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Lo estmaer R
I Tha cantral purposa of thia study was to inveatigata tha

designed to alter the focua of attantion of aubjeots whila,
engaged fn an andurance cycling task Tha four treatments
compared were;’ attention to task. relaxation. distraction
and arousal A no treatment sontrol group was also part of

this design

-

The attention to tasK treatment directed sub cts to' .

focus on specific task related demands These included
bodily feedback, pacing, and-breathing, Instructions N
directing subjects to concent#ate on achieving and

’ maintaining relaxation in the: major muscle groups involved_

L in cycling formed the content of the relaxation treatment -
Both the- attention to tasK and relaxatidn treatments were‘
based on Morgan s (1978) description of an associative
strategy ‘The distraction treatment directed subjects to
concentrate on. task irrelevant stimuli (eg objects in the
room. past or future experiences) The arousal treatmenti

instrucled subjects to focus on the “motivational factors

of avoiding failure giv1ng maximum eﬁ\ért’and\pride |
Following a pre test on the- experime tal fask -ninety

subJects a:;z,randomly assigﬁed to one of four treatments or

a coritrol up Subjects assigned to experimental

'conditions received one of four treatments while.engaged in E

'van analogue cycling’task The treatments were: administered

by the experimenter via a set of headphones In addition to

v av oL
A . P

-y
-t

‘7h relative effects ‘on cycling performanca pf four treatments‘ :



the relaxation and

.
Al

; total diatance and interval diatancet. ratings on a aeven

point Likert style scale were obtained on the variables of
disoomfort frequency of task incompletion thouqhta
(experiential variables) helpfulness of treatment and
;-ility to follow treatment directives (treatment
~;;iables) -Subjects were also admin)stered the Perceived
'”V‘%f Exertion Scale- (Borg. 1973).. In order “to assess © O\

"-ct’s naturalistic attentional style the Test of

Attention and Interpersonal ‘Style (TAIS, Nideffer, 1976). was.

administered. Subjects were additionally-requested to

describe their focus of attention during competition

;Finally. eu:jects were interviewed in a semi- structured

format in order to obtain further information about thé

: treatments

RESUlts fndicated ro dlfference between the treat'@:

and controls on\any of the: outcome measures Among

'treatments. the rousal treatment recorded a higher®

frequency of task incompletion thoughts as compared to both

istraction/treatments The.arousal group‘.

also reported greate discomfort as compared to the

t7distraction treatment Total distance perceived effort

\

frequency of task incompletion thoughts and~d1scomfort were

related across groups Aﬁ\inverse relationship between ,‘

helpfulness of’ treatment on ability to fol low treatment was

found. However, neither of«these measures .were related to

:any of the. remaining performance or- experiential variables

While the, TAIS failed to diffekéntiate high and low_,g,_p

Y
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per formers, cubjict: se)f-reported utr‘at”in sppesred most
frequent 1y to ‘involve attention to task and anoussli.
Rolpondoo'to the interview reqard{ng helpfuj andAanhelpr|
‘-a;pocts of the treatmonto'wone diverse and incbnclusive.

" The results are discussed with the context of recent

research and suggestions for further research are offered.

|
!
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I. INTRODUCTION .
Recognition of cognitive processes as important mediatorsfof
behaviour has grown rapidly over the past decade. Tne
establishment of two new professional journals (B1ofeedback
and Seif regulafion, and Cognitive Therapy and Research) as
well ‘as several dozen booKs‘deVOted to the. area substantiate
this,growth.
l -Increased‘interest and‘research activ{ty in this area
}has given‘r{sel?;.a wide variety of tnerapeutic procedures
subsumed under the gener1c term cogn1t1ve learning therapies
(Mahoney & Arnkoff 1978) Although d1ffer1ng w1de%ﬁn
- theoretical parentage and techn1cal operat1ons cogn1t1ve
~therap1es share a s1mu1taneous endorsement of the importance
of cogn1t1ve processes and the - eff1cacy of exper1menta11y
developed»procedures Similarly, there is a shared -
_assumpt1on that a person s be11efs, attitudes, expectat1ons.
and 1nterpretat1ons 1nfluence one's. percept1ons of hlmself
and h1s env1ronment and thereoy influence’ behav1our . In
genera] the cogn1t1ve therap1st seeks to ass1st the cl1ent
in modifying faulty beliefs and att1tudes w1th a.view toward
the development ofgmore adapt1ve funct1on1ng
Mahoney and_ArnKoff (1928) 1dent1fy 3 maJor d1v1s1ons

~of.current oognitive therapies: 1) cogn1t1ve restructur1ng
(e:g. Beck;;1976rlEllis, 1962), 2) problem solving therap1es
(e.g‘ PWatt,LScura & Hannonr.1973, Mahoney,‘1972) and, 3)
coping:skfﬁls‘therapies. OVerlapping with both cogn1t1ve

restructuring and problem solving approaches,'coping-skiTls



therapies representIa‘heterogeneous col]ection‘of

intermediate procedures designed to’tacilitate-adaptation‘to.‘

a var1ety of stressors Components of a coplng skills
approach involve self 1nstruct1onal procedures (Me1chenbaum,
1972, 1973, 1975) along.w1th supplementary skills such as’
relaxation tra1n1ng, attention/distractiOn techniques. .
1magery, and: preperformance rehearsal (Mahoney & Arnkof f,
1978) . Cl1n1ca1 appl1cat10ns 1nc1ude the treatment of ch1ld
birth anx1ety (Horan ‘& Dell1nger, 1973) phob1c d1sorders
(Meichenbaum. 1979;,May, 1977) test>anx1ety (Hussian &
Lawrence, 1978), and chronic pain.(Metchenbaum'&tTurkpg1976)
‘_td‘ment1on a few o | |

More recently, the area of athet1c performance has

'f1ncreas1ngly drawn the attent1on of psycholog1sts generally,-

'vand coping sKills therap1sts in part1cu1ar Wh1le this may
seem far removed from more trad1t10na1 clinical concerns
interest in this area has arisen out,of_a‘number of -recent
real1zat1ons F1rst there is atgrowtng'awareness‘that |
sports are a pervas1ve aspect ‘of our culture (M1chner, 1976)
and as such may play an 1ntegra1 role in the. soc1a11zation
of our youth (Mahoney, 1979) . Second, sports, in prov1d1ng
el1able outcome measures is we]l su1ted to quantat1ve
research. In a d1sc1pl1ne whlch devotes cons1derab1e energy/
to the selectton and rel1ab111ty of dependent var1ables./the
- d1lure of stra1ghtforward phys1ca1 indices is noteworthy‘

Here speed d1stance and ‘height const1tute pr1mary

' assessment criteria and offer 1mprovements over the

T

/,

/
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'preclsion of psychometrlo measures. F1nally, -and of
part1cular relevance to coping skllls therap1sts.\athletlc
‘endeavors offer many parallels to the® stressors and demands
of everyday l1fe In this respect sports may\prov1de an
‘utnvaluable m1crocosm in whlch furthér research\may refine
_our understanding of human adaptatlon to stressors such as }
}"performance standards, a91ng paln coping w1th failure and;;,
so-on. | ) | R o |

To date,rresearch 1solat1ng the cogn1t1ve sK1lls
.assoc1ated w1th effect1ve coplng and 1ncreased performance.
1n~athlet1cs has been largely exploratory and few stud1es
vhave undertaken controlled. exper1mental manipulatlons
However recent rev1ewers (Kane, 1979, Mahoney. 19794yhave5;:a

1dent1f1ed four cogn1t1ve faotors as potentlally .

fac1l1tatlve of athlet1c ach1evement These are a)

> self- eff1cacy Judgements (the bel1ef that\on: is able to
.produce the necessary behav1our that will le d\to\a deS1red
outcome), b) mental rehearsal, c)' arousal ‘

control/relaxational,strateglés,'and'dl attentional#f§\\\\§;

: T~
focussing. : .

In dlscuss1ng this last factor Mahoney (1979)
-;speculates,‘"explorat1on of attentlon man1pulatwon skllls
and effectxve training methods may well be one ofcthe most

’_prom151ng directlons for°future sports research” (p. 440)

y»The statement 1s in part based on the recognition that one’s:

: ab1l1ty to focus attent1on is a maJor component 1n arousal

l

. control and,preperformance rehearsal(techn1ques Both of

7 ~ ‘ RPN g
‘.\\. Do . - . ) - R o ‘, o



'these techniques have been found effective in aSsisting

athletes 3ut of performance slumps (Suinn. 1972 a. b.

1977) and have been associated with. increases in performancenv‘

(Nideffer & Deckner , 4»70 Mahoney & Avener. 1977).

