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Abstract
Self-efficacy has been associated with superior performance in a variety of endurance
sports. Despite this positive relationship, there is a lack of understanding regarding
how these beliefs may be formed, altered, and measured. This lack of understanding
prevents the development and delivery of effective interventions to help enhance self
efficacy. As a result of this, thflecusof the current thesis was to gain increased
understanding of the formation, measurement, and malleability egffiekicy within
the endurance sport domain. There wiireemain research aims. First, this thesis
aimed to gan anunderstanding of the sources of sfficacy beliefs in endurance
sport. Semsstructured interviews were conducted with endurance athletes to gain an
insight into the formation of their beliefs. The importance of cumulative experiences
and the congruence between expected and experienced physiological sensations were
identified as key sources of selfficacy. Second, this thesis aimed to improve our
ability to measure seléfficacy beliefs for endurance sport. Through a processexd th
studies which followed best practice for psychometric design, afiteril
uni di mensi onal scal e ne&mdd ctalt(@&SS&EHvas terba n ¢
developed and Vidated. Third, this thesis aimed to gain an understanding of the
dynamicity and malleability of thessgelf-efficacy beliefs. Using an experimental
laboratory setting, the effects of a chaingperceived task difficulty on seéfficacy
wasexaminedAn increase in perceived task difficultyas demonstrated to lead to a
reduction inselfefficacy strength, but not seiffficacy level. To gain a further
understanding of the malleability of seifficacy, theeffects of two wekbased brief
interventions on ef-efficacy and other outcome variables were examined using a
randomised control trial. Although no effects were founanmstoutcome variables,

the interventions were found to be useful and the athletes were satisfied with the



delivery of them.Taken tgether, the findings of this thesis provide a series of
theoretical and practical implications. Regarding theory, the current thesis advances
four key tenets of seléfficacy theory, specifically: the interaction between proximal
and distal sources of sadfficacy and the need to distinguish appropriately the
dimensionality of selefficacy beliefs. Additionally, the current thesis provides the
first proposed model for the sources of-gdficacy in relation to endurance sport.
These theoretical implications also provide clear directions for future research, such
as the further investigation and testing of the proposed sources model through mixed
methods enquiry. Regarding practice, the current thesis provides several insights and
potential benefits to applied practitioners, coaches, and athldéte€£SSES can be
used as a useful tool in highlighting areas of low-e#l€acy, which can be targete

via intervention. The current thesis also provides novel insight into the delivery of

these interventions via the internet.
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Chapter 1. Introduction



Life is arduous, difficult, a perpetual struggle. It calls for gigantic courage and
strength. More than anything, perhaps, creatures of illusion as we are, it calls for
confidence in oneself. Without setinfidence we are babes in the cradle.
Virginia Woolf
Confucius, Virgil, Dumas, Keller, Woolf, Ford, and Gandhi have all at one
point espoused the need f or indivdlaisefen i n o n
one possesses belief in their own capabilities, this will lend itself to success and
achievement, whereas a belief in oneds i
the variety of those who have espoused its virtue;bsiéf appears tbea concep
that is common across continents, cultures, and centuries. This shared notion across
so many different contexts, suggests that-lselief is a central component to the
human psyche, and thatstlikely toplay a key role in our understanding of beloavi
Given this precedence of sdiélief, it is not surprising that several early

psychological theories included it as a core concept. Achievement motivation
(McClelland, Akinson, Clark, & Lowell, 1953)effectance motivatiofWhite, 1959)
locus of control(Rotter, 1966) and learned helplessne@sbramson, Seligman, &
Teasdale, 1978l havecentral to them the role of perceived capability.(,what an
individual believeshemselves capable)oflhese theories, howevérve ofterfailed
to conceptualise selfelief into a falsifiable and measle construct, and in turn
often lackeda clear hypothesis for how this sddélief mayresult in achievement or
succesgKirsch, 1985) It was not until Albert Bandura, that the concept of-belfef
was formally conceptualised into a falsifiable anelasurableonstrucknown asself
efficacy (Bandura, 1977)Although several definitions for sedfficacy have been
provided, the most commonly accepted is thateiitacy represet s At he bel i

onebs capabilities to organize and execu



given attainmentso (Bandur a, 1997, p . 3)
abilities that an individual believes themselves to possess, thet taow well they
believe they can utilise those skills or abilities in various scenarios and contexts
(Bandura, 1997)To put it simply sekefficacy represents what an individual believes
theycando.

These beliefs are developed and derived through a series of cognitive
appraisals and reflections relating to various sources of inform@emmdura, 1997,
Gist & Mitchell, 1992) Once these beliefs are formed, they can have a powerful effect
on an i ndividual 6s cognitions and behav
perceiveshemselves as having a high level of capability.,(a high level of self
efficacy), they set themselves more challenging goals, invest more effort in the pursuit
of these goals, are willing to persevere for longer in pursuit of these goals, and are not
easily dissuaded by obstacles and setbacks (Bandura, 1997). In comparison, when an
individual perceives themselves as having a low level of capaliétyalow level of
self-efficacy), they are less likelp set themselves challenging goals, theyodiien
unwilling to invest effort into tasks, and they often disengage from these tasks when
encountering difficulty (Bandura, 1997).

Since its initial conception in 1977, research on-e#l€acy has amassed
across the broadiomains of human functionin@andura, 1997; 2001). Sedfficacy
has been linked with superior functioning, behaviour, performance, and achievement
across the domains of educati{@ajares & Urdan, 2005; Schunk & Pajares, 2002;
Usher & Pajares, 2008pealthcard Bandur a, 1997; O6éLeary, 1
1997) work (Lent, 2006; Locke & Latham, 20029nd spor{Feltz et al., 2008;
Moritz, Feltz, Fahrback& Mack, 2000) This thesis aims to examine sefficacy in

a domain where an individual éhallengegby cept i o



the demands they face, and where the concepts of effort and perseverance are

synonymous with the name of tdemain itself: endurance performance.

Endurance Performance

Endurance performance is characterised by the performance of continuous,
dynamic, whole-body, submaximal exercis¢asks that are performed over middle or
long distanceéBurnley& Jones, 2007; McCormick, Meijen, Anstiss, & Jones, 2018)
Such a characterisation lends itself to a large variety of disciplines and events such as:
running, swimming, cycling, rowing, canoeing, speg&dting, skiing, and speed
walking (McCormick, Meijen, & Marcora, 2015Alongside this variety in mode of
movement, there also exists a large variety in the duration that these movements must
be carried out for. Endurance events can range from mireigesa(1500m race) ot
multiple days(e.g.,the Tour De France), and can take place in some of the most
inhospitable locations on earth.g., The Marathon Des SablesThroughout these
durations endurance athletesust dealwith a variety of demands and challenges
achieve their performance goals.

Individuals engaging in endurance events and sport encounter a variety of
demands and challenges that are common across other performance related domains.
For instance, demands relating to organisational stregftetcher, Hanton, &
Wagstaff, 2012; McGrmick, Majen, & Marcora, 201§ managing emotionf_ane
et al., 2016; Lan& Wilson, 2011; Wagstaff, 2014)performance anxietfHill &

Shaw, 2013; Ruiduan, Zarauz Sancho, & FlorAiende, 2016) injury concern
(Clancy, Herring, Maclntyre, & Campbell, 2016; Nixdorf, Frank, & Beckmann, 2015)
and maintaining mtivation (Appleton & Hill, 2012; Harwood, Keegan, Smith, &
Raine, 2015)are frequently seen across performance related domains. Central and

unique to endurance performance, is the concept of pacing. Pacing refers to the

4



regulation of work rate that endurance athletes must carry out in order to ensure a
successful performancéElferink-Gemser & Hettinga, 2017; Mauger, 2014)
Endurance athletes must typically adoptak rate that will enable them to finish the
event as quick as possible, before other competitors, or both, but that is also sustainable
for the duration of the event. Pacing is a complex skill and behaviour which involves

a variety of both physiologicalnd psychological factodones et al., 2014; Tucker,

2009; Williams et al., 2014)and is a commonly researched af@élliams et al.,

2015) During this process of pacing, endurance athletes must counteract and resist a
variety of exercise induced sensations. Commonly encountered sensations include
exerciseinduced pain (Mauger, 2014) perception of efforf{Pageaux, 2016)and
fatigue(Noakes, 2012) These sensations, amformthbe at h
basis for various endurance performance theories such as the psychobiological model
of endurancg¢Marcora, 2009; Marcora & Bosio, 200The sensoryolerance limit
(Hureau, Romer, & Amann2018) and the integrativgovernor model(St Clair
Gibson, Swart, & Tucker, 2017Both experimentalAstokorki & Mauger, 2016;
Marcora, 2009; McCormick, Meijen, & Marcora, 201&0)d qualitative(Antonini
Philippe, Rochat, Vauthier, & Hauw, 2016; Appleby & Dieffenbach, 2016; Kress &
Statler, 2007)esearchhas consistently identified the tolerance of these exercise
induced sensations as a key determinant of endupanf@mance.

Success in endurance performance, therefore, can be viewed in part as being a
combination of both efforte(g.,the production and maintenance of a workload) and
perseverancees(g.,withstanding the exercise induced sensations). Ase$igdficy is
primarily believed to influence behaviour through its influence on effort and
perseverance (Bandura 1997; Feltz et al. 2008), this provides a clear theoretical

rationale for selefficacy being an influential construct in endurance performance.



Additionally, a recent systematic review on the psychological determinants of
endurance performance identified sefficacy as a potential determinant of
endurance performance (McCormick et al., 201

A beneficial aspecdf selfefficacy is that it has been demonstrated to be a
dynamic and malleable construgsist & Mitchell, 1992; Short & RosStewart,
2009) Higher levels of selefficacy can be promoted and encouraged through the use
of various interventions, and these improvements inefitfacy can in turn bring
about desired behavioural and performance chai@geslura, 1997; Villani, Caputo,
Balzarotti, & Rva, 2017) The ability to promote more adaptive sefficacy beliefs
in endurance athletes could have a range of benefits. For competitive endurance
athletes, improving seHfficacy could helpinfluence important competitive
outcomes, such as theinighing position. For neoompetitive individuals, enhancing
self-efficacy could lead to continued traig and participation in evenisicAuley &
Courneya, 1992which is important given the wide range of benefits associated with
regular aerobic exercise.{).,Chomistek, Cook, Flint, & Rimm, 2012)

This chapter aims to provide an overviefithe selfefficacy construcand its
relationship with endurance performan@ée first stage in understanding the self
efficacy constructs to consider the theoretical framework in which it is embedded,

social cognitive theory (Bandura, 1986; 2001).

Social Cognitive Theoryand SelfEfficacy
Social cognitive theory (formerly knowas socialearning theory) represents
an agentic perspective on human behaviour, which suggests that rather than being
shaped by the environment.g., behaviourism) or inner forcese.g., the
psychodynamic approach), individuals have the capacity forceatfol over their

cognitions, emotions, motivation, and behaviour (Bandura, 1986; 2001). This capacity

6



for agency resides on four core properties; intentionality, forethought, self
reactiveness, and sekflectiveness (Bandura, 1986; 2001). Intentidpakpresents
an individual 6s active decision to enga
represents an individual s ability to ani
these behaviours are being carried out,-ttiveness allows an indiual to
regulate this behaviouo achieve their desired goal. Sedfflectiveness refers to an
i ndividual s abi |l it y bahaviours,epfolideng themawitd e v a |
information to learn from for future occurrencd® demonstrate thegwopeties,
consider a runner who signs up to a marathon. They make an active decision to engage
in the marathon and the training required for it (intentionality). They believe that
training for and completing the marathon will be good for both their physiadthhe
but also their selésteem (forethought). In the training for this marathon the runner
will attempt to manage competing demands relating to their work and social life (self
reactivenegs and will often evaluate how their training is progressing ¢self
reflectiveness)ln social cognitive theory, individuals also possess the ability for
symbolisation and vicarious modelling. The process of symbolisation allows
individuals to assign weight and meaning to {eaperiencedevents andcreate
internal models P experience €.g., their view of themselves and their own
capabilities). Vicarious modelling is a further socmgnitive mechanism, which
occurs through the observation of ot her
Through this observation individualgain information which can help guide
subsguent behaviours and cognitions (Bandura, 1986; 2001).

To explain the relationship and inter:
cognitions, and their environment, Bandura proposed a model of triadic reciprocal

determinism (Bandura, 1986; 2001). Importantly, the environment doegusiot



consist of the pysicallocationof where an individual is, but extends to thesocial
environment as well(Maddux, 1995) In triadic reciprocal determinism, each
componenti(e., the environment, cogtons, behaviour) interacts upon each other
reciprocally, andhe interaction between these three components help to explain an
i ndi vidual 6s behaviour. To demonstrate co¢
(their behaviour). This performance leaksr to receiving praise and encouragement
from others around them (their environment). This praise and encouradedibatn
to have a heightened sense of belief about their own capability (their cognitions). This
change in cognition encourages them tekseut a club to train with, in turn further
changing their environment and subsequent cognitions and emotions.

Through this interaction between the environment, cognitions, and behaviour,
individuals develop a series of intertwinaadd dynamideliefsabout themselves and
the world around them. Of these beliefs, ®dffcacy is understood to be the key
mechani sm behind wunderstanding an indivVi
cognitions, emotions, motivation, and behaviour (Bandura, 1997).
Self-Efficacy

Self-ef fi cacy beliefs represent fAthe bel
execute the courses of action required t
p.3). Selfefficacy does not merely represent the skills or abilities that anidudiV
believes themselves to possess, but rather how well gameive themselves in
applying those skills and abilities in challenging situations (Bandura, 1997). A
swimmer may perceive themselves to have excellent form and technique, but if they
do notperceive themselves capable of utilising this in a competitive settingough
seas thenthis belief counts for little Importantly, seHefficacy does not predict

behaviour and performance in every situatiéor. seltefficacy to be a valid predictor



of behaviour, individuals must possess something they wish to achieve in relation to
the taskice.,they have a goal), and that they perceive there to be a beneficial outcome
from engaging in the tasleq.,a sense of accomplishment) (Bandura, 19Baher

than béng a unidimensional construct, selfficacy beliefs are multidimensional and
there exists several types of sefficacy.

Types of SelfEfficacy Belief

Perhaps the most commonly encountered type of efficacy betigfsis sel
efficacydor6 per f or reaf nfci evhacdteyedf er s t o an i ndi vi dueé
ability to successfully complete a taska certain performance leyand perhaps is
themostikeBandur ads 19 9 Zefficaeyf{Felta et &l.j 2008)Examples e | f
of task or performanceelf-efficacy that are commonly used in endurance research
ar e: AHow confident are you txwhatoyodHawr
confident are you that you improve uponyowm pr evi ous perfor mar
taskor performanceself-efficacy may be easily applied to more simple taskg.(
maintaining a contraion on a handyrip dynamometgy Feltzet al. (2008) cautioned
t hat 0tasks6 in sport and exercise cont
efficacy ma not be the most applicable measurement. Asking how confident athletes
are of achieving a time of AXo0 or a fini
complex and difficult behaviours which must be performed first. It is therefore
important to examia other sekefficacy beliefs as well.

Coping efficacy (or ameliorative effi
their own capability to cope with threats and difficulties through the utilisation of
various coping skills (Bandura, 1997). Coping eftig is likely to be particularly
important in the endurance performance domain, as research has highlighted the need

for effective coping and coping strategies during endurance perforn{Zep@,



2016) A coping seHefficacy scale was developed by Chesney et al. (2006) in order
to assess the perceived coping ability of individuals when faced witbhigfldenges

and is made up of three subscales: use proHlerased coping, stop unpleasant
emotions andhoughts, and get support from friends and family. Since its initial
conception theoping seHefficacy scalehas been linked with improved subjective
performance and decreased levels of cognitive anxiety in individual and team sport
players (Nicholls, Levy, Grice, & Polman, 2009put no research has explicitly
investigated the role ooping selfefficacy in endurance performance.

Selfr egul at or vy efficacy represents an
capability to control their motivations, thoughts, emotions and behavmcosnplete
a task(Feltz et al., 2008)it differs to copinggfficacy, in that it focuses on how well
an individualcancontrol their thoughts, emotions, and behaviour in pursuit of a goal,
and not just how well they are able to respond to various stressors. In an endurance
context, seHregulatory efficacy may belosely related to adhering to a training
regime and pacing during eventislartin, 2002)

Preparatory efficacf ocuses on an individual 6s be
prepare for an upcoming competition or event. In an enduramaext, this could
include factors suchsaadhering to a training regimtneir perceived ability to taper
effectively, and their perceived ability to ensure adequate nutrition and hydration
(Jeukendrup, 2011As an important distiction between other forms of sdfficacy,
Bandura(1997; 2012kuggested that high levels of preparatory efficacy would lead to
poor performances. Individuals who possessed a high level of preparatory efficacy,
would likely prepare less thoroughly thdmose individuals who possessed some doubt
over their ability. Some recent experimental evidence has also supported this noti

In a muscular endurance tasie, Sullivan, and Feltz (201@&monstratechiat lower
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levels of preparatory efficacy were associated with superior performance in a plank
task than high levslof preparatory efficacy. Whilsto such research has examined
this in anaerobicendurance context, it is a plausible notion that a cdera@t of doubt
during the preparation phase will likely be beneficial for performance.

The existence of distinct types of sefficacy belief, however, has been
contested by some sadfficacy researchere(g.,Maddux & Gosselin, 2003)rhese
researchers claim that distinct efficacy beliedsg(, coping vs preparatory) do not
exist, but rather this apparent distinction represents the variety of domraihs
scenarios in whichedf-efficacy is being measureBurther evidence for the existence
of different types of seléfficacy, is apparent from studies which have performed
factor analysis on se#fficacy scalesq.g.,Chesney, Neilands, Chambers, Taylor, &
Folkman, 2006Myers etal., 2013. These studies reveal that sefficacy scales are
typically multi-dimensional, and there appears to exist distinctesttfacy beliefs.
Regardless ofwhether there exist different efficacy beliefs, an awaress and
understanding of mutimensional nature of sedffficacy is beneficial for those
interested in investigatin selfefficacy, as it helpgpromote increased levels of
validity. Each of these types of efficacy belief also exist across three dimerieigis
(magnitude), strength, and generality (Bandura, 1997).

Dimensions of SelEfficacy Beliefs

Level of efficacy beliefs refers to a
attainments at different levels of difficulf8andura, 1997)For example, aunner
will report different perceptions of belief in their ability to run a marathon in four hours
as compared to three houhs.the endurance performandemain the range in the
level of seltefficacy(i.e.,the different levels of performance attaimmpossble) may

be more restrictethan in other sports domains. For instance, if an individaal
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throwa dart to hit the bullseye on a dartboard, they are in theory capable of achieving
this on every subsequent throfithough this is likely not to oeag due to a variety of
reasons€.g.,expertise, attentional focus), the possibilgmains In the endurance
performance domain, however, the possible ceiling of performance attainment is
| argely <constrai ne dcal fitness and variau ghysiologicala | 6 s
parameters such as maximal oxygen consumption (V02max) , lactate threshold, and
movement economyJoyner & Coyle, 2008) Such ceiling effects make the
measurement of seéffficacy level in an endurance context potentially problematic,
particularly in physiologicajl heterogeneous sample

The strength of sekfficacy, refers to the certainty in that belief, ranging from
complete uncertainty to complete certainty. Two rowers might both believedney
achievea new personal best on a 2000m row, but one may haveater level of
strength in this belief. According to Bandura (1997) strong efficacy beliefs lend
themselves to increased effort and perseverance, and in turn success. When discussing
self-efficacy beliefs in a sporting context, Bandura oftefierredto athletes requiring
6resi |l i ent 0-eficacdbelefs Bandusat 1897) Enésé terms were never
truly conceptualised by Bandura, but what they appear to represent is the possession
of beliefs which arestable over time, and that are matsily clanged by conflicting
information €.g.,a series of poor performances, unexpected weather conditions). The
possession abbust selefficacy beliefs is alsapparenin the mental toughness.§.,
Bull, Shambrook, James, & Brooks, 200&hd sport confidence ., Thomas, Lane,
& Kingston, 201) literature. The differences and similarities betweenekfitacy
and sport confidence will be discusskder in this chapterbut regardless, the
possession of a robust sense of-séfitacy is likely to be beneficial for endurance

athletes.
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The geneality of a selfefficacy belieffocuses on its potential transferability
across different tasks or domains. Although -sffitacy beliefs are often
characterised as task specific beliefs, transferability of these occur when tasks or
situations areekemed similar (Bandura, 1997). This capacity for generalisation occurs
when an individuatanidentify various similar suiskills that underpin performance
across the tasks. For instance, a runner who decides to take up rowing might have
higher initial leels of selfefficacy compared to a former gymnaas$ they already
perceive themselves capable of pacing themselves, and coping with various exercise
induced sensation3.he dimension of generality, and the concept thatefétfacy
beliefs can be transferable has to led three approaches to conceptualising and
measuring seléfficacy beliefs: situationspecific, domairspecific, and generd(
Bandura, 2006; Grether, Sowislo, & Wiese, 2018)

Approaches towards SeHEefficacy Conceptualisation and Measurement

Situationspecific efficacy beliefs are measurgdregard toone particular
event orcontext(e.g., a certaincrosscountry race and focus on an individuals
perceived capability for that one performance or behaviour. Such an approach most
closely resembl e sitioBd selfefficaaypand situatiospeciid def i
efficacy belefs report higher levels of predictive powsgardingbehaviour and
performance than other ajmaches (Feltz et al., 200Bloritz et al., 200p Such an
approach is also beneficial in highlighting how contextual and temporal faetgrs (
temperature, wagher, perceptions of tiredness) can influence upone$igtfcy.
Because of the high levels of specifigityaskspecific selefficacy scales often
possess poogeneralisability and offer a limited insight into the wider range of

antecedents of sefffficacy beliefdPajares et al., 2003).
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Domainspecific efficacy beliefs, in comparison, utilise the concept of
generality, and measure sefficacy beliefs for performance in a certattomain.
Although Bandura initially conceptualised sefficacy as being highly taskpecific
(Bandura, 1977)he conceded that "some kinds of experiences create only limited
mastery expectations, where still others instil a more generalized sense of effitacy tha
extends beyond the specific aspe&arfidura, 1986; p. 885). No clear definition of
6domai nd6 has be e refficacy eesearch erelseaichers hakeeinstead | f
frequently operationalised domain as relating tioe specific topic of interest
(Woodruff & Cashman, 1993Jhe measurement and investigation of donsgiacific
efficacy is commonamong educational, organisatibnand health care related
research (Bandura, 2006). For instance, the mathematiesffsedicy scalgPajares
& Miller, 1995) measuress t u d eseif-efficacy pertaining to the domain of
mathematics, and is not specific to any particular task or situaignan upcoming
mathstest) Such an approach allows a further examinatibrthe more general
antecedents e(g., past experiences, vicarious influences, social support) and
consequencese(g., goal setting, effort, coping) of these sefficacy beliefs.
Additionally, concurrent positive relationships between dorsgiecific and task
specific efficacy beliefs havesken shown repeatedly in the literat(@nen, Gully, &
Eden, 2001; Pajares & Urdan, 2005; Woodruff & Cashman, 1993)

General sefefficacy beliefs measurani n d i v iperaeiaed @apability
acrossseveraldomains.The existence and measurementgeheral self-efficacy
beliefs is a controversial area among -sdficacy researcher®(g.,Bandura, 1997;
Grether, Sowislo, & Wiese, 2018), with opponents arguing that generaifsedicy
beliefsrarely represnt a true global perspective, and that individuals often judge their

capabilities in thecontextin which they are being examined (Bandura, 2006).
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Research has also demonstrated that bothsjas&ific and domakspecific efficacy
beliefs are stronger piletors of behaviour and performandeeliz et al., 2008
Nevertheless, general seifficacy is still a commonly research@8lilad Chen, Gully,

& Eden, 2001; Luszczynska, Scholz, & Schwarzer, 2088h researchers arguing
that it is a beneficial approach when investigating behaviour across dorans (
vocational, social, edational;Scherbaum, Cohefharash, & Kern, 2006)

The 6opti mal 6 ap p r-effmacyh theteforey depehds o thé f
research quéisn being asked (Bandura, 20061 understanding the explanatory and
predictive capability of seléfficacy in the endurance sport domain, a combination of
both taskspecific and domakuspecific approaches are likely to most appropriate.
Alongside this understanding of the type<etifcacy belief, the dimensions of these
beliefs, and the approaches to measuring these beliefs, it is also important to
understand the relationship between -gfficacy beliefs and other similar
psychological constructs.

Self-efficacy and Related @nstructs

In order for a psychological construct to be able to demonstrate exploratory
and predictive power, it is important that such a construct is able to be distinguished
from other related constructStrauss & Smith, 2009 his next section explores the
relationship between sefffficacy and three often conflated constructs: sport

confidence, outcome expectancies, and-ssteem (Feltz et al., 2008).

Sport confidence Sport confidencgVealey, 1986)is the construct that is
perhapsmost similar to selefficacy, and is often used intehangeably in sport
psychology research (Feltz et &008). Sport confidence has several clear similarities
with seltefficacy; they both represent a cognitive evaluation by an individual of their

perceived capability, they both are multidimensional constructs, they both are formed
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through numerous source$ experiences, and they both are hypothesised to have
powerful downstream effects on behaviand cognitionBandura, 1997; Feltz et al.,
2008; Vealey & Chase, 2008). These similarities are not surprising given that sport
confidence wasormulated on th idea that seléfficacy needed to be coeptualised

to the sport domain (Vealey, 1986).

The difference between sport confidence and-efifacy is generally
perceived as occurring in the frame of reference in whicghdividual perceives their
capabilities. Sport confidence igypically measuredregardinga more general
approat (i.e., How confident are you in your abilities as an athletehereas self
efficacy is typically more situation and context focusegl ,(How confider are you
that you can score two goals today3glfe f f i cacy6s situation an
itself to greater predictive power, as a matalysis by Moritz et al. (2000) revealed
that measures of sedffficacy were greater predictoo$ performancehanmeasures
of sport confidence.

The idea, however, that what separatesefifacy and sport confidence is
the frame of reference is problematic wioemsideringhat selfefficacy beliefs can,
and often are, measured at a domain specific levetthgheltz et al., 2008V e al ey 6 s
initial reasons for conceptualising spodnfidence was that sedffficacy was not a
construct specific to the sporting domain (Vealey, 198®)s point, however, is
relatively moot as selkfficacy is not specific tany domain of functioning, it is
instead understood to be a construct that underpins behaviour in all domains (Bandura,
1997). Additionally,an examination of other domains in which safficacy has been
frequently studiedd.g.,education, industry, hdlkcare) has revealed no attempts to
further conceptualise sedffficacy into another construat.g.,academic confidence

or behavioural change confidence).
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Does sport confidence then represent a distinct and separate construct from
self-efficacy? Or doed instead represent the measure of-sffitacy beliefs at a
more domain levelf this were to be the casather than being separate constructs,
sport confidence and sedfficacy may instead represent points on the same
continuum.Exploringand exarming this relationship between sedfficacy and
sport confidence is beyond the scope of the current thesis, but it represents an
interesting theretical debate, and could have implications for fio@ings from

studies which examined sadfficacy and sprt confidence are generalised.

Outcome expectanciesin his initial conception of sekfficacy in 1977,
Bandura also outlined the construct of outcome expectancies. As opposed to self
efficacy beliefs, which represent the perceived cajpglbdl perform a behaviour,
outcome expectancies are judgements abodikiglg outcomes that arise from that
behaviour (Bandura, 1977). Later work by Banderg.(Bandura, 1997; 2001)
argued there to be three major types of outcome expectancy: plydimaines,
social reactions, and sed¥aluative reactions. Physical outcomes refer to physical
changes that may occur due to engaging in the beha@aurah improvement in
muscle composition), social reactions refer to how other individuals may tegpon
the behaviourd.g.,praise, encouragement, disapproval), andeafuative
reactiongefers to how an individual will judge themsel(esg.,a sense of
accomplishment, a sense of fadiwrBandura contested that whistf-efficacy
beliefs can and do influence outcome expectancies, outcome expectancies do not
causallyinfluence sekHefficacy beliefs (Badura, 1997). Additionally, whilst
outcome expectancies do contribute towards an individual behavioweffa=ty is
still the dominant construct in predicting behaviour, and research has largely

supported this claimBandura 1995; 2002
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The distinction and relationship between sdffcacy and outcome
expectancies has been heavily contested since their initiaepgton, with several
authors arguing that outcome expectancies can and do laaesaleffect on sel
efficacy beliefs(Borkovec, 1978; Corcoran, 1991; Kirsch, 1985, 198%8search by
Kirsch, for example highlighted that sefficacy beliefs to engage with @hobic
stimulus(e.g.,a srake phobic handling a snakegm higher when participants were
offered monetary incentives to engage in the behaviderording toself-efficacy
theorythe offering of monetary rewards should not change and i v pedcaiaed 6 s
capability to perform a task, although it may change the likelihood of them performing
it (Bandura, 1997)A recent critical piece byWilliams and Rhodes (201@ygued
that this conflation between sadfficacy and outcome expectancies, means that the
current conceptualisation of sdfficacy is flawed, and the common way of assessing
selfefficacy e, How confi dent are you that y ou
perceived capability actually assesses potential motiva#onimportant caveato
consider is thathe Williams and Rhodes (2016paperwas approachefrom the
perspective of health psychglp and the potential generalisations of these ideas to
the sports domain could be problematic. As mentionedgeffiedthicy beliefs are only
valid predictors of behaviour when an individual possess a goal to achieve, and they
perceive beneficial outcomesi engaging in that behaviour (Bandura, 1997), and
both aspects are likely to be higher in athletes than in individuals engaged in health

psychology researcle g.,sedentary inactive individuals, smokers).

Self-esteemLike selfefficacy, selfesteenrepresents an appraisdlthe self,
but it represents an affective judgameather than a cognitive offéchunk & Pajares,
2002) Selfest eem is focused on per cefiicaaysns of

based on perceived capability to carry out a (&sindura, 199)( An individual, for
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example, may have low levels sélf-efficacy for a specific task, but can still retain
high | evels of perceived 6worthinesso6 if
to be an integral part of their selorth. When examining contexts in which
individuals are likely to derive aense of selfvorth from their performance®.Q.,
endurance athletes engaging in their endurance) spowtever the two consticts are

likely to be conflated (Feltz et al., 2008For instance,it e 06 P h y <fficacy | Sel f
Sc a lwas a scaledevelopedto measurean individuals perceived physical
capabilities(Ryckman, Robbins, Thornton, & Cantrell, 198ahd was found to be a
predictorof performance in a variety of physical tasks, including marathon running
(Gayton, Matthews, & Burchstead, 198B)irther examination of thecale however,

revealed that the scaleas instead more closely related to perceptions of physical self
esteem rather than sdfficacy (Feltzet al., 2008 This highlights the need to be

aware of the possibility of conflation, in order to promote higher levels of internal
validity (Bandura2006).

Importantly, seesteem can, and often does influence-asii€acy as well.
Individuals who possess low levels of global ssfeem, report lower levels of self
efficacy across a variety of tasks and domains compared to high globesteelin
individuals(Afari, Ward, & Khine, 2012)As an explanation for thispw selfesteem
individuals are hypothesised to have an elevatedastelitional focusif., concern
about their anxieties and inadequacies) that diemnish self-efficacy and in turn
performance (Bandura, 1997). Additionallyow selfesteem individuals are
hypothesised to attribute successful performances te ragternal and unstable
factors. Thisappraisal andttributional process is a key stage in the formation of self
efficacy beliefs(Gist & Mitchell, 1992) and the next section of thchapter will

examine how seléfficacy beliefs are formed and altered.

19



Formation of Self-Efficacy Beliefs

Self-efficacy beliefs are generated through a series of cognitive processes
involving the selection, interpretation, and integration of severatsesuwf efficacy
information (Gist & Mitchell, 1992; Bandura, 1997). These cognitive processes are a
dynamic process, with changes occurring as new and relevant information is identified
and internalisedin order to understand the formation and alteration ofefétfacy
beliefs Gist and Mitchell (1992)outlined athreestageprocess that consisted of
analysis of task requirements, attributional explanations for previous performances,
and analysis of sifational or personal resources.

The first stage in the formation of selfficacy beliefs is an analysis of the task
requirements. As se#fficacy represents a perceived capability, individuals must first
gain an understanding of what they are requiredatoA cyclist, for example, will
consider the physiological, tactical, and psychological requiremerashaéving a
certain finishing timan an upcoming road race, and the perceived difficulty or ease
of these requirements will influence their sefficacy. Perceived task difficulty is
likely to be a key factor in this initial stage of faation. A recent study bgides,

Chow and Tenenbaum (201i8vealel that changes in perception of task difficulty
(e.g.,a change in the intensity of a hagdp exercise) led to lowdevels of self-
efficacy for that task. In the endurance performance domain these perceptions of task
difficulty could relate toseveralfactors such as: terrain, other competitaveather,

and familiarity. These task difficulty perceptions help highlight the role of the
environment, and further reinforce the process of triadic reciprocal determinism which
underpins sociatognitive theoy.

As individuals gain more experience with tasks and situations, this assessment
of task demands becomes more of an automated process, and individuals are instead

likely to rely on their interpretation of the causes of ppasiperformance (Bandura,
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1989,1997; Gist & Mitchell, 1992). The atbuitional analysis of experienge/olves
individuals seeking to understand whyearformancdevel occurred. According to
Weinerds attribution theory (1985, 1992
across threkey dimensions: locus of causality, stability, and controllability. Locus of
causality refers to whether the causes of performance are internal or external to the
person, stability refers to the extent that a cause is likely to change, and controllability
refers to whether a cae can be modified by a persieiner, 1985)Perceptias of
stability and controllability have been demonstrated to be the two most important
attributions in regards to sedfficacy (Coffee & Rees, 2008; Gernigon & Delloye,
2003) For instancan a sample of 62 sprinters, Gernigon and Delloye (2003) reported
that selfefficacy was increased when unexpeqgpegitive results were attrikted to
controllablecausesThis attributionalresearch, however, has largely relied on novel
tasks €.g.,blindfolded dar-throwingi Coffee & Rees, 2008 and no studies have
examined the attributieself-efficacy link in an endurance context.

The lastlevel of analysisrequires individual to assess the availability of
specific resources or constraints farforming the taskThis assessment gsiders
personal factorse(g.,ability level, fitness level, anxiety, available effort, and desire
to perform well) as wébs situational factorse(g.,competing demands, distractions,
difficulties) that wouldinfluence performance on the tagkist & Mitchell, 1992) It
is hypothesised that the more perceived personalmes®an individual possesdks
greater their seléfficacy belief (Bandura, 1987This assessment of personal and
situational factorssilikely to be an ongoing process during tagisst & Mitchell,

1992). In an endurangeerformancecontext, this assessment of persommources
might relate to perceptions dtness, fatigue, and other various exercise induced

sensationsg.g.,perception of effort, pai Samson, 2014)
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Importantly, thdevel of processing at which these three stages may occur, may
not always remain constam study by LaForg-Mackenzie and Sullivan (2014)
suggested that there may be differences in the formation edffieticy beliefs when
comparing continuous to narontinuous conditions. In continuous conditioagy(,
continuous running), cognitive processing relating to changes weffiekicy belids
are likely to be largely automatic and based on current performance of the task.
Comparatively, in norontinuous conditions individuals are likely to have the time to
engage in more analyticptocessing anchay draw on a variety of other sources of
information €.g.,their physiological states, how they have seen someone else do the
task). Although the task they used (basketball dribbling), lacks generalisability to
endurance performance, it raises important questions regarding heeffisaldy may
change during performance. Although all endurance sports are performed
continuously,and as such necontinuous performance does not occur in endurance
sport,it may insteadbe that the physical intensitiie sports are performed at may
influence the level foprocessing which occurs. Intensity is generally highest over
shorter distances and duratiomsg(, sprint triathlon, 5000m run), and it may be in
these events that these cognitive appraisals and analyses are more automatic.
Comparatively in less intensdistances €.g., ultramarathon), it may be that these
cognitive processes angorein depthand analyticalSuch an explanation could relate
to factor such as cerebral oxygenation, which is decreased in higher intensity exercise
(Bhambhani, Malik, & Mookerjee, 200./4aining an awareness of the level at which
these cognitive processes occur would be an important step in understanding the
dynamicity of seMHefficacy beliefs, and in turn the possibility for intervention.

