszin Figure 1) on coping processes.

Estimating the SEMs



TEST ANXIETY, BUOYANCY AND COPING 15

All analyses were estimatedhplus 7.1 (Muthén & Muthén, 2012jsing maximum
likelihood with robustness to non-normality and non-independence of observations. In order
to account for the clustering of participants within schools we used the cludteomplex
commands. This provides standard errors that adjust for clustepiug.Vl1 output files
provide four modefit indices: The root mean square erroragproximation (RMSEA), the
StandardizedRoot Mean Square Residual (SRMR), the Comparative Fit Index (CFl) and the
TuckerLewis Index (TLI).A reasonablenodel fit is indicated by RMSEASRMRof < .10
and CFI/ TLI values of > .90 and a good model fit indicecd by RMSEA/ SRMR of <.05 and
CFI/ TLI values of > .95 (Marsh, Hau, & Grayson, 2005; Marsh, Hau & Wen, 20D0d)ent
indicators forthreeinteraction termgworry x academic buoyanctension x academic
buoyancy and social derogation x academic buoyameye createfrom meanrcentred
indicators for predictor (worry, tension and social derogation) and moderatorrtacade
buoyancy) variables using the matchpadr strategy (see Marsh, Wen & Hau, 2004). The
means of latent predictor and moderator variabie® fixed to zero and the mean of the
latent interaction variables fixed to equal the covariance of the prediadanoderator
variables (see Marsh et al., 2004; Steinmetz, Davidov & Schmidt, 2011).

The complexity of our SEMs (three latent predictors, one latent moderator, three
latent interactionghree latent mediatoend one manifest covariarafgoduced large
number of parameters to estimate relative to the sample size. In order @ tlteglnamber of
parameters in our modete created three indicators for each latent variable by randomly
parcelling itemgo create justdentified modelsWe are mindful that parcelling can be a
controversial procedure used to factally inflate model fit indices and hide model
misspecification (Marsh, Lutdke, Nagengast, Morin & Davier, 2008 of the few
occasions thats use can be justified is when testing latent interactions K&agengast,

Marsh, Scalas, Xu & Trautwein, 2011). In order to demonstrate that our SEMs built out of
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three indicators areomh hiding a misspecified model we present the model fit indices for the
measurement modef test anxiety, academic buoyancy and coping processeg original
indicators and the revised measurement model built from three indicators. Altheugh, a
expecteda better fit was reported for the measurement model usingitigieators per
latent variabley?(168) = 308.96p <.001, RMSEA = .051, SRMR = .049, CFl = .945, TLI =
.931, a reasonable fit was reported for the measurement model built from origicalarsli
(x3(681) = 872.31p <.001, RMSEA = .058, SRMR = .062, CFI = .943, TLI = p28e are
confident that our three-indicatoreasuremennodel does not hide any misspecification and
is a sound basis on which to test our SEMs. Factor loadings repoifatle 1 are taken
from the measurement model built from original iteBisariate correlationsestimated from
the revised measurement model built out of parcelled items, is reported in Table 2.
[Table 2 here]
Testing thethree SEMs
Reasonable fitting models were found for the fully mediated moderational mé&déle) =
770.34,p <.001, RMSEA = .80, SRMR = .08, CFI = .930, TLI = .928and the prtially
mediatedmoderational model?(449) = 735.34,p <.001, RMSEA = .64, SRMR = .®4,
CFI =.928, TLI = .912). The direct model, with interactions, did not show a good mipdel fi
v4(470) = 861.42,p <.001, RMSEA = .B4, SRMR = .®4, CFl = .&8, TLI = .855. The fully
mediated moderational model showed a significantly bétfeky*(7) = 34.49,p <.001,than
the partially mediated moderational model and this was accepted as the final model
Worry predicted less use tdskfocus and orientatiorB(= -.249,SE= .086, p =.004,
B = -.24) that was moderated by academic buoyancy (worry x academic buoyancy
interaction:B =.239,SE= .104,p ==.008 B =.20). Tension predictedhore use of taskocus
and orientation§ = 221, SE= .092, p = 02 B = .18) that was moderated by academic