Nideffer (19763) defines attention as. “the ability to ;
direct our senses and thought processes to particular
objects thoughts or feelings (p. 7l) In an analysis of ‘
attentional processes 1n the regulation of hLman behavior he
closely parallels Mahoney s remarks in stating, "it is hard
to 1magine a variable more central to performance than the
ability~to~controlvandmd1rect one’s attention ‘(Nideffer,
1976a; p. 395). R | |

The regulation of attentional processes also figyres
prominently as one of’the more effective components in. _
coping skills therapies For example Meichenbaum (1975) has .
1dent1f1ed three mechanisms by which self 1nstructional .
coping procedures operate FlPSts self 1nstruction plays a
direct regulatory rolee51milar to that of interpersonal .
1nstruction second, it influenoes the ind1v1dual s
1nterpretation of his physical state, and third it directs
attent}on Comparing the relative effects of these three
mechanisms Brucato (1978) reports findings to suggest

-‘attentional factors are more.influenc1al."L1Ke many coping V-f
skill'therapies, self'instructiOnal procedures involve to
varying degrees relaxation coping 1magery, and self |
efficacy statements all of which are predicated on. the(

CTL client's ability to shift and control attention'

. o h‘.‘.}



”(Meichenbaum, 1975) More importantly. coping self

; statemsnts such as "Don’t think about fear, just think about
what you have to do. Stay relevant"‘(Mei henbaum, 1975 P

- 371) are in essence attentional directiv s to maintain
n‘concentratfon on the task at hand

It would: appdar that those cognitive kills 1inked with

LS

oping in.

Aaversive situations In both, the regulation of attentional

i\gsports aohievement share much in common wit the cognitive
skill components associated with effectdve 2
d processes 1s central and may determine the degree to which o
_one is able to’ utilize other strategies such as relaxation,
1magery or preperformance rehersal Experimental \ _ e
';1nvestigations into the most efficaCious methods and goals
for attentional regulation ‘have been lacking Additionally,
the more central question regarding how various objects of '
attention affect performance has not been spec1f1cally
addressed in the clinical or sports research ‘For exampler'
two popuiar textbooks (Tutko & Richards. 1971 Cratty._1973)
reveal nothing relevant to the phenomenon and their indices
.lack references to attention, concentration or thought
'PsycholOQical abstrac?s and the Eric file: reference only- one
controlled study of the phenomenon (Sheedy, 1971)
AA Purpose of the Study . B A o }",‘~‘
“The’ purpose of this study 1s to - 1nvest1gate the | ‘
relaﬁive effects of cognitive treatments deSigned to alterf E

-an indiViduals~attentional focus during the performanceaof



an endurance”task"Mere"speoifically, three'mainvquestions
are addressed; 1) Does an individuals focus of |
concentration during the course of an endurance motor ‘task
influence his level of performance? 2) What are the relative
'effects of different attentional strategies on an )
individuals experience of an endurance taslr('7 and 3) Can an
individual s attentional strategy be successfully modified
: during actual performanceﬁ |
Innorder to investigate these questions an. ahalogue'
study was employed An ag@logue s tudy seeks to evaluate -
;aspects of treatments under laboratory conditions deSigned
. to resemble the situation as it occurs in every day life
‘This type .of study permits analysis and control of
experimental conditions to an extent which may not be‘
prSSible or practical in a field study In this. particular
study, use of analogue research was apprOpriate because it
.permitted standardization of the task control of
enVironmental inFluences. more preCise measurement of -
.'outcome indices, and made pOSSible ‘the direct application of
’a ‘cognitive treatment T
| There are however, a number of factors limiting the
xternal validity of any findings ariSing from this study
_The absence of a competitive factor in the research des1gn
vllimits the generalization of results Jn addition, the study
is not deSigned to investigate how various attentional
strategies combine over the duration of an: endurance event

. to affect performance This may be . important since it is.



' probable that persons involved in endurance evqlps shift
‘.their focus during performance depending on internal or
external environmental conditions.
Nevertheless. the use of an analogue 1n this study
~ fulfilled the major purpose of the research that 1s, to
assess the relative effects of -four cognltive treatments on
.the performance of an athletic endurance task. The largely
‘exploratory nature of this research is viewed as~an
appropr1ate startlng point in an area wh1ch agynoted lacks
data from controlled experlmental research The study also
. fulfills an identified need for  further research into the
most efficactous goals and methods of tra1n1ng attentional
regulat1on (Mahoney. 1979) In add1t1on, the study may
produce results with pract1cal appl1cat1ons to ass1st
1nd1v1duals to perform more cons1stently with their f
potentlal thus acqu1r1ng greater benef1ts from
part1c1patlon Furthermore. f1nd1ngs regard1ng effect1ve
: methods of regulat1ng attent1onal processes may,

theoretlcallyﬁat least have usefuﬂ appl1cattons in other

 areas of .human endeavor.

B. Overv1ew of the Study _l' | 4

| A br1ef overview of the study is presented here In
1nvestigat1ng the central research questlons noted- above;
‘subJects were randomly asslgned to one of four exper1mental
groups or a control group. The exper1mental task 1nvolved

.request1ng subJects to pedal oontlnuously on a statlonary



btcycle for 6 minutes The bicycle was mounted on a roller
system equtped with a wind turbine device designed to
simulate actual cycling conditions. A computer connected to
the bicycle proxided measurements of overall and interval

distances.

The experimentswas conducted in two stages. The pre

"test phase was des1gned to- a]low fam1l1ar1ty with the task

and equipment In the experimental ‘phase, subjects ‘assigned

to an exper1mental cond1t1on received one of four treatments

‘designed to alter the1r focus of concentrat1on The )A

A

treatments followed a wr1tten format and were adm1n1stered
by the experlmenter through a set of headphones while the
subJect was~cycl1ngA Subjects were then administered a semi
structured interview regard1ng their perceptions of the |
treatments, Pr1mary outcome measures were overall d1stance

cycled in 6 m1nutes, d1stance in each of each oqu, one

o

-minute 1ntervals (performance curve) self reported

perce1ved effort d1scomfort fand frequency of - thoughts of

be1ng unab]e to comp]ete the - task (exper1ent1a1 var1ables)

- reported helpfu]ness of the treatment and ability to foltow

treatment d1rect1ves (treatment vartables),
 The four treatments compared. were a)'inStructions to

concentrate on the Key techn1ca1 demands of the task

: (ATTENTION T0 TASK), ‘b) 1nstruct1ons to concentrate on
-vartous external st1mu11 1rrelevant to task performance
(DISTRACTION),vc)s1nstruct10ns to concentrate on the

~relaxation of.various-mu5cle>grQUps‘centrally‘invotved in -
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the tpsk (RELAXATibQ{Q‘lnd d) instructions to concentrlt;\qq
e .
“motivating" factors such as the importance of doing well, ‘\‘
giving maximum effort;é&s. (AROUSAL). \
The treatments aEQ described in detail in Chapter-11,
and Chapter 111 outlines the method employed &in\thi‘s study.
The purpose of this,ghapter has been to introduce this
study by providing a brieﬁ overview of tts’ historical
context, main pﬁrpose.‘and%how it"was conducted. The

following chapter will contain a review of the literature

related to the topic of this study.



{\f\II. SELECTED REVIEW OF THE LITERATURE
The 1mportaﬁébgpf psychological factors as mediators of
athletic perfor&ange has'long been recognized by both
coaches and ath]etéskie.g. Bannister, 1955). However, it is

only within the last EWB‘decédes that athletics have gained

research focus

Sports psychology has developed from a personological
approach toward increasing emphasis on“cogn1t\ve skills
(Mahoney, 1979). Initially. the personological perspective
sought to differentiate elite from non el1te per formers on
the basis of organismic trait factors. Another goal of
research in this area J;s'to generate data to assist coaches
\\develop personalities of athletes who frequently ‘exper ience
d1ff1culty in compet1t1ve 51tuat1ons Wh11e this avenue of

1nqu1ry continues to rece1ve attent1on 1t has also received

N

a good deal of unequ1vocal cr1t1c1sm Rev1ewers have '
cons1stent1y\p01nted to marg1nal correlat1on;, the
inappropriate use of psychometr1c data, 1ndlscr1m1nate
choice of subJects, concepthal and\other methodolog1cal
"1nadequac1es (Kroll, 1970; Mahoney. 1979 Rushall 1969
11970, 1972; Smith, 1970). _
| Unllke organ1sm1c tra1t factors, c Jnitive skglls are *
viewed as more'maleable and thus subject to‘hodification éhd :
the develdbment of bsycho]ogicalﬁy~based imterventions.
'Rely%ng;ﬁaiﬁ1y,on self repoht and hhtura]istiq 6bservdtion,
studies id this area of fer féw clear'conéjbsiOns; The ' —

-

0
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collective evidence is however highly sugQestive that
cognitive skill variables influence athletic performacnce
and more specifically an athletes’ ability’to control

" attentional processes maybe of central importance.