Assessing and measuring such changes in cogrutigcesses is difficult due to a

vari ety of technical and | ogistical reas
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could enable this to occur, as they have been detraied to be useful in assessing
the cognitions of competitive cyclistf&amson, Simpson, Kamphoff, & Langlier,
2017; Whitehead et al., 2017)

To carry out these cognitive appraisals and analyses, ingdildddraw on
various sources of efficacy informatidandura initially outlined four sources of self
efficacyinformation enactive mastery experiences (also known as past performance
experiences), vicarious influences, verbal persuasions and phys#lagates
(Bandura, 1977). The number of sources Wased over time with some authors
addingimaginal experienceas aseparate source.Q., Maddux, 1995), and others
arguing for a separation of physiological and emotional statgsKeltz et al., 208).

The current thesis intends to focus on five sources okeffathcy, as there are the
most frequently discussed in the literatuzay(,Feltz et al., 2008; Samson, 20p&st
performance experiences, vicarious influences, verbal and social pensyasi
physiological states, and emotional states.

The Sources of SelEfficacy

Before examining the specific sources of dffcacy, it is important to
consider thaemporal frame in which these sources are appraMeddux (1995)
suggested thaéxperiences and information could be separated dntbi st al 06
Opr oxi mal 6 -efficanyr Diswlssourds are thdsd based on experiences and
informed received in the padthis could consist of previous performances or previous
feedback and prse received from a coach. In comparison, proximal sources are the
immediate and current sources that inform perceived capability when engaging in a
task. For instance, a marathon swimmer may consider their current performance
progression and be aware ofigais exercise induced sensations they are feeling. The

interaction between distal and proximal sources has surprisingly received little
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attention in the seléfficacy literature, withmostresearch only focusing on distal
sources of seléfficacy .g.,Chase et al., 2003; Feltz et al., 2008; Samson, 2014).
Only focusing on distal sources of sefficacy is problematic, because it means that
potentially useful proximal sources information are not identified in the literature

An awareness of these prmal sources could help with the design and delivery of
interventions to aid sekfficacy and endurance performance. For example, a cyclist
who currently perceives themselves to be progressing poorly on the task (a proximal
source of sefefficacy) couldbe encouragedsing various psychological skills to
instead focus more on a prior successful performance (a distal sourcesfficadtfy).

With an awareness of distal and proximal sources now provided, the next sections will
now examine the proposed soess of seHefficacy.

Past performance experiencesA n i ndividual 6s own pr
experiences are hypothesised to be the most powerful source otyeffasathey
possess the most salience to the individual (Bandura, 1997). Generally, repeated
sucesses are hypothesised to lead to increases weffiedcy, whereas repeated
failures are hypothesised to lead to decreases wefiglicy. Importantly, it is not the
objective out come of t he performance,
performarce that dictates how that performance contributes towardsffieicy. For
instance, an individual may win a race, but if they believe this to only have occurred
due to other competitors failing to perform well, there-séitacy is likely to be
unaffected. There exists a wide range of contextual variables which can also influence
how a performance experience may contribute towardsefalacy. Variables such
as task difficulty, external support, and occurrence of failure, can all influence how
much aperformance experience may influence a-e#fitacy belief (Bandura, 1997;

Gist & Mitchell, 1992).In the endurance sport domain, exercise induced sensations
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(e.g., perception of effort and pain) may be further key variables mediating the
relationship between performancasd selfefficacy, and this in turn links with the
source of physiological statd3ecreased levels of perception of effort at a set a pace
or output (.e., the task feels less effortful than previously), could indicate to
i ndi v ihigheraldvelsdof perceived capability and vice versa. There is some
evidence from the exercise psychology literature suppottirsgrelationship with
McAuley and cdeagues demonstrating that perception of effort during a task is a
significant predictor of pdsexercise selefficacy (McAuley & Courneya, 1992;
McAuley & Blissmer, 2000Q)Thee is, however, a lack of research investigating how
these exercisenduced sensations may interact with performances in endurance
athletes.

The claim that past performance experierscthe most powerful source of
self-efficacy has received extensive support from both the quantitative and qualitative
literature. Quantitative studigs sport psychologyhave revealed strong positive
correlations between ann d i v expeuiende tegel ahtheir selfefficacy(Bandura,
1997; Ericsson & Anders, 20Q6and regression studies has@nsistentlyrevealed
that pasiperformance experiends generally the most powerful predictdrfature
self-efficacy beliefs(Gilson, Chow, & Feltz, 2012; LaForgdacKenzie & Sullivan,
2014; Warner, Schuznittle, Ziegelmann, & Wurm, 2011)Severalqualitative
studies have also revealed that past performance experiences are the most cited source
of seltefficacy, and that athletes often consider their own experiences the key aspect
of their selfefficacy (Samson, 2014; Valiante & Morris, 2013h an endurance
context, aqualitative study by Samson (2014)veaeled that pasperformance
experiences were the third most frequently cited source eéSmlacy in a group of

mar at hon runner s, potentially contradict
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excluding individués who lacked prior experienceg, it was their first marathon),
pastperformance experiences became the most cited source-effggty. Such a
finding helpsto demonstrate the need to be aware of participant experience levels
when examining the soces of seHefficacy, but also to consider what sources novice
or beginner athletes may draw on.

Vicarious influences When an individualacks prior experiences with a task,
they ardikely to gain efficacy informatiothrough the obsgation and modeltig of
others, whichrepresents theource of vicarious influences. Through watching and
observing other people engage in tasks, individuals infer information about their own
capabilities (Bandura, 1997). Watching someone, eieample, persevereith a
difficult task, can help develop sefficacy towards the task, if the observer feels the
modeller is similar to theme(g.,sex, age, skill leveBandura, 199Mitchell & Gist,

1992). Conversely, watching an individual who is perceived to have high levels of
competence fail or struggle on a task, carreleses levels of sedffficacy (Bandura,
1997).

As well as modelling, vicarious influences can also contribute teeffatbicy
throughobservation and social comparisdihen @gaging in competitive settings,
individuals often attempt to appraise the strength of their competitors, and this
perception of strength can alter sefficacyfor the upcoming task, as it influess the
perceived task difficulty and deman{Bandura, 1997)In one of the first studies
conducted examining sedffficacy and physical performance, Weinberg and
colleagueslemonstrated that sedfficacy was increased for a leg extension task when
individuals perceived themselves to be competing against an injured athlete,-but self
efficacy was decreased when individuals perceived themselves to be competing

againsta collegiate athletéWeinberg, Gould, & Jackson, 1979; Weinberg, Gould,
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Yukelson, & Jakson 1981)Such social comparisons are likely to be commonplace

in endurance sport, where athletes may attempt to gauge the strength and weakness of
other competitorer athletes in their training grouphese social comparisons could
occur prior to events, where athletes may make comparisons based on perceptions of
fitness €.g.,body fat percentage, physique) or equipmetd.(the cost and make of

a specialist road bike). Social comparisons could @asoir during events as weh.

runner who overtakes a rival who appears to have laboured breathing, may infer from
this that they have a higher level of capability than their opponent, and their self
efficacy to beat them may be rais@¢hilstthere exist some research examining these
social comparison@reenlees, Buscombe, Thelwell, IHer, & Rimmer, 2005)there

is no research explicitly examining it in relation to endurance sport.

A well-researchedarea in relation tovicarious influences inendurance
performance is througthe concept okelFmodelling. SeHmodelling refers to the
observation of oneself performing, and therefore combines elements of both past
performance exp@nces and vicarious influences (Bandura, 1997ijliams et al.
(2017)asked participants to match a digital &@reon a virtual cycling course. The
cyclists were told that the avatars represented their previous performance lesel, but
two trials the avatars were altered to be 2906i1fésterBoth the 2% and 5% condition
led to improvements in performance, howe\aelfefficacy to maintain the current
pace was lower in the 5% condition. Such findings help demonstrate novel ways of

examining and assessing selbcelling in an endurance context.

Verbal and social persuasionsVerbal and social persuasions offetualier
source of information for the formation of selfficacy beliefs. When an individual
receives positive feedback and praise about their capabilities, theeffa=ty is

likely to be raised, whereas abject criticism is likely to undermines$itiacy beliefs
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(Bandura, 1997; Feltz et al., 2008h a sporting context, a key source of verbal and
social persuasioris likely to be coaches and training partners, and several qualitative
studies havesupported that these individuals play a pivotaériol contributing to
efficacy beliefs (Chase et.aR003; Valiante & Morris, 2093 Alongside feedback,
praise and criticism, the expectations that athletes believe people have about them is
also likely to catribute towards seléfficacy (Feltz et al.,@8).Regardingcontextual
factors, the perceived credibility and expertise of the provider is hypothesised to
influence how much the verbal persuasion may inflaesalf-efficacy (Bandura,
1997).Rather than influencingfficacy beliefsdirectly, Bandura (1997) argued that
verbal and social persuasions contribute to-e#ltacy primarily through their
reinforcement of past performance experiences. This hypothesis has received some
support, as atudy byWise and Trunnell (2001yevealed that verbal persuasion
following a successful performance, led to greater increases efetfcy han
various other combinations of sefficacy infomation for a weightlifting task
Research has not however examined such a hypotkgaiglingan aerobic endurance
task.

Verbal persuasions can also be provided by the self, witktadlelbeing a
comnon strategy foenhancingself-efficacyused by individualsSelftalk represents
the words or phrases that an individual says to themsdMatzigeorgiadis,
Zourbanos, Goltsios, &heodorakis, 2008)and several studidsave demonstrated
that increases in positive sé#flk can lead to increases in sefficacy
(Hatzigeorgiadis et al., 200&getou, Vernadakis, Bebetsos, & Makraki, 2013glf
talk may act in a similar way to verbal persuasions received from others, in that it can
help reinforce capability (Feltz et al., 2008). In relation to endurance performance,

selftalk interventions haveden demonstrated to lead to improveisein cycling
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performanceBlanchfield, Hardy, De Morree, Staiano, & Marca2,14; Wallace et
al., 2017) In the study by Wallace et al. (2017) a galk intervention focusing on
using motivational selfalk to counteract the effects of exercising in a heat chamber,
revealed that cyclists not only improved their performandewsre also able to
increase their core body temperature. When considering the cognitive appraisals and
processes in the formation of efficacy beliefs, it may be thatalkltan help promote
perceived resources and distract away from potential cortstr@imy., the heat).
Although none of these experimental laboratory stidieasured seé#fficacy, it
could be plausible that se#fficacy could have acted as a mediating variable
explaining this relationship, however future research is needed to gatesthis.
Physiological states Individuals also gain efficacy information through
appraising their physiological states. Physiological staéfer to a variety of
physiological and psychophysiological states such as perceptions of strength, arousal,
pain, exertion, discomfort, effort, and fatigue (Bandura, 1997; Feltz et al., 2008). In
his initial conceptualisation of physiological states, Bandacaded on the concept
of physiological arousal and somatic anxiety (Bandura, 1977; 1981), but later work
has come to focus on a variety of physiological sensaiibeltz et al., 2008).
The salience of physiological statesa source of efficacig hypohesised to
be dependent on the physical demands of the task (Bandura, Wa@7iycreased
salience for physiological states as physical demands increase. This hypothesis has
received some support aShase, Feltz, and Lirgg (2003) demonstrated that
physidogical states was the second most cited source ofeBmlacy across a
basketball season, and Samson (2014) demonstrated that physiological states was the
most frequently cited source of selfficacy for an upcoming marathon. Additionally,

research exaining the sources of sedffficacy beliefs in less physically demanding
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sports, such as golf, has often failed to evidence the importance of physicttafiesl
(Valiante & Morris, 2013 Research, however, has often failed to identify what
specific phy®logical states €.g., perception of effort, painand fatigu¢ may
contribute to or undermine sadfficacy.

Whilst most of theresearch has focused on how physiological states may
contribute to selefficacy for a specific event or competition, physiological states are
likely to be a key factor in the alterations that occur to-e#itacy during
performancesDuring enduranc@erformance, athletes may compare what they are
currently feeling €.g.,perception of effort) to what they expect to be feeling based
past performance experiencesidsl monitoring of the current physiological state
(interoception) and the appraisaltlween current physical sensations and expected
sensations has been highlighted and documented in several areas of research relating
to endurance performand®rick, Macintyre, & Campbell, 2016Tucker, 2009)
Severe dissonance betweeegt proximal and distal souragaght lead to individuals
perceiving that they do not possess the capabilities to achieve their goals and therefore
they might disengage from the task. Evidence comes from research into
ultramarathons where unexpected pain at early stages was one obktregniicant
predictors of withdrawal from the eveffioffman & Fogard, 2011)

Given the physical demandéendurance sport, it is likely that the sources of
past performance experiences and physiological states are highly correlated together.
Importantly, this supports a key tenet of safficacy theory, in that the sources of
self-efficacy do not represemtistinct separate entities, but that there often exists a
considerable amount of overlap between them (Bandura, 1997). An understanding of
what specific physiological perceptions contribute to-s#ltacy in endurance

athletes, and the interaction betwelktstal and proximal sources of sefficacy could
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prove highly beneficial in gaining an understanding of howeaffi¢acy beliefs are
formed and altered in endurance athletes.

Emotional staaesAn i ndi vi dual s perception of
contribute towards selfficacy. Research has indicatibat efficacy beliefs are often
increased through positive emotions and decreasedgh negative emotional states
(Gist & Mitchell, 1992; Kavanagh & Bower, 1985; Martin, 200Zhis may be
because more positive affect may encourage a more positive viewing of potential
resources and capability, whereas negative affect moemyqie more attention towards
the situational demands and difficulties (Feltz et al., 2008). A key difficulty in
understanding the emotional stateself-efficacy relationship, is that emotional states
act as both a source of efficacy beliefs, but alsowscome of them (Bandura, 1997).

For instance, research by McAuley and colleagues in exercise settings has revealed
that individuals with higher levels of sedfficacy are more likely to report more
positive affect during strenuous exercise than thosie lawv levels of selefficacy,

yet at the same time positive affect during exercise is a significant predictor of future
self-efficacy belefs (McAuley & Blissmer, 2000; McAuley & Courneya, 1992).

In an endurance context, the experience of positive ensptsoich as feelings
of happiness, excitement and calmness have been linked with increased levels of self
efficacy in road wheelchair racing (Martin, 200®ther research investigating the
sources of seléfficacy for endurance sport, has often failedfitml evidence for
emotional states being an important source of efficacy information (Samson, 2014).
In a similar way to physiological states, it may be that emotional states contribute most

to seltefficacy beliefs when examined at the proximal level,(in event).

Other sources of seHefficacy. Within the sportconfidence literature, there

havebeen several attempts to identify sources of sport confidence that are not apparent
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in regards to the initial sources of sefficacy.Vealey et al(1998)througha series

of studies with high school and collegiate athletes, identified nine sources of sport
confidence: mastery, demonstration of ability, physical and mental preparation,
physical selpr esent at i on, soci al supporghp, vicar
environmental comfort, and situational favourableness. Similarly, Hays et al. (2007)
adopting a qualitative research design, also identified nine sources of sport confidence

in O6World Classd6 athletes: prepargati on,
social support, innate factors, experience, perceived competitive advantage, trust, and

selfawareness. Several of the sources identified by Vealey and Hays clearly fit into

Bandurads i niti al -efficacy mostlikety because saffficasy of s e
was used as the basis for sport confidekRce.r i nst ance, Aisoci al S
| eader shi po, Asoci al supporto, and Acoac

and verbal persuasions source (Feltz et al., 2008).

Several of thesourcesdentifiedby Vealey et al. (1998) and Hays et al. (2007)
however, daot appear to fit into any of the proposed sources. For instance, Hays et
al . (2007) identified a source of dAinnat
that they had been bowith certain positive characteristic that benefitted them in their
sport. Whereas such a finding may at first appear to indicate the existence of further
sources not identified by Bandura (1997), what it instepdesentss an example of
the appraisadnd attributional processes whilgad tothe formation of selefficacy
beliefs. The belief i n Ainnate abilitybo
performances to internal, stable, and uncontrollable causes, which has been previously
demonstrated to lead to increases in-e#ltacy (Gernigon & Delloye, 2003)These

findings help demonstrate the need to not only understahnat information
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contributes to seléfficacy beliefs, but alsavhy and how this information may
contribute.

Whilstthe findings of Vealey et al. (1998) and Hayslef2007), do not reveal
the presence of any additional sources, they do emphasise the need to attempt to
identify sources of sekfficacy that are domain specific. Whildte study by Samson
(2014 demonstrated thpotential salience of the different soas of seHefficacy in
the endurance performance domain, it failed to identify the specific information within
these sources that contribute towards-ei€acy.An understanding of these specific
experiences or perceptions, would be beneficial in design and delivery of
interventions designed to enhance -gflicacy. For interventions to be worthwhile,
however, theynust aim to influence a variable which influences key outcomes such
as performance, satisfaction, or copime next section of thishaptemwill examine

the relationship between sdfficacy and endurance performance.

Self-Efficacy and Endurance Performance

Both narrative (Feltz et al., 2008) and systematic (Moritz et al., 2000) reviews
have consistently revealed that sefficacy is positively associated with sport
performance. This relationship between-sdficacy and performance is also apparen
across a wide variety of endurance spdrigdistance runningDkwumabua (1985)
revealed that prevent seHefficacy strength explained 46% of the variance in
marathon performance time in ansple of ninetyrunners. When examining the
relationship between sedffficacy and athletic performance, Bandura cautioned that
athletes should possess sufficient information and experience to base their efficacy
beliefs on, in order for the results todmnsidered validThis was the case in the study
by Okwumabua (1985) as the runners had 4.8 years of running experience on average,

and on average had completed at least two prior maratBomdar findingsfor
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distance runningyere also demonstrated bgguardia and Labbé (1993yho found
that selfefficacy was negatively correlated with performance time aaassige of
track running distances (1500m, 5000m, 10000m) in a sample of 63 club level athletes.
Martin and Gill (1991)lso investigated the role of selfficacy in disance running
in a sample o¥3 high ghool distance runners. Their findings revealed that outcome
self-efficacy (.e.,the perceived capability of achieving a certain finishing place), but
not performance seHfficacy (.e., the perceived capability of achieving a certain
finishing time), was correlated with finishing time and finishing place. Reasons for
this finding could relate to the relative lack of experience in the High School distance
runners, but it could also refleibe requirements of performing walhen competing
against other athletes in head to head competition, the goal of the athlete is often to
win the race, not necessarily run a personal best (which was how performance self
efficacy was conceptualised ihet study). This reveals the need for congruence
between how seléfficacy is assessed, and the performance variable measuged (
finishing time or finishing place)n support of this distinction between outcome-self
efficacy and performance sadfficacy, Martin (2002) also demonstrated that outcome
self-efficacy was significantly correlated with finishing place in a sample of 51
wheelchair road races, but no relationship was found for performaneeffaeity.
Self-efficacy has also been demonstratete a powerful predictor of performance in
Ironman Triathlon. Through regression analyBisrke and Jin (199&evealed that
performanceself-efficacy was a more powerful predictor of performance for lronman
triathlon than previous performance history, maximal oxygen consumption or
measures of sport confidence in a sample of 40 experienced Ironman Triathletes.
Whilst the previous studies have predominately relied on correlational and

regressional analyses, experimenéglearch has also demonstrated a beneifical effect
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of seltefficacy. Miller (1993) experimentally manipulatederformanceself-efficacy
using false performance feedback in a sample of 84 competitive swimmers. The results
revealed that increases in sefficacy were associated with superior performance, and
decreases in selffficacy wereassociatd with diminished performandéxpeimental
research byStoate, Wulf, and Lewthwaite (2012nd Montes, Wulf, & Navalta
(2017, has also revealed that experimentally manipulateeeffietaicy can influence
running economoy and maximakygenconsumption respectively. In both studies,
increases in sekfficacy led to improvements in the @glogical variable, and while
byte msel ves these do not ¢ onseéemonswmate hawe ndur
self-efficacy caninfluence physiologically relevantmechanismgJoyner & Coy,
2008. Self-efficacy beliefs of course do not directly alter physiological functions
rather itis hypothesised to influence performartbrough a variety of other cognitive
and behaviouralmechanisms. An understanding of these mechanisms, can help
provide further rationale for the role of selffficacy in endurance performance.
Mechanisms of SeHEfficacy

A variety of cognitive and behavioural mechanisms have been proposed
through which selefficacy may exert its influence on behaviour and performance
(Bandura, 1997; Feltz et al., 2008). The following section will examine three proposed
mechanisms hrough which selefficacy may feasibly influence endurance

performance; goal setting and motivation, perception of effort, and pain tolerance.

Increased goal settingand goal attainment One of the ways in which self
efficacy is proposed to influence lzeour is though its effect on goal setting, and
subsequergoal attainmentA key tenet of selefficacy theorys that individuals with
higher levels of seléfficacy set themselves more challenging goals, amedmore

willing to invest effort in ordeto achieve these godgBandura, 1997; Maddux, 1995).
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The setting of these challenging goals helps to promote a positive feedback loop for
self-efficacy beliefs, as the achievement of these goals help further raiséficalfy.

Studies in sport settings have supported this tenet, with athletes possessing high levels
of seltefficacy setting themselves more challenging g@&te, Marks, Zaccaro, &

Blair, 1996; Theodorakis, 1995)he setting of these challenging goals is proposed to
encourageathletes to invest more effort into tasks, and such a proposition has also
been supported in the research literatud®wle, Dimmock, & Jackson, 2016;
Hutchinson, Sherman, Martinovic, & Tenenbaum, 2008; WarmpbHughes, Critelli,
England, & Jackson, 1984)

In an endurancesport context Bueno, Weinberg, Fernand€astro, and
Capdevila (2008)nvestigated how selfficacy would influence the response to
perceved poorprogress towards goal achievement in a 1500m\\men presented
with poor task progress, individuals high in sefficacy responded by maintaining
their current goal and increasing their effort, whereas lowedttfacy individuals
loweredtheir goals and reduced their effort into the task (Bueno et al.,).280&
endurance athletes respond to perceived task progression could also have potential
implications for pacing strategy and pacing profiles as k. study by Bueno et al.
(2008),however, only examined the relationship betweenefétfacy and goals in an
acute setting. The relationship between-sffitacy and goal setting ,ifiowever
proposed to be mopgolonged with the setting and achievement of goals over a long
period oftime contributing to increased levels of sefficacy, and in turn performance
(Feltz et al., 2008)There is, however, a lack of studies investigating this long term
effect of goal setting and performance on sport performance in general, not just

endurace.
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Reductions in perception of effort. Perception of effort representbe
subjective sensation of hdvardy, heavy, or strenuous an exercise task feels, and acts
as a key deteminant of endurance performan@éarcora, Bosio, & de Morree, 2008;
McCormick et al., 2015; Pageaux, 201A¢cordingly, perception of effort is often a
targeted variable in interventions designed to improve endurance performance, and
research has consistently demonstratedrdhictions in perception of effort lead to
superior endurance performance.

Earlier in this chapter perception of effort was discussed as a potential source
of selfefficacy, but research has also suggested tha¢Hrdhcy beliefs can influence
perception of effort as well. For instance, McAuley and Courneya (1992), found that
after controlling for physical fitness, sedfficacy explained a significant proportion
of the variance in RPE during a fixed rate cycling task. Other research has suggested
a negative relationship between sefficacy and perception of effort, with Higr
levels of seHefficacy being associated with decreased levelseoception of effort
(McAuley & Blissmer 1992; Motl et al.,2007; Tenenbaum & Hutchinson, 2012)
Several possible mechanisms through whiche#i€acy may influence perceptiarf
effort have been proposedhich include improvements in positive affect, attentional
focus, and perceived coping abilifiMicAuley & Courneya, 292; Tenenbaum &
Hutchinson, 2012)

This body of research, however, has predominately focused on either sedentary
or untrained individuals, arttiere is no researaxamining the relationship between
self-efficacy and perception of effort in well trained or experienced endurance athletes.
Although caution is warranted in generalising results from-tr@ined and non
competitiveindividuals it is not implausible thaself-efficacy may ingéract with

perception of effort in more experienced avell-trainedindividuals.
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Improved pain tolerance Exerciseinduced painrefers to the acute
unpleasant sensory or emotional experience which arises from the performance of high
intensity exerciséMauger, 2014)Alongside perception of effort, exerciseluced
pain has also been demonstrated to be an importantmileé®t of endurance
performancdAstokorki & Mauger, 2016)The relationship between selfficacy and
pain is well established, with sedfficacy being associated with superior pain
tolerance in a variety ofontexts ( Li r g g, 1992; ObLeary, 19
Laarhoven, Peters, & Evers, 2018) regards to exerciseaduced pairresearch has
revealed that both prexisting and experimentally induced sefficacy can influence
an indivi dua l(Baker &Kascm 1991pWemnbery retcale, 198Fhese
studies have suggested that -sdffcacy influences pain tolerance through increased
levels of perceived control, and through the promotion and engagement of more
adaptive coping strategies.

Endurance athletes also display greater levels ofefigthcy for pain
management and tolerance rihaonendurane individuals (Johnson, Stewart,
Humphries, & Chamove, 2012)mportantly, in Johnson et al. (2012) participants
were exposeddta type of pain (potassium iontophoretic), whichypothesiseaot
to be affected by muscular development, blood floand vasomotor activity
(Benjamin & Helvey, 1963)This means that it is likelyhat this improved pain
tolerance is causleby a psychological adaptation, rather than a physiologicalkene
noted by the authors, causality of this relationship was out of the scope ofutgjr st
but nevertheless it demonstrates the potential effects eéfieticy on pairtolerance

and management.
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Limitations of the Self-Efficacy and Endurance Performance Research

Despite the apparent strength of research supporting the relatiteshigen
selfefficacy and endurance performance, there are several limitatiahsnust be
considered. These limitations relate to amverreliance on hierarchical and
unidimensional scales for measuring sfffcacy, a tendency to only investigate self
efficacy at the betweesubject level, and a falsessumption of a positive linear
relationship between sedffficacy and performance.

Most studies investigating the sadfficacy T endurance performance
relationshiphaspredominately relied on hierarchicmeasures of seéfficacy (e.qg.,

Burke & Jin, 1996 aGuardia & Labbé;Okwumbua, 1985)Hierarchicalmeasures
consist of a series of ascending or descending timdstances andre a common
approach to seléfficacy measurement in the sports and exercise psychology literature
(Feltz et al., 2008)-¢ltz et al (2008, howevercautioned against an overreliance on
such scales as it simplifies complex performances. Performaeoglimance sport is

not just about the execution of continuous physical motor skills, but it is also about the
execution of a variety of technical, logistical, and psychological gKidglor, 1995)
Additionally, whereas such scales can be useful for providing evidence for the link
between seifefficacy and performace, they often possess limited practical benefit for
practitioners, coaches, and athletes. For instance, two athletes could both perceive
themselves not capable of achieving a certain time for a race. For one athlete, this may
be due to them believing ththeir training has not been appropriate, whereas the
second athlete may believe themselves not capable of copingtheitexercise
induced pain. A hierarchical scale would detect that both athletes perceive themselves
incapable of that time, but it woulgbt be able to highlight the potentially problematic
area, and this therefore limits the possibility of intervention (Bandura, 1997; Feltz et

al., 2008).
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An overrelianceon hiearchical scales also often fails to account for the
multidimensionality of selefficacy beliefs (Bandura, 1997). Only Martin (2002)
attempted to account for the multidimensionality of-edlicacy beliefs, through the
measurement of setegulatory and trainingelf-efficacy alongside performance self
efficacy. Taking a more holistic approach rieasuringself-efficacy beliefs, will
likely provide further theoretical and practical information to both researchers and
practitioners interested in sedfficacy in tre endurance sport domain.

A second limitation is that the studies investigating the safficacy i
erdurance performance relationsiipve only examined it at the betwesubject
level. According taseveraresearchers, a focus on sefficacy at the beveensubject
level, has led to an artificiapositive relationship between sedffficacy and
performancéSitzmann & Yeo, 2013; Vancouver, 20123ncouver & Kendall, 2006)
Proponents of this claim argue that the effects ofeffifacy on performance are
relatively null, and that past perfoances are the key predictorfofure performance.

A metaanalysis by Sitzmann and Yeo (201®hich examined longitudinastudies

of selfefficacy and performance at the witksabjects level, supported this claim by
finding that changes in performance had substantial, positive effects on subsequent
self-efficacy beliefs, but, se¢ f f i ¢c a c y dpswithr subbsegtient gerferimance
was null after controlling for past performance. Although some research into athletic
performance has refuted this claim.d., Gilson et al., 2012}t still represents a
potentially problematic area for sedfficacy reseait.

A focus on the betweesubjects level of analysis in endurance performance
may beparticularly problematic due to the role of physiology in dictating possible

peformancesAs discussed previously in the chapter, physiological variables, (

VO2max, | actate threshol d, economy) can
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capable ofachieving andare likely to be heavily correlated with previous
peformances (Joyner & Coyle, 200&Ithough some of the studies have attempted
to control for hysiological varianceg(g., Burke & Jin, 1996 measurethaximal
oxygen consumptignother studies have often utilised physiologichkyerogeneous
groups €.g., Okuwumbua, 1985)The lack of withinsubject analysesnakes it
difficult to draw strong conakions on the relationship between sdffcacy and
endurance performandeongitudinalstudies which examine the relationship between
selfefficacy and endurance performance at the withibject levelpr studies which
look to use physically homogenosamples at the betwesnbject level, would help
provide further evidence for this.

A third limitation andrelated to the reliance on betwesubjects level of
analysis, is the idea that selfficacy is always beneficial for performance. A growing
body of research has begun to argue that given certain situational cqetexts
ambiguougerformance feedbagkselfefficacy can have a null, aegative effect on
performance,and that the assumption of a monotonic relationship between self
efficacy and performance is falgelalper & Vancouver, 2016; VancouvezQ05;
Vancouver & Kendall, 2006 Such null or negative effects of selfficacy on
performance have been demonstrated in golf pu{Beattie, Fakehy, & Woodman,
2014) cognitive taskgVancouver & Kendall, 2006)and muscular endurancasks
(Halper & Vancouver, 2016)Explanations for these negative or null effects are
largely grounded in Powdi§l973 perceptual control theory. According to perceptual
control thery, when individualgossess high levels of selfficacy,and performance
feedback immbiguousthey are likely to place less effort into the task, as they believe
thatperformance is easily achievalffeowers,1973. Such claims have also received

support fran the seHefficacy literature with (Ede et al., 2017)demonstrating that
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lower levels of slf-efficacy were associated with superior muscular endurance on a
plank task, which was hypothesised to occur due to decreases in effort allotment from
higher selfefficacy individuals.

These studies, however, are not without limitations. Several criticisms have
been levied at the work of Vancouver and colleagues, primarily for using novel tasks
in which participants lack experience to draw on, and fomessuringself-efficacy
approprately (Bandura2012) A further aspect to consider, is the potential relevance
of these findings to the endurance sport domain. A key requirement for these negative
effects of seHefficacy on performance is a lack of performance feedback. When
competing in enduran@ents or sports, however, athletes often have several sources
of feedback information available to them including: comparisons with other athletes,
pacers, lap splits, watches, mile markers, and the use of techn@agyGPS
trackers)Brick et al., 2014)The potential foself-efficacy to have a negative effect
on endurance performance, therefore remains unclear. An understanding and
awareness of potential contextual or situational characteristics which may promote
this, howeveris required for a greater understandinghef selfefficacy performance

relationship.

Summary of the Chapter, Research Philosophyand Aims of the Thesis
This chapter has provided an overviewtbé selfefficacy construct and
discussed the research which has examsedfeefficacy and endurancegormance.
Despite several limitations in the current body of researcheffalacy is likely to
play an influential role in endurance performance, as evidenced by both the
observational and experimentasearch, andhe existence of both feasible and
experimentally supported mechanisms progress the understanding of sefificacy

and endurance performancégtcurrent thesis aims to addseébree key areasf
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research inquiryin addressing these areas of inquiry, it is necessary to first outline the
research philosophy which underpins the current thesis.

The current thesis was approached from a critical realist perspective. Critical
realism is a metsheory of ontology andpestemology that attempts to describe the
interaction between the naturale(, the physical) and the social world€d]lier,

1994). Through this awareness of the interactions, individuals can attempt, in part, to
understand the reality around them. Omgabt positivism which posits that there is a
singular observable reality, and constructivism which posits that reality is only
constructed through social discourse, critical realism posits that there exists different
0l evel sb6 of r e a |l eistofy realityScarmtee diceftly viewed.g.,e | e v
behaviour), whereas others can never truly be viewed, and inquiry must occur from
alternative method(g.,a per sondés | ived experiences).
focuses on promoting a holistic understeng of constructs or phenomena, and
attempts to avoid the potential from reductionism which might come from more
traditional positivist views. Accordingly, within critical realism, behaviour @&sd
associated constructs is viewed asomplex eveichangng phenomengnand that

while theories can provide us with some understanding, they do not necessarily dictate
what will happen or occur.€.,a nomothetic viewCollier 1994;Fletcher, 2017).

What do such assumptions therefore mean regarding inquiry irtefsedfcy
in the endurance sport domailrrst, it promotes the use of a mixetkthods
approach. Aligned with its pogbositivist assumptions, both qualitative and
guantitative research nietdologies are deemed acceptable within critical realism for
gaining understanding and knowledge. Second, it promotes attempts to understand
self-efficacy from a more holistic perspective. Such an endeavour requires considering

the different levels of rewy that selfefficacy may exist at, such as the directly

43



observabled.g.,the behavioural outcomes), and the unobservatg,( ndi vi dual s
experiences that lead to the formatiohselfefficacy). Consequently, the current
thesis utilises a mixethethods approach towards investigating saficacy, and in
promoting a holistic understanding of sefficacy, focuses on three key aspects:
formation, measurement, and malleability. These three aspects, in turn, represent the
three aims of this thesis.

Regarding the formation of sedfficacy beliefs, the first aim of this thesis is
to gain an increasathderstandingnd awareness of the specific sources that underpin
self-efficacy in the endurance performance domain. The sources afffiedicy as
proposed by Bandura, represent broad general categories which are meant to be
applicable to all domains (Bandura, 199&jlditionally, as outlined in this Chapter,
initial work on identifying the sources of sdfficacy has simply focused on the
frequency of sources.€., Samson, 2014), and not necessarily the key information
within them.ldentifying the specific sourced information which contribute to self
efficacy, and gaining an understanding of why these majt#nge would be
beneficial in the design and delivery of interventions to enhancefielicy. This
aimis examined in Chapter 2, where the sources ofedfitfacy are examined using
a qualitativedesignemploying the use of serstructured interviews with experienced
competitive endurance athletes.

Regarding the measurement of sefficacy beliefs, the second aim of this
thesis relates tdeveloping a viad measure of seléfficacy for endurance sport and
endurance performancés evidenced throughout this Chapter, there seeeral
measurement issues relating to-sdffcacy, and there is a lack of suitable quantitative
measures of sebfficacy for endirance sport. The development and validation of such

measurement techniques also allows the further testing and refinement of theory,
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which acts as a key outcome in research which is approached from a critical realist
perspective.Additionally, such anew measurementould be beneficial as it could
provide further practical implications for the design and delivery ofefétfacy
interventions, as well as allowing further exploration of both the theoretical
determinants€.g.,the sources of se#fficacy, task difficulty) and outcomes (.,
perception of effort, coping, performance) of sfficacy beliefs. This aim is
examined in Chapter 3, where utilising a msttidy approach, thpsychometric
development and initial validation @ nonthierarchicalscale of endurance self
efficacy is presented.

