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Running head: EXAMINING PERFORMANCE ROUTINES

Examining the accuracy and in-game performancetsfteetween pre-

and post-performance routines: A mixed methodsystud



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Objectives Researchers have identified that pre-performamgtnes improve performance
under pressure, yet have not investigated thetsftdgost-performance routines. Thus, the
purpose of the current study was to examine wheligetype of performance routine training
could improve tenpin bowling accuracy and in-gareggrmance.

Design A mixed-method design was adopted, whereby thpaahof a performance routine
intervention on performance accuracy and in-gannpeance was examined. This was
followed by participants completing semi-structunetgrviews which explored the perceived
effect of those routines.

Method Thirty-six experienced tenpin bowlers complet@da8curacy shots pre- and post-
intervention training, with league scores obtaifedn-game performance comparison. Four
groups (i.e., pre-performance routine [PPR], p@sfgumance routine [POST], combined pre-
post routine, and a control group) practiced 12emacross four weeks while listening to the
group specific routine instruction on an IPod.

Results It was noted that accuracy improved (albeit nigmificantly) for the PPR and combined
pre-post routine group, but not the other groupgic@lly, all intervention groups (PPR, POST
& COMBO) improved in-game performance. The qudktatata indicated that both the PPR
and POST was perceived to influence positivelygrenfince, attentional and emotional control,
self-awareness, self-confidence, motivation. ThR RRs also considered to enhance a state of
readiness, and perceived control.

ConclusionsResults indicate that the PPR training enhancedracy and in-game
performance, with the POST training acting as gsete role for in-game performance as
evidenced by the qualitative and quantitative datéure research should continue to investigate

the effects of POSTSs.
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engages in prior to performance of a sport skill. Moranfsitien is the most wide
among studies investigating PPRs (see Cotterill, 2010 for awgviro date, PPRs
adopted predominantly to improve the performance of closed and sel-pasks (e
in golf, free-throw shooting in basketball, or executing a ten-pin bowling dgliver
Researchers have provided equivocal results regarding theiveffests of P
novices appearing to benefit the most (Beauchamp, Halliwell, nkaur& Koestr
Crews & Boutcher, 1986; McCann, Lavallee, & Lavallee, 2001); whiledies
experienced athletes have indicated mixed results followiPilg Raining (e.g., B
Crews, 1987; Cohn, Rotella, & Lloyd, 1990; Kingston & Hardy, 2001; Lobmeyéfe
1986; Marlow, Bull, Heath, & Shambrook, 1998). Cohn et al. (1990) for examxs

effects of a cognitive-behavioral PPR intervention on three roalegiate golfe
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1987), increase intrinsic motivation, reduce negative introspectiau@@amp et al.,
increase attention to task (Cohn et al., 1990; Cotterill, Sanders, & Collins, 2010).

A number of researchers (e.g., Anshel, 1995; Bartholomew, 2003; Dc
posited that a PPR is a suitable intervention to aid athletespingc effectively witl
during real-world competition. Mesagno, Marchant, and Morris (200®Jamed a s
design method to demonstrate improved performance under pressuleeef'
susceptible” (i.e., likely to experience “choking under pres3utei-pin bowlers
extensive PPR. The extensive PPR included modifying or inconpg@ignitive and
elements into their pre-existing PPR, such as a deep breativpodi@nd behavioral
to limitations associated with a single-case design, Mesagwbo NMullane-Gra

subsequently conducted a follow-up experimental study with a laajeort, to ass
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(POST) as a series of behavioral or psychological strategidsrtaken after p
execution, yet prior to the PPR of the next performance attenipt Hanton, Mattt
Fleming (2010) were the first to identify that the use of PORay be a mechanisir
performance under pressure. Hill et al. interviewed six elitiegolvho frequently e
choking under pressure and five elite golfers who frequently excelled umdsupe. T
those golfers who excelled under pressure, performed a consist8td@er each s
tended to include constructive task-related reflection, followed bghavioral resy
removal of glove) that triggered attention to be directed towd@siext shot. How
who experienced choking under pressure appeared to rarely or itegatipicomplete
Much of the psychological turmoil that athletes encounter duramgpetition may

maladaptive thoughts associated with unacceptable shot performdmce,irmturn m
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From the aforementioned research, using POSTs as an intervesidnropro
responses and minimize negative reactions to skill errorsethattd self-deprecating
and performance inconsistency, by providing athletes a centrahtiattal fo
performance execution. This could prove particularly helpful for &therho have a
be highly self-critical (i.e., dysfunctional perfectionists), avub suffer from low c
and poor attentional control. Thus, it could be inferred that focusingroatiae may
negative introspection, increase functional self-regulation and imgrerfermance
(Singer, 2002). Further research on POSTs and their effects/éaras-game perforr
under pressure) would be advantageous. Such information could help appligubg
augment their psychological skills repertoire to implement goglly tested and

interventions related to after shot psychological recovery.
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provide a comprehensive analysis of the research problem (Creswell, 2003).
Participants