A. Attention and Athletic Per formance

Genov (1970). in one of the earliest studies,
investigated the prepatory concentratidn'of Russian weight
1ifter Zhabolinski‘duqﬁng the 1965 world championships. He
found Zhabolinski's concentration time increased with each
attempt at a heavier weight and more time was spent
preparing for the press and snatch considered a more
difficult 1ift than the clean and jerk. .

" In another study, Nideffer (1978) investigating the
‘predictive Validity of his Test of Attentional and
Idterbersonal Sty]e_tTAIé) found that competitive swimmers
kSCoring high on the TAIS scale measuring,funnelled attention
were rated by the coacﬁ as choking under pressure (r=.75);
haVﬂng to work hard for everythIng they obtain (r=.66), and
becoming worried about one part1cular th1ng and unable to do
anyth1ng else (r=. 80) )

.Related to these results Mahoney and Avener (1977)
found . Olympic gymnasts cons1stently expressed conf1dence in-
the1r ab111ty to- focus their attent1on In an attempt to”
repl1cate these f1nd1ngs,“Meyers. Cooke, Cullen and Liles
(1979[-found that. racquetball players’ ability to focus
atteqtionxedrfe{afed w}th‘diyisional rankfngs (r=.87) and

-



the coaches ranking of the players’ ability (rs.66).

There is a general indication hepe that both the
ability to focus attention and the degree to which this
occurs have important implications for athletic performance.

Further clarification of the content of attention
associgted with athletic performance is provided by
investigators of "psyching up” strategies. Shelton and
Mahoney (1978) requesting weight lifters to "psych
themselves up” before a 1ift found through post ekperimental
interviews that the content of "psyching up" strategies
related mainly to self-efficacy, attentional focus,
prepatory arousél. and imagery. In an attempt to extend
Shelton and Mahoney’'s findings, Weinberg, Gould and Jackson
(1%&0) investigated yhe effects of psyching up strategies on
three motor tasks measuring balance, strength, and speed of
movement. Consistent with the findings of Shelton and
Mahoney, these researchers report significant increases in
strength but no such increases for balance or speed of
movement for subjects in the pgych—up condition.
Post-experimental interviews established that regardless of
the task, the most popular technique was attentional
focussing having been used by 40% of the subjects.
Approximately 20% of the subjects employed self efficacy
statements (e.g. "I told myself I could do it"), relaxation
(e.g. "I just tried to relax all of my muscles”) and imagery
(e.g. "1 pictured myself in perfect balance"). Attehtional

focusing was characterized by statements such as, "I just =«



%
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tried to concentrate on the task.® Regretabiy, no gtrategy X

-subJect performance analysis i$§ given thus ,the question as

: to how these techniques,compare remains unanswered.

R
Whi]e this study identifies four seemingly separate’

‘ cognitive preparation strategies these may in fact be

_c]oseiy related through attentionai skills. For example, an

individual must be able to rnglate the focus and. content of €

his attention in order to utiiize an 1magina1 rehearsa]

. procedure.’ The Findings of Meyers et. al (1979)~tend to-

support this p01nt These researchers report better
racketball players self reported a higher c]ar:ty of image,l i
less difficulty in controllihg imagery, and a greater i
abiiity to concentrate on task as compared to iess .
prof101ent players. Athietes attempting taf»ncreagg

phy51oiogica1 arousal ieveis may require Simiiar]y well

deveioped attentional abilities in order to focus and )

maintain concentration on: su1tabiy provocative thoughts or

o

nmages
The processes invoived in self efficacy expectations
are iess well understood, thus the ro]e of attentional

skills here is iarge}y a matter of conJecture It may -be

‘that indiViduals who beiieve they are able to produce the

the necessary behavior are, more abie to attend to the actuai
task<and therefore per form better. In. contrast the non self
efficadious individua] is by definition attending not to'the
tasK at hand but to his inability to produce the appropriate

behavior necessary to’ successfui performance

<
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A related question pertaining to studies tn thts area
has to do with the specific content and direction of an
athlete’'s attention A number of'investigations have either
d1rectly or 1nd1rect1y addressed this 1ssue Morgan (1978)

ed the cogn1t1ve strateg1es used by distance

runners jin ¥ vercom1ng severe phys1olog1cal stress - the

'so;called wall. On the basis of self report descriptions,
1 N . | -

Morgan was able to divide-maratHOners into two groups:a

v_yd1ssoc1at1ve and. assoc1at1ve The dissociative. rUnner

typ1ca11y 1solates h1mself from the int&rnail phys1o]og1ca1

events by focus1ng on, non task related stimuli such-ias h1s

env1ronmenta1 surroundings,veducat1onal history and E;TTKK_‘\

- According .to Morgany thé d1ssoc1at1ve runner is unab]e to.

moni tor energy output 1n\accord with phys1olog1ca1 feedback

7(1 e. pa1n) Th1s frequentky results 1n heat exhaust1on

" hallucinations, abdominal crawps etc wh1ch negatively

affect performance ) R
The assoc1at1ve strategy on the other hand, Morgan

‘reports, is used by some of the best marthoners in the
\ 'world Focussed on the1r bodily réact1ons, these athletes

'are able to constantty adJust energy output and stay within

thelr physiological limits to produce an opt1ma1

\

per formance. One tentatwve conclus1on to be drawn here is,

:that attent1on focussed on jfhe Key techn1ca1 demands ‘of the

task (\n th1s-case phys1o]og1ca1‘factors)3perm1tted.the body
to_hake\appropriate‘adjustments optimaljy'dver the-duration
of an endurance event. \\ -

\ - , ' : ' \

\ o .
\\\ ) “ ) ) \\



15

r
— /

~a

\\c.;___g\gome 1nd1rect support for this hypothes1s has been
recently obta1ned Klinger, Barta and Glas (1981) 1nstructed‘

a college basketball team-. in thought reportjng techniques.
Using the number of points scored, attempted rebounds,

~assists, and persona1 fou]s as dependent measures. p]ayer
thoughts were examined dur1ng per1ods when the team scoted 2 - -
or more points’ t,hot“t1me ) versusvper1ods when the teamwhad-
2 or more points scored«against them (“gap time") . Qver“four
games thot'time" thoughts were associated with problem ’

P 501ving'about play, future action, game strategy, and v .h (/

preparing se]f to play “"Gap t1me thoughts were found most

As in Morgan s (1978) study. 1ncreased performance ‘
appears ‘to. be assoc1ated w1th an 1ncreased attent1ona1 focus
. oh the Key elements of the task (4. e game strategy) - -
. Cr1t1ca1 ruminat1ons regard1ng se]f or other externa]
hfactors not essent1a1 to -the techn1ca1 performance of the
task® appeared to result 1n performance def1c1ts Kl1nger et.
al. COncluded among other th1ngs, that poss1b1y slight g
reverses or a strcng chal]enge d1stract from the flow of
- iconcentrated play and “focus attention on a se]f conscious
1nteract1on (Q¢ 14) which 1mpedes play further The authors
suggest. this may be the mechan1sm wh1ch produces 'sWumpsﬂ

commonly reported to occur at various periods in an’

athlete’s pérformance over time.

-
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While th1s prov1des an 1nterest1ng hypothes1s: it 1% .
» difficult to Know exactly. whathﬁ meant by "a self consc1ous'
1nteract1on. A study by Gravel, tem1eux and Ladougeur
(1980) provided results which’shed some light on this
| question. Using.a college cross-country sKi team as
subjects, these researchers completed an indindual
,behav1ora1 analy51s designed to tap each skier's cogn1t1ve -
behavior. Ana]ys1s revealed that each compet1tor exper1enced
“aniiety.pr1or to and dur1ng each competition. It was’ also :
found that a variety of recurrent thoughts. const1tuted‘,
different patterns of anx1ety before and dur1ng the event.
Fur ther analysis revealed that these recurrent thoughts>
could be class1f1ed into five themes; (a) ruminations of
se]f depréc1at1on, (b) failure rum1nat1ons, and (c) pa1n
ruminatjons,‘(d) climatic rum1nat1ons, and (e) topograph1ca1
ﬁrUminatiOns A cogn1t1ve behav1oral treatment package was
administered wb1ch 1nvolved teach1ng the athletes in the - .
experimental conth1on to 1n1t1ate pos1t1ve 1nterna1 1mages
as a means of Cbplng,w1th anx1ety produc1ng rum1nat1ons A~
s1gn1f1cant 1ncrease 1n performance and decrease in -
.rum1nat10ns was recorded for the- exper1menta1 subJects It
is noteworthy that the anxiety producing rum1nat1ons
repor ted by these athletes in essence,cons1sted of an’
.attent1ona1 shift away from task:and sKill related .
' behaviours; Increases“%w performance were recorded as
attention became focussed on task oerformance related

images. Moreover, this attentional shift»appeéted to mediate
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" both the1r leve1 of anx1ety and self efficacy Judgements
"Wh11e this study does not prov1de data on what 1n1t1ated

'\these d1stract1ng cogn1t1ons it does offer a gl1mpse 1nto

e

1the content of the "self ¢ sc1ous interaction” ment1gned in

the Klinger et. al. (1981) {etudy.