buoyancy {ensionx academic buoyancy interactioB = ..199 SE= .074, p =.02 = .20).
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Worry predicted more use of avoidance copiBg=(.137,SE= .067,p =.04 B = .16) and
tension predicted less use of avoidance codihg {224 SE= .063,p <.001 B = -.28). All
other main effects and interactions between test anxiety and coping processemmwere
significant (s all >.05). GCSE score was predicted from thstus and orientationB( =
.239,SE=.077,p =.01 B =.18), social supportg =-.253,SE=.071,p = .004 3 =-.21) and
SAT score B = 2.154,SE= .511,p <.001, B = .22). Avoidance did not predict GCSE scope (
>.05). The proportion of variance explained in GCSE score was approxirhatély (R* =
.109. Statistically significant paths aneresentedin Figure 2. For expediency we have
omitted those latent variablesac@demic buoyancy, social derogation and the social
derogation xacademic buoyancy interaction) where no statistically significant pathes wer
found.
[Figure 1 here]
The moderating role of academic buoyancy
Academic buoyancyas shown, in the fully mediated SEM, to moderate the relationships
between worry and tadkbcus and orientation, and between tension and-ftasls and
orientation. D probethe interactiors between worry and academic buoyancy, and between
tension and acadmeic buoyaneye conducted simple slope analyses (Aiken & West, 1991).
When academic buoyancy was high (+1SD), the dlopeorry was calculated a8 = -.021,
SE= .133,p = .80; and when academic buoyancy was lehSD) the slope was calculated as
= -.480,SE = .148,p = .001 A stronger negative relationship between worry and-task
focus and orientation was found low buoyancy students. This negative relationship
wasveaker and not statistically significanin high buoyancy student&hen academic
buoyancy was high (+1SD), the slope for tensi@s calculated aB = 410,SE= .118,p =
.001and when academic buoyancy was Ie®SD) the slope was calculatedis ..030,SE

= .134,p = .80 Thepositiverelationship betweetension andaskfocus and orientatiowas
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stronger inhigh buoyancy students andeaker and also not statistically significamb, low
buoyancy students.
The mediating role of task-focus and orientation
The coefficients generated in the above analysis suggest thdbd¢askandorientationmay
play a mediating role between worry and GCSE score, and between tens@@8kdscore,
at different levels of academic buoyancy. Tests of mediation were condusitegl the
procedure outlined in MacKinnon, Fritz, Williams, and Lockwood (2007). This process
involves first estimating the coefficient (and its standard error) of theectidmath ¢5) and
then generating 95% confidence intervals (Cls) around this estimate siiRODCLIN
software; 95% Cls which do not cross zero indicate a significant medfégetl(atp < .05).

The indirect path from worry to GCSE score was significantly niedliby taskfocus
and orientation at low-1SD), B = -.115,SE= .051, 95% CI {232, -.029],and meanB = -
.060,SE= .028 95% CI {125, -.013jacademic buoyancy, as 95% confidence intervals did
not cross zero. At high (+1SD) academic buoyancy, thedadpath from worry to GCSE
score was not significantly mediated by tés&us and orientatiorB = -.006, SE = .032,
95%CI [.075, .062] as 95% confidence intervals crossed zero. Students reporting greater
worry used less tasiocus and orientation and had a lower GCSE score. This indirect
relationship was stronger when academic buoyancy was low and weaker (and non
significant) when academic buoyancy was high. Tingirect path from tension to GCSE
score was also significantly mediated by té&stus andorientation ahigh (+1SD),B = .098,
SE = .042, 95% CI [.026, .194], and medd,= .051, SE = .028, 95% CI [.007, 118],
academic buoyancy, as 95% confidence intervals did not cross zero. AtlsD)(the
indirect path from tension to GCSE score was mgicantly mediated by tastocus and
orientation,B = .030,SE= .134, 95% CIs-[060, .078], as 95% confidence intervals crossed

zeroStudents reporting greatemnsion usednoretaskfocus and orientation and had a lower
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GCSE scoreThis indirect relaonship was stronger when academic buoyancy was high and
weaker when academic buoyancy was low.
Discussion

The aim of this study was to test a model in which academic buoyancy was Bigexthe
to moderateand copingprocessesvere hypothesised tmediate the relations between test
anxiety and academic performance. While controlling for prior academic achigvanten
using a model of test anxiety that included a social compdseaial derogation we found
partial support for our model. Academic buoyancy moddrtte relatioship between the
worry and tensiorcomponentf test anxiety andaskfocus and orientationThe inverse
relation between worry anthskfocus and orientatiorwas weakerin highly buoyant
studentsThe positive relatiometween tension and tasbcus and orientatiowas stronger in
highly buoyancy students. Greater use of faskis and orientation predicted, in turn, a
higher GCSE scoreTaskfocus and orientation mediat¢he indirectrelations between the
worry and tesion components of teshidety and academic performandéigher worry led
to less use of tastocus and orientation andonsequentlylower academic performanc€gor
low buoyancy students the negative indirect effect of higher worry was stréiman for
highly buoyant students. Somewhat surprisingly, higher tension led to more uslefottes
and orientation and consequently higher academic performance. For highly bstogemnts
the positive indirect effect of higher tension was stronger than for low buoyancwgtstude