Thirty-six league bowlersMage = 40.50,SD = 14.72), with a reported bow
average between 142 and 20Maferage= 179.03,SD = 17.10) for at least 24 games,
in the study. A league average of between 140 and 210 was necessgrsesent in
to sub-elite bowlers because novices (below 140 average) may nblebi® apply
procedures due to inconsistency, and elite bowlers (above 210 averge)ikely
relatively consistent PPRs and a ceiling performance teffaght occur. A de
guestionnaire was completed prior to testing as a screeningedevibowling exper
league average) and sport psychology training. Participantsuméia@ned in sport |

principles with only six suggesting they had *“attended group workshaps
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because it is a self-paced closed skill that is conducive tcs RPR POSTs. Fi
routines may have a direct influence on performance becausenpleading shots
quickly (if a spare is attempted after the “strike” staot)l only short breaks are allov
frames. Therefore bowlers are required to perform soon after errors impentee exe

The accuracy task was identical to that used within the Mesagmb. (20(
whereby participants attempted shot attempts at a target oowhieg lane. Bowlers:
instructed to focus attention at a target 15 feet (e.g., arnatiser than 60 feet (i.€
away for easier identification of targeting and improved smu (Wiedman, 20
absolute error, in centimeters (cm), from center of the tamyeenter of the ball

examined. Mean absolute error (MAE) for all shot attemptstivaslependent variak
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Considering each bowler's PPR was individualized and existgines may
inconsistent for novice compared to experienced bowlers, PPR madifatere 1
each participant’s individual routine with no standardized routine mmghée
developing the behavioral steps for the routine and to ensure undergtaheirro
practiced to the satisfaction of both the participant and theafitstor, and terminate
participant performed five repeated “shadow shots” (i.e., shots without the ladj)}lo

The POST group used a psychological POST, whereby each gaartieinswer
of questions, which related to the previously delivered strike shotsédties of que
developed by elite level coaches= 2; average coaching experience = 24.5 year:
author. This sequence of questions was perceived by the elite sdachehas no

empirically tested) to help the bowler remain psychologicadiyposed, accept the €
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The combined pre-post performance routine group (hereafter laks
“combined”) completed both the PPR and POST training as Hedcabove. Th
control group completed the intervention training phase without PPR or POSTi@x
Procedures

Upon receiving approval from the lead author’'s University Rekegthics C
participants were recruited from tenpin bowling leagures 8) in an Australian ma
asking league officials for their consent. Volunteer bowlersevegldressed prior
competition session / event, and those recruited completed an infolonednt
demographics questionnaire to determine eligibility (i.e., a ukeagverage be
Participants completed the study independently and took part in gheeses: pre-ir

test, intervention training, and post-intervention test phases.
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exception that participants in the intervention training groups imgiéed their pe
routine training during post-intervention accuracy test.

To investigate in-game performance changes, and thereforevaddl-per
responses, the 12 competition (i.e., league-based) games pherpcetintervention
and 24 competition games immediately following the post-intervergistnphases, re
were obtained from the league secretary. The 24 games parsemtion training we
into two separate 12 game sets, with the initial 12 games leraaferred tc
intervention training and the final 12 games called follow-up wetaion training. T

up intervention training games were obtained to determine the robustness of the
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Individual Interviews

An interview guide of open-ended questions was derived from the rel
performance literature and finalized after consulting two gpeythologists. The put
interview was to explore the perceived emotional, cognitive, beh&eibeat of the in
training on performance accuracy, and perceived in-game @agué average) p
before and after routine training. In line with the recommendatérigeddlie and T
(2009), the interviews completed within this mixed methods study sesme structure
participants were encouraged to articulate in detail, and froimaive viewpoint, the
effect of the pre- and / or post-performance routines on thdwrpeance. The que:
open ended (i.e., prefaced by how? why? in what way?) and probesuses to g

insights where necessary (e.g., can you tell me more abou}. thhae? interview s
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with repeated measures on the Test factor was conducted onaagaa scores of th
collected in each phase. Partial eta squared (pgfiialas used as an indicator of e
ANOVA calculations (Tabachnick & Fidell, 2007) and an alpha le¥el0d was
statistical tests.
Homogeneity of Groups

The reported league average indicated no significant Group diféer&i{8, 32) -
.10, partialn? = .004, indicating that groups were equal in initial bowling at
involvement in the study.
Homogeneity of Possible Confounding Variables

The total number of leagues bowled per week indicated no significanip@li

F(3, 32) = 2.12p > .10, partialn? = .18. The total number of games practiced
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and combined groups improved accuracy the most (see Table 1 for descriptiess
**Insert Table 1 here**

I n-Game Performance

Analysis of in-game performance, via league scores, indicatetymficant Gr
effect, F(3, 29) = .22p > .10, partiah? = .02, or significant Group x Test interacti®
1.04,p > .10, partiah? = .10. There was, however, a Test main effe, 58) = 3.6t
partialn® = .11. Pairwise comparisons indicated that league scores in thiateostn
184.76, SD = 17.37) and follow-up intervention testM (= 184.53,SD = 16.
significantly different to performance scores in the prerisation test 1 = 179.