In summary pre11m1nary ev1dence suggests the degretho
which an athlete 1s able to focus and maintain h1s A
"concentratton as well as the obJect of h1s attent1on may
1nf1uence levels of performance, While other cogn1t1ve |
\ K111s such as arousal controt '1mageny. and self eff1cacy
statements have also been 1mpltcated{ it-1s argued that
“these either directly or 1nd1rectly requ1re attenttonal
sktlls More impoHtantly, in athletic tasKs requ1r1ng team
p]ay, endurance, and strength, attention. to spec1f1c tasK -

related- techn1ca] demands appears to fac111tate performance

to a greater extent than attent1on focussed on other’

-

"'env1ronmental or s1tuat1oha] factors. However, no 'study to

- date- ‘has attempted to man1pulate an athlete s attent1on
dur1ng performance thus prec1se data on how various po1nts
iof concentrat1on compare in the1r effect on. motor
performance rema1ns unanswered _ |

Before cons1der1ng th1s jssue in greater depth the
follow1ng subsection w111 deal with the relat10nsh1p between'

concentratnon and;anx1ety/arousa1. o
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B Anxiety/Activatton and Performance | o o

A maJor d1ff1culty 1n addresstng th1s 1ssue 1s

‘dé?init1onal The terms arousal an«1ety. and act1vat1on are

'frequently used 1nterchangeab1y cr,at1ng cons1derable
conceptual ambtgu1ty This is part1cularly problematic in

sports performance where 1nd1v1duals in the course of e

-

phy51ca1 exerctse show many of the same increases 1n
autonom1c activity and. motor behav1or as do 1nd1v1duals

- under a tondition of h1gh anx1ety Nonetheless, most w1dely

/

accepted def1n1t1ons of anx1ety 1mp11c1tly or exp11c1t1y
d1st1ngu1sh anxwety states from those wh1ch may be better

: descr1bed as bod11y act1vat1on I L

A} For example, Spe1lberger (1966) deftnes state anx1ety

. asj'"characterlzed by subJect1ve feel1ﬁgs of apprehens1on .
and tension, accompan1ed by or assoc1ated w1th arousal of
the'autonom1c neryous,system (p 17) As a persona11ty

,tra1t anxiety is'deftned as; "a motiye or acqu1red iA

.“behav1oral d1spos1t1on that’ predlsposes an 1nd1v1dual Eo

percetve obJect1ve1y non dangerous c1rcumstances as ',
B §

threaten1ng (p. 17). Arousal of the autonom1c nervous h c;

\

{isystem then is found in. both act1vatxon and anx1ety states

Anxiety is d1fferent1ated by feel1ngs of apprehens13h and
the percept1on of threat where in reallty none exfsts |
1t’1s possable_however to. reframe Spe11berger s
:definttionS~of anxiety‘trom‘an attent1onal perspecttve 5

Assuming that any s1tuat10n or.act1on conta1ns a
»

probab1l1ty, however remote of psychosoc1a1 or phys1ca1

o . . - \
i

A

!
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anury the perception of threat may be viewed as a funct1on
";of a persqn s tendency to focus on outcome probabtltt1es of
a negat1ve nature .For example an 1nd1v1dual 1nvolved in a
foot race may chose to concentrate on the probabtlity of
~injury or the ltkelthood of hum1l1at1ng defeat His o
'part1C1pat1on is thus more ltkely accompanted by feelings of
apprehenston than the 1nd1vidual who is able to. ma1nta1n h1s '
‘concentratton on less threatening aSpects of the task
There are two central’ questions which arise’ here. .
flrst to what degree 1s anx1ety/arousal fac1]1tat1ve of
sports performance'7 and second what is- the nature of the
"relat1onsh1p be tween attentional processes and anx1ety° If a:

particular level of anx1ety4arousal is: a55001ated with a

C fac1l1tat1ve effect on motor’ behaviour and 1t can. be shown

that levels of. anx1ety are medtated through the regulatton '
" of attentton then the poss1b1l1ty ex1sts that motor' ‘ ”
. per formance. can be altered by a treatment destgned to. ,’l
fmantpulate a penson s focus of attention. ‘ . v"
In the follow1ng, ev1dence bearlng on the relattonsh\p

fbetween anxtety/arousal and motor performance is rev1ewed
’Thls will be followed by an examtnatlon of the ltterature
keluc1dat1ng the relattonshtp between anx1ety and attent1onalf
processes.

] In the brief hlstory of sports psychology ‘the
relat1onsh1p between anx1ety and athletlc performance has B
received cons1derable attent1on (c f. F1sheh 1976 Morgan,
‘.1972, N1deffer5‘1970) A domtnattng theme 1n the area has

-
£

s
he,
-
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'vbeen the Yerkes Dodson 1nverted U hypothes1s wh1ch aSserts
"that performance is 1mpa1red by extremety h\gh or extremely
‘low levels of arousal While there haVe been a number of
stud1es c1ted in support of th1s relat1onsh1p (e g. s Ahart
“1973) there is anyth1ng but qeneral consensus In an.
extens1ve rev1ew of the llterature Mart1ns (1972) concludes;
| ‘with' respect to the 1nverted U hypothesis, hmny. 1f
. not mos t be11eve that this relat1onsh1p is f1rmly '
;establ1shed The ev1dence§§ev1ewed for - vary1ng
.1evels of trait anx1ety, ;Rduced muscular tenSIon.
ﬁz and psycholog1cal stress showed no c1ear support for
th1s relat1onsh1p for motor responses '. No clear
relat1onsh1ps between e1ther trawt or state anx1ety
and muscular performance were e%uc1dated (p. 61)
Further on. the top1c of the 1nverted U hypothes1s, it
is Epste1n s (1972) v1ew that what 1n fact is measured ‘to .
‘.the left of the 1nf1ect1on point 1s the re]at1onsh1p between ‘
performance and a state better descr1bed as act1vat1on To
: the right of the 1nflect10n po1nt the relat1onsh1p between‘ o
- anx1ety and performance is measured Assum1ng th1s \ '
'.ﬁld1st1nctlon may be accurate, bhe 1mp11cation of Epste1n s
epo1nt is that anxiety, that 1s arousal ar1s1ng from of
assoc1ated w1th percelved threat 1nh1b1ts performance ina

'curv111near relat1onsh1p

L I

The.drffepent1a] phys i G "cat\aspeCts of the body7s'

 .responise to exercise (activaiion) versus the stress response

‘(anxtety)wis described ¥ ijurf etail by Taylor (1979)

P ]
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-and lends support to th1s view | '
i “When a. healthy ind1v1d1ual takes exerc1se the
card1o respiratory system Keeps pace w1th the 1ncreased
oxygen demands of the t1ssues sO. ‘that there is 11tt1e or no
oxygen debt A]though systol1c blood’ pressure r1ses th1s'
is accompan1ed by a marked 1ncrease in blood pressure fp;
179). | .
| "The stress. response ‘is generated by a f1ght or fl1ght‘
react1on . The. card1o resp1ratory response shows an.