Regarding the malleability of sedffficacy, the third aim of this thesis relates
to investigating how sekfficacy may be changed and altered. As discussed in this
Chapter, there are several factors whichy cause changes and alterations to self
efficacy. Proximal sources of sadfficacy that athletes may experience while
performing(e.g.,perception of effort) and perceptions of task difficulty may influence
them. Although some research has begun ttexjmow perceptions of task difficulty
may influence seléfficacy .g.,Sides, Chow, & Tenenbaur@017), there is still a
lack of understandingftnow changes in perceived task difficuitywell-known tasks
may lead to changes in sefficacy. This am is examined in Chapter 4, where
utilising an experimentakpeateeémeasures desigtheeffects of an unknown change
in task difficulty on seHefficacy and attributions ar examined inexperienced
distance runnerdn further extending the third aim of this thesis, the effects of two
brief psychological interventions on selfficacy are examined in Chapter 5. Utilising
prepost randomised control trial, the effects of naotivational sektalk and
implementation irgntions interventionon selfefficacy, coping, and endurance

performance are examined.
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Chapter 2

The Sources of Seltfficacy in Experienced

Competitive Endurance Athletes
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Abstract
Objectives Endurance athletes draw on several sources eéfalacy, but there is a
limited understanding of what information within these sources specifically
contributes towards seéffficacy. An increased understanding and awareness of the
sources of seléfficacy for endurance performance would allow the design and
delivery of more effective se#fficacy interventions. The aim of the current study was
to identify sources of seHfficacy specific to the endurance sport domdethod
Semistructured intervies were conducted with twelve experienced competitive
endurance athletes who had been competing in their endurance sport for an average of
12.2 + 6.25 years. Interviews were recorded, transcribed verbatim, and analysed using
deductive thematic analysiResults Past performance experiences, physiological
states, social/verbal persuasions and emotional states were generated as initial themes.
Within these themes, six stbemes were identified: cumulative experiences,
challenge and adversity, physical faiamity, social support, setalk, and doubt and
worry. Conclusions Our results indicate that endurance athletes make use of several
sources of seléfficacy in the formation and maintenance of their-séfitacy beliefs.
Specifically, the culminationf@xperiences, experiences of overcoming challenge and
adversity, and a sense of physical familiarity appeared to key sources in the endurance

sport domain.
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Given the positive relationship between safficacy and endurance performance that
was outined in Chapter lthe possession of robust and accurateefétfacy beliefs
is likely to be a desired outcome in endurance athletes. To achieve this, it is necessary
to gain a greater understanding of the formation and maintenance -effeafy
beliefs.
The Sources ofSel-Efficacy

Seltefficacy beliefs are generated through a series of cognitive processes
involving the selection, interpretation, and integration of several sources of
information(Bandura, 1997; Maddux, 199 n i ndi vi dual 6s exper.i
are hypothesised to be the most powerful source eéSedacy information (Bandura,
1997). If these past experiences are perceived to have been successes, this will result
in an increase in seéfficacy, whereas if past experiences are perceived to have been
failures, this will undermine se#fficacy. Factes such as task difficulty, external
support, and occurrences of failure can all contribute to the efficacy value assigned to
a past performance (Bandura, 1997). Research has consistently found that past
performance experiences is one of the most citectesof seHefficacy in sporting

settings(Chase, Feltz, & Lirgg, 2003; Samson, 2014)

Vicarious influences are anotheyurce of selefficacy information, and these
are based around learning and modelling from others. Watching someone persevere
with a difficult task can help develop selfficacy towards this task, if the observer
feels the person they are watching, thadedler, islike them (.e.,sex, skill level, age)
(Bandura, 1997). This can have implications relating to pacing in endurance events,
where individuals may choose to make decisions based on how others around them

are performingCorbett, Barwood, Ouzounoglou, Thelwell, & Dicks, 2Q12)
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Social and verbal persuasions act as a third source afffiedcy. These can
represent feedback and support from coachesraming partners, expectations from
others, and selfalk. In regards to the appraisal of verbal persuasion as a source, the
expertise and credibility of the provider, the framing of the performance feedback and
the degree of disparity between what isl sand the individuals own beliefs regarding
their capabilities are all influential factors (Bandura, 19%ipate, Wulf, &

Lewthwaite, 2012)

Physiological states refer to feelings sifength, arousal, pain, fithess, and
fatigue that are cognitively appraised by individuals to ascertain their ability to
successfully meet the task at hand. Bandura (1997) hypothesised that the more
physically demanding a task, the greater the contributavards sefefficacy that
physiological states would make. This hypothesis has received some support as
distance runners preparing for a marathon cited physiological states most often
(Samson, 2014), and physiological states have been infrequentlystiddn research
examining the sources of sefficacy in less physically demanding sports suaodfs

(Valiante & Morris, 2013).

The last proposed source ofself f i cacy r el ates to an
of their emotional stateSimilarly, to physiological states, individuals appraise and
interpret their emotional state and they consider how this relates to their experiences.
Selt-efficacy beliefs are often enhanced through positive emotions and decreased
through negative emotional statg&avanagh & Bower, 1989lartin & Gill, 2002).

In an endurance context, the experience of positive emotions, such as feelings of
happiness, excitement and calmness have been linked with increased levels of self

efficacy in road wheelchair racinlylartin, 2002) It is difficult, however, to ascertain
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whetherthese positive emotions weralaterminant of the se#fficacy beliefs or an

outcome (Martin, 2002).

Alongside these sources of sefficacy, it is also necessary to consider
research which has examined sources of spmfidence. The spoedonfidence
model was proposed by Veal€¥986), in response to the need for sport specific
models of selconfidence. Spoitonfidence differs from sekfficacy in that it
represents a more general sense of confideacg, [ am a confident athlete) as
opposed to being related to a specifgkt@.g.,| am confident in my ability to do well
in this race).Vealey et al. (1998), through a series of studies with high school and
collegiate athletes, identifienine sources of spedonfidence Similarly, Hays et al.
(2007) also dentified ninesources of spot onf i dence i n OWorl d
Several of the sources identified by Vealey and Higmmonstrate an overlap with
Bandur ads sefficacyomos likelyfbecausel sédffficacy was used as the
basis for sportonfidenceForirst anc e, Acoachesd | eader shi
Acoachingodo all can be considered part of
et al., 2008). Several of the sources identified, however, did not appear to fit into any
of the proposed sourcdsor i nstance, Hays et al. (2007
abilityo which referred to an athleteds
positive characteristic that benefitted them in their sport. Whereas such a finding may
at first appear tandicate the existence of further sources not identified by Bandura
(1997), what it instead may represent is an example of the appraisal and attributional
processes which accompany the formation of-eki€acy beliefs. The belief in
Ai nnat e abbaway foryathleten éoyattribute their performances to internal,
stable, and uncontrollable causes, which has been previously demonstrated to lead to

increases in seléfficacy (Gernigon & Delloye, 2003) These findings help
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demonstrate the need to not only understartht information contributes to self

efficacy beliefs, but alsswhyandhowthis information may contribute.

Although there are likely to be similarities in the sources ofedéilfacy across
the sporting domainsuch as the importance of training, coaching, and previous
winning experience, there is also likely to be substantial variation in both the salience
of the sources, and the information within these sources that contributeeatfisaltfy
(Feltz et al., 20 8 ) . For Il nstance, the source of
increased salience for more physically demanding sports such as distance running,
compared to less physically demanding sports such as archery. The only study to date
to examine the source$ self-efficacy in an endurance sport context is by Samson
(2014), who investigated the sources of-gdficacy in a group of distance runners
who were engaging in a training program for an upcoming marathon. Physiological
states, verbal and social persiaais, and past performance experiences were the three
most frequently cited sources of sefficacy for the athletesWhereas the study
helped to identify the salience of the different sources and provided further evidence
that athletes draw on a rangesources, it did not identify what information within
these sources contributes towards-séfitacy, and also how and why this may occur.
Identification of the sources of sadfficacy beliefs in the endurance sport would be
an important step in the detopment and deliveryf self-efficacy interventiongShort

& RossStewart, 2009)

In line with the first aim of this thesis, the curretidy sets out to investigate
the sources of se#fficacy in the endurance sport domé&pecifically, three research

questions are proposed:

1. What is the salience of the different sources in the endurance sport domain?
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2. What specific information within #se sources contributes towards -self
efficacy for the endurance sport domain?
3. How and why does this information contribute to sdfficacy beliefs for the

endurance sport domain?

Method

Research Philosophy

The current study was approached from a critical realist perspective. Central
to critical realism is that ontology is not reducible to epistemology, and that human
knowledge only captures a small part of a deeper re&leycher, 2017)As opposed
to positivist or constructivist perspectives, critical realism treats the world as-theory
laden, but not theorgietermined Eletcher, 201). Those who adop critical realist
perspective can gai n knowandangpe ordessriruth e r ms
| i KDmrermark, Ekstrom, Jakobsen, & Karlsson, 2q0D110). Given the current
studyds f ocus -oognitihe aheodyyBarddr&0038, oritical aehlism
was deemed an appropriate perspective.
Research Design

The current study employed a qualwati design, using serstructured
interviews for data collection. Sessiructured interviews help provide an
understanding of an iexpaienves ahdllaw adnsorerer c e p t
depth investigation of these than can be achieved in focus griumgseGiven that
the sources of sed f f i cacy ar e predominately repi
perceptions €.g., physiological states) or their experiencesy(, past performance
experiences), this provided a justification for the use of stmcturel interviews

(Bandura, 1997). Sensitructured interviews have been successfully used previously
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to identify sources of seHfficacy in academi¢Britner & Pajares, 200&nd sporting
contexts (Samson, 2014; Valiante & Morris, 2013) as well.
Participants

Following university ethical approval, twelve experiencedmpetitive
endurance athletes (seven males, five females) were recruited for the study.
Participants were recruited through prior completion of an online sunve§), social
media @ = 5) and from emailsn(= 2). Four endurance sports were represented:
distance runningn= 4), triathlon = 4) swimming ( = 2) and cyclingi§ = 2).
Eligibility criteria for the study required participants to have been competing in an
endurance sport for at least five yeasshaive completed at least two competitive
events, races or competitions over the previous year, and to be currently training at
least three times week. Participants had a mean age of 40.76 £ 12.25 years, had been
competing in their chosen endurance sportan average of 12.2 + 6.25 years, and
trained for 11.58 + 2.81 hours a week. Seven of the participants weigraage
competitors, three were club level athletes, and two were current age record holders.
Interview Protocol Development

The first stage irthe development of the interview protocol was to consult
previous research which had investigated the sources okfEedcy using a
qualitative approaclBritner & Pajares, 2006; Samson, 2014; Valiante & Morris,
2013) Examination of the interview protocols used insthestudies revealed a
common pattern of asking participants for their confidence in the specific domain
being investigated, and then exploringpha r t i catignaderior thescore that they
gave, using the sources of sefficacy as follow up questis. A similar approach

was therefore adopted for the current study.
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In line with the recommendations dfarshall and Rossman (2014hitial
questions in the interview were designed to access descriptive information before
addressing questions specific to the study. Duringetireal questions, participants
were also encouraged to discuss why they had taken up their endurance sports, their
reasons for taking part, and what they enjoyed about it. Following this, participants
were asked to rate the confidence they had in #imiities to perform well in their
endurance sport on a scale of 0 (no confidence at all) to 100 (completely confident).
Participants were asked why they gave the confidence rating that they did. The semi
structured questions then focused around the fiveces of selefficacy. Examples
of questions used were: fATo what extent ¢
to your confidence rating?o, AnAre there
rating?0 fAHow does how ywards yoerednfidgntey si c a
rating® After the discussion on the proposed sources ofeditfacy, participants
were also asked if there were any other factors that influenced their belief in
themselves. For those participants who reported a lower level @fSedcy in their
ownabili es, they were asked an additional q
your confidence rating to increase?0 I|In |
closed questions were used to encourage elaborafiarsifall & Rossman, 2014).
The interviewprotocol was piloted with two endurance athletes, who gave feedback
and comments on the clarity of questions. Potentially leading questions were rephrased
and additional information explaining the confidence rating were adtesl.full
interview protocols in Appendix B.
Procedure

Prior to the start of the interviews all participants provided informed written

consent. Ten of the 12 interviews were conducted through either phend)(or

54



Skype calls 1f = 6), the other two interviews were conducted insperat the lead
researchers University Department office. Although some disadvantages of Skype
interviewing have been noted in the literatueeg(, missing social cues, technical
issues), the advantages of online interviewsg.( allowing contact with
geographically distant participants) are establis{f®oarkes & Smith, 2009)The
beginning of the interview was spent establishing guidelines, and what to expect in
terms of questions. Participam®re also told that they would receive a copy of the
interview transcript to check for accuracy. All interviews were carried out by the lead
researcher and recorded by a Dictaphone. The lead researcher took notes throughout
the interview in order to ensiradequate pacing, and to highlight areas for further

probing.

Recordings were transcribed verbatim. Interview length ranged from 35 to 52
minutes. All transcripts were proofread and checked for accuracy by the lead
investigator. Only minor discrepanciedated to misheard geographical place names
were reported by participants checking for accuracy. This transcription process
generated 120 pagessihglespacedext.

Analysis

Analysis was carried out using Nvivo software (Version 10) using a deductive
thematic analysis that involved six phases: familiarisation with data (reading-and re
reading the data, noting initial ideas); generating the initial codes (identifying the
propo®d sources of se#fficacy, collating data relevant to each source); searching
for themes (collating codes into potential themes, gathering all data relevant to each
potential theme); reviewing themes (checking if the themes work across participants
and exdurance sports); defining and naming themes (refining specifics of each theme

and subtheme, generating clear definitions and names for eacthsute, generating
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clear inclusion and exclusion criteria); and producing the results (selecting illustrative
extract examples, relating the analysis to the research questions and the theoretical
background Braun & Clarke, 2006) Each sudheme was judged to capture
Afsomet hi ng | the datatinareldation aobthe udsearch question(s), and
represents some | evel of patterned respot
Clarke, 2006, p. 82). Deductive thematic analysis was chosen as the current study had
clear theoretical links (socicognitive and seléfficacy theory), was approached from

a critical realist perspective, and the research questions pertained to the a priori
established sources of seffficacy (Bandura, 1997). Thematic analysis was also
deemed suitable as the reseangbggions related to the sources of-gdifcacy across
endurance sport, and thematic analysis allows for an understanding of patterns across

individuals (Braun & Clarke, 2006).

To help promote trustworthy and credible dasayeral procedures were
carried out by the research team. First, throughout the analysis process, an audit trail
was kept by the lead researcher in the Nvivo program. This audit trail detailed
information pertaining to how and why raw information was coded, dsd a
information pertaining to the generation of themes. This process helped encourage
greater levels afeflection andpromoted a consistent logical approach to the analysis.
Second, a process of critical dialogue between the lead researcher and othersmemb
of the research team was employed. The purpose of this critical dialogue was to
encourage reflection upon, and exploration of, the different interpretations of the
transcribed datéSmith & McGannon, 2018)This proess led to the refinement of
several of the themes. Third, to promote resonance in the work, illustrative quotes are
provided in the results section, to enable readers to interpret the data in the most

meaningful and transferable way to them (Braun & Gag006).
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Results
Past performance experiences, physiological states, social and verbal
persuasions, and emotional states were identified as themes, andtbigraab within
these four themes were identified from t
6chall enge and adver s-thamgsdin thee theene of pash t i f |
performance experiences. Asutheme named O&6physical fami |

drawing from both past performance experiences and physiological states. From social

and verbal prsuasions, two sutbh e mes wer e i denti fi ed, 0 S«
talkdo. tOeemeswlas identified from emoti on;
worryao. No theme was identified for vica

themes are presentedTable 1.
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Tablel. Overview of Themes and Stbemes

Themes Essence of theme  Sub-themes Essence of the
(Sources of Sel (Bandura, 1997) sub-theme
Efficacy)
Past Performance  Any references to the Experiences build on each oth
Experiences athletesbd , in helping to provide ar
Cumulative

accurate and stable framewo
of perceived capability.

experiences in their
endurance sport. This
included experiences
in training and

Experiences

competition Challenge and Experiences of encounterin
Adversity and/or overcoming challenge
and adversity.

Physiological States  Any references to An endur ance
perceptions of physica awareness of what their boc
states. should be feeling, when

Physical engaging in their enduranc
Familiarity sport and what this mear
regarding their capabilities.
Social/Verbal Any references made Support receivedfrom both
Persuasions about encouragement sporting related and ner

and/or support Social Support

received from either

sporting related others.

others or oneself. Attempts made to enhanc
perceived capability using sel
Selftalk
talk
Emotional States Any references to Sense of worry and doubt o
emotions, feelings or performance ability both prio
affect Doubtand ;a0 while competing.

Worries
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Past Performance Experiences

Past performance experienaossre described as a powerful source of self
efficacy. The athletes talked about how their experiences in training and in
competitions, races, and events contributed towards theireffedicy. Past
performance experiences we+efécacy bekefs asatr e O f |
gave them clear exangd and reference points of what they were capable of achieving.
The training process was also mentioned, as participants felt that their confidence in
their own abilities arose from knowing that what they completed in training could be
translated to moreoenpetitive environments. Within past performance experiences

the first subtheme that was identified was cumulative experiences.

Cumulative experiences.Rather than focusing on oe®entor success, the
endurance athletes drew on the volume and cemsig of their experiences and
successes. This focus had led to a gradual increase-effsety over time, with each
new event and experience adding to the already existing framework of experiences.
R1, a distance runner, described this occurrence:

| think its gradually increased over timas I've increased the distance... so I've
done 10 mile runs and 10k runs, and then you're thinking well I'll do a half

marathon and | think with each race you gain more confidence.

This culmination of experiencesd successes enabled endurance athletes to
gain an accurate awareness of their own performance capabilities. S1, a marathon

swimmer, described this process when discussing one of their most difficult swims:

I didndét jump i n i mmetaswanttree¢chgnnebonidams ay |
going to swim round {redacted}, which | did last year, which is 44 miles. |
incrementally increased year upon year. As | could push the boundaries out of what

| was achieving | knew | could do a little bit more, it gave meathikty in the sel
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belief to know that actually | etds have

44 miles.

Further support for the role of cumulative experiences in helping raise self
efficacy was provided by T3, a triathlete, who discussed havlog éevel of self

efficacy in their own ability. When asked what would help raise this, they commented:

| think for that confidence to increase is just a matter of time, and just a matter of
competing more at half ironman distance or stepping up todalnan distance. |

think it is a matteré. just a matter of

Challenge and adversity.In addition to the volume and consistency of
experiences, the second dhieme identified centred on the experiences of having
perseveredand/or worked through challenging or adverse situations. The role and
importance of these experiences was raised by T2, a triathlete:

So | think in triathlon you can draw on races that have been hard or times that you
have struggled and knowing that yoavike overcome them and managed to finish
it, or do better than you think anywayso | think those experiences definitely,

definitely are really important.

Several of the endurance athletes also mentioned drawing on experiences of
overcoming adversity fronoutside the endurance sport domain. This included
experiences in other sports and exercise settings, but also othexararse related
experiences including childbirth, bereavement, and redundancy from work. Each of
the experiences helped provide thdets with an understanding of their own coping
capabilities. T4, a triathlete, discussed how their experiences as spauttathlete

during their childhood and adolescence contributed to their beliefs:
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I was an athl ete as tahakibds, gs o etnh emree & sh as

well. You know | know how to push through these things ... You know softball and

basketball arenot guite triathl on, but

ability. Say even t hougrisé knowingthatyoucarf r o m

push through difficulties, issues and negative aspects from softball and basketball,

that 6s what 6s hel ped.
Physiological States

Physiological statewere also discussed as a powerful source ofestfacy.

The athletes descell both the sensations they feel when taking part in their endurance
sport €.g.,pain, fatigue, cramping) but also those which occur more chronically, such
as the sensations felt in the build up to an event. The athletes reinforced that how their
body wasfeeling was an important factor in their perceived capability for what they
were about to engage iho guide this process, the athletes described comparing their
current sensations to those that they had experienced previously. These points helped

form the basis of the suthheme of physical familiarity.

Physical familiarity. When performing in their endurance sport the endurance
athletes were constantly engaged in an appraisal process of their physical sensations
(egpain, discomfort, fatigue, exertion).
prior experience of knowing what their body should be feeling and a knowledge of the
work required to complete their task. Therefore, it represented a combination between
the sources of past performance experiences and physiological states. Dissonance
between the perceived and the expected could result in a lowering-effeelty, as
it could suggest that the athlete was not capable of meeting the demands of the task or
their own expectations. R2, a distance runner, discussed this awareness of their own

body:
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I'm kind of very, very aware of feelings within my own bodyn terms of what
feels right and what feels wrong. What feels bad and what feels good. | do know if
thatl get to 1k or 2k in a 5k race, and | feel like I'm running through treacle already

it's probably not going to be a good result.

In comparison, congruence between the current sensation and the expected
sensation ensured that sefficacy remain unchandeeven when faced with
Onegatived physiological sensations as
swimmer, spoke about the sensations of pain that they often encountered during long

swimming events:

I know that for example after about 8 hours theeps of my arms get really sore
and | know that after 9 hours | would have swum through it. So when | get to that
point, | say to myself you can just keep going you know this is going to go, and you
just keep doing it.
Verbal and Social Persuasions
Verbd and social persuasions were described as playing an important role in
the reinforcement of efficacy beliefs by the endurance athletes. Verbal and social
persuasionsvere most impactful following a successful experience, as it helped
reinforce that expeence for the athlete. The athletes also described the use-of self

talk as a method of reinforcing their own perceived capabilities.

Social support.Endurance athletes drew social support from both domain
specific sources (coaches/training partners) but also from friends and family. For
those athletes who trained with coaches or training partners, the perceived credibility

and expertise of the socialgort was important in the both formation and
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reinforcement of efficacy beliefs. T4 recalled the support they received from their

coach and training partner before a major event:

Having the girl | train with and my coach telling me that I'm the fittest &ver

been, that-Gol tansd ydoouri tdayand show us whe

you know that someone of that ability is saying that to ythen you know that

you can do it... and it kind of gives you the belief that you can do it

As well as ranforcing existing selefficacy beliefs, verbal persuasions were
also beneficial in challenging aathlet® ©wn conceptions of their ability. T2
discussed how their coach encouraged them to alter their belief on whaatidy,

usinga combination of verbal encouragement and performance experiences.

And | said 6no | canodot do itdé and the
all done I ran 8610s (mile pace) or s
ité. So ywdwskrmow myh coach works on tr
the ability, but you talk yourself do

by showing me that | can do it.

Outside of coaches, training partners and significant others were also an
important source of verbal persuasion. C2 raised the importance of verbal

confirmation from their training partners and girlfriend:

I would say listening to the people who | train with and the listening to my girlfriend
it does affect me. It affects meinapoasi ve way because itods
if people can see it in me, then | thi

the positive feelings of | can.

Self-talk. Selrt al k was primarily wused to

capability fa performing a task and the athletes suggested they used it most frequently
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in difficult or challenging situations. C1, a cyclist, mentioned how-tsditf was

important for reaffirming their ability during difficult periods in a race:

There alwaysisthaort of conflict in your own mi
try to tell yourself, o6itds going to ge
harder, |l 6ve gone harder.

The type of seHtalk (instructional/motivational) used also changed based o
the situation. When athletes believed they were capable of performing well in a
situation, seHltalk was more likely to become positive and confirmatory, reinforcing
the current experiences. Conversely, in situations where an athlete may have-low self
efficacy (for example the swimming component of a triathlon) athletes instead often
adopted motivational sethlk. T3, a triathlete, raised how the type of gelk varied

during triathlon:

I tds very much situational Ysasmdgis | f f o
my weakest discipline so particularly in open water | consider myself very
inexperienced as an open water swimmer so | will be trying to give myself
motivation, remind myself of the technique, remind myself of the bigger picture
rather than etually allowing the selfloubt, the negativity to creep in. Whereas
something |ike cycling I 6ve got a much
abilities are and what my limits are. Again, under those circumstances | talk to
myself much less. Butwhén do, i to6s more around fAYeah
or Athings are going wello.
Emotional States
Although the athletes felt that both positive and negative emotions were
constant in their endurance sport, they felt that these did not contribute significantly
towards the creation or reinforcement of their own efficacy beliefs. Despite this, doubt
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and worry wereidentified as a sutheme in relation to the feelings of the athletes prior

to an important competition, race or event.

Doubt and worry. Doubt and worry primarily occurred when athletes were
attempting to push the boundaries of their own parémce, as they did not have the
prior experience of success to draw on. These sensations of anxiety could in turn
influence seHefficacy beliefs. T1, a triathlete who was making the change from
Olympic triathlon to Ironman triathlon, remarked on thidifeg

Its inexperience right, | haven't biked 180 Km ever, which is the bike portion of the
race, and it gets me a bit worried sometimes. Running a marathon as well like it is
just sort of, running a marathon is like this huge social thing whatever ibiis

worryingé.

However, doubt and worry were not always regarded as a negative. In
comparisonmany ofthe athletes felt that the sensations of doubt and worry they

experienced led to better levels of preparation and performance. R3, discussed this:

In my view you need to have that bit of doubt, that bit of doubt you see keeps you
on edge, keeps you sharp, it keeps you just at the sweet spot, that you know for
example in a full marathon you know you have got to prep. You know what you
have got to takerg you know you got to fuel properly, you know you have got to

do all your things that prepare. Being cavalier about it leads to too many things that

could go wrong.

Discussion
This study investigated the sources of sdficacy in endurance athletes. In
line with previous research (Samson, 2014¢ findings highlighted that endurance

athletes drew on several sources in the formation and maintenance of their self
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efficacy beliefspastperformance experiences, physiological states, social and verbal
persiasions, and emotional states. Within these sources, cumulative experiences,
challenge and adversity, physiological familiarity, social supporttakif and doubt

and worry were identified as stbemes. No consistent theme was identified for

vicariousexperiences.

Past performance experieneesreidentified as the key source of selfficacy
for the endurance athletes in the current study. This finding is in line with both theory
(Bandura, 1997; Maddux, 1995) and prior research (Feltz et al., 2008nt¢a&
Morris, 2013), which has established past performance experiences as being the most
powerful source of sekfficacy. Singular dramatic experiences have been suggested
to be a key factor in the formation of efficacy belig@Esicsson & Anders, 2006)ut
in the current study the athletes alluded more to both the volume and consistency of
their own experiences. These cumulative experiences helped provide the athletes with
a clear understanding of their own capabilities, which resulted in gradualsesrea
self-efficacy over time. This gradual increase in-sdffcacy may also result from the
perceptual and physiological adaptions which occur over time due to training. Future
researchrs which examine the relationship between -sdffcacy and

percepual/physiological adaptations from training is warranted.

Experiences of challenge or adversity was also identified as a central source of
selt-efficacy. Bandura (1997) claimed that successes that occurred despite difficulties
and adversity would contritet more towards se#fficacy than success that came
without difficulty. Although the majority of the athletes drew on experiences from
within the endurance sport domain, several also discussed drawing on experiences
from other norsporting related domainsSelfefficacy theory hypothesises that
experiences which occur within a specific domain will be the most powerful
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contributor towards sekfficacy (Bandura, 1997), but, as the present study clearly
demonstrates, other n@lomain experiences can also tdute. This contribution

from nonrdomain experiences is likely to occur when individuals are able to identify
shared subskills between the experiences (Bandura, 1997). Specifically, this focus on
adversity related experiences may be related to copirigeffiebcy. Coping self
efficacy is hypothesised to be more generalizable than other forms -efffs=ity
(Bandura, 2002; Chesney et al., 2006), where if an individual believes they can utilise
various coping skills when faced with stressors, this bigliddely to generalise across
domains. Caution must be taken, however, when considering the role of adversity
related experiences in helping form sefficacy beliefs. Overcoming adversity has
been suggested to lead to positive improvements in sev@ehqiogical constructs
(Sarkar, Fletcher, & Brown, 201)ut it may also be that the reason for overcoming
the adversity was the presence of initial constructs, suclkelBefficacy (Savage,
Collins, & Cruickshank, 2017Yhereforejt may be that adversity related experiences
help reinforce seléfficacy belids, rather than create new ones, and only individuals

who already possess robust sfficacy beliefs may be successful.

Previous researeishaveexamined the role of physiological states has largely
focused on perceptions before an e{@ftase, Feltz, & Lirgg, 200Famson, 2014).
In the current study, however, physiological states were predominately mentioned in
relation to performing the task itself. Rather than a discussion on patrticular states or
sensations, what was identified from the analysis was a concept of constant physical
appraisal. This constant appraisal of current physiological states represents what is
knovn as a 0 pr ox i-affieacydMasiduxy 1965¢. Proximal saercels of
self-efficacy are immediate and current sources that inform perceived capabilities

when engaging in a task (Maddux, 1995). This appraisal focused on a comparison
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between the cuent sensations (proximal) and the expected sensations which were
based on previous experiences. These pr e\
source of selefficacy. Distal sources are those based on experiences and information
received in thgpast. This concept of physical familiarity, and its drawing together of
physiological states and past performance experiences also reinforces the theoretical
prediction that the sources of sefficacy are inteccorrelated (Bandura, 1997). The
relationshp between distal and proximal sources of-séfitacy has, surprisingly, not
received much explicit attention in the sefficacy literature (Maddux, 1995). In
comparison, this monitoring of the current physiological state (interoception) and the
appraisl between current physical sensations and expected sensations has been
highlighted and documented in several areas of research relating to endurance
performancéBrick, Macintyre, & Campell, 2016;Tucker, 2009)Research has not,

until this study, explicitly linked this process to sefficacy. Given that this process

can provide individuals with an understanding of their current progress towards a task
and their capabilities for achieving this, it is likelydivectly influence selefficacy.

Severe dissonance might lead to individuals perceiving that they do not possess the
capabilities to achieve their goals and therefore they might disengage from the task.
Evidence comes from research into ultramarathonsrevhnexpected pain at early
stages was one of the most significant predictors of withdrawal from the event
(Hoffman & Fogard, 2011Possession of a high level of sefficacy, however, may

help counteract this as it could encourage greater levels of perseverance and the
engagement of coping strategies for longer periods of time (Bueno et al., 2008; Feltz

et al, 2008).

Social support and verbal encouragement have been previously demonstrated

to be effective t ool -sfficacy(Feftizcet gh, 2008) arslthe an a
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current results support this. Central to the role of social support and verbal
encouragement were both the perceived expertise of the provider and the relationship
with the athlete. These two mediating factors have also been supported by prior
research ird seltefficacy (Valiante & Morris, 2013) and social supp@Rees &
Freeman, 2007)Selftalk was also identified as a key source of-séficacy. This

finding links with prior research which has demonstrated that both distance runners
(Samson, 2014) and professional golfers (Valiante & Morris, 2013) makef self

talk to help maintain their efficacy beliefs.

Emotional statesvere not as widely discussed as the other sources of self
efficacy, with only worry and nerves emerging as a consistenth&umbe. This result
is not entirely surprising, as othesearchers have often failed to demonstrate a clear
impact of emotional states on sefficacy (Samson, 2014; Valiante & Morris, 2013).
This, however, does not mean that emotional experiences are not present in endurance
performance, but rather that howeyhcontribute to seléfficacy remains unclear. It
has been argued that emotional states may better be understood as a moderating factor
on the relationship between past performance experiences agffisalfy rather than

existing as a standalone sou(Eeltz et al., 2008; Maddux, 1995).

Although some athletes discussed making comparison®thigncompetitors,
no consistent themes were identified within the source of vicarious influences. Other
research has also often failed to find an impact of \oaarinfluences on seéfficacy
in experienced athletes (Samson, 2014; Valiante & Morris, 2013). This may be
because vicarious influences are hypothesised to contribute mostdtiisatfy when
individuals are first engaging in a behaviour, as they $aifable past experiences to

draw on (Bandura, 1997).
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Implications

From these findings the current study offers several theoretical
implications. First, it provides a novel model of the sources ofefftfacy in
endurance athletes. Compared to othedet®of sources seen in the sporting domain
(e.g.,Chase et al., 2003; Feltz et al., 2008), the current model focuses on four sources
of selfefficacy (previous experiences, physiological states, verbal and social
persuasions, and emotional states). Addaily, within this model, the sources of self
efficacy arenot distinct entities as is often represented in theedBtfacy literature
(Bandura, 1997). Rather, these sources are intertwined together, with their
contribution to sekefficacy coming frontheir interaction together. A clear example
of this interaction was the identified
interpretation of their physical state was guided largely by their past performance
experiencesi.,what they had felt previously). This interaction between the sources
of seltefficacy, while appearing logical, has not been previously demonstrated in the
research literature and therefore demonstrates a novel aspect of the current research.
It may theréore be worthwhile for researchers to begin to move away from
considering the sources ofselff f i cacy as O0di stinctdé entit
on the experiences and information that individuals receive in a more holistic manner.

A consideration bspecific experiences and information, and the cognitive processes
that accompany these, could provide more theoretically informed interventions than
those which only focus on specific sources of-sffitacy (Feltz et al., 200&hort &

RossStewart, 2009)

Secondadvancing the work of Vealey et al. (1998) and Hays €2@07), the
current study is the first to identify sources of sffcacy specific to the endurance

sport domainThis examination of the sources of sefficacy in a specific domain
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(i.e., endurance sport) is a logical progression from research which examines the
sources of seléfficacy more generallye(g.,Chase etl., 2003; Samson & Solmon,

2013).

Alongside the theoretical implications, the current study also offers applied
implications. First, the model of the sources of sefficacy identified within this
study, could be an effective starting point for pramtiérs working with endurance
athletes. For example, practitioners may wish to discuss with endurance athletes their
strategies and/or processes for when they encounter a sense of physiological
discrepancy based on the expected and the experienced pbgagationsg.g.,pain
or perception of effort). This provides an advantage over the more general targeting
of the sources of seéfficacy, as it focuses directly on a process which is specific to
endurance performance and sport (McCormick et al., 2618}, interventions aimed
at increasing seléfficacy should look to cover several of the sources ofefétfacy
preferably in unison(Shat & RossStewart, 2009) To achievethis, it may be
beneficial to either expose athletes to experiences which contain several of the sources
or ask them to reflect on experiences which have. Specifically, reflection on
experiences of overcoming chaltgnor adversity may be particularly beneficial to
endurance athletes. Athletes who do not possess enough endurance sport domain
experience in managing common endurance sport demands such as pain and
discomfort (McCormick et al., 2016), could reflect onithexperiences in other
domains. Most individuals have likely overcome some difficulty or adversity in an
aspect of theilife andbeing able to encouragehletedo draw on these experiences
could be beneficial and help improve or reinforce an indivitigal -effieacyf,

particularly related to coping.
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Limitations and Future Research

It is also important to consider the limitations of the current study. The use of
oneoff semtstructured interviews as a data collection technique may have resulted in
an oversimplified understanding of the sources of sdffcacy. Additionally,
research investigating the sources of-séfitacy has often attempted to include both
individuals high and low in sekfficacy(Pajares & Urdan, 2005put the majority of
participants in the current study reported high levels ofefétfacy in their own
abilities. It may be that the formation and maintenance ofestfacy beliefs in high
sef-efficacy individual could be qualitatively different than low sefficacy

individuals.

The findings discussed in this study offer several avenues for future research.
Research which attempts to examine if these findings are replicated in different
sanples of endurance athletesd. elites or athletes with lower levels of sefficacy)
would help demonstrate if the sources of -edlicacy identified in this study are
common across the whole endurance sport domain. Additionally, whereas the current
study attempted to and succeeded in identifying shared sources-effeglfy across
endurance sports, future research could attempt to identify discipline or distance
specific sources of seéfficacy. For example, in sports such as cycling there may be
sources of seléfficacy related to the technical and mechanical care of the bike, and
this can play a key part in performance. Understanding these sport specific sources is
the next logical step from the current study and would allow further refinement of
interventions and promotion of sedfficacy in endurance athletes. Future research
could also investigate how sadfficacy beliefs may change during endurance events.
Given that endurance events or competitions can last between several hours to several

days, this provides ample time for changes inas#i€acy to happe(Gist & Mitchell,
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1992) A greater understanding of these in event changes, potentially relating to the
relationship between proximal and distal sources ofefétfacy would provide both
theoretical angractical implicationsAlongside thesehanges of sekfficacy during
performance future researchers could also examine longitudinal changes in self
efficacy across competitive seasorfSor instance, the theme of cumulative
experiences identified in ¢hcurrent study, suggests that sficacy is likely to
display small incremental increases as performances amass. It may be possible for
researchers toonduct brief interviews across a competitive seasmiexamine how

their selfefficacy may changedsed on their experiencesuch research would also
provide insights regarding the withgubject relationship between sefficacy and
performance which was previoustiiscussed as a limitation of the existing self

efficacy literature in Chapter 1.