The first aim of our study was to examine whether academic buoyancy moderated the
relationship between test anxiety aadademicperformance. Our results showed that
buoyancy did indeed playraoderatingole. The indirect negative relationship from worry to
GSCE score was weakened,and the positive indirect relationship with tension was
strengthened, with higher academic buoyancy. @uhentageof our design was to control

for prior achievement andhus,the moderating influence of academic buoyancy cannot be
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simply limited to those students with higher achievement at an earlier stage of education.
These findings support the role of academic buoyancy as an enabling influercaelemia
achievemen{Martin & Marsh, 2008a, 2009) armtovide evidencdor how highly buownt
students may be able to withstaeglaminationpressures more successfulls currently
conceptualised, academic buoyancy may provide this ‘buffering’ role aganst beforeor
during examinations. For instance, highly test anxious, but acadenticaljjant, students
may still become anxious at the outset of an ematon yet theyare able to employ
strategies thatllow anxiety to subside or prevent a catastrophic reactionHekain &
Stephens, 2009; Putwain, 2009; Tyson et al., 8eernatively, as a ‘frontline’ approach to
dealing with academic adversity (Martin & Marsh, 2Q08)ghly test anxious, but
academically buoyant, students may worry about failure damgxaminationbut employ
strategies (such as ovkarning) thatare lesssusceptibleto anxietyinterfering cognitions
that may ariseduring the actual examination. Although ofindings cannotsupport
conclusivelyone explanation over the othee believe thathe evidence leansowardsthe
latter explanatioms we discuss next.

The second ainof our study was to incorporate the mediating role of cqpiisgng a
measure which focused specifically on the examination préparphase. kjher use of
taskfocus and orientation and less social suppestiited in ammproved performanci the
SEM controlling for prior achievement, test anxiety and buoyaibgse findings are in line
with those of MacCann et al. (2011, 2012) who also found, when controlling for shared
variance ktween different coping processes, that prodHiecnsed coping was a positive
predictor of academic performance. As noted earlier,-ftasks and orientation refers to
those problenfocused approaches to coping utilised in thegxa&mination phasdn the
SEMs worry wasfound to berelated togreateruse ofavoidance coping strategjesnd

tension to less use of avoidance coplmg,asavoidance copingvasnot significanly related
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to academigerformance, the mediating role of coping was limited to théask¥focus and
orientation.Similarly, social support was related to lower academic performance, but was
unrelated to test anxiety.

The relationship betwedmngherworry andlower academiperformance was mediated by
a reduced tasfocusand orientation in thexaminationpreparabn phaseThe relationship
betweenhigher tensiorand higheracademic performance was mediated byreatertask
focusand orientationin the examination preparati phaseThe buffering role of acaahic
buoyancywasmediated through tadlocus and orientatiorhis finding may imply, as noted
above, that academic buoyancy was more likely to buffer against Wwefoye rather than
during an examnation It is of course possible that academic buoyancy moderated worry
during examinations, but veaprocess which we have not measured here.

One of the more surprising and intriguing findings was that tension was alsdeddua
taskfocus and orientation, but in the opposite direction to that of watigher tension
resulted ina greateruse of tasocus and orientation, which in tumesulted inhigher
academic performance-urthermore, tension resulted in legse of avoidance coping,
although this wasnrehted toacademic performanc&hese findings are in contrast to earlier
research showinghat emotionality (comprising of tension and specific physiological
symptoms of anxiety)correlatespositively with avoidance and emotiegiocused coping
(Zeidner,1994, 1996). It may be that tension, which is not directly equivalent to emotionality
as it does not include the specific bodily symptoms of test anxiety, may laetifiating
impulse to engage with adaptive forms of coping (see Pekrun, Goetz, FreszbiieR] &
Perry, 2011) once beliefs concerning failure are controlled. We would drawicattemthe
findings of Ciani, Easter, Summerand Posada (2009) along with earlier research (e.g.,
Holroyd & Appel, 1980; Holroyd, Westbrook, Wolf, & Badhorn, 1978) suggesting that the

perception of autonomic arousal need not necessarily be associated withienegetbmes.
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It is only whenautonomicarousal is conjoined with a cognitive labelling of the experience as
anxiety that it becomes pejorative. Furthermore, adolescent students have ddsowbe
some anxiety prior to examinations can be helpful in focusing attention, motjvatidn
engagementith preparatory activities (Chamberlain, Daly, & Spalding, 2011; also see Lowe
et al., 2008, for a discussiah facilitating anxiety). Such findings are consistent vgtbater

use of taskocus and orientation and less use of avoidance coping in thexaneination
phase.