" increase in pulse rate wh1ch is d1sproportﬁonate to
1ncreased oxygen uptake and an 1ncrease 1n systol\c and V
d1astol1c blood pressure w1thout an. equ1valent«change in
card1ac output SO that per1pheral res1stahce 1s 1ncreased
The stress response ... is characterized by an increase 1n-y
vper1phera1 res1stance and the over1d1ng of normal ‘

. baroreceptor control mechan1sms for the ma1ntenance of

*arter1a1 blood pressure (p 180)

'@_Inashort under act1vat1on cond1t1ons var1ous
phys1olog1cal mechan1sms act in concert to produce eff1c1ent

’ funct1on1ng Under cond1t1ons of anx1ety these phy51olog1ca1

fmechan1sms appear to 1nteract in a desynchronous 1neff1c1ent

vfashjonr_Apparently. as an 1ncre351ng amount of phys1cal

‘stress"is inposed‘ the body continues to respond 1n an

'eff1c1ent manner untll it reaches 1ts phy51010g1ca1 11m1ts
As anxiety factors are 1ntroduced there 1s a d1srupt1on

’wh1ch rap1d1y produces a depleted cond1t1on charactere1zed

by oxygen debt, increases in blood pressure unsupported by

X3
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cardlac output and so on. Thus. the body’s llmits of |
‘endurance are reached sooner and not necessar1ly because of
increases in actual performance , ,

It has been~suggested'(Flsher, 1976'.0xendﬁne; 1970);
that dwfferent athlet1c endeavors have d1fferent opt1mal

levels of arousal/anx1ety For example. high. arousal would

‘ ‘be fac1l1tat1ve tor performers reqU1r1ng high level output

of short durat1on such as welght l\fters or spr1nters On
the other hand act1v1t1es requ1r1ng flne motor control such -
- as golflng or. archery m1ght be better served by minimal
levels of emot1onal arousal Th1s ls loglcal g1ven the
\assumptlon that an optlmal‘level of arousal is an essent1al
pre cond1t1on for an excellent performance le.g. Mahoney &
' Avener 1977 Vanek & Cratty, 1972) However,.as notedvth1s'-
assumptlon has not to date rece:ved unequ1vocal support
“rthe contrary, recent emp1r1cal f1nd1ngs suggest the‘
asuppress1on of anx1ety/arousal is more 1mportant than 1ts
]ma1ntenance at a moderate level And furthermore, this is at
least part1ally*accompl1shed through the red1rect10n of an .
athlete s attent1onal focus o
Fenz\(1972) stud1ed the relatlonsh1p between autonom1c,

"arousal and performance in 30 sport parachutlsts His

o results show the best performance was assoc1ated w1th an

"§1ncrease 1n ‘arousal early in the Jump sequence followed by a

-

sharp decrease in arousal to near norma 1 levels Wthh

"'cont1nued until the subJect’s actual ex1t from .the plane

This was.later supported (Fenz; 1973, 1975) in studies of



the same population which revealed significant differences
in arousal patterns distinguishing elite from non- el1te
~parachut1sts. Typically, the arousal level of the el1te
jumper‘rapidly‘declined as the athlete engaged in the task
.whllelthe arousal of the non-elite jumper continued to
esculate Feni'(1973) hypothesized that there~develops a
gradient of anxwety and a gradient of 1nh1b1t1on of anx1ety
in relation - to a goal wh1ch has. both a poS1t1ve'and negatiye
valence Assuming- the grad1ent of inhibition of anxiety is
greater than the grad1ent of anX1ety and becomes so w1th
increasing exposure to the source of threat Fenz (1973)
asserts the 1nteract1on of the -two grad1ents causes: a shift

in the peak of arousal forc1ng the 1nd1v1dual to attend to

low relevance cues ‘which aot as warn1ng s1gnals of

: Vforthcomlng danger . The resultant 1nh1b1t1on of anx1ety to

near normal levels "has a direct impact on performance
Stated s1mply. the good Jumper becomes externally focused on'
the task at hand as the Jump sequence beg1ns whereas the '
poor jumper rema1n5x1nternally focussed on his subJectlve ~~_
eXper1ence of fear and apprehens1on

The maJor point here is that near normal levels of
autonom1c arousal are assocxated w1th attent1onal shlfts and
'el1te performanqe for parachut1sts at.least.fTh1sv1s
consistent with the results of Borkevic. and 0’ Brien (1é77)
- who found physiologlcal behav10ral and self report indlces
of fear can be reduced by the man1pulat1on of attent1on

’ Similarly, 1n,the Gravel et. al. (1980) study c1ted earlier,
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vanxiety producing‘rumipations were decreased_and
perfonmances facilitated by teaching cross country skiers to
re-focus on positive task related internal images. Likewise,
invd{scussing his exploratory study of Olympic gymnasts with
Avener (1977}, Mahoney‘(1979)'made two salient observations;
at that all of the athletes were.very'anxious. and b)‘ _A
. markedly different coping strategiesbdifferentjated Olympic
qualifiers\from nonfqualifters The remarkstof one
non- quallfler are grven as’ representative
When I start chalk1ng up, 1 feel all queasy and [
th1nk to myself *0h sh1t am«I scared Six thousand
v-people watch1ng What if 1 make a m1staKe7 What it I
fall off? 1 hear mysé]f talk1ng 11Ke th1s and 1 Know
I'm not ready ‘
’ This is in contrast to the focus of the self talk of
the-Olymp1c qua11f1er . h ‘
"1 get out there and- they re wa1t1ng for me and-atl
I can th1nK of 15 how scared I am. Twelve years I ve
. worKed to lay. my life on the 11ne for -30 seconds
'Then I try to concentrgte'- 0K, this -is 1t its now
or never Let’'s pay attention to.your. tuck, stay
-strong on the press 0ut and be ready for that
d1smount (c1ted in Mahoney, 1979, p 436)
It is appareﬁt that the qua11fy1ng gyﬁnast attempts to
cope - w1th fea ruminations through a forced attentional
shift toward the specific demands of the tisk at hand. In -

contrast, the non-qua]ifier fixes his-attention on the.
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physical and psychosocial cdnsequences of failure. Like
Fenz’' s parachutists, it is likely the arousal these athletes
experieﬁce ecntinues to esculate which further interferes
with their ability to focus on the task resulting in a less
than optimal performance. It may well be that both the
6bjéct of attention and one’'s interpretation serve to create
a cyéie of. . self defe{tl Failure ruminations are suppor ted
and given credence by one’'s belief that he is inadquately
prepafed. produciné more intense failure fuminations and so
on. This is consistent with a étudy by Epstein and Fenz
(1962) which showed that the knowledge of the level of
anxfefy may lead éh athlete t0‘a‘misfnterpretation of his
abilities. | o

In consideration'of these data, fhe conjecture of fered
by #ischeh-(1976) and‘Oxehdiné (19?0)Athat there is an
anousal'x athletic_event faci1jtation ihteraétion is
challenged. It is suggested here that 3rousal/ankiety.
interferes with athietic,peéformance to a §reater or lesser
degree depending- on ihe_natﬁre of'thé‘taéky More |
ihpbrtaﬁtly, the afhleteé";biljty‘to contno]faﬁousal‘may be ’
défeﬁminéd.in péft on the degree to thch‘he is able to
manipU]até his.attentiqnal processes. Attention fq;ussed on
spécifié task aeﬁands may.permit'the efficieht_orchestration
’of:abprqpriate responéés'nece§saby to successfuli |
perfofmahce, This may fuhther control the bbdy”s
fightfflﬁght respﬁnse‘éomﬁon1§ occﬁrring in-competitive
situations .and associated with ineffidientfphysiologiéal’

“

~
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functioning.

It is of interest that both coaches and athletes
believing that heightened arousal/anxiety tacilitates
per formance commonly provide an object of attention which is
inherently anxiety provoking in as mdch as it implicitly
supplies an avodidance motive. Exhortions such as; "this is
the big game, if we lose, there's no tomorrow"” or "we can’t
let our fans down" are frequently encountered examples of
coach{ng style in the Knute Rockne vien.

In essence, the athlete is given a focus of attention
which encourages high levels of performance in order to
avoid the evaluatively negative conseduences of losing "the
big one" or letting his fans down. Like Mahoney’s .
non-qualifying Olympic gymnasts and Fenz’'s parachutist’'s a
type of "self conscious interaction” mentioned ear lier may
take the form of attention devoted to the psychosocial
consequences of failure; "what if 1 lose, what will the fans
think of me" and so on. As Fenz (1973} has pointed out, it
may be the athlete's inability to shift his attention to

task relevant cues which interferes with performance.

C. Conc]usions&from the Lite:ature

It is argued that cognitive coping skills such as
.imagery,'arousal control and self effjcacy judgements are
directly or indirectly predicated on an individual’s abi]ityc
‘to redqulate attentional processes. Thus far, there is

evidence to suggest that an a;h]ete’s ability to maintain

<

S
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concentﬂ§§1on on the key techn1ca1 demands of the task -

facilitate performgnce (Morgan, 1978: Meyers et al., 1979
Mahoney & Avener,'H977; Nideffer, 1876; Kiinger et al.,

" 1981). Likewise} attentional focusing is natdralisticaily
emé&oyed as a performance breparation strategy (Sheldon &
Mahdney,'1978; Weinberg et aj., 1980)}and interferred with

' dueihg periods of anxiely. Conversely, re1aXation.procedures
(Nideffer & Deéckner, 1970; Suinn, 1972, a,b) which involve
teaching the athlete to redirect attention have proven
behefﬁcial. However, these studies in relying on self rebort
and naturalistic observat1on methodolog1es have failed to

‘ demonstrate under controlled exper1menta1 cond1t1ons the
relative effects on performance of specific attentional
strétegies. Furihermore,,few studies to date have attempted
to manibulate attehtion under contro]led conditions while
the athlete is actually perform1ng In those that have -
(Grave] et al. 1980 & Suinmy 1972) the performer4has been
tra1ned to focus on’complex internal images containing ‘many
elements such as muscu]ar relaxat1on, arousa] or self
deff1cacy related imagery.