In conclusion, the current study helps meet the first aims of the current thesis
regarding the formation of sedffficacy beliefs, through its identification dbmain
specific sources of se#ffficacy for endurance athletdurthermore, the current study
reinforces several key tenets of sefficacy theory, specifically, how the salience of
the sources may change based on task demamndthe overlap between the sources
of selfefficacy. Within these domain specific sources of-géffitacy, the role of
cumulative experiences, experiences of challenge and adversity and a sense of
physical familiarity were ident-effitaced as
These findings clearly relate to the first aim of the thesis which was to gain an
incresed understanding of the formation of sefficacy in endurance sporth@&
identification of these sources and their proposed relationships represents a novel
contribution to the research literataedacts as an effective starting place for future

self-efficacy-based interventions and research in endurance athletes.
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Chapter 3. Development and initial validation
of the Endurance Sport SeklEfficacy Scale
(ESSES)
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Abstract
Selt-efficacy is likely to be an important psychological construct for endurance sport
performance. Research into the role of -sfficacy, however, is limited as there is
currently no validated measure of endurance sporefisthcy. Consequently, the
purpose of the present research was to develop and validate the Endurance Sport Self
Efficacy Scale (ESSES). In Study, an initial item pool was developed following a
review of the literature. These items were then examined for content validity by an
expet panel. In StudyB, the resultant 18 items were subjected to exploratory factor
analyses. These analyses provided support for a unidimensional scale comprised of 11
items. StudBal so provided evidence for the ESS
C, usng confirmatory factor analyses, further support was found for thitedil
uni di mensional structure. Study 3 also pr
and concurrent validity. The present findings provide initial evidence that the ESSES

is a validand reliable measure of selfficacy beliefs in endurance sports.
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As outlined in Chapter 1,e#-efficacy is an important factor for endurance
performance. The assessment of this importance, however, is contingent on being able
to adequately measure relevant sdffcacy beliefs Here several limitations are
evident in the existing literature. First, previoutudses have not followed
recommendations for sedffficacy scale development (Bandura, 1997, 2006). For
example, Stoate, Wulf, and Lethwaite (2012) measuredeffalicy using a scale
which conceptualised sefff f i cacy i n the foeamoof THiwsl I
probl ematic because Awill o generally ref.
an individual s per cei Vhisdnixiocgooppsyeholbgicaly ( Ba
constructsi(e., intention versus belief) is a common occurrence imtkasurement
of selfefficacy (Williams & Rhodes, 2014) and it severely limits the ability of
research to identify specific antecedents and outcomes adffeticy.

Second, for those studies which have employed fitaiti scales, sekfficacy
was typicdly assessed in terms of ascending or descending performance times (Burke
& Jin, 1996; LaGuardia & Labbé, 1993) or distances (Bueno et al., 2008). Such scales
are known as hierarchical sefficacy scaleg(Feltz et al., 2008) Whereas this
approach is common in sport and exercise settings, Feltz and colleagues (2008)
cautioned against an overreliance on such scales as they result in an oversimplification
of complex performances. Hierarchical scales are popsltrey typically report high
levels of scale score reliability (Feltz et al., 2008) and they do not require a deep
understanding of the demands in that domain and, therefore, they can easily be adapted
to various study designs and scenarios.

Whereas suckcales have helped provide evidence for the link between self
efficacy and performance, they often possess limited practical benefit for practitioners,

coaches, and athletes. For instance, two athletes could both perceive themselves as not
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capable of acleving a certain time for a race/to cover a certain distance in a given
time. For one athlete, this may be due to the belief that they are unable to pace
themselves appropriately, whereas for the other athlete this may be due to the belief
they are not capide of tolerating exercisemduced pain. A hierarchical scale would

not allow us to differentiate between these two reasons and instead would merely
suggest that both athletes perceive themselves incapable of achieving that time or
covering that distanceThis approach thus limits the possibility of accurate
interventions (Bandura, 1997; Feltz et al., 2008). The measurement of these
behaviours and skills would be best serusthga northierarchical scale.

Non-hierarchical scales look to assess an indwitlud sefficagyladross the
full range of subskills that underpin performance in that domain (Feltz et al., 2008).
Given the similarities in the demands and determinants of performance across
endurance sport@Brick, Macintyre, & Campbell, 2016; McCormick et al., 2016;
Renfree et al., 2014)t is likely that there are common subskills which underpin
performance across all endurance spditerefore, the developmentafiendurance
sportspecific scale would be beneficial because it would provide practical
implications for the design and delivery of sefficacy interventions, as well as
allowing further exploration of both the theoretical determinaats. ,the sourcesf
endurance sekfficacy as identified in Chapte) and outcomese(g., perception of
effort, perseverance, performance) of sdffcacy beliefs.

Additionally, the development of a ndrerarchical scale closely aligns with a
critical realist approdt Because in critical realism some aspects of reality are not
directly observable.e.,0 n ebélisf in their own capabilities) it is necessary to ensure
that there are appropriate ways of measuring some component of these aspects

(Fletcher, 2017) While the development of a sedfficacy questionnair&eannot
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capture the full breadth and complexity of the -sélfcacy constructjt can help
capture specific aspects which are deemed important. In this instance, these aspects
relate to the different sugkills which underpin endurance performance, and as such
would provide a greater level of understanding than those typically g
hierarchical scales.
The Present Research

There is currently no validated nterarchical scale of seéfficacy for
endurance sports. Given the potential importance ofe$thicy in endurance
performance, the development of such a scale waailoeleficial for both practical
and theoretical reasons. Consequently, the aim afuthent studyvas to develop the
Endurance Sport SekEfficacy Scale (ESSES) that measures-e#ltacy specific to
the endurance sport domain. We also sought to prgrieleninary evidence for the
validity and reliability of the ESSES. In so doing, a seriéshoee studies are

presented.

Study A
The purpose of Studi was for initial item and scale development. First, in
l' i ne with Bandur ads (s@fefficcy scaleedevelopmentyd at i ©
factors relating to endurance performance were identified through literature searches
and the research teamsdé own conceptual Kkt
were developed. Next, the items and scale werestda to an expert panel for review

to ensure high levels of content validity.

Method
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Development of the Initial Item Pool

In the construction of seHfficacy scales, Bandura (2006) urged that scales
should be specific to the chosen domain, essdarchers should attempt to identify
the key factors relating to performance in these domains. Once these key factors have
been identified, items relating to these factors should be created allowing the
measurement of specific sd@fficacy beliefs. Thigpproach can help promote a scale
which demonstrates improved sensitivity to individual differences inesthicy
beliefs and promotes a greater level of validity in that domain (Bandura, 2006).
Performance in endurance sport is a complex mixture ydgigdl, technical,

and psychological factors (Taylor et al., 1995). Relating to the physical factors,
endurance athletes aim to ensure they are physically prepared for their endurance sport
(Jones & Carter, 2000) and they aim to manage exedruseed sesations such as
exercise pain, injury pain, discomfort and exerti@@hristensen, Brewer, &
Hutchinson, 2015; Samson et al., 2017; Schumacher, Beck&lie&ma, 2016) In
regards to the technical aspect, endurance athletes must ensure they pace themselves
appropriately to help ensure high levels of performance (Renfree et al., 2014), ensure
appropriate technique and forfNovacheck, 1998)and they must also be able to
maintain high levels of concentration to aid this and other related deaisikimg
processe (Brick, Macintyre, & Campell, 2014). Psychologically, endurance athletes
must cope with a variety of stress@Retcher, Hanton, & Mellalieu, 200®4artin,
2002; McCormick et al., 2016and ensure they manage any unwanted thogigbts
Lee, Kim, & Klein, 2014)and emotiongLane & Wilson, 2011which may impede
their performance.

From these physical, technical, and psychological factors, and based on relevant
literature, an initial pool of 20 items was developddo | | owi ng Bandur ad

guidancejt was ensured that these items were related to behaviours and skills that
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were rooted in the context of performing in endurance sport. Rather than focusing on
a specific situationa general domain focus was instead decided .updtthough
several selefficacyr esear chers have cautioned again
self-efficacy which exists across domains (Bandura 1997; Maddux & Gosselin, 2003),
domain specific seléfficacy scales are a common approach to conceptualisation and
measurement of sedffficacy beliefs (Bandura, 2006; Feltz et al., 2008). In a sport
setting the Coaching Setffficacy Scald€Feltz, Chase, Moritz, & Sullivan, 1993he
Collective Team Efficacy ScalShort, Sullivan, & Feltz, 2005and the Refereeing
Efficacy ScaldMyers, Feltz, Guillén, &ithurbide, 20123l utilise a similar domain
approach. Furthermore the development of a more general domain scale can in turn
inform and facilitate the development of more specific-efltacy scalesd.g., a
running seHefficacy scale, or triatbn selfefficacy scale). For example, the Coaching
Self-efficacy Scale (Feltz et al., 1999) has been successfully adapted to be specifically
focused on high school coacli{dyers, Feltz, Chase, Reckase, & Hancock, 2008

youth sport coachdgdlyers, Chase, Pierce, & atin, 2011)

Additionally, whereas situation specific selfficacy scales report greater
predictive power for performance (Moritz et al., 2000), they in turn possess less
generalisability, and instead can reflect more on the task and transientaitiform
(e.g.,weather, perceptions of energy), rather than the underlyingféiekicy beliefs
(Bandura, 2006). As the primary aim of the scale was not solely the prediction of
performance, but instead to allow the examination of theoretical determimghts a
outcomege.g.,the sources of se#fficacy identified in Chapter 2adoptingageneral
domain focuswas justified In order to promote a high level of content validity, self
efficacywas operationalisenh the scaleusingé c an 6 ( B a rRegaréh@the2 0 0 6 ) .

response scale, al@0 response scale separated point intervalswas chosen
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Such a scale is commonly used in s#ffcacy research (Bandura, 2006; Feltz et al.,
2008) and has been suggested to report higher levels of predictive power than those
scales which use fewer interv@Rajares, Hartley, & Valinate, 2001Jonsidering the
general domain focus, t-h0€respansesaale,the scae wo r d
stem which proceeded the items was:

ABel ow you wi lohs aridiskilgithabarelimpartant for endwande

performance. When you are taking part in your endurance sport, how confident

are you that can do the following things. In each case please rate your degree of

confidence from O (cannot do at all) to 100 (oinet el y cert ain cat
Expert Review

For the purpose of content validation, two steps were undertaken. First, and in
line with best practice for the development of psychological questionnaigegH(ll,
Appleton, & Mallinson, 2016}he question stem, the initial list okerns, and the
response options was submitted to an independent panel of experts via email. The
panel consisted of three academics and two endurance sport coaches. The three
academics were from different institutions than the resdamh anchad published
research either relating to endurance psycholagy= (2) or selfefficacy scale
developmentr{= 1) in international peer reviewed journals. The two endurance sport
coaches had 18 and 22 years of coaching in running and triathlon respectively. This
stepwd conducted to obtain information on
relevance, as well as highlighting any possible missed i{®uan, Bouffard, &
Rogers, 1999)
Alongside this, following institutional ethical approval, interviews were

conducted to gain insight into how endurance athletes understood, processed, and

responded to the question stem, generated items, and response (@igtich &
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Ehrlenspiel, 2010)This was deemed a particularly important aspect of the scale
development, anglurance athletes would be the arsdr of the scale. Six competitive
endurance athletes (runners = 2, cyclists = 2, triathletes = 2), who had been competing
in their endurance sport for an average of 11.85 y&ids=(2.81) were recruited at

this stage. © facilitate this process of understanding, verbal probing was employed.
Verbal probes were aimed at comprehension and interpretatgn \What does this

mean to you?), and at judgment and decision malking, (how did you arrive at your
answer?).

Reaullts and Discussion

Comments from the expert panel supported the inclusion of 17 of the 20 items
submitted. Two items were suggested to be removed due to perceived sinalgrity (
OTaper appropriatelyd was deemdhgreftreoo si m
OTaper appropriatelyd was removed), and
|l ack of relevance across endurance sport:
feedback from the expert panel wapnpgest ed
nutrition and hydrat-fcméGuiret appwopsepaera
AEnsure appropriate hydrationo. Al though
inclusion into the scalee(g., Respond to other competitors pacing decisiahgse
were not added as it wéalt that these were not common across the endurance sport
domain. The scale stem and response scale were deemed to be satisfactory.

The interviews with the athletes suggestbdt the scale was clear and
measured appropriate factors relating to endurance performance. When probed about
the reason they gave the answers they provided, the athletes stated that they did so
based on their own prior experiences. As-sffitacy belefs are hypothesised to

primarily be determined through prior experiences (Bandura, 1883 )yas taken as
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an indication of appropriate content validity. Overall this process resulted in-an 18
item scale, named ®héi ¢ B cH5E8ESE whickecovengd r t

a range of different behaviours and skills relating to endurance performance.

Study B
The primary purpose of Studd/was to explore the factor structure and scale
score reliability of the 18&em version of the ESSES. The secondarmppse was to
provide evidence for the initial convergent validity of the ESSES. This was achieved

via an examination of its relation with other validated-séffitacy scales.

Method

Participants and Procedures

Following institutional ethical approval, gipants completed an online
survey, hosted on the Bristol Online Survey system and were recruited either through
social media (Facebook and Twitter) or emails to endurance sport clubs. Three
hundred and forty three (233 male, 108 female, 2 other) ipamis completed the
survey. The mean age was 38.42 ye8B3< 14.29) and participants had been taking
part and competing in their endurance sport for an average of 10.97SBar$Z.29).

Of the 343 participants, 137 were runners, 52 were rowers, fetraghletes, 49 were
cyclists, 49 were swimmer s, and 7 were
cross country skiers, two ragelkers, and two participants who did not specify their
endurance sport.

Measures

The 18item ESSES was administeredth the same question stem and
response format as listed during Study 1. As there are no other validated measure of

endurance seléfficacy, other measures which reenypothesisedo correlate with
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endurance selfficacy were chosem order to assessdltonvergent validity of the

ESSES. The following four instruments were used:

General SelfEfficacy Scale (GSES)The GSES is a Xem scale that is
designed to assess optimistic dediefs to cope with a variety of difficult demands in
life (e.g.,n | can solve most probl eniSchwakzer& i nve
Jerusalem, 1995Participants responded to each item on a-paumt Likert scale
which ranges from 1 (Not true at all) to 4 (Exactly true). The scale reported acceptable
scale score reliability U = . 78) .

Coping SeltEfficacy Scale (CSES).The CSES is a 2éiem scale that is
designed to assess a person's perceived ability to cope effectively with life challenges
and to employ effective use of coping strated@sesney et al., 2006)t has three
subscales: use gfroblemfocused coping€.g., i | can make a plan ¢
follow it when confront e dfocwsedictpingg.g.fidf obl em
can keep from feeling sad), and received social supporif | can get frien
me with thethinggd needo) . Participant s-pointssagonded
ranging from 1 (Cannot do at all) to 10 (Completely certain can do). All the subscales

were internall  8)onsistent (U = .77

Barriers to Training Self-Efficacy Scale (BTSES)The BTSES is an 18tem
scale (Bandur a, 2006) t hat is designed
maintain training when faced with various stresserg.(i Af t er recovering
injury that prevented me from temaiami ngo)
elevenpoint scale ranging from 0 (Cannot do at all) to 100 (Completely certain can
do) . Good | evels of internal consi stenc
Athletic Coping Skills Inventory (ACSI-28).The ACSH28 is a 28tem

scale that iglesigned to measure coping use and effectiveness in a{{8etéh,
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Schutz, Smoll, & Ptacek, 1993) comprises seven sport specific subscaleping

with adversity €.g.,il handl e unexpected situations
under pressuree(g.,i To me, pressure situations are
setting and mental preparatiang.,il set my own perfor mance

trainingo) ,eg¢idrmnc darmst reaatsiyorf or me to direct

thingo), freegddin Wwoomywquryve(a bit about
performanceo), c ometgiidle nfceee |a ncdo nnfoitd evnatt it h a
we | | 0Qoach abilityde.g.,il i mprove my skills by Iist
and instruction from coaches and peerso) .

four-point scale ranging from 0 (Almbgever) to 3 (Almost always). All the
subscales were intédr9ally consistent (U
Data Analysis

In order to ascertain the factor structure of the ESSES, exploratory factor
analysis (EFA) was conducted in line with common recommendatogs Costello
& Osborre, 2005; Fabrigar, Wegener, MacCallum, & Strahan, 1999; Tabachnick &
Fidell, 2007) Factor solutions and retention was explored using principal axis
factoring (PAF) with a promax rotation, and was assessed using parallel analysis
(usingO 6 ¢ 0 n n o) PAF @& @hdgen as it is not dependent on assumptions of
multivariate normality (Costello & Osborne, 2005). A promax rotation was chosen as
self-efficacy beliefs are hypothesised to be correlated (Bandura, 1997). Such a rotation
is commonly used in se#fficacy scale developmerd.()., Chesney et al., 2006; Feltz
et al., 1999). Factor solutions were then assessed upon theoretical inteitgretab
structural and pattern coefficients (> .40), interpretability of eloadings, and

communalities (> .20Trabachnick & Fiddell, 2007).
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Reliability was asseesd u s i ng Clnitalrctnaecgénd validity was
assessed using correlational anaymtween the ESSES, GSES, CSES, BTSES, and
ACSI-28.Cohen's (1992yuidelines of smallr(= .10), mediumn(= .30), and larger(

= .50) were used when interpreting correlations.

Results and Discussion

Exploratory Factor Analysis

The initial analyses based on the parallel analysis suggested the possibility
either a one, two, or three factor sol ut:i
= 1.42, 22 = 1.34, &3 = 1.28 from parall e
investigated considering itefnadings and the theoretical interpretakilivf the
factors. Ultimately, a one factor.€., unidimensional) solutionvas adoptedThis
decision was based on several reasons. First, in all the possible factor solution
combinations, most of the items primarily loaded onto the first factor. Sedwnd, t
other items tended to display high levels of crasgling with this first factor. Third,
although both the second and third factors were theoretically interpretable, they were
only formed from four and three items respectively.

In the process of scalefinement,seven items were removetdhese items
related to skills and behaviours that are carried out prior to performagcé#tém-16
APrepare physically for demanding event s
related to a variety of behavi@uand skills which are carried out during endurance
sport performance. This included behaviours and skills relating to psychological
factorsé.g.,tem8 AN Manage my thoughts degltemg even
1 i De al -inpry reléted pas),rand technical factore@.,ltem1 2 fAPace myse

appr op)kThefibabll-ifedm onefactor solution is presented infla 2
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Table 2 Factor Solution for Final Exploratory Factor Analysis (PAF)

Item ESSES Item M SD EC F1
No.
14. Maintain my concentration 80.56 16.75 .62 .79
18. Perform well in challenging events 81.14 16.57 .58 g7
17. Deal with feelings of effort and exertion 85.16 16.29 .53 .73
4. Manage my emotions during events 80.03 19.39 .50 71
8. Manage my thoughts during events 79.88 18.63 .49 .69
10. Manage and deal with unexpected events 76.33 17.58 .38 .61
2. Ensure appropriate technique and form 7471 16.78 .33 .56
12. Pace myself appropriately 75.96 18.67 31 .55
13. Manage and deal with unexpected weathe 79.91 19.13 .30 .55
1. Manage nosnjury related pain 82.39 17.51 .28 .50
5. Manage injury related pain 68.92 22.77 .26 49
Eigenvalue  5.02

Note.EC = Extracted Communalities.

Reliability and Validity

assess the reliability and validity of the scale. In terms of scale score reliability, the

After establishing the factor structure of the ESSES, the next stage was to

ESSES displ ayed

validity, correlations between the ESSES, the CSES, GSES, BTSESC&@®8 are
presented in Table. Examination of the correlations between the ESSES and other

scales revealed significant positive relations, and these relations tyyecally

acceptabl e

C of conei@enth 6 s

medium and mediurto-large in size. This provides initial evidence for the convergent

validity of the ESSES.
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In conclusion, Studyd provided initial evidence for the ESSES as a measure
of seltefficacy for endurance sport. The unidimensional escE@monstrated good

levels of scale score reliability and convergent validity.
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Table3. Correlationsfor the ESSES, GSE, CSE, BTSE, and A&8%h =343)

Variable 1 2 3 4 5 6 7 8 9 10 11
1. ESSES
2. General Selefficacy A5**
3. Coping Selefficacy bh** B3
4. Barriers to Trainingself .52** .33** .43**
efficacy
5. Coping with Adversity .65** .39** 58* 34"
(ACSI)
6. Coachability (ACSI)  .41* 23* 35 21" 39"
7. Concentration (ACSI) .63** .38** .38** .36° .55 .36
8. Confidence and b52%*  38** 39** 48" 43" .28 .48"
Motivation (ACSI)
9. Goalsetting and Mental .32** 25% 27+ 29" 29" 13 .26 .47
Preparation (ACSI)
10. Peaking under Pressure .48** .38** .32** 23" 48" 49" 37" 41" .26"
(ACSI)
11. Freedom from Worry ~ .22** .06 .24** .05 .29 .19° .13 -03 -.06 -.04

(ACSI)

Note ** = p<.01; *=p< .05
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Study C
Study C had two aims.The first aim was toconfirm the 1litem
unidimensional structure of the ESSES using confirmatory factor analysis (TOF).
second aim wat® provide further evidence for the validity of the ESSES. Specifically,
the scale was assessed tsrdoncurrent and criterierelated validity by examining
the relation between marathons completed and maximal oxygen uptake (VO2max)

with the ESSES, using structural equation modelling (SEM).

Method

Participants and procedures

As in StudyB, following institutional ethical approval, participants completed

an online survey which was hosted on the Bristol Online Survey system. Participants
were recruited through social media (Facebook & Twitter) and contacting endurance
sport clubs in the United Kingdom.

Participants for Stud¢ consisted of two samples. Sample 1 consisted of 115
marathon runners (89 males) with a mean age of 39.84 y&ars 10.25) who had
been competing in distance running for 12.47 yeaix«11.59). Sample 2 consisted
of 105 endurace athletes (63 males) with a mean age of 42.38 y8&rs (11.78).
Thirty-six of the endurance athletes were runners, 17 were cyclists, 45 were triathletes,
five were swimmers and three were racewalkers. The athletes had been competing in
their endurancsport for an average of 11.32 yed8®E 10.03).
Measures

The 1titem ESSES was administered with the same question stem and
response format as listed during Studlyand StudyB. In addition, in Sample 1,

marathon runners were asked to indicate theirpteted number of marathons. The
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purpose of this was to help provide criterion validity for the ESSES, as experience is
hypothesised to be a key determinant of-efitacy beliefs (Bandura, 1997).

For Sample 2, participants were asked questions to estivM@2max.
VO2max was estimated using formulas for nistalek, Housh, Berger, Coburn, &
Beck, 2005a)and women (Malek, Housh, Berger, Coburn, & Beck, 2005b). Reported
age (years), weight (kg), height (cm), hours per week of exercise, duration that
participants had consistently (no more than one month without exercise) been
exercising (in years), and gpical session rating of perceived exertior2(Bscale)
was used to determine the VO2max. VO2max is the maximum capacity of the body
to consume oxygen during maximal exertion and is considered an important
physiological determinant in endurance perfornea@ioyner & Coyle, 2008). As a
further measure of concurrent validity,was hypothesised that the ESSES would
correlate with estimated VO2max
Data Analysis

Model fit was assessed via confirmatory factor analysis (CFA) using Mplus
8.0 (Muthén & Muthén2012) and robust maximum likelihood estimatidtultiple
indexeswere usedt@a s sess model fit for the CFA:
index (CFI), tucketewis index (TLI), and root mean square error of approximation
(RMSEA). The following criteriavere indicative of acceptable model fit: >.90 CFI,
>.90 TLI, and <.09 RMSEAMarsh, Hau, & Wen, 2004 SEM was then usetb
examine the relation between the number of marathons completed, estimated

VO2max, and scores on the ESSES in each of the relevant samples.
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Results and Discussion

Assessment oFactorial Structure
Theinitial CFA provided an adequate fit to the dada2df) € 108.47(44)p <

.001, CFI =.92, TLI = .90, RMSEA = .08). These findings provide further support for
the 1kitem unidimensional structure of the ESSES. Moreover, an exaanrda the
standardised parameter estimates from the CFA indicated that all loadings were
significant and meaningful.€., > .04). The factor loadings andn i g u eohtkes s 6 s

CFA are reported in Table 4

Table4. Standardised Factor Loadings for FinaFA Solution

CFA
ltem Factor Loading Uni quenes
13 B2%** B2%**
17 N G AQ*F*
1 .60*** .B64***
14 A9 .38***
10 B4*** H59*r*
5 ATHF A9
12 H52%F* A3
2 AT A TFF*
18 B7** 56***
4 2R A9*F*
8 .84*** 30%**

Note ** p<.001

Validity

The results of the SEM based on Sample 1 revealed that the number of

mar at hons compl eted significantpEWY2predi c
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Additionally, the results of the SEM based on Sample 2 revealed that estimated
VO2max significantly predi cg=.00l)sTekerr es on
together, these findings provide further evidence for the concurrent and criterion

related validityof the ESSES.

General Discussion

Seltefficacy is likely to be an important factor in endurance performance
(e.g., Burke & Jin, 1996; LaGuardia & Labbé, 1992). To date, however, ne non
hierarchical selefficacy measure has been developed foetttirance sport domain.
To address this deficit, the Endurance Sport -E#ltacy Scale (ESSESyvas
developed and validatedThrough three rigorous studies, aligned with best
psychometric practice, an -item scale that assesses wdffcacy beliefs relged to
endurance performaneeas derived

The ESSES captures the breadth of physical, psychological, and technical
facets associated with endurance performance. For example, the management of
exercise induced sensations is often identified as a key dewfamrtidurance
performance in both quantitative and qualitative resg@stokorki & Mauger, 2016;
Marcor, 2009; McCormick et al., 201&impson, Post, Young, & Jensen, 2014)
Similarly, intrusive thoughts and unwanted emotions are commonly reported by
endurance athletes and may interfere with performance (Holt, Lee, Kim, & Klein,
2014; Lane & Wilson, 2014). Sefffficacy to control anananage exercise induced
sensations and intrusive thoughts and emotions is likely to be an important factor in
understanding and enhancing endurance performance.

Although endurance performance is underpinned by several different
performanceelated facetshe ESSES was found to be unidimensional. This may be

because of the overlap that exists between the facets associated with endurance
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performance. For instance, exereisduced sensations have been demonstrated to be
related to pacing decisions, ability maintain concentration, and the occurrence of
unwanted thoughts and emotiofddauger, 2014; McCormick, Meijen, Anstiss, &
Jones, 2018; Whitehead et al., 201I)is level of overlap between the feganeans

that it is unlikely to identify distinct separate factors, and that instead the ESSES can
be best understood as relating to behaviours and skills which occur during
performance. It is this level of overlap that also resulted in the removalesf gemns
generated in Studi that related to preparatory aspects of endurance performance.
Interestingly, this overlap between different sefficacy beliefs draws a parallel with

the overlap observed between the sources ofe$idhcy in Chapter 2.The
observation of these overlaps provides further evidence for the avoidance of
reductionist perspectives in studying seficacy, as it demonstrates the complexity

of the selfefficacy constructFurthermoreas the goal of the current research was to
develop a seléfficacy scale for endurance sport performance, not prepar#tisn,
does not represerta major limitation.

The findings illustrate that the ESSES may be a reliable and valid measure.
Regarding reliability, we consistently reported higbels of scale score reliability. In
addition, several forms of validity were supported. For convergent validity, endurance
sport selfefficacy correlated positively with related sefficacy beliefs €.g.,barriers
to training) and use of coping skitisiring competition. This is line with research that
has demonstrated that sefficacy is associated with the use and maintenance of
adaptive coping strategies during competition (Kane et al.,, 1996). Regarding
concurrent validity, in line with previous search €.g., Okwumabua, 1985), the
number of marathons an athlete had completed predicted ESSES scores. This provides

further evidence for the association betweena#itacy and prior experiences. This
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is important because prior success is hypothes$tsbe the key source of selfficacy
(Bandura, 1997; Feltz et al., 2008). Regarding criteraated validity, estimated
VO2maxWas a significant predictor of endurance sport-e#itacy. Because of the
physiological demands of enduaie sports (Joyar & Coyle, 2008, the possession of
high levels of physical fitnese.@., high VOmay, are likely to lead to increased
perceived capability. This provides further support for research linking levels of
physical fithess and se#ffficacy(Carwso & Gill, 1992)
Limitations and Future Research

The present research has two main limitations. Rhretheasure was derived
from crosssectional data. This meant thrad evidence for the criterion or predictive
validity of the ESSES was able to be providell.also meant thathe testretest
reliability could not be examined o address these issues, researchers should examine
the predictive, criterion and testtestreliability validity of the ESSES in future
studies. Second, for all three studies, convenience samypdisigsedWhereas this is
common practice for research in sport, it may have biased the samplesgulted in
only individuals who already had arterest in the psychological aspects of endurance
performance participating in the study). In the same vein, it may be possible that
endurance athletes with low levels of seficacy, such as novices, lacked a strong
athletic identity (Brewer, Van Raalt& Linder, 1993), which may have meant that
they would not have considered themselve
would not have participated in the current research.

These limitations aside, the ESSES could make a valuable contribution to
future selfefficacy research. In recent years, there has been an increased focus on the
self-efficacy-outcome relationship at the withperson leve{Gilson et al., 2012)The

ESSES could be used to examine the relationship betweeeffsedcy and various

95



outcomes such as performance, copargl satisfactionlhis could also be combined
with the longitudinal assessment of sefficacy detailed in Chapter 2. Specifically,
through using a combination of the ESSES, standard hierarchiceffsedicy scales,
and qualitative interviews at specifime-points, likely causal mechanisms of self
efficacy change could be identifiebhis would help provide valuable insight into the
malleability of selfefficacy beliefs and provide evidence for how they may change in
response to factors such as tragnitapering, and competitive performances (Feltz et
al., 2008).

Additionally, the ESSES could be used to facilitate future qualitative research
as well. For instance, endurance athletes could complete the ESSES prior te a semi
structured interview. Intereiv questions could then focas reasons for high scores
for various sukskills, but also reasons for low scores. Such an approach would help
strengthen a limitation of the study in Chapter 2, in which not much attention was paid
to reasons for low se#fficacy.

Alongside these directions for future research, the ESSES can act as a useful
tool for practitioners, coaches, and athletes. Given the strength of the relations between
self-efficacy and performance (Moritz et al., 2000), high levels ofeféilfacy are
likely to be desirable for athleteBhe ESSES provides practitioners and coaches with
the opportunity to identify low and/or weak sefficacy beliefs relating to endurance
performanceThis could help provide clear starting points for targetéeuentions
and discussions with athletes. While caution should be applied in attempting to
classify athl et e seffiecacy (Féltz ét g.h2008)pthe ESSES eodld i n
nevertheless provide an effective starting discussion point for intendrased

practice. Furthermore, the ESSES could be used by coaches in order to develop more

effective training plans, wh-effcdcybeliefs.p r e

96

S

I



This would align with the theme of cumulative experiences identifigdhiapter 2,
which suggests that small incremental increases ireffeticy could be achieved
using effective goal settingOverall, the ESSES providéise opportunityfor more
targeted interventions. Such interventions may result in greater performance benefits
t han c¢ o msaeefits-alldnbe approaches (cf. Mc Cor mi ¢
Conclusion

The current study provides initial evidence for the validity and reliabditthe
11-item Endurance Sport Sdffficacy Scale (ESSES). The ESSES is the first-non
hierarchical selefficacy scale developed specifically for the endurance sport domain.
This development of the ESSES addresses the second aim of the current thefsis, w
was to develop an effective measurement technique foelidcy. The ESSES
providesresearchers, practitioners, coaches, and athletes with a means to assess and

understand sekéfficacy beliefs in endurance sports.
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Chapter 4. The effect of perceved task
difficulty on self-efficacy and attributions in

experienced distance runners
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Abstract
Objectives: Two key determinants of sedffficacy for an upcoming task are the
perceived task difficulty, and the causal attributions for previous performances. An
understanding of these determinants and associated varialdespérception of
effort), would help ehance our knowledge relating to the malleability and alteration
of seltefficacy. To facilitate this understanding, the current study examined how a
task difficulty manipulation may influence both sefficacy and posperformance
attributions in distare runners. Method A singleblind, within-subject,
counterbalanced design was employed. Eighteen (six female) distance runners visited
an exercise laboratory on four occasions. Visit one consisted of familiarisation, and
visits two, three, and four consisted of a-simute preload at a fixed workload,
followed by a seHpaced 5km time trial. The task difficulty manipulation consisted of
an increase in the treadmill incline from 1% to 2%. Measures of affect, heart rate,
perception of effort, sekfficacy, performance, anaktributions were taken during
each visit.Results Repeated measurddNOVAS revealed a significant effect of
condition on task selfficacy and performance sadfficacy strength, but not
performance seléfficacy level. RMANOVAS also revealed a signifnt effect of
condition on posperformance attribution€onclusions The current study examines
how a task difficulty manipulation may influence sefficacy and attributions in
distance runners. The findings provide evidence for the malleabilityifeéBieacy
beliefs, and the use of a task difficulty manipulation to alter attributions and self

efficacy in experienced individuals
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As explored and discussed in Chapter selfefficacy beliefs for endurance
performance are derived from several searof informatior(Bandura 1997; Feltz et

al., 2008; Samson & Solmon, 2014). The first and most powerful source of self
efficacy is an individual 6s own prior pe
individual perceives themselves to have been sstidgweviously, selefficacy will

likely be raised, whereas previous failure will likely lower s#ffcacy (Bandura,

1997). The second source of seificacy is vicarious influences, which represents the
observation, modelling, and social comparisaragle with others. The third source of
selfefficacy are social and verbal persuasions which incorporates information
provided by feedback from coaches and training partners ari@dkefifom the athlete
themselves (Feltz, 2008). Although traditionally ceptualised as the same source
(e.g.,Bandura, 1977), perceptions of physiological and affective state represent the
fourth and fifth sources of sedffficacy respectively. Perception of physiological states
refers to an i ndi vindhyaidalGtatesy.gair; fatipue,jiamdn o f  t
energy), and similarly affective states
affective stated.g.,happiness, fear, and anxiety).

These sources, however, do not directly contribute to the formation and
alteration of selefficacy beliefs. Instead, they are involved in a series of cognitive
appraisals and analyses. Gist and Mitchell (1992) outlined a-¢hage process of
analysis that explains how these sources of information lead to the formation and
alteration of seHefficacy beliefs. These three stages involve an understanding of the
task requirements, the causal explanation of previous performances, and an
understanding of oneds own personal res ol

The first stage in théormation of seHefficacy involves an analysis of task

requirements and task difficulty. As selfficacy represents an individual perceived
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capability, they must first gain understanding of what they are comparing their
capability against (Gist & Mitchkl 1992). When considering task difficulty, it is
important to distinguish between objective and subjective difficulty. Objective
difficulty relates to the objective changes in effort or ability required to perform, such
as running on a steep incline apoged to a flat service. In the endurapeeformance
domain this objective difficulty also relates to physical exerceggacity such as peak
running speed or peak power output (Kearon, Summers, Jones, Campbell, Killian,
1991). Subjective difficulty, congratively, relates to what an individual perceives
about the task, and as such subjective task difficulty will be referred to as perceived
task difficulty throughout this article. Although objective and perceived task difficulty
are likely to be stronglyarrelated €.g., Sides, Chow, & Tenenbaum, 2017), when
considering seiefficacy, it is the perceived task difficulty which is most important
(Gist & Mitchell, 1992). There is evidence to support this relationship between
perceived task difficulty and sedffficacy with Sides, Chow, and Tenenbaum (2017)
demonstrating that increases in perceived task difficulty (which were brought about
by an increase in objective task difficulg/g.,an increase in intensity on a hand grip
dynamometer) led to lower leved$ selfefficacy for that task.

In the exerciselomain these perceptions of task difficulty likely relate to
perception of effort. Perception of effort represents how hard, heavy, or strenuous a
task is deemed to be (Marcora, 2010) arid propose that perception of effort is
likely to be highly related to perceived task difficulty. This proposition is based on
several strands of evidence. First, perception of effort has been demonstrated to be an
important determinant of selffficacy beliefs for endance based exercise in a
cycling task(Matsuo et al., 2015)Second, theoretical perspectives have argued that

an important aspect of perceived effort is that it provides information about task
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difficulty (Preston & Wegner, 2009). Third, the verbal anchors on the most commonly
used measure of perception of effgihe Borg 620 scale, Borg, 1998) can be viewed
as corresponding to task difficultg..,easy, somewhat hard, hard, very hard).

As individuals gain more experience with tasks and situations, they are less
likely to focus on the demands and perceivefialilty of the task, but they instead
rely on their interpretation of the causes of previous performance (Bandura, 1989;
1997; Gist & Mitchell, 1992). The attributional analysis of experience involves
individuals seeking to understand why a performancel legcurred and represents
the second stage of analysis. According
individuals attribute their performance across three key dimensions: locus of causality,
stability, and controllability. Locus of causality refeto whether the causes of
performance are internal or external to the person, stability refers to the extent that a
cause is likely to change, and controllability refers to whether a cause can be modified
by a person (Weiner, 1985, 1992). Perceptionstalbility and controllability have
been demonstrated to be the two most important attributions regardiregfieelfy
(Bond et al., 2001; Gernigon & Delloye, 2003; Coffee & Rees, 2009). Research
examining sekefficacy and attributions, however, has ldygelied on novel tasks
(e.g.,blindfolded dartthrowingi Coffee & Rees, 2009), and no studies have examined
the attributiorself-efficacy link in an endurance context. An increased understanding
of how the attributional causes for performance may lmkselfefficacy in an
endurance context, is particularly warranted given the strength of evidence
demonstrating that attributions can be changed through interveatmrRees et al.,
2009).

