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suggests an athlete’s performance has the potential to be enhanced when a happy
emotion is elicited prior to performance. If this study is to be successful, the results
will need to be accurate to be applied in a real-life sporting context.

1.4.1 Study Implications

Practitioners and coaches will be able to utilise the results from this study to help
mentally prepare their athletes both in training, and competition. By mentally
preparing their athletes prior to training repetitions, athletes will be able to get the
most out of training, subsequently, improving competition performance. Within
training, coaches can use the results from this study to work on which self-generated
emotional scenario aids their athlete’s performance the greatest.

1.4.2 Study Aims

It is unclear what precisely happens within an athlete’s mind moments before
sporting performance. If sport psychology is to further its understanding of mlon it
must challenge itself on its perception of what emotions arg a d

influence performance. It has been suggested b &% , that emotions are
the reason we act in certain way te firs fthls investigation is to
examine self-generation (S:\nd an%et)o djelr direct influence on sprint
performanc:?;\fQ@]}bjy aim é’g véﬁg

currePt ature (Mahoney& At , 1977; Jones et al., 1993; Jones, 1995; Jones
& Hanton, 2001), is to analyse how the level of an athlete (elite or recreational)

ion, which hopes to build upon

influences anxiety perception during the emotion induction. The following chapter
has been designed to evaluate the current literature on emotion in sport, and how
research can be further developed.



4.1 DATA ANALYSIS

Analysis examined self-generated emotions (anxiety and happiness) and its direct
influence on the physical task of sprinting. The data set was analysed using a single
factor repeated measure (anxiety vs. happiness vs. emotion-neutral) analysis of
variance (ANOVA), to examine reported scores from participants on a 7-point Likert
Scale. A second analysis to the latter of this results section, examines how each
group (elite and recreational) interpreted anxiety, and was performed using an
independent samples T-test. A descriptive analysis of the individual variables (sprint
time, heart rate fluctuation, heart rate induction, manipulation checks before sprint
and during sprint and athlete interpretation of anxiety) indicated that all normality
coefficients fell between a range of -0.7 to +1.2. These values of skewness and
kurtosis are considered to be normally distributed (Kline, 2015) and normality can be

assumed.

Table 1.
Reported Pre-Sprint Manipulation Scores; LS Happiness, LS Anxj % , LS
Sad, LS Calm, LS Tens and LS Excited for the Three S\@er@ d Emotlon
Conditions

EmotlorN ndn/qq»-)

Happmess‘( O‘ \\ ;AJ Anxiety

Variable J A % PN f‘)) M (SD)

Hap;?xe 6.25 (. 71)? ago 2.88 (.35) 1.63(.52)
Anxie 2.00 (.76) 1.50 (.76) 6.38 (.52)
Angry 1.25 (.46) 1.62 (.74) 3.13 (1.64)
sad 1.25 (.46) 1.50 (.76) 2.38 (1.50)
Calm 3.50 (1.30) 4.50 (1.31) 2.13 (.99)
Tense 2.00 (.76) 1.75 (.89) 4.75 (1.16)
Excited 4.36 (.92) 2.62 (1.06) 2.75 (1.04)




4.5 HEART RATE FLUCTUATION (beats-min™)

The repeated measures ANOVA revealed a significant difference across all emotion
conditions for heart rate fluctuation, F (1.16, 8.11) = 41.51, p < .001; see table 3.
Follow-up Bonferroni pairwise correction analysis showed participant’s heart rate
significantly increased when inducing the emotion of anxiety (M = 8.93, SD =4.10, p
< .01) compared to the happiness condition (M = -2.68, SD = 1.86, p < .01), and the
neutral condition (M = 0.31, SD = 1.57, p < .01.) Within the happiness condition, the
participants’ heart rate successfully decreased. Results revealed that both
happiness, via heart rate decrease, and anxiety, via heart rate increase, were

successfully induced (see table 3).

During-sprint

LpeeNt padclr L L

Anxiety intepretation level

M Recreational Elite

Figure 1: Athlete Anxiety Level both Pre-Sprint and During-Sprint between Groups
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technique for sprint athletes to induce happiness and anxiety. If the emotion
induction was not successful, the results from this study would have been invalid.
Although the induction scenario was a major part of this research, the pilot study
revealed that induction length could potentially be an interesting area to analyse in

future research.