The relative effects on per formance of each of these
-attentional e]ements is not entirely clear as it is 11Ke]y
any overa]l results are a product of an 1nteract1on For
.example, Suinn (1972, a,b, 1977) used a technlque called
Visual Motor Behavior Rehearsal (VMBR) in an effort to
assist cross country skiers to stop'hegatiVeuor dietfacting

thoughts which detracted from their ¢oncentration on their

L
[
\



skiing. This technique invotved a number: of component ' /ﬁx\

stopping. The process inv 1ved hav1ng the sK1er pract1ce in
slow motion under s1mulated compet1t1ve stress until
a]adaptlve cogn1t1ve hab1ts\were mod1f1ed Although no
statistical data are prov1ded he author conc]udes, on the
basis of self report 1nd1ces that racers who received the
treatment performed better than t e no treatment contro]

group. . . o N

- “

It has been “argued (gvet et a\t -1980) that Svui’nn’s
VMBR achleved pos1t1ve results by he1p1ng the skiers. control
~and d1reot their concentrat1on on-the task of sk11ng.
However, s1nce the treatment‘tnvolved a number of
attent1ona1 d1rect1ves (e.g. concentratfon on muscular

-

relaxat1on terra1n etc ), the quest1on as \o how each i
focus of attentlon affected performance rema1ns unanswered

The present study seeKs to 1nvest1gate the\relat1ve
effects on performance of four cogn1t1ve treatmen S destgned
‘to a]ter the concentrat1on of 1nd1v1dua]s wh11e thex .are
.perform1ng an athletic endurance task. . « | N

. o , : v ) \\

D. Formu]at1on of the Study S ‘

An ergonom1c cyc11ng exerc1se was chosen as the \\
-exper1menta1 task for the fo]lowwng reasons First, like \\
"many motor act1v1t1es cycl1ng requ1res in varying degrees

-_speed and strength but most notably endurance ‘Endurance

'def1ned as’ an’ 1nd1V1dua1 s ability to ma1nta1n a constant

f
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energy output over time 1stperhaps one of the mosticritical
aspects to SUccessfu1 ath]etic performance For examplel tt
is-a phys1ca] ability demanded 1n 1nd1v1dua1 sponts (e.g. |
' tenn1s,.racketba11, squash, runn1ng), and ‘team’ sports (etg:
soccer, rugby, waterpo]o) " While other attr1butes such as
-sktlli*speed ‘and strength f1gure prom1nent1y, the athletes
ab111ty to put these to good effect are predicated on
endurance factors or the ‘amount of energy available at any
g1ven point in time 'Thus the e]ucidation of .a relationShip'
between cogn1t1ve var1ab1es and endurance is v1ewed as
‘hav1ng broader 1mp11catwons than data beartng on the
j reiatmonsh1p betWeen'cognrt1ve var1ab1es and some other
spec1f1c ath]et1c attr1butes .‘ _ |
_ Further un11ke athlet1c events such as we1ght]1ft1ng,
and mounta1n c11mb1ng the attent1ona1 demands and
performance stressors involved 1n cyc11ng over a relat1ve]y
short\t1me per1od are not so great as to 1nterfere with the
'subJects .ab1l1ty to attend to the treatment Since the
‘ \\\' treatments and delivery methodo]ogy used>1n this study have
\\ not been{previouslyfemployed in published sports psychology,“
. research it is dﬁfficutt to estimate the parameters of an
\effective attentionat treatment in terms of»length'and
Cc tent ‘ | B ; | }, . Xid |
ﬁ%» In light of th1s, a treatment admtn1stered over several
) m1nut s is v1ewed as probably more effective ~than one
| adminis ered.over on]y‘a few.secondsr Cyc11ng is, one of the

few'athle ic tasks which can.be-easily extended or shortened'




€« 30

according to the length of the treatment In addition. this
can be accomp11shed w1thout\ﬂntroduc1ng elements of :
laboratory art1f1c1al1ty wh1ch may detract from the tasKs
' approx1mat1on-to an actual event and limit the genera11z1ng
of resutts F1na1]y, cycling is a task regular]y pursued by
a 1arge number of people, and as such ensures w1de
ava11ab111ty of potent1a1 subjects .-

Measurement of distance over a set time interval was
: chosen over'the more customary practice of timing an event
over constant d1stance This was des1gned to discourage . the
formation of performance expectat1ons which have been shown
- to affect athlet1c performance (D1ggory, Kleln & Cohen,
1964; Vidacek & Wishner, 1871, 1972) part1cu1arly in. ’
enduarance events (Taylor, 1979) o - S \\

The four treatments compared-were: s

1. Attention to Task , o e ,
Th‘_]ectwe of this treatment was the d1rect1on of
{subJects to concentrate on the cr1t1ca1 techn1ca1 demands of
cyc11ng Since cycllng is primarily influenced by endurance
factors subJects were instructed to focus their attention on
breathing, bodily feedback and setting a pace in accord with
this feedback. This latter factor has been(found of centrat_
'importance.in eTite‘distanCe running. Examtning wor 1d
‘records for distance running events between the years 1864
and 1975, Ryder.'Carr and Heroetk(1976) conciude;“_, ; .

:With few exceptions'world records are set by runners

whose speed is constant within a few percent after
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‘the initial bu1ldup We ca]l th1s phenomenon the
Aesop pr1nc1ple .slow and steady wins the race (p.
‘111) |
The 1mportance of concentrat1ng on breath1ng and bodily
feedback was found by Morgan (1978) as d1fferent1at1ng elite
from non el1te marathoners and may be 1ntegra1 to an opt1ma1'

1eve1 of energy output accordﬁng to the Aesop pr1nc1ple
2. Distraction
This treatment was designed to focus the_subject's

aﬂtent1on on st1mu11 TrreleVantnto the eXecution»of the

o »"'\‘. v

task. Th1s 1nc]udes phys1ca1 obJects present in the '
s1tuat1on as well as past and future exper1encesw As noted
w1n the preced1ng literature rev1ew d1stract1on strateg1es
are often employed by marathon runners to cope w1th phys1ca1
stress (cf. Morgan, 1978) Distraction treatments have a}so
'been adm1n1stered in c]1n1ca1 s1tuat1ons and reported
effect1ve 1n ass1st1ng peop]e cope with’ pa1n and reduce
ant1c1patory anxiety assoc1ated with pain (Leventha] &

| Everhart, "1979). | |

In sports psYchologyvone controtled:study reported'A
“using a distraction treatment.’Shelton and'Mahoney,(1978)g
found weightlifters adnintstered'atcounting backward

. distraction procedure performed significantty poorer than
weight]ifters instructed to "psych tnemsetves'up."hThe:
effects of a distraction cognftive strategyvon‘perforMance

of an endurance event have not been the subject of a

controlled experimentalostudy to date.
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A4 Re1axat1on

ubeen-shown;effective in asststing athletes(and‘are used in

32

‘3. Arousal

" The object of thiS‘treatment-Was to direct thée.

) ;subJect s attent1on to the 1mportance of de1ng well, pushingf

oneself to h1s_phys1eal limits and that he has only the one

opportdnity td.demonstrate his ab111ty 'The treatment was

- des1gned to correspond with w1de1y pract1ced coach1ng s

dtechnlques wh1ch attempt to increase an athlete s

mot1vat1on These techn1ques are based on the notion that

»

"a high 1evel of arousal 1s essent1a1 for opt1mal

,‘performance in motor act1v1t1es 1nvolv1ng strength
* endurance and speed (Oxend1ne, 1970 Pp.- 137). While

‘a_gresearch investigating- the content of “"psyching up”

étrategtes have also found that sub jects naturalistiéally

attempt to cognitively\inCrease'arousa1<levels (e.g. Shelton

& Mahoney. 1978) the relative effects of thts strategy
'compared with other attent1onal strategies on an endurance.'d

~“task have not been 1nvest1gated

L3

SubJects in this cond1t1on were adm1n1stered a-
treatment des1gned to focus attent1on~on the relaxation of |
maJor ‘muscle groups 1nvo]ved in cycl1ng (e.g., thighs,

calves, shoulders, back, etc.). Relaxation techniques have

‘'some coaching situattons”(bf..Fisher, 1976; Morgan, 1972;