19.73), with no significant difference between the post-interventionf@lwv-up int
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outcomes (see Giorgi & Giorgi, 2003). Transcripts with the enmérgedes / catec
sent to the participants for member checking.

The interviews revealed seven over-arching themes regardinmetbeived effe
and five for POST. Several themes were similar for both PPRP@ST (see Table -
3 for summaries), with the effects of the routines independent oherhtitey were .
individual strategies or used in combination (i.e., the combined pre-pdstnpanc
group). The themes includederformance, attentional and emotional control, se
self-confidence, motivation, a state of readin®3R only),and perceived contr¢PPF

**Insert Table2 and 3 herex*
Of the 24 participants who were interviewed ¥ 7 PPR; 8 POST; 9 con

perceived the adoption of a routine (i.e., within the PRE, POST, or cainbjim
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measure would be okay, how well did | execute that sheti)le the POST initiatec
reflection on necessary target alignment adjustment aftkregkcution. This in tur
participants to block out distractors that would have previouslyctafietheir pe
detrimentally (including anxiety-related thoughts and self-preBentd concer
enhanced attentional control was considered particularly benefftéala mental / pe
error. For example, Anna explained,Have the [pre-performance] routine running
head, so | turn off from everything that's happening around me...Previously, | ne
about what’s going on around me...and what I'm doing wrogiother participan

suggested that[after an error] instead of focusing on being a bad bowler whilst te

! All participant names are pseudonyms.
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on the PPR during the routine training sessions than the R@&dh may indicate th
was adhered to more than the POST, leading to the performance differenogsggon
The one participant, Simon, who perceived the PPR did not improve
admitted he had not adhered to the PPR, was sceptical about psigeidkiis trai
was uncomfortable using the Ipod during training:the. Ipod thing, it just kept fall
my ears], so | just gave up. | just couldn’t do what it said. | don’t thirklearnt anyt
honest. It's [PPR] nothing that would benefit meCuriously, though, Simon im
league average considerably after the intervention training (by 28 pins).
Concerningemotional contrgl most participantsn[ = 5 PPR; 7 POST,; 7
suggested the PPR and POST alleviated negative emotionsfr(estygtion & anxie

encouraging positive emotional responses (e.g., relaxation). Samgapied a PPR
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before, | just bowled.’Another participant, Helen, stated, the routines made me «
not concentrating before. | hadn’t realisedYou then take the game more seriou
start to analyse yourself to look for improvemenbuch improved self-awar
particularly evident within the POST group for it specificahcouraged increased ¢
technical errors, Until using it [POST] | didn't realise | was releasing it [the
[be]cause | was just throwing the ball down. It all makes sense now...anansmov
on that with my coach”Similarly, Eddie explained:

So my [post shot] routine makes me notice if | am hittingsfiexific area of n

am now thinking about where | am throwing and how | can hit the ps

improve each shot...lI now adjust really quickly...and so learning bdvowl re

and consistently.
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clear plan of action as a resultImportantly, it was recognized that the PC
constructive reflection after a performance error, which mirgohiparticipants’ se
and so protected their self-confidence.

It was also reported by nine participants that the PPR and R&So raised r
With regards to the PPR, it was suggested by Helen tiathad thrown a few bad |
past, | would have given up, because | didn’t have any base to go back to. Now
to go to and it keeps me goind\ similar example was offered from Carl within tt
group,“Thing is, | can actually do things to make it better...so by focusing prC
knowing | can make it better, I'm not going to give up”.