An additionalnovel aspect of our study was to include a social dimension to test anxiety,
that of social derogatiorsmall bivariate correlations have been reported between the social
component of test anxiety and performance in-$bakes reading and spelling tedteWe et
al., 2008). However, research has yet to examine relations with pentmema higkstakes
tests The bivariatecorrelations repodd here suggest that social derogation, as with other
components of test anxiety, shows an inverse relation witheagadperformance. As
anticipated, this relation was smaller than that reported for the worry cempoh test
anxiety and more similar to that of the tenstmmponent.

Howeverthe SEMs showed thaghen prior achievement and the shared variance between
different test anxiety components were controlled for, social derogaasmot significantly
related to GCSE score either directly or indirectly, via the mediating cqpoagsses. The
worry and social derogation components of test anxiety may shanenactoelement, that is,
expectations and beliefs about failure. It is possible that the perforsimaadering elements
of such beliefs are more adequately represented by the worry componentethsocidi
derogation construct. Social derogation addea@atditional variance to the relationship with
academic performance that had not already been accounted for by TWasg. findings may
raise doubts as to the potential usefulness of social derogation within the domash of te

anxiety. However, there is more to test anxiety than simply predictingvachent and
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performance outcomes, and the social element of test anxiety may showamhgort
illuminative relations with other outcomes, such as relationships with parentsaaherse
(e.g.,Putwain et al.201Q Shadack& GanorMiller, 2013). Indeed, academic stresses can be
seen to arise from combinations of expectations and pressures from oneselfeand on
teachers and parents (Ang & Huan, 2006).

As a relatively recent academic constrdictglings arebeginning toemerg showinghow
academic buoyancy may be differentiated from other, related constsucts as that of
adapting coping and academic resiliency. Our study offers further insighsthet
discriminative validity of academic buoyancy and finst replication of relations between
academic buoyancy and coping strategiBse first study to examine relations between
academic buoyancy and copimpgocesseqPutwain et al., 2012) reported no significant
relations between the two constructhese findings are replicated in our study #see
Table 2)supports theconclusion that academic buoyancy is distinct from general adaptive
copingprocesses
Study limitations

As with any study relying on setéport datathere is always a danger sélf-presentation
biaseswhich may contribute tanover-or underestimabn of relations and gemally add to
measurement error. The components of test anxiety included in this study, (e
perceptionof somatic arousal and social fears) are privsidjectiveexperiences and some
mode of sehlreport is thereforerequiredto access them. The same position applies to
academic buoyan¢ywhere the critical components abeliefs that one can withstand
pressure, bounce back from failure, and so on-daibe and implicit association tests have
been used to assess trait anx{ety., Cilser & Koster, 2010; Egloff & Schmuckle, 20@#d
could possibly be adapted to measure test anXg#g Putwain, Langdale, Woqod&

Nicholson, 2012pr to triangulate with selfeports.
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At present, however, there afew alternatives to using Hereport measures this
context While it may be possible for future research to inclteseheand studentreports of
task preparatory approaeh combinedwith classroom observatiorie increase the breadth
of data collectedthis approachmay containotherbiases. It has long been acknowledged by
engagement researchers, for example, that teachers and external observeety nmay
heavily on observable (behavioural) indicators of engagement at the expense-of non
observable (cognitive andfective) aspects (e.gAppleton, Christensqgr& Furlong, 2008;
Re<hly & Christenson,2012. Nonetheless, different sources of data for test anxiety,
acadmeiduoyancy and coping could be incorporated and assessed using-aaiuttiult-
method approach to disentangle variance attributable to the methods used frone \thaanc
is representative of the constructs under study.

Although we have followed bestrgctice and separated our measures temporally to
facilitate the mediational analysis and control for prior achievefseeKennyetal., 1998)
coefficients for the paths we have identified here cannot be attributed causaMgtale we
included a prior measure of educatiomghievement, so that paths from test anxiety and
coping processes to GCSE achievement cannot be attributed to autoregredswves,rela
cannot make the same claim for coping processes. It may be the cake thaths from test
anxiety to coping processes reflect a prior tendency to prepare for exansnat a
particular way.Future research may wish to consider a more robust desigollext
measures of test anxiety, academic buoyameyl copingprocessesat all measurement
points This would allow all autoregressive relationbetween test anxiety, academic
buoyancy and coping processes to be controlled for.