5.5 EMOTION INDUCTION LENGTH
The emotion induction length analysis revealed no significant difference between any
emotion conditions (happiness, anxiety and emotion-neutral). This result showed that
there is no specific time needed to induce the emotion of happiness and anxiety prior
to performance. An interesting result that can be taken from the induction length is
that to induce happiness or anxiety prior to performance, on average, no more than
21 seconds was needed by the participant. In a study by Rathschlag and Memmert
(2014), participants were given one minute their respective emotions. The findings
from the current study reveal that one minute would be excessive, and cou
potentially lead to the induced emotion becoming less salie, &é t(e}@sér‘i\s&dy,
rded, which as

s_m( ygduced

once the emotion induction began heart rate res%c;
essential to measure whether the e «\ ces

£(O
5.6 HEA AEBNUAglo t@t ﬁ
5.6.1 P ﬁaty Heart Rate g

Heart rate was measured during the entire length of the emotion induction prior to all
sprints. Results revealed that during the anxiety induction, the participants heart rate
(beatsmin™") significantly increased in comparison to the recorded heart rate
fluctuation in the pre-sprint emotion-neutral and happiness induction. As stated by
Hackfort and Spielberger (1989, p.5), when anxiety is induced, physiological
changes occur, subsequently, this study has reported that the physiological change
is heart rate. Previous research has shown that an increased heart rate increases
oxygen consumption, and subsequently can improve cognitive functioning (Scholey
et al., 1999). Research also suggests that when heart rate is increased, more
adrenaline is pumped around the body making for an improved performance (Pyne
et al., 2004, p.618). This could be a potential reason as to why there was no

recorded significant difference in sprint times between the happiness and the anxiety
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5.8 APPLIED IMPLICATIONS

5.8.1 Applied Implications for the Sprint Athlete

This study presents numerous practical implications for sports performers
(specifically sprint athletes) and sports coaches. This study highlights the importance
of inducing a positive emotion prior to performance, which is significant for the sprint
athlete due to the transferability of the elicitation technique, which is suitable for use
in the time an athlete has before a training repetition or competition race. It has been
reported in this study and previous literature (Kavanagh & Hausfeld, 1986;
Fredrickson & Branigan, 2005; Ratchschlag & Memmert; 2014) that happiness has
the potential to enhance a subsequent action. If an athlete is not already sensing a
positive emotion prior to performance, this study highlights an induction technique
that could help facilitate a positive emotion elicitation. Recall of a positive sprinting
specific experience moments prior to a physical performance can subsequently aid
the forthcoming action. This study also enforces the point that having an emotion
(specifically happiness or anxiety) is more beneficial to performance than\i g no

emotion.

a\e.C
5.8.2 Applied Implications for the es
For sports coaches this st h@d\ th '&ceﬂf working on self-
generatlon gga traini 5&5 titive environment. The results from
this s@y‘eveal that an |n rg%ed into a positive emotion (happiness), has
the potential to significantly enhance performance in comparison to having no
emotion. A sports coach could work with their athletes to trial certain positive
emotional scenarios until one scenario is consistently producing an enhanced
performance. It is recommended that the coach allows the athlete to recall an
emotional scenario that link directly to the sport they are currently competing in, for
example, a sprint athlete should recall an experience where they felt significantly
happy in the context of sprinting. This study revealed that coaches should give their
athletes as much time as needed to significantly induce this emotion. Although this
study used recreational and elite sprint athletes, there is no evidence to suggest self-
generation of happiness does not work for other sports. It would be hypothesised
that any sport that involves a sprinting action (e.g. tennis, rugby, football) would
benefit from a positive mind state prior to performance. Based on the results from
this study, sports coaches who work with recreational athletes should steer away
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This chapter concludes this thesis by evaluating the key findings of the investigation.
The intention of the investigation was to analyse the influence of self-generated
emotion, specifically happiness and anxiety, on the sprint performance of currently
competitive sprint athletes. It was predicted that a pre-sprint emotion induction of
happiness would facilitate the subsequent 30-metre sprint performance, which would
build upon previous research (Rathschlag & Memmert, 2014). It was revealed that a
successfully elicited happiness emotion prior to performance does positively impact
sprint performance, reflected in a reduced sprint time. The study primarily utilised
Lazarus’ CMR (1991a, 2000b) theory, which proposed that if an emotion’s action
tendency is coupled with a physical task, a subsequent action has the potential to be
facilitated. This study adds support for the CMR theory as both the reported
happiness and anxiety sprint times were quicker than the emotion-neutral sprint
times. Contrary to previous literature (Rathschlag & Memmert, 2014), this study
reveals that the physical task of sprinting can trigger both the action tendency for
happiness (i.e. to approach), and anxiety (i.e. to escape). Another |mporta ding
from this study revealed that the level of an athlete (elite or \:‘3&‘
potentially differentiate between whether an athl @Ss nX|ety as facilitative
or debilitative to performance Thls ItN on p s literature (Mahoney &
Avener, 1977; Jones et al. s, 1 J ‘?I??on 2001; Mellalieu et
al., 2006; Néq:xe Wagst é)gz which adds support to the notion
thate e&