Nidef fer &.Deckner.'1970). ‘
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There are however re]atively few controiled studies of

the effects of muscular re\axation in sports research

"'(Mahoney, 1979) Morgan (1978) reports that eiite 3 ' "\\ES_

\

\II

marathoners often reminded themselves to stay loose\. -
'reiax and not tie up” (p. 39). "He v1ewed»this attention,to~
relaxation as part-of. a generai7associative’COgnitive\\ Y
.stratégy”whiCh as noted also!involved;concentration on the

body’' s sensory feedback. R | C o ,~\\

“
\

; The degree to which concentration on muscular
relaxation contributed to performance as compared to the
' effects of attention focussed_elsewhere remains unansweredJ'
| Theltreatment_deliveryvmethodgiogy USed in this study
-invoived communicating the treatment to subjects via
headphones whi]evtheyfwere.engagep in-the\eXperimental task.
While this methodoiogy has notmbeen.emplo;ed in published .
sports research to date. there is pre]iminary_evidence to
suggest it-can be used to_effeotiveiy direct and focus the
~ attention of athletes in some~sports (Allard, 1982). An
‘added advantage of‘this‘metnodology'is that'it‘permits the
administration of a freatment thie‘the subject 'is’
performing and its immediacy mayboffer a notewOrthy
improvement over pre-task cognitive skills training methodst
For example, Hackett and Horan (1980) investigating a self
instructionairparadigm designed to assist people to cope
with pain found that subJects frequently did not use the
icoping strategy taught '
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E. Research Questions |
'1. _What are the relat1ve effects on overall performance (as
:.measured by the total d1stance travelled dur1ng the 6 |
“_m1nute cycl1ng ‘task) of the four treatments as- compared
to each other and the control group°
~ On the basis of the preceed1ng 11terature review 1t
.,TS hypothes1zed that suBJects rece1v1ng-the attent1on to.
task treatment will produce s1gn1f1cantly higher Jevels
of overall performance as compared to- the overall
‘performance of'subJects in theArema1n1ng treatment
groups or control group. |
. The fo]lowiné questions wi}lAformlthe.ekploratory
- part of'this research. - | :
S 2. .What are the relative effects‘of the four treatments'on_
s;bjects' experience of the task as measdred by ratings s
of physcial discomfort’and frequency,of thoughtsaof;_
being unable fo complete the task? o |
How dovthe four treatments‘compare‘on rattngs.of the .
treatments~he1pfqlness? |
Were subjectsvabTe to'foliow the treatment directiVes

presented?

hat_arepthe\relattve'effects of~thekfour‘treatments on
su 'ects’ per formance curves'tas meggured by the
distan e travel]ed'in each=ofvsi§, successive one minute
1ntervals ? | | . .
6! To what exte t is overall performance perce1ved effort

discomfort, fre ency of thoughts of belng unable t0'

&
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complete task, helpfulness of treatment; and ability to

follow treatment directfves related across grogps?i



III. METHOD
The ma1n purpose of this study is to compare the effects of
four cognitive mod1f1cat1on treatments and a control on
per formance of ‘an endurance cycl1ng task. In addftfon ad"
" number. of other quest1ons outlined ‘in Chapter 11 w111 be .
answered. Thekmethod employed to carry out this study 1s.

" described in.this chapter. »

.A; pesign . o - ' -
A total of 90 sdbjects were randéd}&ﬁa;signed,to one of

five groups: (a) a no treatment,control group'(CONTROLtn (b)
attention to the relevant techntcatldemandsﬁgf the task,
(ATTENTIDNVTO>TASK), (c] attention tottasb'irrelevent
‘ stimulj (DISTRACTIONY. (di'attentiOn to motivating factors
\(AﬁOUSAL), and (e) attention to bodily relaxation |
:(RELAXATION) A1l groups with th exception of the confrolsd

rece1ved ﬁacogn1t1ve treatment wh11e perform1ng the.

exper1menta1 tasK of cont1nuous cyc11ng for 6 minutes. Each

. group_wascad tered the 6 m1nute cyc11ng task tw1ce ,
A,:first, wiﬁﬂSZin:zyktreatment, in order to prov1de subJects
familiarity with the tasK. Duryng the . second adm1n1strat1on
_ of_the‘task all sUbjects wi-th the exceptionrof the;controT.:
group received a treatmentvthroogh a‘set of. earphones while

cycling. . . .; o
The design of the exoeriment»has been classified by
vcampbelt‘and'Stanley t1963) as aupre.test - post test

- control group design.
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‘B Subjects . _

d A"total of 111 subjects participated'in the experiment.
Thtrteen of. these d1d not return for the exper1mental phase;
an add1t1onal five subJects were om1tted from analysis due
| to equ1pment fa1lUre 'and two subJects were. dropped because
they failed to complete the paper and pencil test. The‘“
rema1n1ng 90 subJects were randomly ass1gned to cond1t1ons

The subJect sample was made up of male vo]unteers from
three local runnwng clubs-and an organ12ed adultvsoccer
~1eagueJ:The A]berta,underf18 select sOccerhteam also agreed
to participate and contributed 13 subjects. The subject |
sample conta1ned 29 soccer players and. 61 runners. Al] of
those subJects who fa11ed to return for’ the second phase of‘
the exper1ment§were soccer players These subjects were
approached through their respect1ve coaches and 11Kely
‘agreed to participate under some coerc1on Wthh may account
,for their reluctance to- part1c1pate fully. However s1nce
random1zat1on occurred dur1ng the second'phase of the
exper1ment the absence of these sub1ects d1d not bias the
results

' SubJects were requested by the exper1menter to
part1c1pate in a study investigating the relationship
between concentrat1on and athlet1c performance A br1ef
. descr1pt1on of the exper1mental task and procedure was also
~given. To avoid poss1ble b1as, it was,ensured that none of
itheisubjects had pr1or exper1ence with competitTVe cycling

or were presently in training for competitive cycling. All
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sUbjects reported a belief that psychological factors
inf1uenced athletic performance and'indicated an interest in
learning more about these factors. ‘ |
SubJects ranged in age from 16 to 60 years, with a mean
age of 31, 6 years, and a standard dev1at10n of 11. 48 years
As a group, the soccer players ranged in age from 16 to 28"
years,,(mean 21 8 standard deviation 5:80 years) whtle
- runners ranged in age from 22 to 60 years, “(mean 34.2,

standard deviation 9.61 years) .

C. Treatments .

SUbJects ass1gned to- the four exper1mental conditions
were adm1n1stered a treatment des1gned to a]ter their fotus
of attentton wh11e perform1ng the cycling task. Each
treatment cons1sted of 6 instructional units or dtrectjves.

" Each directive was apprggimately 15 seconds in duratien,

_followed by a 10'second pause; then a 10 second prompt, a 5

second pause,'another 10 second~prompt' and ftnal4y”a“tbﬂ/
second»pause before the next/d+recfdve was adm1n1stered

| In order to enhance expertmental precision each
treatment d1rected the subJects to attend to only 3 aspects
relat1ye to the particular condition. Correspond1ng tof{he
duration of the5experimentat tasK'each treatment was 6
.m1nutes in length Each d1rect1ve requested the subject to

concentrate on one aspect for one minute. Thus 2
'W1nstruct1ons were devoted to each of three aspects in each

condition.
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The four tréatments|compared were:
ATTENTION TO TASK:
“ Subjects were instructed to cbncentfaﬁé,bﬁ (a)
bodily feedback, (b) maintaining optimal”pedal rhythm in

accord with this feedback and, (c)*maintaﬁning regular

‘breathing. (Appendix 1V)

RELAXATION:

Subjects were requested. to focus their attention on
(a) staying loose, (b) relaxing their upper body énd,
(c) monitoring génena] musdulature for any signs of.
tension or strain wiﬁh,é view toward containing and
decreasing the sensation of tension (Appendix V)
AROUSAL : | |

Subjects in_this condition were instructed to

concentrate on the_evaluativé aspects of the task. Th\s

E inc]udedw (a) the importance of doing well, (b) pushing

themselvés to‘the 11m1ts,of'theirAendurahce in order to
avoid failure and, (c) concentration on what failing to
produce a gooa_performance wf]] meanh to them persona]ly.?
(Appendix VI) | |

DISTRACTION:

Sub jects were requested-to focus their at{ention on
task irrelevant. stimuli. This included, (a) objects
présént.in’the'rodm other than the‘cyc1ing equipmgnt,“
(b) past events of partiéular’interest or importance

- N
and, (c) anticipated activities in the near future.

(Appendix VII)
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D. Experimental Task and Setting

The experimental task involved requesting subjects to ”
pedal continuously for 6 minutes on a stationary bicycle.