Educational applications
Our findings have two implications for educational practice. First, test anxiety

interventions tend to focus on reducing anxiety &mdmproving academic performance
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directly through combinations of relaxation with cognithehavioural approachestudy
skills and testakingtraining (e.g., Ergene, 2003; Gregor, 2005; von der Embse, Bart&rian
Segool, 201B Our results, however, suggest that training students in academic buoyancy
could be an effective way of ameliorating the performanterferinginfluence of worry.
Martin and Marsh (2006) identify several ways in which this could be bymecreasing the

5 Cs of buoyancy. These includé) individualising work to failitate academic self
efficacy; (b) showing students how to set goals and work towards them in orderlt@atici
planning and persistence; (c) using feedback to reinforce the link between aeftbrt
academic outcomes to reduce uncertain canamtl () using feedback to illustrate how
mistakes do not indicate low ability, but are diagnostic for future success, t@ esfdac of
failure. Furthermore, there are several vesflablished programmes designed to promote
academic resilience (Brunwasser, GillhanKim, 2009) that could be adaptto themore
typical and routine events captured in the domaismcaflemic buoyancy.

Second, teachers and educational instructors can encourage students to addptastask
and orientation approach texaminationpreparation by employing planning and study
strakgies.Based orevaluationof programmes designed to build educatioealliency (e.g.,
Challen, Machin, Noder& West, 201}, one would expecsuccestul attempts to build and
develop buoyancy through the 5Cs to require {mmgn investment. By comparison,
instructing and supporting students in the use of copiogessemaybeeasier to implement
in the shorterm.

Conclusion

Our findings add to the extant literature by showing how academic buoyancy is an
important variable in the test anxiety process. Although it may serve to redrez
appraisals, we critically found that it may buffer against the pednoa debilitatingaspects

of test anxiety and may therefore offer a new appréactest anxiety interventiam We also
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included a social dimension to our model of test anxiety, social derogation. This was not
related to coping or academic performance (when controllingoior achievement and
shared variance between test anxiety componedtsyever, it mayhave more substantive

and theoretical relevance when considering social outcomes such as relatioteaghers,
parentsand peers. Although coping Hasg been researched in the test anxiety literature, we
offer evidence that taslocus and orientation can play a mediating role betwkenvorry

andtension components of test anxiatyd academic performance.
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Tablel
Descriptive statistics for test anxiety, academic buoyancy, &@ GCSE scores (n = 325).

. Factor

Range M (SD) o Skew  Kurtosis Loadings
Worry 1-4 2.34(0.66) .76 .30 -51 .65 - .84
Tension 1-4 2.66 (0.80) .83 -.15 -.89 .63-.79
Social derogation 1-4 2.01(0.73) .88 .69 -.19 .80 - .86
Academic buoyancy 1-5 3.10(0.89) .76 -.18 =47 .58-.70
Taskfocus and orientation 1-5 3.33(0.78) .86 -.26 .05 .60 -.76
Social support 1-5 2.83(0.78) .83 -.09 -.18 49 -.87
Avoidance 1-5 2.81(0.70) .77 .01 14 56 - .72
NCT score 1-4 3.35(0.53) — -.70 A3 —
GCSEscore 1-8 5.24(1.24) — -.19 A1 —
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Table?2
Latent variable kvariate correlations for tesanxiety, academic buoyancy, W@&nd GCSE score.

1 2. 3 4, 5 6. 7 8. 9.
1. Worry — T9F** .B6*** -.B4*** -.12* .08 A7* - 15%x L 28%*
2. Tension — H3rr* -.64*** A7* .07 15* -.10* -.13*
3. Social derogation — - 52%** -.06 .07 .02 -.10* -.14*
4. Academic buoyancy — -.07 -11 .07 A1 .10
5. Task focus & orientation — 35%** - 22%** -.07 12*
6. Social support — .18*** -.12* -.14*
7. Avoidance — -.06 -.06
8.NCT score — 22FF*
9. GCSEscore —

*p< .05, *p< .01, **p< 001
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Figure 1.Path diagram reporting thseignificantstandardisd beta coefficients frorie fully
mediated moderational model (Nod/ = Worry, T = Tension, WB = the interaction
between worry and academic buoyancyBT = the interaction between rision and
academicbuoyancy, TFO= Taskfocus and orientation, $S= Social support and AU =

avoidance, NCT = NCT score and GCSE = GCSE score and ).