The last stage of analysis in the formation and alteratioglfeéHicacy beliefs

requires individuals to assess the availability of specific resources or constraints for
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performing the task (Gist & Mitchell, 1992). This assessment considers personal
resourcesd.g.,ability level, fitness level, anxiety) as well sisuational factorsg.g.,

competing demands, other competitors, weather) that would likely influence
performance on the task and is in accordance with key tenets of social cognitive theory
(Bandura, 1986; 2001). In the endurance performance domairasessment of

personal resources is likely to relate to perception of effort. For example, if a runner

is aware of the perceived effort experienced while running at a certain speed, and then
when running at this speed there is an incongruence betweexptatesl i e., what

was experienced before) and the experienced perceived effert what is
experienced now), this could suggest a
perceived task difficulty was harder (as evidenced through an increaseéivpdr

effort), and there was no discernible change in in the objective task diffieudty (

running up a hill), this could suggest some personal resource has chagged€rgy,

fitness, or motivation), and as such sfficacy for the task may desaise or be altered
altogether.This interaction between the expected and the experienced physical
sensations was identified in Chalpvhiler 2 un
the participants in Chapter 2 discussed how this could influencestiéefficacy,

there has been no research to date that has attempted to examine this using an
experimental methodology.

The three stages of analysis outlined by Gist and Mitchell (1992) offer a clear
avenue for understanding how sefficacy beliefs arealtered and maintained in
endurance sports. To investigate these stages experimentally, it is important that we
possess valid manipulations and methodologies. One approach caidohdpa task
difficulty manipulation. An increase in objective task diffity (e.g.,through raising

the incline of a treadmill) is expected to lead to an increase in perception of effort and
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a decrease in performance (Rejeski, 1981). If individuals were not aware of this change
in objective task difficulty, and they understabeir expected perception of effort for
the task based on their prior experiences, the change in perceived difficulty (as
evidenced through an increase in perception of effort), dmyerceived asesulting
from a change in personal resources, theeet@using a decrease in sefficacy.
Importantly, whereas Sides, Chow, and Tenenbaum (2017) previously demonstrated
a negative relationship between perceived task difficulty ane:#edficy, participants
in the study were aware that the objective diffiy of the task had changed. How
changes in perceived task difficulty (when the objective difficulty is believed to be the
same) may influence sedffficacy remains unclear. A task difficulty manipulation,
therefore, could be a suitable methodology faingng an increased understanding of
the malleability of sekefficacy beliefs. Additionally, it could also prove a valid
experimental method for altering attributions in experienced individuals.

The use of an experimental method also aligns withtireeun t useefs i s 6 s
a mixedmethods approachin Chapter 2, qualitative inquiry was used to gain an
understanding of endurance athletes experiences regarding the formation of their self
efficacy. The use of an experimental methodology in the cuchayter would help
advance these previofiadings andprovide further evidence for an aspect of reality
which can not be identified solely through qualitative methoids., (causal
mechanisms for change; Fletcher, 2017).

Based on the points presentedaq the current study attemgtsaddress the
third aim of the thesis regarding the malleability of sdffcacy beliefs by examining
the effects of a task difficulty manipulation on seffficacy and posperformance
attributions in experienced individls. Specifically, it was hypothesised that.

1. Self-efficacy would be significantly lower in the manipulation condition.
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2. Postperformance attributions of controllability and stability would be
significantly lower in the manipulation condition.
3. Thechange in perceived effort between the conditions would be negatively

correlated with the change in sefficacy between the conditions.

Method

To address the research questions a sibighel, within-subject, repeated
measures, counterbalanced desigs wsed. The design had two conditions; normal
difficulty (ND; 1% incline) and increased difficulty (ID; 2% incline).
Participants

Participants were twelve male (age = 38.5 + 12.2 years, height = 177.5 *
7.6cm, weight = 68.9 = 6.5kg, maximum oxygen uptpkeoomax] = 59.3 + 5.7
ml-kg-1 -min-1) and six female (age = 42.8 £ 11.6 years, height = 169.2 + 4.4cm,
weight = 60.2 £ 6.8kg\v0-max = 52.0 £ 2.6 ml-kd. -min-1) runners recruited from
local running clubs. Participants had been engaging in competitive running for 15.1 +
10.5 years, were training 10.2 + 3.7 hours a week, and were healthy and free of injury.
All participants had compted at least three 5km races in the prior 6 months. Five
kilometre personal best (PB) during this time was 19:53 * 2:16 minutes for men, and
22:36 = 3:09 for women. An apriori statistical power analysis calculated that 16
participants would be necessarilyo det ect a medi uFm0.25¥f f ect
with an U error probability of .05 and 90
repeated measures (based on comparable data from other siatystaff, 2014)

Following University Ethics Committee approval, participants, none of whom
had prior knowledge of the nature of the study, were recruited focal funning
clubs. Participants were informed that the study was an investigation of psychological
factors elating to running performance.
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Measures

Positive and negative affect cale (PANAS).Positive and negative affect
were measured using the PANA®atson, Clark, & Tellegen, 1988)he PANAS is
comprised of ten positive affect itenesd.,excited) and ten negativefet items €.g.,
distressed). Responders rate the extent to which they are feeling each item at the
present moment on a fiy@oint scale, ranging from 1 (Very slightly or not at all) to 5

(Extremely).

Selt-efficacy. Task selfefficacy was assessed witlt6atem measure of nen
hierarchical selefficacy scored on an ifdoint scale (0, no confidence at all to 100,
complete confidence). The scale was developed in line with recommendations by
Bandura (2006) and focused on skills and behaviours related thrthinde trial such
as: pacing, controlling emotions and thoughts, pushing physically, managing pain and
discomfort, and managing feelings of exertion. Pooled data from across the study
reveal ed a satisfactory scalsdfefScacpwas r el i
assessed through a hierarchical scale which consisted of a list of descending 5km
times. Participants were asked to indicate their confidence in completing the 5km run
in that time on ar1-pointscale (O no confidence at all, 100conplete confidence).

The scale consisted of nine times, which were individualised for each participant. The
first point represented 88% of their 5km PB, and then each point increased by 2% to
a total of 104% of their 5km PB. To aid with ease of understaratidganswering,
times were rounded to the nearest multiple of fevg.(a time of 21:32 became 21:30).
Level of selfefficacy was calculated as the number of time points where a confidence
rating was provided. Strength of selfficacy was calculated ate sum of all

confidence ratings (@00) divided by the indicated levels of sefficacy (Feltz et al.,
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2008). Pooled data from across the study revealed acceptable internal reliability for
the performanceseé f f i cacy scale (U = .81).

Ratings of perceved exertion (RPE). In-task perception of effort was
measured with the-BO RPE Scale (Borg, 1998 articipants were given instructions
which included a definition of percept.i
strenuous t he e x 20103 anserplafatoe of thednaturd/eama useoof a
the scale, definitions of scale anchors, and a statement that there are no right and wrong
answers. Participants practised using the scale during the familiarisation time trial.

Subjective performance atisfaction. Subjective performance satisfaction
was assessed througbevenpointLikert scale (I Not satisfied at all, ¥ completely
satisfied).

Attributions. Postperformance attributions were assessed using the Revised
Causal Dimension Scale (rCEIB McAuley, Duncan, & Russell, 1992a 12item
selfreport scale consisting of fowsubscales: stability, personal control, external
control, and locus of causality. Participants were asked to reflect on the probable
reason(s) for their performance, and then rated their level of agreement with 12 bipolar
adjective statements, from 1 (pement) to 9 (temporary).

Post study questionnaireTo pr obe whether participa
aims and hypotheses, participants were asked to describe what they thought was the
purpose of the study.

Procedure

Each participant visited the experint@rfacility a total of four times. The four
visits comprised of a familiarisation and maximum incremental testing on visit one,
followed by three experimental visits which involvedigminute preload run at a

fixed speed, followed by a 5km time trialhd purpose of theix-minutepreload run
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was to provide participants with a comparison point for the increased difficulty
condition. Following familiarisation participants were randomly allocated to either a
ND-ID-ND (n = 9) or NDND-ID (n = 9) counterbancing system. Data from each
participant was collected individually during these visits. Each visit commenced at the
same time of day + 2 hours, in order to minimise any circadian variations (ACSM,
2013). A minimum of 48 hr was given to rest between dams. All participants

were given written instructions to maintain their current diet and exercise regimen for
the duration of the study. The day before each visit participants were asked to drink
40mL of water per kilogram of body weight, sleep for aiste7 hours, refrain from

the consumption of alcohol, and avoid any vigorous exercise. Participants were also
instructed to avoid caffeine for at least 3 hours before testing (ACSM, 2013). At each
visit to the laboratory, participants were asked to corapégtre-test checklist to
ascertain if they had complied with the instructions, and to check for illness, injury or
infection. Two digressions due to illness were reported, and these two participants
were rescheduled for the following week. At the endhefrtfourth visit, participants

were fully debriefed, including the true purpose of the study.

Session One familiari sation and incremental max éesting. After gaining
written informed consent, the participan:
were measured. Participants completed questions relating to demographics, training
and running event history.

Participants then completed an incremental exercise test to volitional
exhaustion on a treadmill (Pulsar 3P; h/p/cosmos Sports and Medical, Nussdo
Traunstrein, Germany) with continuous measurement of respiratory gas exchange
using a metabolic cart calibrated according to the manufacturers instruction before

each test (Metalyzer 3B; Cortex Biophysik gmldipzig, Germany). Following a 5
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min warmup at a seHselected pace, participants began at an intensity based on their
ability, with the intention of reaching volitional exhaustion within-1Z0 minutes.
Stages during the test lasted 2 minutes, with 2% increments in incline for each of the
first 5 stages, followed by 1kph increments to volitional exhaustion. Heart rate was
measured continuously by wireless telemetry (Polar RS400, Kempele, Finland).
o2max was determined as the highest value for a 30 second average. Mean data for all
18 participantsindicated that volitional exhaustion was reached in 10.32 + 2.12
minutes.

After completion of the incremental testing, participants were allowed a fifteen
minute recovery period. During this time, participants were familiarised with measures
that would baused in the upcoming visits. First, and in line with recommendations by
Bandura (2006), participants were familiarised with the -nienarchical and
hierarchical selefficacy scales that would be used in the study. Participants were
instructed to indicatéheir perceived capability of achieving a time or behaviour in
that immediate moment, rather than what they might be able to do one day, or what
they would like to be able to do. Participants were also instructed on the use of the
Borg 620 RPE scale (Bgr 1998) which would be used during the 5km run.

Following the rest period and measure familiarisation, participants completed
a familiarisation 5km run on the treadmill. Participants were told that all runs would
occur at a 1% incline. Participants wamstructed to use this 5km as a practice before
the experimental visits, and to gain a familiarity with the controls, and treadmill
running. Every 1km, participants were asked their RPE. Heart rate was measured
continuously throughout. No verbal communioatbccurred between the participant
and the experimenter, outside of the measures every 1km (McCormick et al., 2015).

Participants were free to alter the speed of the treadmill during the time trial through
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the use of a control panel which was locatedectostheir right hand, and was freely

accessible.

Remaining sessionsUpon arrival, participants completed the experimental
instructions checklist and the Positive and Negative Affect Scale (PANAS). After
completion, participants were allowed to carry inatir own individual warm up. The
duration of this warm up was recorded on the first experimental visit, and kept the
same for subsequent visits.

Following the warmup, participants undertook a preload comprising six
minutes of running at 90% of their 5knBMpace (13.8 = 1.4 km/h). The purpose of
this fixed six minutes was to provide participants with information pertaining to the
perceived task difficulty of running at a speed similar to which they would in the time
trial. This therefore would allow a comson point for the manipulation visit. During
this preload, heart rate was monitored continuously, and RPE was assessed in the final
30 seconds.At completion of the preload, participants were allowed a six minute
break before completing the 5km timetriThe length of this break was recorded and
maintained on subsequent visits. During this break participants were presented with
both a task seléfficacy scale, and an individualised hierarchical performance self
efficacy scale for the upcoming 5km rukfter completion of the scales, participants
were instructed to complete the 5km run as quick as they could. Participants were free
to adjust the speed through the use of a control panel. Heart rate was monitored
continuously throughout, and RPE was reedrévery 1km. After the completion of
the 5km run, participants completed a second PANAS, indicated their subjective
performance satisfaction, and then completed the Revised Causal Dimension Scale

(rRCDS).
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The increased difficulty (ID) condition (2% incéh was identical to the
normal difficulty (ND) conditions (1% incline), except that during the preload, as the
speed of the treadmill was increased, the incline of the treadmill was raised to 2%
rather than 1%. This increase in incline was maintained gihiaut the preload and for
the 5km run. Prior research has indicated that such an increase in incline can lead to
an increase in oxygen consumption, therefore increasing the physical demand of the
task (Jones & Doust, 1996Although a 1% change in incline represents a relatively
small change in task difficulty, this was important as it was hypothesised that too large
a discrepancy would lead to participants believing the task had changeder to
hide the change from participants, on the control panel of the treadmill the information
relating to incline and heart rate were covered up by a piece of paper under the guise
of being needed for another experimenters study. This piece af\wapgresent on
all visits, as to not arise suspicion. At the end of the study participants were asked to
disclose what they believed the true purpose of the study was.

Statistical Analyses

Independent-tests were conducted on all primary dependent masa(sel
efficacy and attribution) and manipulation check variables (perceived exertion, heart
rate, performance, affective responses, and subjective performance satisfaction) in
order to assess order effects. Repeated Measures Analyses of Variar&&lI([RIA)
were conducted for each of the primary dependent variablese{fetfcy and
attributions), and for the manipulation check variables (perceived exertion, heart rate,
performance, affective responses, and subjective performance satisfaction)e A thre
(condition) x five (distance covereice.,each kilometre) RMANOVA was conducted
to investigate the effects of the task difficulty manipulation on heart rate, perceived

exertion, and speed during the 5km time trial. In order to investigate the rehagion
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between changes in perception of effort during the preload, and changes in self
efficacy, change scores were calculated by averaging the two ND condition scores,

and then subtracting this from the ID condition. If assumptions of sphericity were
violated, the Greenhoug@eisser correction was used to report analyses-Heast

analyses were conducted using a Bonferroni correction where significant F ratios were
observed. Statistical significance was acceptga@s 0 . 0-Sailef)t Bffect sizes

for RM-ANOVA outcomes (dp)] ) are o e@Polé@aeh@s 11999 Tabl €
effect sizes are reported where relevant.
medium (r = .30), and large (r = .50) were used when interpreting correlations. All
analyses wereonducted using the Statistical Package for the Social Sciences (IBM

Statistics 23.0; SPSS Inc., Chicago, IL).

Results
Mean and standard deviation (SD) data for all dependerables are presented in
Table 5
Manipulation Checks

Post study questionnaire. Analysis of the posstudy questionnaire revealed
that no participants guessed the aims of the study. The majority of the participants
believed the aim of the study was to investigate how emotions and performance beliefs
may influence runningerformance.

Order effects. To check the data for order effects, independent sarifgess
compared participants undertaking the 2% incline followed by the 1% incleng (
ND-ID-ND) with those receiving the 2% incline after the 1% inclines,(ND-ND-

ID). All study variables were included, with no significant differences being observed
for seltefficacy, performance, RPE, HR, or affect. Participants who received the 2%
incline followed by the 1% incline reported significantly higher perceptiohs
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external locus of controt,(16) = 2.28p = .041,d = .24. Given the lack of theoretical
explanation for this finding it was considered a false positive and when viewed amid
the other nossignificant relationships it was interpreted from these datarder

effects were present.

Pre-test and posttest affect. RM-ANOVAS revealed no significant effect of
condition on preest positive§ = .911), or negative affecp & .501). This indicates
that participants did not experience differing affect priorthe experimental
conditions, and thus, makes it unlikely that any difference in variables can be attributed
to affect. A RMANOVA revealed a significant effect of condition on post time trial
positive affectF (2, 34) =10.49p< . 001, d p ] ttime trial2n8gativea n d p
affect,F (2,34)=491p= . 013, dp] = .22. Pairwise con
affect was significantly lower in the ID condition than the first ND conditpon 009,
d=0.86) and second ND conditign<£ .001,d = 0.87). Pairwise comparisons revealed
no significant differences between the two ND conditions=(.998,d = 0.09).
Pairwise comparisons revealed that negative affect was significantly higher in the ID
condition than the second ND conditign< .003,d = 1.08), but not in the first ND
condition o = .699,d = 0.34). The pairwise comparison between the two ND
conditions revealed no significant differencps=(.340,d = 0.41).

Effect of manipulation on preload RM-ANOVAS revealed a significant
effect ofcondition on preload RPE,(2,34)=7.13p= . 003, dp] =.29.
significant effect was found for preload HR(2,34)=2.89p= . 069, dp]|] =
Pairwise comparisons revealed that preload RPE was significantly higher in the ID
condition than the fat ND condition jp = .035,d = 0.52) and the second ND

condition = .002,d = 0.63). The pairwise comparison between the two ND
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conditions revealed no significant differenpe=(.779,d = 0.31). This indicates that

the manipulation increased the pereapof effort in the preload condition.

Effect of manipulation on the 5km time trial. The 3x5 RMANOVA
revealed a significant main effect of distance covered onHR.001), RPE f <
.001), and speeg & .001). As can be seen in Figure 1, HR, RPE, and speed all tended
to increase across the 5km time trial. The 3x5-RNOVA also revealed a significant
main effect of condition on 5km time trial RPEX .023) and speeg & .001). There
was no significanéffect of condition on 5km time trial H E .741). The 3x5 RM
ANOVA also revealed a significant interaction between distance covered and
condition for HRJF (8, 136) =2.44p= . 017, dpF(@B,436. =235 = RPE,
. 008, dp] = F(BIB=477@<n d. 0sOple,e dd, p | = .22,
Figure 1B, follow up onavay ANOVAs revealed that RPE was significantly higher
at the third km time point in the ID condition than in the second ND condiien (
.003) but not the first ND condith (p = .250). Additionally, as can be seen in Figure
1C, speed was significantly slower at the third, fourth, and fifth time points in the ID
condition than the first ND conditiomp & .006,p = .021,p = .019) and second ND

condition p=.012,p=.012,p=.004).
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Figure 1. Mean + standard deviation ratings of heart rate (panel A), perceived
exertion (RPE; panel B), and speed (panel C) values over time in the first normal
difficulty, second normal difficultynd increased difficulty conditions.
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A RM-ANOVA also revealed a significant effect of condition on 5km time
trial performancel- (2,34)=1458)< . 001, dp)] = .46. Pairwi s
that performance was significantly slower in the ID condition than the first ND
condition = .001,d = 0.51) and the second ND conditign¥ .003,d = 0.48. No
significant differences were detected between the two ND condifoons999,d =
0.08).

A RM-ANOVA revealed a significant effect of condition on subjective
performance satisfactiof, = (1.489, 25.31) =25.64< . 00 1, dp] = .60.
pairwise comparisons revealed that performance satisfaction was significantly lower
in the ID condition than the first ND conditiop € .001,d = 1.45) and the second ND

condition < .001,d = 1.68).

Effect of Manipulation on Primary Variables

Self-Efficacy. RM-ANOVAS revealed a significant effect of condition on task

selfefficacy,F (2, 34) =5.79p= . 007, dp] = . 2Eeffcacgnd per
strengthF (1.45,24.67)=425= . 037, dp] = .19. There wa:
for performance seléfficacy level,F (2, 34) =0.13p= . 85 3, dp)] -= . 01.

efficacy was significantly lower in the ID condition than the first ND conditpg (
.038,d = 0.35) and the send ND condition jp = 0.22,d = 0.48). Pairwise comparison
between the two ND conditions revealed no significant change in tasiffsedicy @
=.999,d = 0.09).

Pairwise comparisons revealed that -séffcacy strength was significantly
lower in the ID ondition than the first ND conditiomp(= .033,d = 0.35), and the
second ND conditionp(= .020,d = 0.51). No differences for sefffficacy strength

between the two ND conditionp € .999,d = 0.08) were detected.
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Attributions. A RM-ANOVA revealed a significant effect of condition on

attributional dimensions of stabilitf; (2, 34) =7.18p= . 00 3, dp] = .29
control,F (1.49,26.61)=48%= . 014, dp)] = .2R(R2,349nd ext
483,p= . 014 ,2. Ng pignificant effects were found for locus of contpi(

.281). Pairwise comparisons revealed that participants in the ID condition reported
greater instability in their attributions than in the first ND conditipr=(.010,d =

0.78) and second NDoadition ( = .009,d = 0.64). No significant differences were
detected between the two ND conditions £ .988,d = 0.10). Additionally,
participants reported less perceptions of personal control in the ID condition than in
the first ND condition§ = .047,d = 0.72) but not in the second ND conditign<

.256, d = 0.34). No significant differences were detected between the two ND
conditions p = .456,d = 0.12). Participants also reported higher perceptions of
external control in the ID condition comparto the second ND visipE .041,d =

0.62), but not the first ND visitp(= .999,d = 0.18). There was no significant

difference between the two ND conditiops<.126,d = 0.35).

Relationship between change in RPE and se#ffficacy. The correlational
analysis revealed that change in RPE was significantly negatively correlated with
change in seléfficacy strengtht (n= 18) =-.74,p < .001. There was no significant
relationship between change in RPE and taskesitfacy,r (n =18)=-.28,p = .261),

and change in RPE and performance-s#fltacy levelr (n = 18) = .25p =.317.

Discussion
The current study examined the effects of a task difficulty manipulation on
selfefficacy and performance attributions in experienced distamoeers. Task self
efficacy and performance sadfficacy strength decreased after the task difficulty
manipulation, but no changes were detected for performancefedicy level.
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Regarding the causal explanations for performance, the manipulation i@ondit
resulted in decreased perceptions of personal control and stability and increases in
perceptions of external control. A negative correlation was also detected between
change in perception of effort and performance-s#i€acy strength, although no
statistically significant correlations were detected between the other types -of self
efficacy. In summary, partial support was found for the hypoth@sesse findings
provide important insights into the malleability of sefficacy beliefs and therefore

hdp address the second aim of this thesis. Furtherneordence is provided for the
previously identified interaction between past performance experiences and
physiological states as identified in Chapter 2.

Both task sekefficacy and performance sadfficacy strength were
significantly lowered following the preload in the ID condition. Perception of effort
has been demonstrated to be an important source eéffeticy for exercise in
sedentary(McAuley & Blissmer, 2000; McAuley & Courneya, 199anhd elderly
individuals(McAuley, Jerome, Marquez, Elavsky, & Blissmer, 2QQ@R)t the present
study is the firsstudy to link perception of effort to sedfficacy in endurance athletes.
This finding also advances the previous findings of Chapter 2 through identifying a
specific physical sensationd., perception of effort) that endurance athletes are likely
to use to gauge their progress towards a taslkperception of effort was higher than
previously experienced during the preload, and as there was no explicit reason for this
change in perception daffort, this may have resulted in individuals perceiving a
personal resource to have changed, and thus resulted in a loweringefficztfy for
the upcoming 5km time trial. This was in turn demonstrated by the negative
relationship that was detectedtween change in perception of effort and change in

performance seléfficacy strength. Task sedffficacy was also lower in the
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manipulation condition, however unlike performance-séiitacy strength there was

no correlation with change in perceptioneffiort. This finding could be explained by
small statistical power, an alternative, more theoretical explanation can be that task
selfefficacy is informed by different sources of informatidts mentioned in both
Chapter 2 and Chapter 3, there exists carable amounts of overlap between both
typesofsele f f i cacy and the sources. 't may
one specific aspect€., perception of effort), meant that other important components
were not measured which may have led thange in task se#fficacy.

The attributions provided for performance play a crucial role in how these
performances contribute to selfficacy (Mitchell & Gist, 1992). As predicted by the
hypothesis, perceptions of controllability and stability wheveelred in the increased
difficulty condition. In experienced individuals, such as those in this study, who
possess a high level of selfficacy, attributing poor performances to uncontrollable
and unstable causes is hypothesised to act as a protectikianisac for both self
efficacy and selesteem (Bandura, 1997; Kane et al., 1996). Such a finding also
supports prior experimental research (Coffee & Rees 2008; Gernigon & Delloye,
2003), and helps demonstrate the potential validity of a task difficultyporation to
alter attributions. Podioc comparisons, however, revealed that the changes in
attributions where only statistically significant in comparison to one of the normal
difficulty visits. A further reason for this lack of significance in ppetcomparisons,
could be due to the large amounts of ixtrdividual variability that exists for
attributions (Weiner, 1986). The lack of significance may also be a result of the
deception in the current study being a -ofieexperience, and that more repeat

experience of poor performances may lead to a larger change in attributions.
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Supporting these findings was the methodological rigor utilised in the current
study. First, experienced athletes were recruited to the study and they were allowed a
high level d familiarisation with the task. Although sedfficacy research which
makes use of novices can be useful in examining theeBilacy of learning, self
efficacy for performance is best examined where individuals have a strong
understanding of the taslewhands and their own capabilitiéSricsson & Anders,

2006; Feltz et al., 2008pecond, the multidimensionality of seffficacy beliefs was
accounted forusingbaoth hierarchical and nehierarchical scales. Participants were
familiarised with the scales, the scoring responses, and the performance times were
personalisedfor everyone all considered best practice in sefficacy research
(Bandura, 2006). Furtherme as evidenced by the changes in subjective performance
satisfaction and pogterformance affect, the participants in the current study where
motivated to, and cared about their performance, an important requirement for
endurance performance research Qdaomick et al., 2018).

Notwithstanding the strengths of the study presented, there are several
limitations. First, although we detected a negative correlation between change in
perception of effort and change in performance-s#itacy strength, this deenot
mean it was the only reason participants lowered theire$ithcy. Asking
participants to provide a brief reason for giving the-e#fitacy ratings that they did,
could have helped provide further insight into why their-effitacy was lower.
Second, the laboratory setting of the study may have influenced the attributional
process. Research has demonstrated that laboratory settings can have an influence on
the attributions provided for performance in comparison to naturalistic setfifays
Raalte, 1994) Given, however, the need for laboratory settings to carry out the

manipulation, this was deemed warranted. Third, because of the design of the study
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it was not possible to examine if the lowering of sdficacy by the change in task
difficulty had an influence on performance, as both the preload and th&itingere

at a 2% incline. Additionally, as the main aim of the study was not to investigate the
self-efficacy performance relationship, but insteadneixe the consequences of a
change in task difficulty on seéffficacy and attributions, this does not pose a major
limitation. A further limitation was the imbalance between male and female athletes.
Prior selfefficacy research has indicated a potenteder effect for seléfficacy,

with men typically reporting higher levels of selfficacy (Feltz et al., 2008), and
women being more susceptible to manipulations designed to loweeffedicy
(Feltz, 1988) Although no gender effeetas detected in the current study this may
have been due to a lack of statistical powelditionally, alongside the measurements

of taskspecific selfefficacy, it may have also been beneficial to measure a demain
specific seefficacy such as throughe ESSES which was developed in Chapter 3.
However, due to both Chapter 3 and the current Chapter being conducted concurrently
it was not possible to include the ESSES as a measure.

The current study offers several directions for future reseesand aplied
practice. Future research could look to use a similar methodology as the one employed
here and examine the effects that various interventions could have on attributiens, self
efficacy, and performance. Future research could also examine if aedosese
effect {.e., through an examination of differing levels of perceived task difficulty
change) exists in relation to the task difficulty change andes$igtfacy, and if
sensations experienced during exercise such as perception of effort mediate this
relationship. This could be achieved by increasing the scale of the task difficulty
manipulation €.g.,using increased inclines on the treadmill, or an increased wattage

on a cycle ergometer), and examine the effects of this cefleticy beliefs. Simar
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changes in perceived task difficulty could be achieved through caffeine
supplementation (which has been demonstrated to lower perception of eéfioit, G
Klau, Casa, & Armstrong, 2009)nducing hypoxia through altering the oxygen
percentage in the atmosphere (which has been demonstrated to increase perception of
effort; Shephard et al., 1992), or through inducing a state of mental fatigue (which has
been demonstrated to increase pegtioa of effort; Marcora, Staiano, & Manning,
2009) This variety of experimental manipulations would also allow an examination
of positive changes in perceived difficulty, where a fanitask is experienced as
being 6easierdé6 (as evidenced through a di
In terms of practical implications, the current study highlights how
unexplained or unexpected changes in task difficulty may influencef§ieticy. This
may act as a useful starting place for conducting intake interviews with endurance
athletes, or for which to target interventions at. The use of psychological skills to
attempt to mitigate the dissonance created when unexpected changes occur could be a
critical aspect for interventions to target. Regarding coaches, based on the findings
from the current study it may be benefi c
is structured so that they are able to develop an effective understanding lofahdiry 6 s
response to various intensities. Importantly, however, it is likely to be beneficial to
attempt to create discrepancies such as those experienced in the current study, using
incline-training, pace changes, or reduced recovery time. The overalbfjsach
strategies is that endurance athletes should be aware of their likely physical reactions
to such changes in difficulty, and as such potentially avoid the reductions-in self
efficacy displayed in the current study may be necessary to ensure eatge
athletes have strategies in place in case they experience unexpected and unexplained

variations in perceived task difficulty. For example, during the warm up before an
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important event, if an athlete begins to worry that their experienced levelef\mst
difficulty does not match their previous experiences, they could look to apply various
psychological skills such as relaxation, imagery, andtatdfto ensure their self

efficacy is not affecte{Lowther, Lane, & Lane, 2002; Sheard & Golby, 2006)

Conclusion

The current study is the first to examine how a task difficulty manipulation
may influence seléfficacy and attributions in experienced distance runners. These
findingshelp demonstrate how variation in perceived task difficulty can influence self
efficacy in experienced individuals, and that a task difficulty manipulation can be used
to successfully alter seéfficacy beliefs and attributions in experienced distance
runners These findings directly contribute to the third aim of the current thesis which
was to gain an increased understanding on the malleability and dynamicity-of self
efficacy beliefs in the endurance sport domairgreater understanding of how self
efficacy beliefs are generated, altered, and maintained is critical to the development

and delivery of interventions to aid endurance performance
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Chapter 5. The effects of brief online web
based psychological interventionen endurance

athletes in anaturalistic competitive setting
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Abstract
Objectives:Psychological interventions have been demonstrated to be beneficial to
endurance athletes. One psychological construct which could be targeted by these
interventions is seléfficacy. Two interventions which have been previously used with
endurance athletes, and have been associated withffemdCy, are selfalk and
implementation intentions. These two interventions represent brief, inexpensive, and
accessible ways @iroviding psybological support to endurance athlefesexamine
theeffectsof the two interventionsn seltefficacy and performance, the current study
examinedheimpact upon endurance athletes participating in real world competition.
Method: A randomised controlrial design was employeith a naturalistic setting
Ninety-four endurance athletes (52 males) were randomised to one of three conditions
(sel-talk, implementation intentions, and control) prior to an upcoming endurance
event. Measures dfelf-efficacy wee collected pre and pesvent, whereagoal
attainmentperformance satisfactiospping, stress appraisals, and social validity of
the interventions were collecteghostevent. Results Perceptions of stress
controllability where significantly higher imé two intervention groups compared to
the control group. Further ANOVAs revealad significant effect ofgroup on all
outcome variables. High levels of perceived satisfaction and use of interventions
during the event were reported in both intervention gra@paclusions The current
study is the first to examine how brief psychological interventioag influence sek
efficacy, coping, performancand subjective satisfaction in endurance athletes who
are competing in naturalistic settingdthough these interventions only influenced
perceptions of stress controllability, the interventions were deemed asdfsuitable
by the endurance athletes. The findings provide evidence for the use of the internet in

helping to deliver psychological interventions to endurance athletes.
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Psychological research in the sport and exercise domains has the potentialit@benef
wide variety of individuals Brown & Fletcher, 2017Gill, Williams & Reifsteck,

2017). In the sport psychology literature these benefits have, arguably, largely focused
on enhancing performancee(, improving competitive outcomes such as finishing
times and positions), but there has also been calls for researchers to consider ways of
enhancing the experience of those taking part intg@H, Williams & Reifsteck,

2017. This enhancement of experience can relate to the emotional expedance (
through enhancingpositive emotions such as joy and happiness), cognitegs, (
irrational performance beliefs and concepts of -s@lfth), and through helping
athletes cope and manage various demands and stressors that may impede their
enjoyment and performang&ill, Williams, & Reifsteck, 201Y. Improving the
experience of thoseking part in sport could encourage continual engagearaht
participation and this is important given the wide range of physical, meartelsocial
benefits that participating in sport can help providéfkel & Berger, 1990 One
sporting population wd could benefit from this psychological research are endurance
athletes, who are broadly defined as people who participate and compete in endurance

sports and events (McCormick, Anstiss, & Lavallee, 2018).

As discussed in the precedingapters of this tbsis, seHefficacy is likely to
be an important factor in enhancing endurance performance. With information now
known about the formation of these seificacy beliefs (Chapter 2), the measurement
of these beliefs (Chapter 3), and their potential forleadility (Chapter 4), it is
worthwhile to consider now how &nhance these beliefs through intervention.
Self-Efficacy Interventions
There exists a variety of possible in

selfefficacy (Short & Sullivan, 2009). One possible intervention is through the
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devel opment o f-talka Qelttadkt réptesentsetidesword er Iplirases an
athlete saysotthemselvegHardy, 2007)and this selalk can be used to reinforce an
athletesbperceived capabilityi.g., self-efficacy). In support of this, setalk has been
identified as commonly cited source of sefficacy in athletes and endurance athletes
(Feltz et al., 2008; Samson, 2Ql4and athleteasuse of seHltalk has also been
associated with higher levels of sefficacy (Hatzigeorgiadis et al., 2008)
Additionally, selftalk was identified as a key source of sfficacy in Chapter 2, with
the endurance athletes in that study usingtaéifto reinforce their sekfficacy

during difficult periods of their events.

One selftalk intervention which hareceived a large amount of research
attention in relation to endurance performance is motivationatadklfMotivational
self-talk focuses on reinforcing capability and desire through emotive statements such
as NCome on you c anhidog (Harly, @00 Motivatvbrmalt ar e
self-talk interventions have been demonstrated to lead to superior cycling performance
in a variety of laboratorpased endurance tagi&arwood et al, 2016; Blanchfield et
al., 2014; Wallace et al., 2017and therebre have a clear potential benefit for
endurance athletes. Not all research examining motivationatadielhas revealed
positive results however, with McCormick et al. (8Dfinding that a motivational
self-talk intervention delivered to ultainners,had no effect on performance in an
ultrazmarathon, and no effect on pegent seHlefficacy. Therefore, while there exists
a rationale for motivational sefélk being a potential intervention for endurance

athletes, further research is requijngdrticulaly in relation to seHefficacy.

Alongside the positive effects on endurance performance, a key benefit of the
motivational sekltalk interventions is their delivery method. These interventaes
delivered using a workbook, whids designed to be rdiaely brief in terms of
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completion {.e., 30min60min) and requires minimal interaction between the
participant and the researcher. As such, this interventionrbesquire a large time
investment from participants and is also {oast This is abeneft when considering

nonelite endurance athletes, who often cite a lack of time as a major demand
(McCormick et al., 2017) and also who may lack access to accredited professionals
for i nterventions. O6Briefd psyothadidna gi c al
selftalk workbook, could therefore be beneficial for a wide range of endurance
athletes. I ndeed, this use of Obriefd ps
attention in other domains of psycholo@yamiesoret al., 2017; Webb et .al2010Q

but is still relatively unexplored in sport psychology.

A further brief psychological intervention which has been shown to be
efficacious in academic, health, and educational contexts is implementation intentions
(Achtziger, Gollwitzer, & Sheeran, 2008; Conner & Higgins, 201fplementation
intentions are a form of goal related action planning, whiehfammulated through
individuals identifying a potential challenge or difficulty they may face in pursuit of
their goal, and then a solution for when this occurs. They are hypothesised to work as
they encourage individuals to use a formulated action plaich helps to prevent the
use of ineffective or maladaptive pla@sdriaanse, Gollwitzer, De Ridder, de Wit, &
Kroese, 2011; Gollwitzer, 1999)Like motivational seHalk, the use of
implementéion intentions has been associated with increased levels affedfcy
(Webb et al., 2008; 20)0This increase in se#fficacy is hypothesised to occur as
individuals perceive themselves as more capable of managing potential dehainds t
may limit their performance.Implementation intentions could be an effective
intervention at targeting the reduction in sefficacy observed in Chapter 4, when

there is a discrepancy between the expected and the experienced physical sensations.
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Formulating ifthen pans, in relation to these could be a way of helping inoculate
endurance athletes against this reduction inefétfacy.