Several participantan[= 8] also acknowledged the PPR encouragsthte of

prior to the task. It fostered a slower and more considered / plappeoach for skill
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Finally, the data revealed that most participants within the §®up also ad
own POST that was predominantly an evaluation of their PPR lastdegecution.
participants who were assigned to the POST group often developed th&tPatten
outcome of their POST reflection (i.e., they focused on technicastadggnts). Accor
gualitative data indicated a blurred line between the thraipant groups, though
the independent perceived impact of a PPR and POST on the participants and t

Discussion

The aim of this study was to examine the effect of a gmd-post-performance
experienced ten-pin bowlers’ accuracy and in-game performdinee.findings inc
increase (albeit non-significantly) in performance accuracy fifme+ to post-in

training for groups using the PPR. Critically, all interventionugs’ in-game pe
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intervention training had improved in-game performance fromtprpest-interventio
to the follow-up intervention test. Immediate in-game performampeovements wel
the current study with further effects occurring at the fouelkwmllow-up intervel
Cohn et al. (1990) however, found no immediate improvements in performat
improvements four months later. The current research was théeofimrsvestigate th
effect of routines to determine the robustness of the training-game performar
larger sample, irrespective of performance measure (i.euyaagcor in-game), ra
single-case design. In combination, using a PPR appears tavimipve performanc
and enhance in-game performance, as it acts as a mechaniathlétes to focus a

accuracy and within competition.
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Irrespective of group allocation, participants perceived the REIRPOST enl
game performance as a result of improved consistency. Th#tdtuations in pe
levels were minimized, and there appeared to be less fogthst performances.
although the study does support the claim that performance roatmedfective in
performance under perceived pressure, it identifies this maghieved principally t
maintenance of expected performance standhrdsghoutthe game / competition.

The qualitative data revealed that for the most part, performetffecdts were pe
be due to enhanced attentional control. That is, the PPR and POSadethabathlet
on the task at hand, re-focus in between shots / games, and bloa&tdist(e.g., org
and competitive stressors). Such positive performance eftectisef current study su

researchers (e.g., Cohn et al., 1990; Cotterill et al., 2010) findédggsding attentior
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routines were perceived to influence performance detrimentally. Wamsparticularl
for the combined group because the information being learned wasthaicef oth
Accordingly, having to learn both routines simultaneously might have beerwhe
the athletes. This is similar to Hill et al. (2011), whose ppeits took approxin
weeks to implement fully a pre- and post-performance routine, along wittaketresr
(e.g., imagery). In contrast, however, Mesagno and colleaguesdiMesa al., 2008
& Mullane-Grant, 2010) found immediate performance accuracy undssyme for p
who were only provided a short (i.e., less than 30 minutes) performaunage trainin
It is possible that in the current study, the use of a recordedage on an Ipod
completion of the performance routine), may have been distragtitiglly, and

delayed learning responderactitioners should therefore, remain mindful of this re
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through perceptions of enhanced self-confidence, which supports otkarches’
(e.g., Cohen et al., 1990). The PPR and POST both led to raisectagiqms of -
performance as participants began to trust the routines wouillitata effective
performance. Subsequently, it appeared that participants becamdatuwsed on ex
routines during performance, and less concerned with the perfornoanceme.

inferred therefore, that the PPR and POST may have afforded thégleés of confic
result of the sense of control gained over their performance, themgéving a mol
rather than outcome focus (see Kingston & Wilson, 2009). In addition agiynib |
(2010), this study found the POST protected the participantstaefidence, by er

reflection of errors was constructive, and so self-criticism was raaan
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problem-focused, and more likely to achieve their goals as a.rébuls, whilst the
designed initially to encourage reflection (only) within thereat study, it would apj
stimulated participants to engage with the forethought and pexfmenphase, a
encourage effective self-regulation and the development of spoxpegtise (see K
Zimmerman, 2002).

As an aside, while it may be suggested that raised settaess can indu
through explicit monitoring, it was not found to be the case wittigigtudy (indirectl
interviews). As summarized by Carr (in press), post-performagfiection ma
performance of an established (i.e., automatic) skill, if iimed specifically a
technical and / or performance errors. Moreover, and criticlie post-performar

adopted within the current study was designed to encourage focus gat i
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that the control group also contained individuals who possessed their dwran
Therefore, it remains challenging to establish objectivelyveitit certainty, the exte
effect that each discrete routine had on performance. Howevais istiidy, the qual
identified a distinctive perceived effect the PPR and POSTohagaerformance, rein
advantages of the mixed method approach adopted.

Future research should continue to investigate PPR, but also expd@ 3
For example, a clearer understanding of whether POST are(arsgdheir functior
generally to differentiate their benefits. Furthermores ot possible to generalize
findings, and to assume the same routine can impact athletarmparfce within ot
considering this was a bowling specific POST. Thus, futwseareh could differentie

the effectiveness of other POSTs such as those using behaviberscognitions, or



16 can be of considerable value to practitioners working with athleteo perfo
17 competitive pressure.
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Emotional regulation
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All raining groups improved In-game perrormance 1rrom pre- ana post-
intervention.

All training groups maintained performance levels at afollow-up intervention.
Qualitative themes were similar for the pre- and post-performance routine
groups.

Readiness and control were also themes for the pre-performance routine
groups.