that practitioners who work with elite sprint athletes may wish to trial self-generated

tes can chan @1 nX|ety to aid performance. This finding suggests

anxiety in training to inevitably aid competition. Contrastingly, practitioners who work
with recreational sprint athletes should avoid an anxious emotion and concentrate on
self-generating solely happiness at this stage of their career. One final proposition of
this research which builds upon previous literature (Sanderson & Reilly, 1983;
Martens et al., 1990), revealed that heart rate could be a potential indicator of
behaviour change. It was reported that an increased heart rate is an indicator of
induced anxiety, and a decreased heart rate is an indicator of induced happiness.
This result is significant for practitioners working with athletes of all sports to
potentially use heart rate within training to analyse how their athletes are feeling prior
to performance. This type of research is crucial to the development of emotion
understanding in an array of sports, and together, researchers can build upon the

already prosperous knowledge surrounding the performance-emotion relatio
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would be advised that you do not partake in the study. In all cases, you should not do
anything that you do not want to. If you experience any issues, please speak to us.

Your rights

It is completely up to you whether or not you want to take part in the study. If you decide
to, we will appreciate it very much. If you decide to for any reason, you may withdraw from
the study. No legal right will be given up for taking part, and in the unlikely event something
does go wrong Cardiff Metropolitan University full indemnifies its staff, and participants are
covered by insurance.

What happens to your results of the experiment?

All data collected will be taken and stored on a private file which can only be accessed by
myself, the researcher. All data files will be coded so that we can remove participant names,
but we will keep a record of the codes for measurement comparison. We will present this
information together for all of the subjects, but there will be no presented description that
would identify participants taking part.

Are there any benefits from taking part?

There will be no benefit when taking part in the study. However, the data collected and
findings from your contribution may contribute to knowledge emotional states and more
importantly self-generation of emotional states and their direct influence on sp
performance. We will be more than happy to provide you with an overﬁ\@ tﬁl dings

after the data has been collected and analysed \e
otese

What to do now? ?2
On the following page there i g@ m outlinin % 1 ree to participate in the
present study. Once signed an I er u will be contacted in the near

future ﬁ\b W g®o ct the study in. Its important to note that
you ar@ o obligation tﬁ a

Further Information:
If you have any questions about the research or how we will conduct the study, please do
not hesitate to ask.
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Appendices C — Physical Activity Readiness Questionnaire

Priysical Acivty Readiness
Questorraice . FRAQ -
[revisad 2002)

(A Questionnaire for People Aged 15 to 69)
Regular prysical activity s fun and healthy, and increasingly more pecgle are starting to become mare active every day Being more active is very safe for mast
people. However, some pecple shoud check with their doctor before they start becoming much more physically acive,
If you are plarning to become much more physically active than you are now, start by answering the seven questions in the box below. ¥ you are between the
ages of 15 anc 69, the PAR-Q wil tell you if you should check with your doctor befiore you start. If you are over 69 years of age, and you are not used to beng
very active, check with your cector.