There is also evidence to suggest that implementation intentions could be
beneficial for endurance athletes, with Lane et al. (28&6)onstrating that the use of
implementation intentions led to superior emotional control and increased levels of
performance satisfaction in a sample of distance runners. Lane. €R04l6)
hypothesised that tHeeneficial effects of the implementationiéntions were a result
of superior emotional regulation, and a more effective response to stressful events the
athletes faced when performing. This in turn supports the previous idea of helping to
enhance both performance but also the experience of ecdwatimetes. Motivational
selftalk and implementation intentions could therefore be two possible interventions
which could be used to enhance both the performance and experience of endurance
athletes. In being able to understand the effectiveness @& thiesventions, two
further factors must be considered. The first is what in context to examine these
interventions (McCormick et al., 2018), and the secotitbisielivery method of these
interventiongMcCormick, Anstiss, & Lavallee, 2018).

Intervention Considerations

A recent critical review by McCormick et al. (2018) highlighted that research
conducted on psychological interventions and endurance performance has
predominately made use lafboratorybasedsettings. Whereas such settings provide
experimental control, endurance athletes do not perform in controlled environments,
and the generalisation of these results to-lfEacompetition is limited. To address
this, McCormick et al. (2018) called for meostudies to investigate psychological
interventions at redlfe endurance event&€., a naturalistic setting). Examining the

effects of an intervention in a naturalistic endurance sport setting has two key
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advantages. First, performance motivatiorpafticipants is likely to be more self
determined, and it also likely that participants will have -setf goals for the
competition (McCormick et al., 2018)his selfdetermined motivation and the
possession of seffet goalsan help result in greateifert in each of the experimental
conditions. Second, in a naturalistic setting, endurance athletes are likely to encounter
a variety of demands and stressors which are not encountered in laboratory settings
(e.g.,other competitors, weather, and logistiszsues). These demands and stressors
can result in a decrease in sefficacy (Samson, 2014), and as such the use of a
naturalistic setting provides stronger levels of ecological validity for the intervention.
After considering where to examine theeintention, it is equally important to
consider how the intervention is delivered. A key aspect of psychological interventions
is successful engagement with the target audience, and this chance of engagement is
greatly increased when interventions are aeld in a preferable forméBreenspan
& Feltz, 1989; Strachan, Marcotte, Giller, Brunet, & Schellenberg, 201 3) recent
study by McCormick, Anstiss, and Lavadl€018) endurance athletes reported that
one of the most preferred ways of receiving psychological guidance was via the
internet. The internet has been demonstrated to be a successful delivery method for a
variety of psychological interventions relating to behaviour change, mental health, and
educdional attainmen{Gottlieb et al., 2017; Raghavendra, Newman, Grace, & Wood,
2013; Webb, Joseph, Yardley, & Michie, 2018hd could terefore be feasible for
the current study. Implementatiointentionbased interventions have been
successfully delivered online previousiy(,Lane et al., 2016) and while there exists
no research on motivational sédfik interventions delivered onling is likely that the
current workbook structure of these interventions could be adapted to be delivered

online. The use of the internet in delivering the intervention could also help facilitate
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the use of endurance athletes competing inweald evens, as a much larger pool of
participants could be recruited who are participating in a variety of events.
The Current Study

Based on the information presented so far, the current study attempted to
address the third aim of the current thesis, by examihow brief psychological
interventions (implementation intentions and galk) delivered online may impact
endurance athletes competing in naturalistic settipgdicularly in relation to their
selt-efficacy. There were three key aims of the researaist,in line with the desire
to help enhance experience and performance, the first aim was to examine if receiving
a brief intervention influenced seléferenced goal attainment and subjective
performance satisfaction. Second, and in line with the desirelp enhance self
efficacy, the second aim of the current study was to examine if receiving a brief
intervention influenced se#fficacy, coping behaviours, and stress appraisals. Last,
and in line with the desire to provide endurance athletes weéibie and useful
i nterventions, the third aim was to exanm
perceived usefulness of the interventions, and if theneany differences between

the two interventions.

Methods

Design

A randomised controlled experimental design was used to assess the effect of
the brief psychological interventions in a naturalistic setting. Participants were
randomly assigned to an intervention group (&K, implementationntentions) or

the controlgroup by the Qualtrics randomisation software.
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Participants

Two hundred andhirty-five individuals originally registered their interest in
the study, with 94 participants (52 males) ultimatelynpteting the study (see Figure
2. for full details on parcipant completion and attrition). The mean age of these 94
participants was 40.05 yearSOy = 10.57), and they had been taking part and
competing in their endurance sport for an average of 7.62 yars{.43). Of the 94
participants, 67 were runneds3 were rowers, 8 were triathletes, 4 were cyclists, and
2 were swimmers. In relation to previous exposure to psychology support for
performancemostparticipants had not previously sought out prior psychological help
and supportr( = 58). Twentyfive patticipants had sought psychological help and
support in relation to books or online resources, and 11 had sought help from

professional individualse(g.,sport psychologists).
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Figure 2. Participant attrition and completion rate for the onliméerventions

Registerednitial interest with
participating in the study

(n=235)

Allocated to self
talk intervention
(n=47)

Completed followup
measuresrf= 30)

Lost to followup:
A injury h=2)
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(n=1)
A no reason given
(n=14)

Excludedrf= 93)

A Not
meeting
inclusion
criteria
= 10)

A No reason

A 4
Randomised (n
=142)

Allocated to
implementation
intention group 6
= 50)

given (n
=83)

Allocated to
control group (n
= 45)

Completed followup
measureqdn = 31)

Lost to followup:

A injury n=23)

A event cancelledn(
= 4)’

A no reason giverm(
= 12)
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Procedure

Ethical approval was granted by the Department ethics committee, and
informed consent was obtained from all participants prior to data collectionvBaga
collected at three time points (baseline, intervention, follow up) usieg thnline
surveyswhich were hosted on the Qualtrioslline survey platformAt baseline
participants were able to register their interest in participating in the current study, by
completing an online survey (Survey 1) which was distributed via emaitgiirance
sport clubs and posts to social media. Survey 1 provided participants with eligibility
criteria, demographic questions, and asked them to indicate an event they were
planning on competing in and the date of this event. Participants were adsbtask
report their goal for this event. Partici
contact for the other two time points of the study.

The intervention time point was three weeks before the participants reported
event date, and they were dled a link to Survey 2. In Survey 2, participants
answered questions relating to their sdffcacy, and were randomised to one of the
interventions or the control condition. If the survey was not completed, participants
were sent a reminder email affare days, and again after ten days.

The follow up time point was two days after the participants reported event
date, and they were emailed a link to Survey 3. Survey 3 consisted of questions relating
to selfefficacy and several other outcome variabliethe survey was not completed,
participants were sent a reminder email after five days, and again after ten days.
Measures

Self-efficacy. Selfe f f i cacy was me as ur efficac§ Endur a
S ¢ a (E®SES) which was developed and validated in ChapfEh6 ESSES is an

11-item unidimensional scale which consists of items relating to pacing, controlling
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thoughts and emotions, and managing exeficideced sensations. Each item was

rated on arelevenpoint scale which ranged from 0 (No confidence at all) to 100
(Completely confident). The ESSES and its subscales have been demonstrated to
possesses satisfactory scale score relia

current study (U = .85).

Coping. Coping strategies were assessed using the Coping Inventory for
Competitive Sport (CICS5audreau & Blondin, 2002) Survey 3. The CICS contains
10 subscales categorised into three seayddr dimensions: tasiriented coping
(mental magery, thought control, effort expenditure, seeking support, logical analysis,
and relaxation) distractieariented coping (mental distraction and distancing), and
disengagementriented coping (venting of unpleasant emotions and resignation). The
CICS ha been previously used to assess coping strategies in a sample of marathon
runnergGaudreau, El Ali, & Marivain, 2005Y he results of Gaudreau at et al. (2005),
however, suggested the removal of 10 items as they did not appear to be applicable to
endurance athletes. To promote high&els of content validity in the current study
we opted to remove the problematic items identified by Gaudreau et al. (2005), and
participants therefore completed aig8n scale. Each item was rated on-pdint
Likert scale ranging from 1 (does not copesd at all) to 5 (corresponds very
strongly). The CICS has previously report
d .94), and this was replicated in the current study =5 .92p 1

Goal attainment and subjective performance satisfactonPar t i ci pant
goal attai nment was assessed via the que
event ? 0 regpanded to &ither yes or nbo assess performance satisfaction
participants responded t o t he statement

pef or mance i n this ev epoittbipolardikeft scalergnbimgt i on ?
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from -3 (Extremely dissatisfied) to +3 (Extremely satisfied). We opted to use
subjective performance satisfaction because of the high level of heterogeneity in the
current ample {.e., sport, event type, age, gender, experience). The use of subjective
performance satisfaction has also been argued to allow participants to judge
performance against their own standard, and as such, helps control for factors relating
to course onditions, weather, and injury/illness which may otherwise impact upon

performance (Lane et al., 2016).

Stress appraisal.To assess stress appraisals two items were adapted from

Nicholls et al. (2009) which represented perceived intensity and contraylaithe

stress encountered during the ev&wsgardingperceived intensity participants were
asked fiHow intense would you rate the str
event 20 and +panslkertrschle chngimgifrora 1 (Rot interaieall) to

7 (Extremely intenseRegardingc ont r ol I abi |l i ty, participan
control did you perceive yourself to hav
and responded on apoint Likert scale ranging from 1 (No control at ait) 7

(Complete control).

Intervention checks. Length of time spent on the intervention section was
recorded using the Qualtrics time monitoring function and was taken to allow a
comparison between the two interventions, and to explore the possible effiTis
spent on intervention on further intervention checks.

To assess the use of the interventions during the event, participants in the
i ntervention groups responded to three (
speaking, to what extent did youe me mber t he i ntervention?o
on al0-point Likert scale ranging from O (Not at all) to 10 (Completely). The second

guestion was fAnGenerally speaking, to wha

137



was responded to onl&-point Likert scale ranging from 0 (Not at all) to 10 (All the
ti me) . The third guestion was nGener al |
comfortable using the i nt er ypanhlikertscale 6 and

ranging from O (Not at all comfortable) to (Oompletely comfortable).

Social validity. To assess their satisfaction with the intervention participants
responded to three items. The first It e
i ntervention you r ecei v-pah?hpolas hildrt secales r e s |
ranging fromi 3 (Extremely dissatisfied) to + 3 (Extremely satisfied). The second
item was AHow wusef ul fandwasyrespondéditovah a7 he i n
point bipolar Likert scale ranging froiin 3 (Extremely useless) to + 3 (Extremely
useful). The | ast item was ADo you plan t
the future), and was responded to on@obt bipolar Likert scale ranging froin2
(Definitely not) to + 2 (definitedaHeg yes).
any comments that you would like to make about the intervention you recgived?™ d
were provided with a textbox for qualitative respon&sscial validation is used to
determine satisfaction with an interventi®age & Thelwell, 2013 nd has been used
in prior research on psychological intervention in endurance performance
(McCormick et al.2017).

Interventions

Both interventionswere delivered in Survey ZThe interventions were
designed to brief, and to be completed within approximately fifteen minutes.
Participants were instructed to complete the intervention in one continuous sitting in
a quiet place. It was also suggested to participants to make notes if they wish, but that
they would also receive information about the intervention via email once they had

completed it Wording for each intervention was kept similar in order to minirtiise
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potential for expectancy effedfor full details of the interventions please Appendix

S).

Selttalk. The selftalk intervention was largely adapted from previous
research which has made use of -t&f workbooks to enhance endurance
performance (Blachfield et al., 2014; McCormick et al., 2017; Wallace et al., 2017).
The first stage of the intervention consisted of providing participants with a
background to what setalk was andasked them to recall sdtlk statements that
they remembered havingsed in prior training or competition (Blanchfield et al.,
2014). After listing these statements participants were then instructed to separate these
selfft al k statements into three categories:
effectdé, &edtoéHadsnoaget he click and drag

After identifying and categorising their own prior stlfk statements
participants were presented with a list of example motivational and instructiornal self
talk statements whichvere in the selftalk literature (Blanchfield et al., 2014;
McCormick et al., 2017). With both this example list, and their own prior used self
talk statements, participants were then asked to identify four possiblalkelf
statements that they believed would be usefuhéont in their upcoming event. After
identifying these four selfalk statements, participants weracouragedo practice
and refine these selélk statements in their training before their event. After the
completion of Survey 2, participants were alsa#ed their sektalk statements via
the Qualtrics automatic mailing system using a pitgad option.

Implementation intentions. The implementatiomtention was adapted from
prior implementatiosintention research in both behavioural change and perfagnan
related intervention.ane et al., 2016; Verhoeven, Adriaanse, de Ridder, de Vet, &

Fennis, 2013)Similarly to the seltalk intervention, participants were presented with
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information as to what implementation intentions were, and how they may be used.
They were given information on how implementatiotentions are formed.€., If X

happens then | will do Y), and that they acted as a form of action planning. In order to
provide the participants with an example of implementation intentions and how they

may be formulated, participants were presented with a click and drag task where they

were asked to identify possible strategi
fromwok / school and feel i ke |1 have no ene
start feeling |Iike I want to stopo. The

A Then ©Both pdtehti@l difficulties were deliberately chosen to be related to
trani ng, so as not to potentially infl uenc
implementation intentions for their upcoming event.

After completing this click and drag task, participants were asked to consider
four potential difficulties or challengelsdt they may encounter during their upcoming
event. After entering these challenges or difficulties, participants were then asked to
think of potential strategies for dealing with these difficulties or challenges.
Participants were asked to consider styigte they had used previously, or that they
had seen other endurance athleteds use.
provided which included: focusing on your breathing, encouraging yourself to relax,
ensuring back up plans for nutrition/hydeoati After formulating these
implementation intentions, participants were encouraged to practice and refine these
implementatiorintentions in the build up to their event. After the completion of the
survey, participants were also emailed their implementatitentions via the

Quialtrics automatic mailing system using a pipex option.
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Control. The control condition consisted of the following text:

ovou have been randomly allocated to the control condition. Control
conditions are important as they allas to work out the potential benefit of an
intervention. We would like you to continue with your normal preparation and
performance strategies. After you have completed the study, you will be provided
with the other interventionse are triallinginthist udy . 6
Data analysis
Data were initially assessed for both univariate and multivariate normality
using standard procedures (Tabachnick & Fiddell, 2007). A dogtipne (3x2)
mixed ANOVA was used to determine whether the interventnflnenced self
efficacy. A Chisquare test was used to investigate differences between groups for goal
attainment. A series of oneay ANOVAs were used to determine the effects of group
on subjective performance satisfaction, coping, and stress appraisals. lrhpend
sampled-tests were used to examine the effects of the interventions on intervention
checks and social validity. As an exploratory analysis, correlational analysis was
conducted between time spent on intervention during Survey 2, and scores on the
inter venti on checks and social validity it
presented for the ANOVAs (small, moderate, and large effect size anchors are 0.01,
0. 06, and O0.14, r e d pfieat sizewv &d pregsentedafor dhe Co h e
independentt-tests (small, moderate, and large effect size anchors are 0.2, 0.4, 0.6,
respectively). Qualitative data from Survey 3 relating to the intervention were
analysed using inductive content analysis and organisethiemoegElo & Kyngas

2009.
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Reallts

Normality checks on all variables revealed that only intervention completion
time violated assumptions of kurtosis and skewness (kurtosis = 8.43, skewness = 2.73).

To address this violation, when conducting correlational analysis with intervention
compl etion ti me, Spearmands rank eorrel e
parametric data. Means and standard deviations for each of the depemiddies/a

are presented in Table 6

Goal Attainment and Performance Satisfaction

Goal attainment wasmilar in each of the groups, with 56% of participants
achieving their performance goal in the dalk group, 57% in the implementation
intentions group, and 54% in the control group. Thescjuiare test revealed no
significant effect of group on goal athmentc 1)(E= 2.00,p = .157.

In each of theg r o uparficipants were generally satisfied with their
performance in their recentevent (outefl al | mieMbideenrsat=e Ifiy6 s at i
self-talk Interquartile RangHRQ = 3-7, implementation intdionsIQR = 5-7, control
IQR = 5-7). There was no significant effect of group on performance satisfaEtion,

(2,90)=0.69p=.695dp] = .O01.
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Tabl e 6. MeahseesSDaesd dgp] for dependent variabl es.
Group
Measure Self-Talk Implementation Intentions Control p dpl
M SD M SD M SD
PreESSES Score 68.88 10.54 72.23 10.69 71.38 10.22 .618 .01
Post ESSES Score 72.72 13.72 74.58 9.19 69.37 12.90 228 .03
Subjective PerSatisfaction 5.20 2.09 5.57 1.67 5.18 2.14 .695 .01
Perceived Stress Intensity 5.60 1.59 4.96 1.54 5.03 1.51 219 .03
Perceived Stress Controllability 5.33 1.06 5.66 1.02 4.82 1.53 .027 .08
CICSi Thought Control 3.62 0.75 3.54 0.79 3.53 0.83 .880 .00
CICSi Imagery 3.23 0.96 3.33 0.88 3.05 0.83 428 .02
CICS Relaxation 3.45 0.96 2.96 0.89 3.15 0.95 110 .05
CICSi Effort 4.01 0.91 3.84 0.69 4.01 0.68 481 .02
CICSi Logical Analysis 3.72 1.06 3.35 0.84 3.42 0.90 .282 .03
CICSi Venting 2.22 1.18 1.84 0.85 2.05 0.98 353 .02
CICSi Distraction 2.47 0.83 2.21 0.81 2.56 0.90 .260 .03
CICS- Disengagement 2.11 1.13 2.00 1.06 242 1.27 354 .02

Note.p values and effect sizeq ( phayed on ANOVASs between groups.
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Self-Efficacy and Coping

There was an increase in sefficacy between the two tirqaoints for both the
selftalk group (mean differencéD = 2.84, SD = 14.51) and implementation
intentions groupNID = 1.91,p = 10.05). Self-efficacy decreased between the two
time-points in the control groupMD =-2.59,SD= 11.98). The effects of timé&, (1,
91)=046p= . 500, dp)J] = . 01F(2 91h=0.88pf=f e At2s3, o fd pd 1|
.02, and the effects of the time group interactto(2, 91) =1.79p= . 173, dp]|] =
were not significant.

There was no significant effect of group on any of the CICS subspalakiés
rangel from .880 to .110; s€kable §. This indicates that there was no effect of group
on use of coping strategies during the p:
Stress Appraisals

There was no significant effect of group for perceptions of stress intefasity,
(2,90) =154p= . 21¢,03. dhere was a significant effect of group for
perceptions of stress controllability, (2, 90) = 3.76p= . 02 7, dphpc = . 08
analysis revealed that perceptions of stress controllability where lower in the control
group compared to the implentation intentions groupMD = - 0.85,p = .008),but
not inthe selftalk group MD =-0.52,p = .103). Taken together, these results in@icat
that those in the implementationtentiors group did not perceive the stress they
encountered during their event as less intense, but instead as more controllable.
Intervention Checks and Social Validity

As a primary manipulation check, there was no significant difference between
the groups foritne spent completing the intervention at tipwnt two,t(56) = 0.51,

p = .609, with both groups spending a similar amount of time on their respective
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intervention (seHtalk = 10m24s, implementation intentions = 11m48s). This provides
support for the baf nature of the interventions.

In terms of the use of the intervention during their events, both groups reported
similar | evels of rememberiNmg td wisé¢ Ot he
Compl etel yo, b otalhlQRxé60.5,immplesnentatiod intentoalkDR
= 6-9). The seHtalk group reported slightly higher levels of using their intervention
successfully duriiNgtt aei @lCéwen te o (ediky/th , o fs el
median = 9, selfalk IQR = 6-10, implementatiofintentions median = 7.5,
implementation intentionB)R = 5-9), but this was not significant,(57) = 1.26,p =
.212. Both groups also reported similar levels of comfortability using the intervention
(out ToNfotAlat al | c o m€ompletet b Ic® anf ot btakis IL & 0
median = 9.5, implementation intention median = 9, bQRs = 811).

In terms of the social validity of the interventions, both interventions were
viewed favourably in terms of satisfaction (out-8f t o + 3, boit h med
Moder at el vy -wlkiQR=92, implententatien eterftion®R= 1-2). Both
interventons were also viewed as being useful for performance (o@ttof +3, both
medi an$% Maddr2at el y |QRse fl-2). Aalditionally, tbdth groups
reported they were likely to use their intervention in the future (ot t§ +2, both
medi ahisPr=o bfa b | y-talgl®OR=01;2, inspkerheintationQR = 0-1).

A Ke nd a-b lcdralatiohadso revealed a small positive correlation
between time spent completing the intervention and intervention satisfaction, which
was statistilk=a23py.02)i gnificant (U
Qualitative Responses

The inductive content analysis of the qualitative responses resulted in the

i denti ficati on of three themes:; filnterve
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a n dPerf@armance Limiting Factoos. The ttheeenwveendfi ol Mel i v
centred onp ar t i cvieysaihovs the intervention was delivered, with several
participants suggesting that the both the simplicity and structure of the interventions
was hel pful and us ef ullikedth@tasa mertal exarctse, p ant |
was very simple to do. Didn't require a special environment, equipment, etc. so it was
very accessible/practical. eMdgthe simplicity of the interventions was viewed as
a strength by some, some patrticipants viewed thispdemtially problematic with
comment s Feelsatlbit faké @Didd noodt stri ke me as a
breakingd

The t heme o f APractice and Refi nemer
comments regarding the need for further practice with the intermsnt&pecifically,
participants commented on the interventions being useful, but that as stress or anxiety
grew, their ability to use the intlervent
need to practice using them in more race situations, as whetmlegvous everything
seems to go ®ut T i ePeidrrance MWating Kactods f ocused
on participants comments regarding other factors which influenced their performance
during the event, which limited the effects of the psychologic&nmention.
Participants discussed a variety of factors which influenced their performance, the two
main factors were physical issuesd.,injury, illness, fatigue) and nesport related

stressorsg.g.,receiving bad news prior to the race).

Discussion
The current study examined the effects of two \wabed brief psychological
interventions (implementation intentions anubtivational selftalk) on endurance
athletes competing in a naturalistic settifige interventions had no effect on self

efficacy, and there were no differences between the groups regarding goal attainment,
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subjective performance satisfaction, use of coping strategieperceived stress
intensity. Participants in the implementation intentions group, however, reported
higher levels ofperceived stress controllability. Moreover, participants in the
intervention groups were satisfied with their respective interventions, found them
useful, and were planning to use them again in the future. Additionally, teeeaov
differences between the two interventions regarding completion time and their
usability during events, suggesting that the interventions are likely to be feasible and

viable to implement with endurance athletes.

Goal attainment and performance satistan were similar across all three
groups, withmostparticipants achieving their performance goal and being satisfied
with their performance. Although attersptvere madeto address the issue of
confounding variables when examining performance in nasticasietting through the
use of subjective performance satisfaction, effects of the interventions were
detectedA key factor in this lack of a performance effect may relate to the experience
and performance level of the participants. Participants laegely experienced, and
as such would likely have developed their abilities and skills to perform at their own
selfreferencedlevel hi s | evel of experience may hav
effect for the interventionand this may have limitedhe possibility for the
interventions to influence sefffficacy (Short & Stewart, 2009Furthermore, when
implementation intentions have been associated with positive improvements in
behaviour and performance, this has typically occurred in populatidreyew
individuals are not yet proficient at the desitashaviour(e.g.,smoking cessation,
exercise adherence, and alcohol consumptidmse lack of performance effects are
also in line with the result of McCormick et al. (2017), who found no effect of

motivational seHtalk on objective performance during an ultramarathon, and Lane et
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al. (2016) who found no effect of implementation niiens on performance in
runners.Nevertheless, sport is more than just performance, and both McCormick et
al. (2017) and Lane et al. (2016) found beneficial effects of their respective
interventions relating to experienad.,enhanced emotional contrahcreased levels

of satisfaction). Enhancing the experience of sport performers has important
implications regarding continued participation in the sport, particularly in amateur
subelite athletes(Appleby & Dieffenbach, 2016)and this demonstrates a clear

benefit of the current research.

Although selfefficacy did increase in the two intervention groups, this was not
statistically significant, and when taken ébiger with the seléfficacy in the control
group decreasing, it is difficult to ascertain the true effects of the intervention. As self
efficacy beliefs are formed over time through repeated experience and exposure to a
variety of sources of informatiof@ist & Mitchell, 1993, it is perhapunlikely that
the brief interventions used in this study would result in a change heffiecy,
especially when considering the experience and proficiency level of the current
participants. Additionally, se¥fficacy beliefs are generally formed oviene through
repeated experiende.g.,the theme of cumulative experiences identified in Chapter
2) and exposure to a variety of information, so it is unlikely that a briefofine
intervention would result in changes in sefficacy. Both brief interventions,
however, could help raise sdlfficacy if the athletes were able to use them to
overcome potential challenges or difficulties tifi@ge(e.g.,the sense of physiological
discrepancy identified in Chapter.4)his could result in an increas selfefficacy
as it would provide them with demonstrations of their own ability in the face of

adversity, a key source of sefficacy (Bandura, 1997; Feltz et al. 2008).
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Alongside seHefficacythea t h | wse of différent coping strategies during
their eventwere also examinedlThere were no differences between the groups
regarding coping strategiesith all participants largely using problepased coping.
The finding that the athletes scored highest on prolilased coping supports is in
support of other findings that show a similar coping profile in other endurance athletes
(Gaudreau et al., 2005%imilarly, to both performance and sefficacy, it is likely
that due to the experience of the participants they had already developetegrefer
coping strategiesyhich would have limited the possible effects of the intervention.
The use of probleAbcused coping strategies is also in line with the high levels of
self-efficacy reported. The possession of high levels of-eféifacy have been
previously demonstrated to be associated with increased use of pffoblesed
coping €.g., Chesney et al., 2006; Feltz et al., 2008), #md provides further

evidence for a proposed mechanism of-séfitacy in influencing behaviour

The only psychological variable which the interventions did influence was
perceived stress controllability, although follmp analyses revealed that this
perception was only higher in the implementation intention group compared to the
control group. As implementation intentions involve the identification of potential
stressors and the formulation of strategies to deal with them, this appears a likely
outcome of their use. Indeed, implementation intentions have been previously
demonstrated to enhance peveei stress controllability in a variety of other domains
(Webb & Sheeran, 2007)Enhanang perceived stress controllability has been
demonstrated to be a desirable psychological outcome relating to endurance sport
performancéNicholls et al., 2009)and the current study provides initial evidence for

the use of welbbased implementation intentions to achieve this aim.
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Despite the general lack of effects on goal attainment, performance
satisfaction, and potential psychological mediators, participants were satisfied with the
intervention received and found it useful. Thevere no significant differences
between the usef amplementation intentions and motivational selik during the
event, and participants reported being generally favourable to using them in the future.
An additional finding from the current study was the positive correlation between time
spent completig the interventions, and the level of satisfaction with the interventions.
Participants who spent longer completing the interventions initially may have learnt
the intervention better, and in turn may have gained more from it during their event.
Time spehengaging with selflirected interventions has been demonstrated to have
positive impacts on subsequémtervention use and satisfacti@eraghty, Wood, &

Hyland, 2010)and the current research provides further evidence for this.

The findings in relation to social validity mirror the results of McCormick et
al. (2017) where participants found the intervention useful, despite their being no
effect on performanc&Vhen viewing these findings, it is beneficial to consider them
in regpect to the continuum that exists between efficacy and effectiveness of
interventions (Singal et al., 2014tudies focused on the efficacy of an intervention
attempt to identify the effects of an intervention in perfect or ideal circumstances. In
this instance, an efficacgased intervention would have likely occurred in a
laboratorybased setting, where greater control of compounding variables would be
provided. Effectiveness based studies, instead examine the effects of an intervention
in a realworld stting. As a result, they generally lack the strength of statistical
relationships observed in efficacy trials, but arguably represent more of what these

interventions can meaningfully achieve in real world settings.
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While there exist several studies, whitave demonstrated the efficacy of such
brief interventions €.g.,selftalk; Blanchfield et al., 2014), this efficacy matters for
little if it is not observed in a realorld setting.The current study therefore can be
viewed as more of an effectivendsal rather than an efficacWhat does this mean
then regarding the results of the current stufly@articipants found the interventions
usef ul and were satisfied with them doe
effects? Theanswertotlgsuest i on wi I I | argely depend o
regarding what the purpose of sport psychology interventions eug, the
enhancement of performance, the improvement of experience, or a combination of

both).

Limitations and Future Research

There wereseverallimitations to the current researdhirst, the measure of
self-efficacy utilised in the current study (the ESSES) may not have been suitable for
detecting the changes in selfficacy related to event performance. As discussed in
Chapter3, the ESSES represents a more gerdalain focus, and it is therefore
likely to be relatively stable. A potential solution to this would have been to assess
more taskspecific forms of selefficacy alongside the ESSES such as-s#itacy
for goal atainment €.g., How confident are you that can you achieve your goal,
surpass your goal) or sedfficacy for inevent skills é.g.,the hierarchical task self
efficacy scale used in Chapter 4). This, however, would have been problematic to

implement dued the heterogeneityf participants events and goals.

Secondg al though participantdés intenti on:
were measuredhere was no measurement of the interventions longitudinEtiys

limits our understanding of the potaaitiasting effects of the interventions, and this
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has implications in terms of our ability to recommend them for use. Future research
could address this concern by examining the effects of such brief interventions
longitudinally, possibly through the usé larief questionnaires on a weekbasis or

extending the length of time for follow ug.§.,examine use of the interventions

across a number of event$his would help further demonstrate the benefits of such
interventions, and would allow annder st andi ng of -uphé pot
interventions, or when to provide reminders regarding theiraugetbrough email or

text messag@gGeraghty et al., 2010)

The third limitation of the current researdielates to the study population.
Although there was largely an equal gender split, and a suitable range of experience
levels, in terms of endurance sporbstathletes were runnerdlthough endurance
sports have been demonstrated to possess a series of common demands and stressors
(e.g.,McCormick et al., 2016), each endurance sport is still likely to have its own
series of uniqgue demands and stressors (Taylor, 18953y be posble that certain
brief interventions are more suitable to different endurance sports, and future research
could look to address this through a more effective targeting of other endurance sports

(e.g.,triathlon and swimming).

A further limitation of thecurrent study to consider is that no attempt was made
to investigate individual 6s prior wuse of
previous use of sport psychology materials was examined, no questions pertaining to
current use of sefialk or if-then plans were made. If an individual was already using
selttalk in a structured and beneficial wag.d.,those participants interviewed in
Chapter 2), a brief setalk intervention woulde unlikely to have an impact on self

efficacy or other outcomeariables
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There are several other avenues which future research could also look to
examineFirst, it may be beneficial to examine interventions foreéltacy at a more
ideographic level. The use of singlerson case studies would likely provide a richer
insight into the development of salfficacy-based interventiongndthere impacts
on various outcome measures (Barker et al., 2013). As discussed in both Chapter 2
and Chapter 4, the formation and alteration of-sHi€acy is likely to be an
idiographic occurrence. While general principles for this do exigt,the discrepancy
betweerthe expected and the experienced physiological sensations), how individuals
weigh specific information, and how this contributes to theireti€acy is likely to
be highly individualktic. The use of a singlperson case study would allow this to be
examined and could potentially provide further refinements to more -traje

intervention delivery such as used in the current study.

Second brief interventions which aim to
(e.g.,arousal reappraisal, value affirmation) could also be examined. Such perspective
changing interventions have also been demonstrated to have beneficial effects on
complex behaviour and performaneeg,Jamieson, Mendes, & Nock, 201,3nd it
would be worthwhile to see if such effects were replicated in the endurance
performancalomain Second, whkreasthe current study made use of the internet to
help deliver the interventions, future research could look to examine other technology
such as smart phone applications. There is some initial evidence on the use of phone
applications to deliver intervéions in clinical and health related psychology, and this
could also be a further feasible way of helping provide endurance athletes with

psychological suppofHowells, Ivtzan, & Eiroa0rosa, 2016)
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Conclusion

The current study is among the first to examine the effects of briebasdd
psychological interventions on endurance athletes competing in real life elvents.
makes a direct contribution to the third aim of the current thesis, by examining the
effectsof these interventions on sadfficacy using a prgost design. Although the
interventions had no effect on selfficacy,they were well received by the athletes.
The current study helps demonstrate the feasibility and viability of using brief web
basedpsychological interventions with enduraratbletes antielps provide an initial
starting point for further research to address psychological intervenéiareted at

self-efficacy for endurance athletes.
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Chapter 6. General Discussion
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Summary of Findings

The focus of this thesis was to gain an increased understanding on the
formation, measurement, and malleability of sdffcacy within the endurance sport
domain By doing so, this thesgets outo help advance our theoretical understanding
of selfefficacy, and in turn help inform interventions designed to enhaetfe
efficacy. There werethree aims. First, this thesis aimed to gain an increased
understanding and awareness of the sources edffielicy that underpin seéfficacy
in the endurance sport domain. Second, this thesis aimed to develop and validate a
nonthierarchical sekefficacy scaledr the endurance sport domain. Third, this thesis
aimed to provide an increased understanding of dynanaoidymalleabilityof self

efficacy beliefs.

The first aim of thesis was to gain an increased understanding of the sources
that inform seHefficacy in the endurance sport domain. Althoughhas been
demonstrated that endurance athletes draw on a variety of sourcesefficamtiy
(e.g.,Samson, 2014esearch these sources represent broad general categories, and no
research has attempted to idgntifhat specific information within these sources may
contribute to sefefficacy. This aim was addressed in Chapter 2, where-semi
structured interviews were carried out with experienced endurance athletes asking
them about the sources of their sefficacy. Through a deductive thematic analysis,
five initial themes relating to the sources of sdffcacy were identified, and six sub
themes were identified within these themes. The athletes predominately drew on prior
experiences in both training and penf@nce to inform their se#fficacy, but what
was also identified as being a key sourc
which was driven by a combination of both past experiences and physiological states.

These findings identify key sourcessgfif-efficacy in the endurance spoidmain and
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contribute to the reinforcement of several tenets ofefétfacy theory namely the

degree of overlap that exists between the sources.

The second aim of this thesis was to develop and validate a new non
hierarchical scale to measure sefficacy in the endurance sport domain. This aim
was addressed in Chapter 3 through three stilggsvere designet develop and
val i date the OEMAdUrcarcye STmd retbA, Aretth8f 8 ES ) .
item pod for the scale was developed following a review of the literature. These items
were subsequently examined by content validity by an expert panel. In Exttiosy
resultant 18 items from this examination were subjected to exploratory factor analyses.
Theseanalyses provided support for a unidimensional scale comprised of 11 items.
These items related to behaviours and skills which must be carried out during
endurance performance such as pacing, managing exerdisged sensations, and
controlling unwantedhoughts and emotions. StuByalso provided initial evidence
for the ESSES6s convergent validity, as
validated scales. In Study, using confirmatory factor analyses, further support was
found for the 1iitem structure. StudC pr ovi ded further evi denq
convergent and concurrent validity, and the scalar invariance of the ESSES across
endurance sports. The ESSES reprgs the first endurance sport sfficacy scale,

and is likely to be of use by researchers, applied practitioners, coaches, and athletes.

The third aim of this thesis was to gain an increased understanding of the
dynamicity of seHefficacy beliefsThis aim was addressed in Chapter 4, whisreg
an experimental laboratory study, the effects of an increase in perceived task difficulty
on selfefficacy and attributions was examined. Although previous studies have
demonstrated an inverse relationshigivieen perceived task difficulty and self
efficacy (Sides, Chow, & Feltz, 2017), this was the first study to demonstrate this
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relationship when participants were unaware of the task change in task difficulty.
Specifically, in the increased difficulty conidin, selfefficacy strength was lowered,

and attributions for performance were more external and unstable. Interestingly, the
level of selfefficacy was not affected by the task difficulty manipulation, suggesting
that the different dimensions of selfficacy may be influenced by different sources

of information. The study also provided evidence that a task difficulty manipulation is
a suitable methodology for altering sefficacy and attributions in experienced
athletes This aim waslsoaddressed i€hapter 5, where the effects of two brief web
based psychological interventions (implementation intentions aneffieklicy) on

goal attainment, performance satisfaction,-sffitacy, andcoping behavioursvere
examined in endurance athletes using awoamsedcontrol trial. Although no effect

was found for the interventions on any of the outcome measures except for perceived
stress controllability, the interventions were well received by the participants and
deemed to be useful. These findings helptaddgrowing body of research examining

the effects of psychological interventions in reard competitive settingse(g.,
McCormick et al., 2017), and the use of the internet in delivering psychological
interventiongWebb et al., 2010)This study helps provide cledirections for future
research examining ief psychological interventionand further highlights potential
difficulties in altering seHefficacy beliefs in experienced individualse(, floor

effects).

Taken together these findings help advance oulerstanding of the
formation, measurement, and malleability of sdffcacy in the endurance sport
domain. Regarding formation, additional information is now known regarding the
sources of seléfficacy, and how these sources may interact together. Regard

measurement, a new and validated scale for measuring endurance syafficaelf
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beliefs has now been developed. Regarding the malleability eéffieticy beliefs,
the results of Chapter 4 reveal the need to consider task difficulty, perceptitorpf
and the dimensions of seadfficacy. Chapter 5 further adds to our understanding of
malleability by demonstrating the potential use of brief Avabed interventiont

alter selfefficacy.

When considering the cur mbutionstithse si s 0 s
also necessary to examine if these align with the research philosophy that underpinned
it. The current thesis was approached from a critical realist perspective, and throughout
it has adheredo the key tenets of critical realism. Firsising a mixeemethods
approach, the current thesis aligns itself with the critical realist view of there being
differing levels of reality{Collier, 1994. These levels of reality, in turn, help represent
the overall complexity of the sefffficacy construct. A key example of this use of
mixed-methods, is the findings from both Chapter 2 and Chapter 4. The theme of
physical familiarity was identified usingualitative inquiry in Chapter 2, and it was
further confirmed using an experimental method in Chapter 4. Settendurrent
thesis aligned with the emphasis on holistic approaches found within critical realism
(Fletcher, 2017). The breadth of the safficacy construct was examined throughout
the thesis focusing on the formation, measurement, and malleability. While increased
depth of understanding would have likely arisen from a more targeted perspective
(e.g.,four qualitative studies regarding the sms of seHefficacy.), such an approach
would have likely limited the possible implications, as it would have failed to consider
the other ways in which sedffficacy is represented and experienced by individuals.
Overall, the current thesis aligned watleritical realist perspective, atids alignment
helps reinforce the several theoretical and methodological implications that have

arisen from the current thesis.

159



Theoretical & Methodological Implications

Whereasself-efficacy is a widely studied constit in sport psychologye(g.,
Feltz et al., 2008; Moritz et al., 2000), these studies have predominately focused on
the selfefficacyi performance relationship. This focus is also apparent in the studies
examining sekefficacy in endurance sporé.¢., Burke & Jin, 1996; Laguardia &
Labbé, 1993; Martin & Gill, 1991; Miller, 1993\Vhile the findings from these studies
provide evidence for the hypothesised relationship betweenref§ieicy and
performance as set out by Bandura, they do not necessarily help increase our
theoretical understanding of the construct. Research directed at gaining an increased
understanding of the sedffficacy construct and its conceptualisation has been more
abundanin other domains of psychology (Gist & Mitchell, 1992; Paja&ddrdan,
200B; Williams & Rhodes, 2016), but has remained relatively limited in sport
psychology.An increased theoretical understanding of the-a#itacy construct
would help enhance thebility to design effective and theoretically sound
interventions, and it could also provide further guidance to those working with
endurance athletes such as coaches, trainers, and practifenanesult of the array
of research methodologies employedhe current thesis, the current findings provide
several theoreticadnd methodologicamplications in terms of sekfficacy. These
implications relate to the measurement of -sfficacy, the dimensions of self
efficacy, and the distinction betweerogimal and distal sources of seifficacy.
The Measurement of SeHefficacy

Throughout the thesishree approaches have been taken regarding the
measurement of sedffficacy. In Chapter 3, this centred on the development and
validation of a new enduraacport sekefficacy scale (the ESSES) which represents

a domainspecific approach towards the measurement ofeftfacy. The ESSES
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demonstrated good initial levels of factorial, convergent, concurrent, and crterion
related validity, and representskay step forward in our ability to measure self
efficacy beliefs in the endurance sport domain. Alongside this despaicific
approach, in Chapter 4, situatispecific selefficacy scales were used to examine

the effects of a change in perceived taskadilty. This use of situatiorspecific scales
allows for a more precise approach towards identifying the changes-effseity
(e.g.,the decrease in strength of sefficacy), and if the only measure of sefficacy

would have been the ESSES, it would have been unlikely for these changes to be
detected.Additionally, in Chapter 4 both hierarchical and #aararchical self

efficacy €ales were utilised.

These findings reinforce the proposal that there isoptimal level of
measurement of seéffficacy beliefs, and that the key factor in determining how to
measure them should be the research (Bandura, 208égux, 1995 A domain
approach, such as through the ESSES, would be most suited to gaining a long term
understanding of the antecedents and consequences dffmalfy beliefs in
endurance sport, and would be suited for egzstional or longitudinal observational
studies. Tk situation specific approach towards the measurement edfielicy, in
comparison, is best suited for gaining an understanding of hoveffielcy beliefs
may change in response to proximadriables andis therefore more useful in
experimentallabordory-basedstudies. To gain a holistic understanding of self
efficacy in the endurance performance domain, researchers must consider measuring
self-efficacy in a number olvays to ensure that both the breadth and the depth of
these beliefs are capturéithe use of multiple methods of measuring-sfficacy has
been previously suggested in the educatidajlares & Urdan, 2@) and behavioural

change(Luszczynska, Tryburcy, & Schwarzer, 2007; Schwarzer & McAuley, 2016)
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self-efficacy literature, but it is not overly apparent in the sport psychditaggture
(e.g.,Feltz et al., 2008)At this point, however, it is necessary to consider if these
different approaches towards the measurement eefalicy are still measuring the
same underlying construdtd., are the beliefs we attempt to measwith situation
specific scales the same as we measure with domain specifig.sthiess important
as if the scales were measuring a different construct, this would have implications
regarding how much we could generalise the findings from gtadh and would also
influence the direction future interventions would likely take (Marsh et al., 2018).
There is, however, strong evidenoehis thesigo support that even with the different
measurement approaches the same construct is beingiregeabor istance, in
Chapter 3medium to large positive correlations were detected between the ESSES
and other validated sedffficacy scales. This provides further evidence for these scales
to be a measuring a common construct. In the wider rdsddecature, dorain
specific selfefficacy hasalso been demonstrated to positively correlate with situation
specific beliefs (Grether et al., 2018).
The Dimensions of SeHefficacy

The multidimensionalityf selfefficacy {.e., level, strength, and generality)
has been well established within the sefficacy literature (Bandura, 1997; Maddux,
1995. The current research makes a novel contribution in that it provides evidence for
different potential antecedents of these dimensibn€hapter 4, the level of self
efficacy was not altered by the change in perceived task difficulty, whereas the
strength of selefficacy was. This means that when endurance athletes encounter
unexpected changes in task difficulty, although they may still believe themselves
capable oftill reaching the same level of performanegy(,to complete their 10km

race in forty five minutes), the certainty of this belief may be substantially lower. This
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reduction in sekefficacy strength couldnpact performance if the athlete encounters
further difficulties orobstaclesduring their performance, as the strength of-self
efficacy is hypothesised to be associated with effort investment and perseverance
(Bandura, 1997This finding suggests that the dimensions of-e#itacy may be
based on dierent sources, and this distinction between these two dimensions is
particularly relevant given the unique demands of endurance performBimse.
distinction between these two dimensions of-efitacy was initially discussed by

Gist and Mitchell (1992 however there is a lack of studies which have directly

examined this distinctiom the selfefficacy literature.

As discussed in Chapter 1, due to the physiological demands of endurance
performance, it is likely that the floor and ceiling of levelseff-efficacy is largely
determined by physiological parameters. While endurance athletes may not know
what these parameters are exaatly(they may not know at what speed or cadence
they encounter their second lactate threshold), they instead alse thkgain an
understanding of the level of performance they are capable of based on their own prior
experiences and performances. These past experiences contributingeficaely
was also highlighted in Chapter 2, where the endurance athletes disthessele of
cumulative experiences in informing their sefficacy. It may be that these
experiences over timamass angbrovide athletes with a strong understanding of
where their performance for an event is likely to odasrevidenced by the theme of
OCumul ati ve ExperiA&nonerswho dgemerallC bompldtes m 2 )
marathon between 3h30m and 3h15m, is highly unlikely to ever feel that they are
capable of running a marathon in 2h45m. Level of-eHi€acy in expeenced
endurance athletes, therefore, is likely to be a relatively stable dimension, and that

changes in level of se#fficacy for performance may only occur following a
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culmination of experiences, whether they be successes or faikngsably, the
stability of level of selfefficacy is also apparent in other experienced athletes across

a range of sports and performances (Feltz et al., 2008). Nevertheless, there still exists
a discrete difference when considering level of-efitacy in finemotorskill-based

sports €.g., golf, archery, or darts) compared to grosstor skill sports such as
enduranceA golfer, for example, through their past experiences is likely to know they
can puttapproximately seven out of ten putts from a distance of tenlfetuch the

same way as an endurance athlete, this belief is unlikely to change without a consistent
change in performance overtim&@here the difference®s, however, is that the golfer

is capable of putting all ten, and indeed on a good day this ntay, diecause the

basis for performance in this context is skilbmparativelyan endurance athlete who
consistently runs a marathon in 3hrs, even on a good day will not be able to complete
it in 2h30min, as the basis for performance is largely drivephygiology. These
physi ol ogi cal parameters theref-aficaegy pl ace

beliefs than may be observed in other spopgesformancebasedsettings.

Strength of selefficacy comparatively may be more influenced and driven by
proximal, task specific factorsThis further demonstrates the complexity and
dynamicity of seHefficacy beliefs, a factor which is often overlooked in research (Gist
& Mitchell, 1992). Evidence for the role of proximal sources, coimes Chapter 4,
where a negative correlation between changpsiiception of efforand selfefficacy
strength was detectedls selfefficacy strength represents the perceived certainty of a
belief, it appears logical that this sense may vary more readily based on groxim
sources such as perceived fatigue or other physical sensatignexerciseinduced
pain, perception of effort, or discomfort). These proximal sources, however, do not

always lead to an altering of selifficacy stength. As outlined in Chapter@durance
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athletes are likely to engage in a process of appraisal when encountering exercise
induced sensations such as pain amdrtion andattempt to identify if these are

congruent with the expected sensations based on prior experiences. This interaction
between distal past experiences and proximal current sensations will be discussed in

greater depth in the nestitsection

When considering the changes in strength of-eifiifacy demonstrated in
Chapter 4, it is necessary to consider how these fisdiagoncile with previous
suggestions that experienced-eficachwheh es po
is unlikely to alter in the face of difficulty (Bandura, 1997; Feltz et al., 2008). Indeed,
if such a small change in perceived task difficlégt to reductions in sefficacy
strength, what would this mean in terms of the variety of more powerful stressors and
demands endurance athletes are likely to face when competing in the real world
(McCormick et al., 201® In addressing this, in line with soe@gnitive theory it is
important to consider the environmentwhich the athletes performed in Chapter 4.

As the athletes were performing in a carefully controlled laboratatingewith
minimal variation toother potential confounding variables.d.,the weather, other
athletes, the surface) they may have beeremsensitive to detecting the change in
perceived task difficulty, and this may therefore have had a larger impact on self
efficacy strength, than a similar manipulation would have in a more naturalistic
setting. Another aspect to consider is that the waywihich we conceptualise the
dimensions of seléfficacy (.e., through levels and strength) may not be how
individuals view these beliefs for themselves. The act of separating these dimensions
may be at odds with how endurance athletew their perceivd capability regarding

tasks. Although other studies have demonstrated that individuals can distinguish

between the level of selffficacy and strength of sedffficacy for relatively simple
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tasks Bandura, 2008 exactly how this distinction between thelimensions may

relate to complex behaviour such as endurance performance remains unclear.

In comparison to the level and strength of-edlicacy beliefs, the generality
of seltefficacy beliefs has not been explicitly discussed throughout this thdsss.
lack of focus on the generality of selfficacy beliefs is also apparent in reviews of
self-efficacy research in sport and exercise settings (Feltz et al., 2008), most likely due
to the clear rationale for level and strength influencing performandebehaviour,
whereas the rationale for investigating generality is relatively unclear. One aspect of
the current thesis which could be seen as relating to the dimension of generality, was
endurance athletes discussing their -spart related experiencad overcoming
adversity in Chapter 2. These experiences of overcoming adversity outside of the
endurance sport domain, still provided the athletes with information pertaining to their
capability to cope with and persevere with adversity. The ability éselexperiences
of adversity to contribute to sedffficacy across domains is in line with prior research
examining general se#fficacy beliefs(Benight, Swift, Sager, Smith, & Zeppelin,
1999; Chen et al., 2001)A further interesting avenue, and perhaps one for future
researchers to consider is the generality ofeii€acy beliefs from endurance sport
to other domains of life.
Proximal and Distal Sources of SelEfficacy

While the occurence of proximal and distal sources of sdffcacy was noted
by early seHefficacy theorists€.g., Gist & Mitchell, 1992; Maddux, 1995), these
sources have not received much explicit attention in the wideeSiglcy literature.
This lack of attenbn is surprising given that the interaction between these proximal
and distal sources could be a key factor in both the initial formation e¢féeticy

beliefs, but also their alteration during performances or tasks (Maddux, 1995).
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Furthermore, as disssed in the preceding subsection, proximal and distal sources

may each contribute to different dimensions of-séfitacy beliefs.

The occurrence and interaction between proximal and distal soweres
identified initially in Chapter 2, through theettme of O physi ol ogi c al
concept of physiological familiarity was based on a comparison between the current
exerciseinduced sensation®.Q., pain, exertion, and effort) an athlete was feeling
(proximal sources) and the sensation they etqueto be feeling based on their prior
performance experiences (distal sources). As discussed by the athletes in Chapter 2,
where a congruence was preset (the exercisenduced sensations were what was
to be expected) this did not alter sefficacy, whereas an incongruence would likely
lead to a decrease in their perceived capability. This finding was further supported
experimentally in Chapter 4 through the observation of the decrease-effeeify
strength in the manipulation condition. It wagothesised that this decrease occurred
due to the athletes detecting an incongruence between the experienced task difficulty
(as indicated by their perception effort) and the expected task difficulty (based on their
previous visits to the laboratory)hi interaction between proximal and distal sources
is particularly relevant to endurance sport because of both the length of time which
endurance athletes are likely to perform fbis interaction is further complicated
when considering temporal distions of sensations such as exerdishiced pain
(i.e., pain is remembered different based on the length of time following it), and this

further demonstrates the complexity in this interacioB Nb el., 201 6)

Due to the length of the time in which endurance athletes perform for, there is
an opporturty for selfefficacy beliefs to be alteratlring performance. This change
in seltefficacy during performance, could be seen as being primarily driven through
the interaction between proximal sourceg(,exerciseinduced sensations) and more
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distal sources(g.,previous experiences of thawsarace). Alongside this interaction,

it is also likely that other proximal sources of information relating to other competitors
(Williams et al., 2015pand perceived task progressigtalper & Vancouver, 2016)

could also contribute towards changes in-séfitacy. As well as informing the
changes in seléfficacy during performance, distal and proximal sources could also
influence selefficacy prior to performance. As discussed in the precedingectinn

it could be that distal sources of sefficacy contribute more to the level of self
efficacy, whereas proximal sources contribute more towards the strength-of self
efficacy. For example, although a cyclist may have had a recent string of good
performancesand successful training session®.( distal sources), they may fee
lethargic and fatigued on the morning of an eveest,proximal sources). How then

do these proximal and distal sources interact in order to inforrefiekicy for the
upcoming evet? Does the volume of prior experiences help mitigate more proximal
sources, or are there potentially more idiosyncratic appraisals and judgements which
occur? While several models have been put forth explaining how individuals may
appraise information inhe formation of their seéfficacy beliefs €.g., Bandura,

2001; Gist and Mitchell, 1992), there still exists little experimental or qualitative
research examining these processes. Nevertheless, the current thesis provides a clear
theoretical implicatiorihat the interaction between these proximal and distal sources

in part contributes to seé#fficacy for endurance performance.

Limitations and Considerations
Notwithstanding the strengths of the current thesis and the variety of research
methodologies eployed, there are several limitations which are apparent across

studies. These limitations relate to how sd#ffcacy was conceptualised in the current
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research, the samples used throughout, and the focus of the current thesis only on
sociatcognitive thery and seHefficacy.
The Conceptualisation of SeHEfficacy

As discussed in Chapter 1, there exists several conceptualisations-of self
efficacy within the literatureg(g.,task, domain, and general; Bandura, 2006). While
in the current thesis this issuas addressed through utilising both task and domain
specific scales of se#fficacy, a further aspect of conceptualisation relates to the
decision to focus on endurance sports as a whole, and not focus solely on-the self
efficacy forone endurance spoguch asunning. As well as potentially focusing on
self-efficacy beliefs for specific disciplines of endurance sperg.( running,
swimming, and cycling) it may have also been possible to focus on distances as well
(e.g,6ul trad di s tpproachefacysing o6 eitbeh diseiptine ar distance,
may have resulted in the identification of further specific sources eéBrlacy in
the case of Chapter 2, the inclusion of more specific behaviours and skills in Chapter
3, and a more targeted inteni®n in Chapter 5. This more specific and targeted
approach may in turn have provided more actionable applied implications, as it would
be clear as to what sport they were specifically in relationSach an approach is
evident in the educational sedlfficacy literature, where selfficacy is often
examined in relations to specific subjeasy(,mathematics, chemistry, and writing)
rather than general academic performance (Lent et al., 1992; Pajares, 1998; Usher &

Pajares, 208).

This argument fofocusing on specific distances and durations, however, is
centred on the idea that the differences between types of endurance sports are larger
than the similarities. While theageof course differences between endurance sports

in terms of the combinatmof physical, technical, and psychological factors which
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will inform performance (Taylor, 1995), there is also evidence to suggest that

endurance sports share a common series of psychological determinants and demands

(Elferink-Gemser & Hettinga, 2017; McCormick et al., 2018; McCormick, Meijen, &
Marcora, 2016) I n this respect, t h-efficacyuacrose n t
endurance sports can be seen as being accepéthlmugh at first this approach may
appear to be at odds with the approach utilised in the educationaffesty
literature, it is in fact consistent. The focus on specific academic subgegts (
mathematis versus writing) can be viewed as begngilar to focusing on specific
sports. Additionally, even when focusing on a specific subjct.,(mathematics)
there exists a multitude of components within that subgct,@lgebra, geometry,
calcuus) and this is also similar to this
multitude of component®(g.,cycling, running, swimming)Moreover, as there has
been a lack of theoretical investigation of sfficacy in the endurance sport context
prior to this thesis, focusing on the endurance sport domain as a whole helps provide
an effective starting place for future research, which could seek to examine self
efficacy in specific distances or durations. For instance, in a similar way that the
coachng selfefficacy scale (Feltz et al., 1999) has been adapted to specifically on
high school coaching (Myers et al., 2009), it could be that the ESSES is adapted to
specifically focus on other disciplines suchr@asning, triathlon, or rowing.
Sampling Issies

There were several characteristics of the participants across the current thesis
that may make the generalisation of these results difficult. First, in each of the chapters
of this thesis the majority of participants were runners. Although care was tak
ensure that athletes from other endurance sports were included (excluding Chapter 4),

there was still often a lack of participants from other endurance sports such as
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swimming. Although this occurrence is potentially to be expected due to runnirgg bei
the most popular endurance sports in Eur@peheerder, Breedveld, & Borgers,
2015) it still represents a limitation as it may be that-efficacy construct in runners
may be qualitatively or quantitatively different than in other end@atlletesFor
instance, the more technical concerns associated with cyeliggbike maintenance
and repair), or theveathefrelateddemands associated with open water swimming
(e.g., waves, temperatures, visibility conditions), might lead to diffeesnin the
formation, stability, and malleability of sedffficacy beliefs. Conversely, it may be
overly simplistic to attempt to label endurance athletes competing atliteilor
recreational | &iathdele® Asddentified by MaCerncls, Anstiss, 6
& Lavalle (2018), sukelite endurance athletes are likely to take part in a variety of
endurance events aadtivities andattempting to categorise them based on their main

sport may be problematic.

Throughout the thesis a decision was takenfocus on experienced
competitive individuals. While this decision allowed an examination of already
formed seMefficacy beliefs, it limits our ability to understand how these beliefs may
be formed and altered in more novice athletes. This lack ofstateling of how these
beliefs are formed in novice athletes, limits our ability to provide theoretically
informed interventions to help raise sefficacy in these athletes, whose ssfficacy
may be lower, or more at risk of decreasing in the facetbhsks (Feltz et al., 2008).
Additionally, while the current thesis focused on the experience level of participants,
it did not examine the competitive or performance level of participargs (
individuals competing at national, international, or professional levels). There may
exist qualitative differences in the selffficacy beliefs of more elite level athletes

(Felz et al., 2008), and it is likely there exists a series of demands whiciotare
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encountered by more swlite athletes €.g., selection for major events, chronic
overtraining, and pressures associated with finganBadague, 1999; Koivula,
Hassmén, & Fallby, 2002). Elite level athletes are notoriously difficult to recruit for
resarch, and as stated it is likely they face a series of demands that are not commonly
faced by sufelite or norelite athletes. Research into the formation and alteration of
self-efficacy in elite endurance athletes, therefore may have provided less @sehble
actionable information than was found in the current thesis. Nevertheless, future
research examining sedffficacy beliefs in elite endurance athletes would prove
beneficial.
Lack of Alternative Theoretical Constructs

The current thesis was approach f r om B a-efftacy thebry s el f
(Bandura, 1997) which resides within the broader remits of socgilitive theory
(Bandura, 2001). While this approach and focus oreséitfacy and sociatognitive
theory provided a clear framework for the currdgsis, it also meant that potentially

other important theoretical constructs were not examined.

First, because of the focus on sefficacy theory (Bandura, 1997), no focus
was gi ven t eonWWentd negeb(\gealsypldd6;Vealey & Chase8200
As outlined in Chapter 1, while the sport confidence model demonstrates clear
similarities with seHefficacy theory, it also possesses a series of unique components
not explicitly discussed in seéffficacy theory €.g., motivational climate,
organisgional factors). Examining the sparonfidence model alongside sefficacy
may have therefore provided a more holistic theoretical understandaagpaibility
basedbeliefs in the endurance sport domain. This argument, however, is limited by
the factthere is no strong evidence suggesting that sport confidence can help further

explain performance or behaviour than what is already possible usirgffsmity
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(e.g., Moritz et al., 2000). Additionallya key proposed strength of the sport
confidence modek that it represents an increased level of breadth compared-to self
efficacy when considering perceived capability. This point, however, is countered by
the decision to examine sadfficacy at the domattevel (.e.,the ESSES), which still

allowed thisbreadth of capability to be considered and understood.

Second, while the current thesis only focused onefétfacy, there exists a
variety of constructs and beliefs within soetalgnitive theory (Bandura, 2001). A key
construct which was outlined inh@pter 1 was outcome expectancies. Outcome
expectancies represents the perceived outcome from performing a behaviour, and
several authors have argued that they may influencef®ielicy beliefs both directly
and indirectly (Kirsch, 1985; 1992; Williams &Rhodes, 2014)he inclusion of
outcome expectancies would have provided further evidence for the relation between
these two constructs in soci@bgnitive theory, and it would have provided some
initial baselinenformationregarding outcome expectanciegndurance athletelSor
instance this may have related to whether their primary expectancies related to social
comparisons, physical improvements, or -seliievementBandura, 1997) This
information may have then helped inform experimental researerevebmanipulation
of outcome expectancies could occGonversely, outcome expectancies are only
hypothesised to directly influence sefficacy in contexts where the individuals may
lack motivation to engage in the behaviceug(,someone starting axercise regime,
or a snake phobic handling a snaBandura, 1992; Schwarzer & McAuley, 2014).
Given the current thesisbds focus on comp
assumed that motivation would unlikely to be a problem, which would inlitarn
the potential importance of outcome expectancies. Nevertheless, the inclusion of

outcome expectancies alongside measures ckfalécy in future research would
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provide a more theoretically holistic understanding of sexmaghitive processes and

mechanisms in endurance athletes (Williams & Rhodes, 2014).

Future Research

Throughout this thesis several directions for future research have been
presented. These have focused on further examination of the sourcesefficsadf/
(Chapter 2), furthevalidation of the ESSES (Chapter 3), and further investigation of
potential seHefficacy interventions (Chapter 4 and 5). Alongside these specific
directions, there exists five general directions for future research which should be
considered First, regarch could to look further examine the safficacy i
performance relationship at a withpersons level through using a combination of
hierarchical performance scalemnhierarchal scalehe ESSES)and qualitative
methodsThis assessment of sedfficacy longitudinally would help address the issues
raised by Vancouver and colleagues in relation to the potential null effects-of self
efficacy on performancé€Halper & Vancouver, 2016; Sitzmann & Yeo, 2013)
Alongside addressing theithin-persons aspect of sadfficacy beliefs, such studies
would also help provide additional information on how-gdficacy beliefs may form
and develop in a variety of different populations who engage in endurance sport. For
instance, examining thelgefficacy beliefs of a sample of novice runnerg(,those
who are engaging in a 6Couch to 5kmé tra
the formation of new selfficacy beliefs. Such a longitudinal approach would allow
an examination of how pexisting selefficacy beliefs and experiences may
contribute to domanspecific selfefficacy beliefs, but also how proximal sources of
information such as training progression, peer support, and exercise induced
sensations€.g., pain and perception c#ffort) contribute to the development and

formation of seHefficacy for endurance performan@amson, 2014 Such findings
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and information would help contribute to the design of interventions to help raise and
ensure the robustness of sefficacy in novice individuals, and this could have
important implications in terms of adherence with the training progkdcAuley &

Courneya, 1992)

Moving away from a focus on more novice participargsearch could also
look to examine how seé#fficacy beliefs may change during endurance performance.
The majority of research on sdfficacy has focused on the measurement of self
efficacy beliefs prior to engagement with a task, but these belietgkaeto also
change during performances as well (Gist & Mitchell, 1992). The current thesis has
helped provide evidence that these changes ireffathcy may relate to a congruence
between currently experienced sensations and expected sensatioaseanchrcould
look to further examine these relationships. Experimental laboratory studies could
investigate changes in safficacy during performance relating to exereiséuced
sensations such as perception of effort or exernbeced pain. For inahce, utilising
a similar methodology as agted by Astorki and Mawg (2016, participants could
cycle at a Ocl amp elldn theeBorg &0 scabedParticfpdntsr t o f
could then be instructed to indicate their sdffcacy to maintain theurrent pace for
a series of times, and the relationship between exargseed pain and seéfficacy
could be examined through regression analysis. Alongside the investigation of these
subjective exercisanduced sensations, the relationship betwegenformance self
efficacy and physiological parameters such as lactate thresholds, breathing frequency,
rate of respiratory exchange, and cerebral oxygenation could also be examined.
Understanding at which exercise intensities-e#ltacy beliefs may deease, or that
self-efficacy is no longer an effective predictor of behaviour would provide further

insight regarding the interaction between cognitions and physiology, but also would
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help strengthen the ability for accurate and timed interventions. gtanue, if it was
discovered that se#fficacy strength to maintain a particular pace dipped significantly
when reaching second lactate threshold, it could be a case of preparing strategies to
buffer against this decrease selfefficacy (e.g.,the use bmotivational seHtalk).

While seltefficacy beliefs would not overcome the reality of physiology, they could
help influence just how long an endurance athlete is willing to maintain and endure

their pace, and this has clear potential implicatreheating to performance.

Related to this examination of seifficacy during endurance tasks, it is
important to consider how exactly these sdficacy beliefs are measured. While one
recommendation could focus on more commonly usede$igtbicy scales, therare
other alternatives which could be considered. One option could be the use of
O0Thi nk Al o u dEricssorr & tSimanp 1993)These protocols encourage
individuals to verbalise their cognitions and thoughts, and have been demonstrated to
be suitableo use with endurance athletes, such as cyclists during drtahgSamson,

Simpson, Kamphoff, & Langlier2017; Whitehead et al., 2017f athletes were

instructed to focus on their perceived capability to continue, this could provide
interesting qualitative insight into how these beliefs may change. A further method
could be through the use of @aouldhbllowmee ar po
continuous rating of sekfficacy to be measured across an exertriaé andcould

provide a more accurate presentation of the dynamism eéffielicy beliefs. This

would provide further information relating to the malleability of sdffcacy and

would also allow an examination of the potential interaction between distal and
proximal sources of se#fficacy. While both methodologies would require careful

pil ot testing and instructions toyensur ¢

reflecting perceived capability amb other related constructs, such findings would
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prove valuable and further help advance our conceptual understandingesfisatfy

beliefs.

Related to these changes in sficacy during performance, is the capt of
pacing.Pacing represents the gahtected regulation of exercise intensity in which
endurance athletes need to decide how and when to invest their energy (Smits et al.,
2014) Endurance athletes must be conscious regarding maximising theinmpesnfoe,
by understanding what speed or power output may be sustainable (MaugerA2014).
pacing involves athletes making decisioegardingwhat is sustainable, this coube
related to selefficacy. A cyclisb perceived capability to create and maintaicertain
speed or cadence, would likely inform their willingness to engage with this during the
task. In line with sociatognitive theory, this relationship between pacing and self
efficacy would also involve the environment. For instance, the presgnother
competitors and their pacing strategies has been demonstrated to lead to alterations in
pacing behavioufCorbett et al 2012;Williams et al., 2015)and seHefficacy could
be a potential mediator of these effects. As other competitors represent the source of
vicarious influences, research could also examine how competitor characteristics may
influence the effect omelf-efficacy. This could relate to perceived competitive level
of the competitor€.g., Weinberg et al., 1979)Jdemographical similaritye(g.,age,
ethnicity, or gender), or even the perceived effort that the other competitorkisg
at €.g.,.f aci al frowning, breathing frequency,
from such research would prove further insights into pacing decisions, and this could
help inform performance in reatorld competition as well. Alongside thiscigs on
pacing decisions and sedfficacy during performance, this relationship could also be
examined prior to races as a well. For example, research could examine if endurance

athletes exhibit different pacing strategies or pacing profiles based omlohedir
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specific selfefficacy .g.,the ESSES), or how changes in situatpecific self

efficacy may also influence these pacing decisions.

As a more general comment on future research examiningfetcy, the
benefits of qualitative inquiry in th area can not be understated. As highlighted and
discussed throughout this thesis, sdffcacy represents a complex and dynamic
construct. While experimental studies can provide insight, attempting to generalise
from these studiegardingsuch aspects as the formation and malleability is likely to
be ineffective. This is because sefficacy is formed and altered through an
interaction between various sources of information. How these sources are weighted,
interpreted and appraised isdli¢ to be a highly idiographic proce@andura, 1997)
Qualitativestudies examininthis idiographic process, could help identify how some
of these processes may occur. A clear example of these processes was the theme of
physical familiarity identified wthin Chapter 2. Future qualitative research which
attempts to identify further processes underpinning-eféfacy formation and
alteration €.g., processes for understanding when sdomain experiences may
generalise) would be highly beneficial to oumokvledge of selkfficacy both in the

endurance sport domain but also more generally as well.

Applied Implications
A key benefit of researching sadfficacy is that it is a malleable construct
which has the potential to be shaped and changed throughemiien (Bandura,
1997). This thesis primarily looked to inform this possibility of intervention through
an investigation of the formation and alteration of these beliefs (Chapter 2 and 4) and
the measurement of these beliefs (Chapter 3). Alongsidedbpsets,ri Chapter 5 of

this thesis the effects of two brief psychological interventions onefitfacy were
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also examined. Wdreaghe specific applied implications feach of the studiesas
discussed in their respective chapters, there eistegeneral applied implications

from the current thesis.

Before examining these applied implications, it is worth clarifying the
practicality of intervening to enhance sefficacy for endurance athletes. When the
self-efficacy construct was first theortbeand developed by Bandura, it was in
response to the behaviour of phobic individuals encountering their pl{Blaiadura,

1977) As such, most of the initial work on selfficacy focused on its formation and

alteration in individuals where there wadagk of seltefficacy. While there are a

number of endurance athletes whose-stitacy is likely to beow, such as those

competing in the sport for the first time, those transitioning to a new sport, or those

who may be rehabilitating from injury, tmeajority of experienced athletesll have

high levels of selefficacy (Feltz et al., 2008). These existing high levels of-self
efficacy mean that t ficerd ee i & e-€ffichcedbsegd ¢ lof b e
interventions, and that rather thaniriy to simply raise seléfficacy for endurance
performance in general, practitioners and coaches may consider otherrigetiorg

to the stability of these beliefs, and to best support the development of these beliefs

longitudinally.

First, it is inperative that endurance athletes are encouraged to reflect upon
their performances both in training and competitmhelp facilitate the development
and formation of their sekfficacy. Experiences do not directly influence self
efficacy, instead thimfluence occurs following a process of appraisal and weighting
(Gist & Mitchell, 1992).Based on the results of Chapter 2, this reflection could relate
to both their performance.€., what they achieved and why this may have occurred),
but also the sensans they felt during their performance.q., their perceived
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exertion). This could help enhance the
experiencesandhelp increase the likelihood of accurate physiological appraisal.
discussed in Chapter 4, stphysiological appraisal€.,perception of effort), can have
potential impacts on seéfficacy strengthThere is, therefore, a need to ensure that
endurance athletes are capable of understanding the sensations they are experiencing,
and howthese math to the demands of the taskhis process of selieflection is an
integral part of sociatognitive theory (Bandura, 2001), and taking a systematic
approach to encouraging athletes to engage in this behaviour could lead to an
enhancement of selffficacy. This process of seteflection on performance and
behaviour has been demonstrated to lead to superienegeiation and increases in
selfefficacy in the educational domaiZimmerman, R00) and there is clear
potential for these benefits to also be actualised in the endurance sport domain.
Practitioners and coaches could help probe athletes with questions pertaining to their
capability, such as why they may have felt incapable at certaitspor why at times

they may have maintained this capability. This facilitatedregléction could allow

the athletes to gain a better understanding of their owreHBudacy beliefs, help
provide an individual level of awareness of what might coateéliothemand can
promote increased stability of selfficacy. Additionally, while competitive
endurance athletes are likely to keep record of their traimnyg, (singweb-based
monitoring such as Strava), it may also be beneficial to keep a rddwwd/ dhey felt

during these trainings. These measurements of feelings could be in relation to
perception of effort, exercisaeduced pain, or just a more general sense of how their
body felt during the session. Keeping records of such variations wowd all

endurance athletes the opportunity to reflect more thoroughly on their training
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progression, and these could lead to the enhancement-effgety as it would help

provide further examples of their own capabilities.

While this facilitated procesd eelf-reflection may help with the formation of
selt-efficacy beliefs, it may still be likely that practitioners and coaches may need to
address specific decreases in-gdficacy. At this point, it is crucial to ensure that
possible interventions arerggeted at both the correct selfficacy belief but also the
correct dimension. For instanaesingthe ESSES it may be revealed that although an
athlete reports generally high sefficacy, they report low sekfficacy in relation to
coping. To addregsis, it would be most beneficial for interventions to be targeted at
this specific aspect, and such a miarwlytical approach towards seffficacy is in
l i ne with Bandur ad seffcaeyontermentonsdBandura, h937; f or
1997).Furthermror e, whi l e the use of the ESSES ir
efficacy could be beneficial, it must be reinforced that further examination should
likely come from interviews and discussions with the endurance athlete. The reasons
why aself-efficacy belief may be lower is likely to be mufaceted, and it is important

for both practitioners and coaches to be aware of such complexity.

Alongside this targeting of specific sdfficacy beliefs, it would also be
beneficial for practitioners and coashto consider the dimension of sefficacy to
be addressedAs discussed elsewhere in thisapter, the level of se#fficacy for
endurance performance is |ikely to be he
fitness and associated parametdmyner & Coyle, 2008)it therefore may be more
beneficial for practitioners and coaches to consider how to enhance the strength of
selfefficacy beliefs andfollowing the recommendations of Bandura to provide
athletes with a robust sense of s#fficacy that is unlikely to wavenithe face of
adversity (Bandura, 1997). This aim could be achieved through the athlete practicing

181



various psychological techniques which may help maintairesitfacy strength such

as motivational selfalk (e.g.,you can do it!) or imageryg.g.,imagining themselves
continuing forward despite the current sensation). While these skills may have already
been taught or used by the athlete in a more general sense, it may be that a more
deliberate focus on sefffficacy could be used to ensure that #thlete is able to use

these skills to maintain their strength of seficacy during chaéinging or difficult

situations.