Common sense [s your best quide when you answer these uestions. Please read the questicns carefully and answer each cre honesty: check YES or NO.

YES N0

O [0 1. Has your doctor ever said that you have a heart condition and that you should only do physical activity
recommended by a doctor?

[ [ ] 2. Do you feel pain in your chest when you do physical activity?

] [[] 3. Inthe past month, have you had chest pain when you were not doing physical activity?

[l |'] 4. Do you lose your balance because of dizziness or do you ever lose consciousness?

] [ ] 5. Doyou have a bone or joint problem (for example, back, knee or hip) that could be made worse by a

change in your physical activity?

O [0 6. Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart con-
dition?
O

7. Do you know of any other reason why you should not do physical activity?

If YES to one or more questions
Tak with your doctor by phone or in person BEFORE you start becoming much more physically activ
you

answered

eﬁ ¥

your dector about the PAR-Q and which questions you answered YES

* You may be able %o do any actiity you want — as long as you start , YOu may need %0 restrict your activties to
those which are safie for you. Tak with your doctor abogithe 2 ¢ 10 par n::-rc in ard fclow bis/her advice.

-

* Find out which conmunity programs are s3

NO to all questiotr

-E&p\v:haﬁ‘:& pprasal -

this is an eacelelk way 1o determine your basic finess so

¥ you are not feeling wel because of a temporary iness such as
x a cold or a fever — wait unt you feel better; or

by Ths & the * ¥ you are cr may be pregnant — tak %o your cocior before you

start becoming more active.

that you can plan the best way for you o lve actively It is akso highly recommended that you PLEASE NOTE: If your health changes =0 that you then arswer YES o

have your blood pressure ealuted. If your reading = over 144/94, Sak with your dector any of the above questions, el your fitness or health prolessiond.

belfore you start baconing mech more physically active. Ask whether you should change your piysical activity plan.
lekoowed ikp of e RO The Camacksr Society for Evarcive Paysioogy Heat® Carads, a3d ther agerts sssure o Rabilty for persons who undertaie physicy activity and ¥ s doutt alber conmpleting

this questiceraire, torsult wour docior pior % physical actity

No changes permitted. You are encouraged to photocopy the PAR-Q but only if you use the entire form.

NOTE: ¥ the PARLG s baing gven to 2 person Defore Pe or $he 2arscizates i a paysical actwity program o 2 iness appraisal, vs secton nay be Lsed for legd or adminisirative purpeses.

* have reag, uncerstood and completed this questionnare. Any questions | had were answered %o my full satisfaction.”

NAME
SENANRL OATE
SENARE OF SARENT WINESS

ot GUARDIAN (% paricipants under the age of migerty)

Note: This physical activity <l is valid for 2 maximum of 12 months from the date it is completed and
becomes invalid if your condition chamges so that you would answer YES to any of the seven questions.

3“"' u.ﬂ @ Gnodan Sockty for Exercise Paysioegy wwwosen catiorns
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Appendices F — Athlete Feedback Tool

(anxiety perception)

-1 point

How did you feel before your sprint? (2 words)

How did you feel during your sprint? (2 words) 0 point
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Appendices G6:

Measure: Pre-sprint Emotion Induction Length

Descriptive Statistics

Std.
Mean Deviation N
MeanHRIndAnx 20.3750 11.31923 8
MeanHRIndNeut 15.9375 6.29307 8
MeanHRIndHap 19.8750 6.84914 8

Pairwise Comparisons

Mean 95% Confidence Interval for

() (J) Difference (I- Difference®
HRinduction HRinduction J) Std. Error Sig.? Lower Bound | Upper Bound
Happiness Neutral 4.438 2.781 464 -4.261 13.136
Anxiety .500 2.596 1.000 -7.620| 4 _ 8.620
Neutral Happiness -4.438 2.781 464 -@73&'\\& 4.261
Anxiety -3.938 1.542 11¢ C .886
Anxiety Happiness -.500 9&& ) -8.620 7.620
Neutral ﬂ(ﬁtﬁa ,4 ’ﬂm -.886 8.761

Based on estimated marglnal

a. Adjustment for m

preV

eb«h"ia

aSons Bon

AL O
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