Conclusion

The focus of this thesis was to gain an increased understanding of the self
efficacy construct within the endurance ggomain. There werthireemain research
aims. First, this thesis aimed to gain an increased understanding of the sources of self
efficacy in the endurance sport domain. This aim was achieved by conducting a series
of semistructured interviews with endamce athletes about the sources of their belief
(Chapter 2). Second, this thesis aimed to develop and validate a n&ffisatfy for
the endurance sport domain. This aim was achieved through the development and
validation of t h-&fficddy Scdle (Clzapter 8). TBi,dhisthesiS e | f
aimed to gain an increased understanding ofithkeability of selfefficacy beliefs.
This aim was achieved through an experimental laboratory study (Chapter 4) which
demonstrated the effects of a change ingieed task difficulty on seléfficacy. This
aim was also addresselrough a randomised control trial of two brief psychological
interventions (Chapter 5). Although no effect of the interventions orefalacy were
detected, the study helps providadence for the feasibility and use of brief web

based interventions with endurance athletes.

182



Overall, the findings of this thesis help reinforaed advanceeveral key
tenets of selefficacy and sociatognitivetheory anchelp advance our understanglin
of seltefficacy in the endurance sport domdirprovides the first proposed model of
the sources of sedfficacy for endurance performance (Chapter 2), the first non
hierarchical measure of endurance-gélicacy (the ESSES; Chaptera@ndadvances
our understanding on the malleability of sefficacy from both an experimental and
interventional perspective (Chapters 4 andFPphm a theoretical perspective, the
current thesis helps raise awareness in relation to the conceptualisatietf- of s
efficacy, the measurement of these beliefs, and the multidimensional nature of these
beliefs. These theoretical implications in turn, provide several clear directions for
future research on seiffficacy and endurance performance. Alongside these
theoetical andresearckbasedimplications, the current findings also help provide
several applied implications for those who may be interested in enhancing self

efficacy in endurance athletes or those engaging in endurance sport.

This thesis began with ados on how the idea that our beliefs shape our
actions and behaviour is arguably present across centuries, cultures, and continents.
As a result of this existence, it may appear thatesdlff i cacy is a O6com
construct within psychology. Indeed, &hwe consider endurance sports it is perhaps
unlikely that anyone would disagree with the idea that belief in oneself is necessary to
complete a marathon! While sadfficacy may therefore appear common sense, this
does not mean it is a simple construon the contrary, the current thesis helps
demonstrate the complexity and depth of the-stitacy construct in perhaps one of
the mostchallenging andinique domains of human functioning, endurance sports. It
is in this domain, where sedffficacy does at solely extend to one what believes they

are capable of achieving, but more so to what one believes they are capable of
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withstanding, of overcoming, and ultimately, enduring. An understanding of what
informs this capability, this resolute belief of beadge to endure, has the potential to

betterendurance athletes and rathletes alike.
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Appendix A: Information Sheet and Informed Consent Form for Study 1
(Chapter 2)

Information Sheet For Participants
INVESTIGATING PERFORMANCE BELIEFS INENDURANCE ATHLETES

INFORMATION SHEET FOR PARTICIPANTS
Thank you for showing an interest in this project. Please read this information sheet
carefully before deciding whether or not to participate. If you decide to participate we
thank you. If you decideot to take part there will be no disadvantage to you of any
kind and we thank you for considering our request.

What is the aim of the project?

We are interested in assessing what inf]
own abilities. Currentlyhere is only limited research investigating these factors. By
gaining a greater understanding of these factors, this may help improve psychological
interventions designed to aid performance

What types of participants are needed?

In order for you to belde to participate in this project you need to be at least 18 years
old, have been competing in an endurance sport for at least five years, to have
completed at least two competitive events, races or competitions over the previous
year, and to be currenttyaining at least three times week.

What will participants be asked to do?

Should you agree to take part in this project you will be asked to engage in an interview
with the lead researcher. This interview will explore your beliefs as an endurance

athlge. For example in this study, you may be asked to discuss the importance of how
you have performed previously, or the influence of the people around you.

This interview can occur through a variety of means. Face to face interviews will take

place at theéJniversity of Kent Medway Campus (ME4 4AG). Additionally, there is

the option for this interview to take place through the use of Skype or through a
telephone call. It is believed that this interview will last no longer than 45 minutes. An
exampleofaquwet i on t hat may be asked during the
do you think your emotions influence youl

Can participants change their mind and withdraw from the project?
You may withdraw from participation in the project atyaime and without any
disadvantage to yourself of any kind.

For a month after the interview session may request your data to be destroyed, and for
your responses and answers omitted from the transcript.

What data or information will be collected andwhat use will be made of it?

During the interview, an audio recording device will be used to record the discussion.
This will lead to the generation of a transcript which will then be emailed to you to
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check for accuracy and/or remarks. Prior to analyalisidentifiable information
(names) will be removed from the transcript and all participants will receive a
pseudonym to ensure confidentiality. Anonymised direct quotes from this transcript
may be later used in publication, but these quotes will beoiway linked to an
individual. This transcript may be used for future research purposes.

What if participants have any questions?
If you would like to receive feedback regarding the results or have any questions about
the project, either now or in thettwe, please feel free to contact:

Researcher Information:

Paul Anstiss pa298@kent.ac.uk

Supervisor Information:

Carla Meijen C.Meijen@kent.ac.uk

Departmentnformation:

School of Sport and Exercise Scienea44 (0)1634 888858
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mailto:C.Meijen@kent.ac.uk

Title of project: Performance Beliefs in Endurance Athletes
Name of investigator: Paul Anstiss

Please initial box

1. I confirm that | have read and understand the information conta
on the accompanyin@articipant Information Shedor the above
study. | have had the opportunity to consider the information, ti
ask questions and | have had these answered satisfactoril

2. lunderstand that my participation is voluntary and that | am fre:
withdraw at any time without giving any reason. Paul Anstiss c:
be contacted by email (pa298@kent.ac.uk)

3. lam aware that the interview is audio recorded for the purpose
aralysing the content of our discussions and | am happy to proc

4. | understand that my responses will be anonymised before ana
(I will be given a false name and identifying information will be
removed). | give permission for members of thgearch team to
have access to my anonymised responses.

5. lam aware that the researcher intends to publish the results frc
this research study and that anonymised direct quotes will be
included in the publication. | am aware that this publication il
include identifying information.

6. | understand that anonymised audio files, or word processed
transcriptions, of the interview may also be disclosed to a reses
journal to prove that the research findings are genuine.

~

| agree tdake part in the above research project.

Name of participant Date Signature
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Appendix B: Interview Guide for Semi-Structured Interviews (Chapter 2)

1 Introduction & Rapport Building

o Introduce self, outline the role of the project, tskm if they have any
guestions before starting the interview

o Demographic questions: How old are you? What is your gender? What
is your primary endurance sport? How long have you been competing
in it? How often do you train per week?

o Why did you decide téake up your particular endurance sport in the
first instance?

o Why do you continue to compete/take part in your endurance sport?

o What do you enjoy most about competing/taking part in your
endurance sport?

o What do you enjoy least?

1 Selfefficacy

o | 6d n gou tolthink about your confidence in your own abilities
as an endurance athlete. What | mean by this is your belief in yourself
to reach your goals or perform at a high level. If | gave you a scale of
071 which represented no confidence at all, to L®hich represented
complete supreme confidence, where would you rate yourself on this
scale?

o What would you say is the primary reason for the score that you gave?
l.e.,why did you give the number that you did?

1 Probing Follow Up Questions
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o To what extent dgou think your past experiences contribute to the
rating you gave?

o Are there any particular times or experiences that you think may have
contributed to your score?

o How has this belief developed over time?

o How does how you feel physically feel contribtibgvards the rating
that you just gave?

o Are there any particular physical feelings that can cause your belief and
confidence to change?

o Are there any people who have influenced your confidence rating?

o0 Has anyone ever said anything that influenced the beliygurself?

o Are there any individuals outside of your endurance sport who have
contributed to your confidence rating and the belief in yourself?

o Do your emotions contribute to your belief in yourself?

o How do you feel emotionally before an important eyaldes this
influence your beliefs in yourself?

ols there anything else we havenot
to the score that you gave?

o What would need to occur for your confidence rating to increase?

1 Conclusion

o Thank you for your help today,dm what we have discussed it appears
thate. . (RECAP the key points of
accurate?

0 Is there anything else you would like to discuss?

o Do you have any questions for me about the research or the project?
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Appendix C: Theme Concept Cads (Chapter 2)

Past Performance Experiences
Cumulative Experiences (12 participants248references):

This theme encompasses the idea thatestitfacy beliefs have developed over time, based
on small incremental successes. Although athletes might teefearticular turning points
(especially related to overcoming difficulties and come back®)st link their current self

efficacy beliefs back to a gradual build up.

This might involve slow increases in distances covered or time completed. This theme
also most likely links in with the physiological adaptations observed from training, where we
are likely to see incremental changes following consistent training rather than massive

dramatic one off changes.

Selected Quotes:

il t hink i ts gverdiohet asli'Veyncreased thee disarecel.. so I've
done 10 mile runs and 10k runs, and then you're thinking well I'll do arreaththon

and |I think with each race you gain more

i No, what | have done i s tieage!| hhve tioaey dhengr adu a
literally the first big swim | done, was across (REDACTED), about 7 K, 7 miles and then built

up every year. I didnét jump in i mmediately
going to swim round (REDACTED) which | dakt year, which is 44 miles. | incrementally

increased year upon year.

ROk the thing is | have done 26 marathons f o
Within 36830 which are respectable titthes, t he

thing is | have never failedo
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il think for that confidence to increase 1is
more at half iron man distance or stepping up to full iron man distance. | think it is a matter..

just a matter of time.fe sheer number of races. 0
Challenge and Adversity (11 sources, 19 references):

This theme refers to the athletebds experienc
Although their selfefficacy beliefs have received a large impact from cumwdaivccesses,

they also think back to events or training sessions which have proved difficult and strenuous.

As suggested by Bandura, successes which occur when faced with difficulty are more
beneficial than those which come easy. This theme may also eassegping sekfficacy,

where athletes possess the belief that if they have been capable of overcoming and coping with

difficulties in prior races they will continue this moving forward.
Selected Quotes:

il did it and | st al2 kleudl waseaying | waps half evay fret'séyf. t er ¢
And | finished my first half marathon in terrible pain and | was like | had a bigger injury
because of that. But | lost the respect to that distance because | know | can run it even injured

and | can finisho

ASo | think in triathlon you can draw on
have struggled and knowing that you have overcome them and managed to finish it,

or do better than you think anywago | think those experiences definetely, defgintel

are really important. o

AKnowing that | won't give up really. .. I
i f 1t takes me 5 hours | "Il finish, even
PB... (laughing) so |I'"ve got no issues Wi
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AiThat was my first channel swim and | did it

could do it with that what is stopping me now?

il was an athlete as a kid, so thereds some
knowlknowhow o push through these things ... You
triathlon, but you stil!l have confidence in

endurance sport per sé, knowing that you can push through difficulties, aastieegative

aspects from softball and basketball, t hat 6s

Physiological States

Physiological Awareness (12 sources, 25 references) :

This theme attempts to incorporate the ideas of athletes feeling comfortable with their
physiological stateThis can focus on their perception of their physiological state while
training or competition, and typically focuses on listening/paying attention to 'signals'. What

is important is that all athletes accept sensations of fatigue, pain and exentfat is

important is that they are congruent to where they are currently. High levels of discomfort or
exertion will lead to corresponding changes in pacing or performance. This discussion of
physiological awareness primarily occurs through-sdk - with athletes discussing what

they are feeling, and linking it to past performances and experiences. This signals can be
exercise induced sensations, sensations such as cramps and more general senses (potenitally

linked with mood and affective states???).

Selected Quotes:

il 6m constantly telling myself wokayr.e I n e
pull back or keep pushing a bit. So, | am constantly adjusting... my body to be in the

right place for the terrain for any race... sothereisalotéfl@ai ng t o your sel
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nSo, where you find yourselHf comfortably ri

confidence i n. So, i f l 6m sort of confident|
know i s manageabl e, ,antdhdtbnmgiqwuad eme eaarl| dtheo ff
further towards the back and .. [ | ook behin

up to the front and that perception of effor

for confidenceii

il can continue to keep myself positive and
biceps of my arms get really sore and | know that after 9 hours | would have swum through it.
So when | get to that point, | say to myself you can just keep gamingnow this is going to

go, and you just keep doing it.o

~

Al m kind of very, very a-wmnmterms ofonhatfeetse!| i ng
right and what feels wrong. What feels bad and what feels good.. | do know if that |

get to 1k or 2k in a 5kace, and | feel like I'm running through treacle already it's

probably not going to be a good resultbo
Al will talk to myself about how | feel fror
did a training run on Sunday uhm, and a lot of the coni&msavas you know, reminding

myself that | felt calm, that | felt comfortable. Because it was a lot.. it was an 18 miler, with

14 at race pace so | was talking to myself 7

it there keepati twashetrlkee .majanrdi.t.y Tdhf t he i nte

Social/Verbal Persuasions

Social Support (12 sources, 19 references):

This theme attempts to capture the essence of verbal encouragement and ability confirmation
from other individuals. At times this can be other competitors, training partners, coaches or
crowds. There does not seem to be a single uniting factor acrossindieiduals draw their

reinforcement from. However, where the athlete perceives the verbal deliverer as having high
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levels of expertise (coach, training partner, other competitor) they appear to be more willing

to take this on as confirmation of their oamilities.

Selected Quotes:

AAbout 5 miles | ater | ran into my fami/l
could see my face start to turn and they were like.. They said nothing else except keep
going, everyone else in the crowd was screaming abrkeep going. They know...

they didnt know everything, they didnoét Kk

somet hing wasn't right and all they do i

fPeople say something to you.ackmbdetheresthard r ac e

and when | came back, | rode sort of back pa
bl oody good squeezed. You know.. because, he
that bit of. .. and h hmaay bke nldé no fg omiandge rmeea Itlhyi r

sort of boosted that confidence. 0

AAnd. . the next we did it .. | donodot know if
ti me we went training they saidyes §gond Etasai
|l did and when it was all done | ran 80610s o
it. So you know. Thatés how my coach wor ks
but you talk your sel feytd liftme is Bysshowihgane theg Ickni nd o

do it.o

RnYeah definitely... yeah | "ve got a few ¢
dropping when | was trying to do an awful lot of miles... it was feeling really really

like hard work for Comradeghen.. You know they were really helpful with a lot of

the stuff they were staying... and when you respect them and what they do... it's good

sometimes to hear people you really respect for their abilities kind of... really giving
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you encouragement and thvation and saying that you're inspirational and that kind

ofthing-t hat really helps. o

AHaving the gir/l I train with and my coac
that nl t-G® wodr dodayt, and show youknowhat vy (
that someone of that ability is saying that to ydlien you know that you can do it...

and it kind of gives you the belief that

Self-Talk (10 references, 18 references):

SelfTalk is a theme underlying the words and phrasesthhdtes say to themselves in order

to aid their own belief. This can be done for instructional reasons such as knowing when to
push and when not too (linked with past performance experiences) but can also be done when
discussing their physiological stafénked with physiological awareness). S&lfk also
appears important for reassuring seficacy beliefs when encountering difficulties (pain,

exertion, unexpected events).

Selected Quotes:

A We l | | " ve really f ocus edlingomyseltthapanedyod hi n g
have to realise that you've put in the effort, the blood sweat and tears that... you're
physically capable of doing itsomething hurts you just kinda need to suck it up and

keep goingbo

AThere al ways i stirtybuadwn mindrbétweenfsorttofn gou lnawn. WwHem ¢
the race is hard, you try to tell yoursel f,
| 6ve gone harder, | 6ve gone hardero

i OK, so |, ahem, | t al k t olftakySo éthlkita myselfanc | k|

say that | talk myself through the process and if | know when.... what to do when | am talking

to myself to get the outcomes. It is very important about listening to yourself. There are, its,
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ahem, it is kind of like | dithe Manchester marathon a few weeks ago and | knew, | got to a

"o

point where | knew | said to myself "you can do this" "Push now" "go now" And | knew to

talk to myself and you kind of get yourself into a groove and kinda get yourself focused and it

isabouty ou can do this. 't invariably is positi\
AfAgain itdéos very much situational based. |If
technique .. my swimming |Is my weakest disci |

myself very inexperienced as an open water swimmer so | will be trying to give myself
motivation, remind myself of the technique, remind myself of the bigger picture rather than
actually allowing the self doubt, the negativity to creep in. Whereas sogdikténcycling

| 6ve got a much better understanding of what
Agai n, under those circumstances | tal k to m
yeah. This is a really quick ride. Or things ardrgpwell. And then.. somebody was running

where, again, | consider myself new to endurance running, it will be more.. yeah keep it up,

keep going. You just need to work through this next little bit and then going to the home
straight or just watch the nertile marker .. the next couple of mile markers go past. Just so

to help.. the | egs turning over, keep the bo

Emotional States

Doubt and worries (9 sources, 15 references):

This primarily focuses on athletes feeling worries and concerns, wisigthdetract from their
confidence in their own abilities. Often these are doubts which are outside of their own control
(mechanical, weather, injuries) but are still present for loweringe$fathicy beliefs. Also
discussed within are whether or not tliletes perceive the anxiety to be harmful to their
confidence, most see it is as a normal occurrence, with some also suggesting that anxiety is

required to ensure appropriate training and nutrition.

Selected Quotes:
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AHIi storicall y e voatiaweek before if dnyoneanergiahs theaace a b
| get a horrific stomach, butterflies everything... and the night before you stay awake
and you play the race out in your mind and how you want it to go, and you can't sleep

-and then on the morning |I'"m fineo

AiOh yes, yeah, but t hat is where the 85 ¢ o0m
doubt, that bit of doubt you see keeps you on edge, keeps you sharp, it keeps you just at the
sweet spot, that you know for example in a full marathon you knolayetgot to prep. You

know what you have got to take on, you know you got to fuel properly, you know you have got

to do all your things that prepare. Being cavalier about it leads to too many things that could

go wrongo

Al think t her axetyregardless ight!What happens oranty bilee, how am |
going to overcome that? Mechanical things, o
think that really hinders you, I think theyd

that.hmestly, that probably does pump me up a |

Altds i nexperience right, I haven't biked 1E¢
and it gets me a bit worried sometimes. Running a marathon as well like it is just sort of,

runningamaraton i s | i ke this huge social thing wha

AYeah.. 1t probably does actually, 1t pr
up.. well I don't know.. maybe it's a bit chicken and egg.. | don't know which comes

first. 1 don't know the nerves impact the confideneeor actually its the lack of

confidence that actually generates the nerves. So | think it's probably that way round..

so you know | don't know if | can actually achieve tlss this then starts to build the
nervoudeeling.. because then | start to get worried that I'm not going to achieve what

Il want too.. It's probably that bit that
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Appendix D: Initial 18 -item ESSES& final 11-item ESSES(Chapter 3)

Endurance Sport SeltEfficacy Scale (ESSES)

Below you will find a list of actions and skills that are important for
endurance performance. When you are taking part in your endurance
sport, how confident are you that can do the following things. In ezeh ca
please rate your degree of confidence from O (cannot do at all) to 100
(completely certain can do).

Cannot Moderately Certain
do at certain can
all can do do

0 10 20 30 40 50 60 70 80 90 100

My confidencein my ability to:

©CooNOOhwWNE

10

11.
12.
13.
14.
15.
16.
17.
18.

Manage nofinjury related pain

Ensure appropriate technigue and form
Manage my emotions before events
Manage my emotions during events
Manage injury related pain

Take onappropriate nutrition during events
Take on appropriate hydration during events
Manage my thoughts before events

. Manage my thoughts during events
Achieve my goals

Manage and deal with unexpected events
Prepare mentally for demanding events
Pace myself appropriately

Manage and deal with unexpected weather conditions

Maintain my concentration

Prepare physically for demanding events
Perform well in challenging events

Deal with feelings of effort and exertion
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Endurance Sport SeltEfficacy Scale (ESSES)

Below you will find a list of actions and skills thare important for
endurance performance. When you are taking part in your endurance
sport, how confident are you that can do the following things. In each case
please rate your degree of confidence from O (cannot do at all) to 100
(completely certain cado).

Cannot Moderately Certain
do at certain can
all can do do

0 10 20 30 4C 50 60 70 80 90 100

My confidence in my ability to:

Managenoninjury related pain
Ensureappropriate technique afokm
Manage my emotions during events
Manage injury related pain

Manage my thoughts during events
Manage and ekl with unexpected events
Pace myself appropriately

Manage andleal with unexpected weather

© © N o O bk w0 DR

Maintain my concentration
10. Perform well in challenging events

11. Deal with feelings of effort and exertion
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Appendix E: First Online Survey (Chapter 3)

Self-Belief in Endurance Athletes

Page 1: Information & Informed Consent

The following study is designed to examine beliefs about performance in endurance
athletes. This study is being conducted by Paul Anstiss, a PhD student at the University of
Kent. This study has been approved by the School of Sport and Exercise Sciences (SSES)
Research Ethics Committee.

In order to take partin this survey it is important that you meet the following criteria:

e You are currently in training for an upcoming endurance event within the next 12 months.
e You have previously completed at least 2 endurance events

e You are currently training at least 2 times a week

e You are at least 18 years of age

In this study you will be asked to complete a survey about your beliefs in your own
performance. To start you will be asked demographical and endurance sport background
related questions. You will then be asked questions relating in your beliefs to cope with
difficulties in everday life. You will then be asked questions about your performance beliefs
in relation to your endurance sport.

The online survey should take approximately 15-20 minutes to complete. All of your
responses will be anonymous. At no time will your name be requested or recorded during
your participation. Upon completing the survey, participants will be given the opportunity to
leave their email in regards to receiving further information about the results of the study
and/or future research participation opportunities. Should you choose to select these
options, your contact information will be stored separate from your survey responses.

Your participation in this study is entirely voluntary. You are free to withdraw your
participation at any time during the study without penalty. This study entails no risks beyond
those routinely encountered in daily life, nor does it provide any direct benefits to individual
participants. However, you may learn more about yourself from participating in this study.

Your responses to the survey will be encrypted and stored securely and safely on the Bristol
Online Survey (BOS) website. The BOS is a commonly used survey tool used by over 300

1/39
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organisations and approximately 130 higher education institutes across the UK. Results of
this project may be published, but any data included will in no way be linked to any specific
participant. You are most welcome to request a copy of the summary of the results of the
project should you wish.

If you have any questions concerning this survey, the results, or your participation in this
research please feel free to contact Paul Anstiss (pa298 @ kent.ac.uk) or their supervisor
Carla Meijen (c.meijen @ kent.ac.uk). (Please remove the space between the @ and the
rest of the address when attempting to email.)

| acknowledge that | have been informed of, and understand the nature and purpose of this
study, and | freely consent to participate. | acknowledge that | am at least 18 years of age.

Click on the “l agree” button below to indicate that you have read this form and
understand the information above. By clicking on the “l agree” button, you are
providing an online signature for your consent to participate in the study.
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Page 2: Participant Information
What is your age?

Please enter a whole number (integer).
The number should be 18 or greater.

L

What is your gender?

- Male
Female
~ Other
~ Prefer Not To Say

What endurance sports/activities do you currently compete in? (if you compete in multiple
please select all that apply)

Please select at least 1 answer(s).
™ Running

™ Swimming

™ Cycling

I Triathlon

™ Ironman

I~ Skiing

I Race-walking
Rowing
Canoeing

~ Other
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If you selected Other, please specify.

What is your 'primary’ endurance sport/activity?

™ Running

™ Swimming
™ Cycling
Triathlon
Ironman

I~ Skiing

" Race-walking
™ Rowing

[~ Canoeing

[ Other

if you selected Other, please specify.

How many years have you been taking part in competitions / races?
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What is your main competitive distance(s)?

What is your personal best (PB) for this distance within the last year?

L

On average, how many hours per week do you spend training?

Please enter a number.

On average, how much distance do you cover per week? (please specify either km or
miles)

Which of the below best describes the level and/or standard of competitions that you
currently enter?

 Local

= University

- Regional
National

~ International

" Other
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If you selected Other, please specify.

What is the highest level or standard that you have competed at? (for all sports not just
endurance)

 Local
 University
~ Regional
~ National

« International
 Other

if you selected Other, please specify.

-
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Page 3: General Measures

This next section asks questions on how you deal with difficulties and situations in your
everyday life. It is not specific to your endurance sport.

Please rate the following items in terms of your agreement

1 - Not 2- 3- 4-
atall Hardly Moderately Exactly
true true true true

I can always manage to solve difficult
problems if I try hard enough.

If someone opposes me, | can find the means
and ways to get what | want.

It is easy for me to stick to my aims and
accomplish my goals.

lam confident that | could deal efficiently with
unexpected events.

Thanks to my resourcefulness, | know how to
handle unforeseen situations.

| can solve most problems if | invest the
necessary effort.

I can remain calm when facing difficulties
because | can rely on my coping abilities.

When I am confronted with a problem, | can
usually find several solutions.

If Iam in trouble, | can usually think of a
solution.

I can usually handle whatever comes my way.

When things aren't going well for you, or when you're having problems, how confident are

you that you can do the following things. Please rate your confidence by recording a number
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from O (cannot do at all) to 100 (completely certain can do).

Keep from getting sad and upset

Talk positively to yourself

Sort out what can be changed, and what cannot
be changed

Get emotional support from friends and family

Find solutions to your most difficult problems

Break an upsetting problem down into smaller
parts

Leave options open when things get stressful

Make a plan of action and follow it when
confronted with a problem

Develop new hobbies or recreations.
Take your mind off unpleasant thoughts
Look for something good in a negative situation

Keep from feeling sad

See things from the other person's point of view
during a heated argument

Try other solutions to your problems if your first
solutions don’t work

Stop yourself from being upset by unpleasant
thoughts

Make new friends
Get friends to help you with the things you need

Do something positive for yourself when you are
feeling discouraged

Make unpleasant thoughts go away
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Think about one part of the problem at a time
Visualize a pleasant activity or place
Keep yourself from feeling lonely

Pray or meditate

This is an awareness test. Please select the
answer 0 - cannot do at all

Get emotional support from community
organizations or resources

Stand your ground and fight for what you want

Resist the impulse to act hastily when under
pressure
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Page 4: Endurance Sport Experiences and Beliefs

This next section focuses on your experiences and beliefs in your endurance sport.

The following are statements that athletes have used to describe their experiences. Please
read each statement carefully, and then recall as accurately as possible how often you
experience the same thing. There are no right or wrong answers. Do not spend too much
time on any one statement.

0- 1- 2. 3-
PGSt Sometimes Often FAEst
never always

On a daily or weekly basis, | set very specific
goals for myself that guide what | do.

I get the most out of my talent and skill. ( i

When a coach or my peers tells me how to
correct a mistake I've made, Itend to take it
personally and feel upset.

When I'm taking part in my endurance sport, |
can focus my attention and block out %
distractions.

I remain positive and enthusiastic during
competition, no matter how badly things are

going.
Itend to perform better under pressure because
| think more clearly.

| worry quite a bit about what others think of my 2 : 2] o
performance.

Itend to do lots of planning about how to reach o ,,
my goals.

| feel confident that I will perform well. - (

When a coach or peer criticizes me, | become
upset rather than feel helped.
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it is easy for me to keep distracting thoughts
from interfering with something | am watching or
listening to.

I put a lot of pressure on myself by worrying
about how | will perform.

| set my own performance goals for each
training.

Idon't have to be pushed to train or compete
hard; I give 100%.

If a coach criticizes or yells at me, | correct the
mistake without getting upset about it.

I handle unexpected situations in my sport very
well.

When things are going badly, | tell myself to
keep calm, and this works for me.

The more pressure there is during an event, the
more | enjoy it.

While competing, | worry about making
mistakes or failing to come through.

I have my own race plan worked out in my head
long before the event begins.

When | feel myself getting too tense, I can
quickly relax my body and calm myself.

To me, pressure situations are challenges that |
welcome.

I think about and imagine what will happeniif|
fail or screw up.

I maintain emotional control regardless of how
things are going for me.

It is easy for me to direct my attention and focus
on a thing.

When I fail to reach my goals, it makes me try
even harder.
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limprove my skills by listening carefully to 2 ; i 3y
advice and instruction from coaches and peers.

I make fewer mistakes when the pressure is on

because | concentrate better.

Below you will find a list of actions and skills that are important for endurance performance.

When you are taking part in your endurance sport, how confident are you that can do the

following things. In each case please rate your degree of confidence from 0 (cannot do at

all) to 100 (completely certain can do).

Manage non-injury related pain

Ensure appropriate technique and form
Manage my emotions before events
Manage my emotions during events
Manage injury related pain

Take on appropriate nutrition during events
Take on appropriate hydration during events
Manage my thoughts before events
Manage my thoughts during events
Achieve my goals

Manage and deal with unexpected events
Prepare mentally for demanding events

Pace myself appropriately

Manage and deal with unexpected weather
conditions

Maintain my concentration

Prepare physically for demanding events
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Perform well in challenging events

Deal with feelings of effort and exertion
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Page 5: Barriers to Training

Below you'll find a list of situations that can interfere with training for an endurance sport. On
each of the items, please indicate the degree to which you are confident that you can
continue training despite these situations. Please rate your confidence by recording a

number from O (cannot do at all) to 100 (completely certain can do).

When | am feeling tired
When | am feeling pressure from school/work

During bad weather

After recovering from an injury that prevented me
from training

When experiencing personal problems
When lam feeling sad

When | am feeling anxious

After recovering from an illness that prevented me
from training

When I feel physical discomfort from training
After a vacation

When | have too much work to do for schooliwork
When visitors are in town

When there are other interesting things to do

If | don’t reach my performance goals

Without support from my family/friends

During a vacation

When | have other time commitments

During/ after experiencing family problems
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Page 6: Endurance Sport Experiences

Using the scale listed below, please indicate your level of agreement with the

following statements

1-
Strongly
disagree

I tell myself that | am good at my sport and can
achieve my goals

| enjoy participating in my endurance sport

I have overcome challenges in my endurance
sport through hard work and training

lam in good physical shape

I have improved my abilities and skills by
watching professional endurance athletes, who
are similar to me in some way, perform well.

Even though | have not always performed well, |
have always finished my previous events

My coach or other endurance athletes have told
me that my training has improved my
performance

I have had positive experiences competing in my
endurance sport in the past

Training and competing in my endurance sport
makes me feel upset

I have met or exceed other people’s
expectations of what they thought | should be
able to achieve in my endurance sport

My family or friends have told me that my training
has improved my performance

I have seen the benefits of my training reflected
in how my body looks
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I have consistently reached my goals in my
events

| have improved my abilities and skills by
watching non- professional endurance athletes, 3
who are similar to me in some way, perform well.

My coach or other endurance athletes have told
me that | am good at my endurance sport

Even when I train hard | perform poorly in events 8 ¢

When thinking about taking part in my endurance : 3
sport | feel excited

My family or friends have told me that | am good
at my endurance sport

I watch others take part in endurance events, and
believe if they can do it so can |

lvisualise and imagine myself doing well in my
endurance sport

| have positive memories of most, or all, of my
past endurance events

| am often able to feel physically powerful and
strong

| compare my abilities to those of others who
compete at a similar level to me

When thinking about taking part in my endurance 2 7 %
sport | feel anxious or nervous

| can feel in my body that | possess a good level : b :
of physical fitness
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Page 7: End

Thank you very much for taking part in this ongoing research project.

We do not anticipate any issues arising from your participation in this study, but if you would
like further information on dealing with stress and emotions you may find it useful to visit the
following website - http:/mww.nhs.uk/livewell/mentalhealth/Pages/Mentalhealthhome.aspx

If you would like to receive further information, or for signposting to relevant professionals
please contact Paul Anstiss at pa298@kent.ac.uk

If you woulld like to receive details about the findings of the study please leave your email in
the box below.

If you would like to be contacted about future research opportunities, such as intervention
studies, please leave your email in the box below. (Please note we are based in Medway,
Kent, ME4 4AG)

Please leave your email below if you wish to be contacted with the details/findings of this
study

Please enter a valid email address.

|

Please leave your email below if you would like to be contacted about future research
opportunities

Please enter a valid email address.

L
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Appendix F: Second Online Survey (Chapter 3)

Self-Belief in Marathon Runners

Page 1: Information & Informed Consent

The following study is designed to examine beliefs about performance in endurance
athletes. This study is being conducted by Saratha Kugendran, an undergraduate student at
the University of Kent, alongside Paul Anstiss, a PhD student at the University of Kent. This
study has been approved by the School of Sport and Exercise Sciences (SSES) Research
Ethics Committee.

In order to take partin this survey it is important that you meet the following criteria:

e You are currently in training for an upcoming marathon event within the next 12 months.

e You have previously completed at least 2 marathons in the last five years OR this will be
your first marathon.

e You are atleast 18 years of age

In this study you will be asked to complete a survey about your beliefs in your own
performance. To start you will be asked demographical and endurance sport background
related questions. You will then be asked questions relating in your beliefs to cope with
difficulties in everday life. You will then be asked questions about your performance beliefs
in relation to the marathon event you are planning to take partin.

The online survey should take approximately 10-15 minutes to complete. All of your
responses will be anonymous. At no time will your name be requested or recorded during
your participation. Upon completing the survey, participants will be given the opportunity to
leave their email in regards to receiving further information about the results of the study
and/or future research participation opportunities. Should you choose to select these
options, your contact information will be stored separate from your survey responses.

Your participation in this study is entirely voluntary. You are free to withdraw your
participation at any time during the study without penalty. This study entails no risks beyond
those routinely encountered in daily life, nor does it provide any direct benefits to individual
participants. However, you may learn more about yourself from participating in this study.

Your responses to the survey will be encrypted and stored securely and safely on the Bristol
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Online Survey (BOS) website. The BOS is a commonly used survey tool used hy over 300
organisations and approximately 130 higher education institutes across the UK. Results of
this project may be published, but any data included will in no way be linked to any specific
participant. You are most welcome to request a copy of the summary of the results of the
project should you wish.

If you have any questions concerning this survey, the resdults, or your participation in this
research please feel free to contact Saratha Kugendran (spk26 @ kent.ac.uk) or their
supervisor Carla Meijen (c.meijen @ kent.ac.uk). (Please remove the space between the @
and the rest of the address when attempting to email.)

lacknowledge that | have been informed of, and understand the nature and purpose of this
study, and I freely consent to participate. | acknowledge that | am at least 18 years of age.

Click on the “l agree” button below to indicate that you have read this form and
understand the information above. By clicking on the “l agree” button, you are
providing an online signature for your consent to participate in the study.

L il
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Page 2: Participant Information
What is your age?

Please enter a whole number (integer).
The number should be 18 or greater.

What is your gender?

~ Male
~ Female
~ Other
~ Prefer Not To Say

How many marathons have you completed?

Please choose the entry category that best applies to the level you have ran at or are going
to run at in the upcoming marathon.

Please select at least 1 answer(s).

Ballot entry Charity entry ~ Good for Age
Championship entry Overseas entry ™ Lottery system
Qualifying time entry ~ Other

If you selected Other, please specify:
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If you have a goal for this event, whatis it? (For example a time or finishing place)

On a scale of 0 (no confidence at all) to 100 (completely confident) How confident are you
that you can reach this goal?

Why did you choose the number that you did? Please feel free to go into as much detail as
you want

On a scale of 0 (no confidence at all) to 100 (completely confident) How confident are you
that you can surpass this goal in your upcoming event? (for example if your goal was to run
a marathon in 3 hours and 30 minutes, how confident are you that you could do this in a
faster time).

I
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Page 3: Endurance Sport Experiences and Beliefs

This next section focuses on your beliefs in relation to running.

Below you will find a list of actions and skills that are important for endurance performance.

When you are taking part in your endurance sport, how confident are you that can do the

following things. In each case please rate your degree of confidence from 0 (cannot do at

all) to 100 (completely certain can do).

Manage non-injury related pain

Ensure appropriate technique and form
Manage my emotions before events
Manage my emotions during events
Manage injury related pain

Take on appropriate nutrition during events
Take on appropriate hydration during events
Manage my thoughts before events
Manage my thoughts during events
Achieve my goals

Manage and deal with unexpected events
Prepare mentally for demanding events

Pace myself appropriately

Manage and deal with unexpected weather
conditions

Maintain my concentration

Prepare physically for demanding events
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Perform well in challenging events

Deal with feelings of effort and exertion
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