The experiment was conducted in a seminar room located
on the University of Alberta campus. In ordef to minimize
distraction subjects were situated on the stationary bicycle
in front and slightly forward of the'experimenter. The 6
minute duration of the experimental task was considered
sufficient to insure performance was predominantly related

to aerobic versus anaerobic endurance factors.

E. Experimental Apparatus

© A staedard 10 speed type bicycle with a 23 inch frame
was used. Seat and handTe heights were adjusted to

*%S! accommodate each'subject. The bicycle was fixed to a roller d
device {Racer-Mate 11), ig‘which the rear wheel rests at a’

constant pressure on a wind turbine. The wind turbine is.
rotated by friction with the revolving rear wheel of thégﬁg
bicycle and increases resistance proportional to the speed =
‘at which the subject pedals. The device is designed to
simulate actual cycling conditiens. |

In order to decrease mechanical complexity which may
have proved a disadvantage to those unfamiliar with the
operation of a 10 speed bicycle, the normal 10 speeds were
reduced to 1 by fixing both the front and rear derailleur.
The geaéing was such that one pedel rotation produced 3.23

rotations of the rear wheel or 86.40 inches of travel.
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Treatments were conveyed by the eXperimenter through
~stereo microphones leading into a set.of earphones worn by
the subject The earphones were reqguried in order to make

the treatment instructions aud1b]e over the cons1derab1e
noise generated by the roller device. An added advantage of
this methodology 1ay in itsﬁgreater‘immediacy.compahed to
pre-task cognitive 5K111s tra1nppg methods lt also
permit'ted the exper imenter to spg K‘d1rect1y to the subJect

and use the subjects’ firsl name whtch was v1ewed as

Y

]

promoting greater responsivity and more likely: to enhanceg: .
: compliance with the treatment instructions.

An electronic computer (Cat Zye-Velo Cyclocomputeh
mode 1 1000) Was used to measure performance. This device
‘measures tenvfunctions through an e]ectrdniC~sensor located
near the axie of the rear wheel. The functions Utilized in
this studY’ihqluded overall distance and dtstance travelled
in each minute of ‘the 6'mtnute taskt Distanqe,is displayed

in meters and the manua | reports an accuracy to within 0.01

kilometers over 999 Kilometef
A stopwatch was used to.%i’e the subjects on the-

.cycling task.

} Y
F. Procedure

‘. C ' S
Theoexperiment was conducted in two iphases. In the
first phase subjects were pre tested on the 6 m1nute cyc]1ng

task. The purpose of th1s was to permwt familiarization with

the task agﬁﬁapdératus



some familjarttYAWith,the tas%f

In'the second phase, subjects~were randomly_asssignedv

. * \ .
to one of four experimental groups or a control group.

Sub jects assigned'to the experimentalhconditions were

c adm1n1stered a cogn1t1ve treatment through a set of

headphones wh11e performing the 6 minute cyc11ng task. iﬂf

Control subJects performed the same: tasK but d1d.not recieVe -

‘a treatment In both phases subJects were run 1nd1v1dua1]y

\
Approximately 7 to 10 days elapsed between the two. phases

s

i
|

G. Pre Test
Upon enter1ng the 1aboratory subJects were administered

a brief questionaire (Appendix 1) designed to record

demographic data and obtain’informatioh regarding each

- subjects’ natural1st1ca1ly employed attentional strategy I '

order to reduce bias, enqu1r1es were made of all subJects as

,\v

to whether:they,had prior experience with, or were presently
. . . LA ' )

,training for competitive cycling. None of the subjects were

disqualified for‘%ither of these reasons. All subjects -
ﬁndicated'a belief in the importance of psychological
factors in sports per formance and expressed a desire to

1earn more about these factors ? )
) : ]
After completing the above quest1ona1re sub;ects were

d
told the exper1ment wds an 1nvest1gat1on into the

relat1onsh1p between concentrat1on and the performance of -an

endurance_event It was further exp]a1ned that the purpose

¢

of the pre test was to obtaJn base_11ne9data“and give them :
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A brief introduction to the exper1menta1 cyc11ng
fapparatus fo]]oded SubJects were then told the. exper1menten
was 1nterested in how ‘far they could go- in 6 minutes of
cont1nuous peda11ng SubJects were perm1tted to- complete any |
warm up or stretch1ng exerc1ses before be1ng seated on-the
b1cycle as already descr1bed A further warm up on the |
b1cycle was perm1tted after adjustments and funct1onal . -
checks of the equ1pment were made . When subjects s1gna11ed a
read1ness to begin the 1nstruct1ons were br1ef1y repeated “
and subjects were informed that feedback regard1ng e]apsed
_t1me wou 1d be commun1cated ‘at -2, 4 and 6 m1nutes (Appendi x
Iy -
. After comp]eting the’eycling task subjeets.were at]owed
a br1ef 3 m1nute coo1 down. Subjects were then administered

“the self report Perc1eved Rate of Exert1on Scale (PREj“M

Style (TAIS).. - e

H. Exper1menta1 Phase - .} v,st
SubJects were randomly ass1gned to groups as descr1bed
and requ1red to perform the same 6 minute cyc]tng task
outl1ned above. The procedura] ‘administration of the task W
was the same as in the pre test phase Al subjects were
requ1red to wear a set of stereo headphones while performlng‘
‘the cycl1ng tasK SubJects assigned to exper1mental ‘
.cond1t1ons rece\ved a tregtment through these head phones .

wh1le_cyc11ng The control group wore the headphones but d\d

\8:
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not - receive any -, torm -of auditory stimulatiOn aside from

feedback regarding elapsed time and start/stop commands

Prior to beginning the cycling task all subJects were

"‘ read the same introduction and instructions by the

experimenter the script of which is presented in Appendix

CITIL It reiterated the basic 1nstructions “for the task and.
‘briefly described the purpose of the headphones SubJects

 were informed as to the types of scales on which they wou ld

be requ1red to rate the experience follow1ng completion of

the téii} In order to decrease experimental demand factors

- subjects were 1nformed that the study was exploratory and.

that no directional hypotheses were being tested Before

subJects commenced the cycling tasK they were asKed if they

,had any questions about ' the procedure

After completingvth‘““_cling task subjects were ’

N . 5 R - F]
administered the PRE scale and ‘asked to rate their

experience on four likert'style scales. (The items are

-contained in Appendix VIII.) Subjects were then-requested"to

respond to a semi—structured 1nterv1ew administered by the

experimenter. (See Appendix IX) The purpose. of this was to

obtain greater clarity of the subjects written respones and

to give subJects and opportunity to verbalize in greater
detail their reactions to the experiment

SubJects in the control group followed an’ ident;cal
procedure. However, questions pertayning to treatments were
omitted. In order to assess the effects_of the treatments

the following dependent measures were employedr
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I. Variables=<
1. TOTAL DISTANCE
Overall performance ‘as measured by total d1stance
:(1n meters) travelled dur1ng the 6 minute cycl1ng tasK
2. INTERVAL DISTANCE 5 |
Distance travelled in each one mlnute “interval of
the 6 m1nute task was obtained. @

' Interval and overall d1stances were obtalned from
subJects in both the pre test and exper1mental phase of
the study.

3. PERCEIVED EXERTION I | |
Borg s (1973) Pérce1ved Rate of Exert1on (PRE)
scale was adm1nlstered follow1ng both the pre test and
exper1mental phases of the study.. The scale was’
adm1n1stered in order to obta1n a measure of the
sub jects’ :percept1ve est1matton of work 1ntens1ty. |
‘ The PRE is a 14 polntigraded scale consisting‘of\-'
numbers from 6 to 20 presented vertlcally w1th ‘ \
descr1pt1ve words pr1nted by every other number randl,g

from "very, very. l1ght at 7 to very very hard" at 19.
e,

The tasK of each subject 1s to ass1gn a numeral to

,represent the subJectlve sensation of the amount of work \‘
.performed “ | R
It has been demonstrated that perce1ved exert1on
and work 1ntens1ty on a b1cycle ergometer is correlated
“in a linear fashion (Berg, '1962; Borg & Linderholm,

'1967; Frankenhaeuser,_Nordheden & Sjoeberg, 1969;
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Skinner, Borg & Buskirk, 1970, cited in Morgan, 1973).
These studies also‘repori correlations between
succe’ssive incfeases in cardiac GUfbut‘and_ratings of
perceived exertion ranging between .75 and .90. The
scale.has also been found to be unaffected by acfivity\
history or.body cbmpositidn {Skinner, Borg & Buskirk,
1970 cited in Morgan, 1873) and is not correlated with
6aximal aeroéic power on a bicycle ergonometer task

" (Morgan & Nagle, 1973,'citéd in Morgan, 1973).

In ord%r to further assess the effects of the
treatments, subjects were asked a number of questions along
the foflowing dimensions. A1l of the responses were scored
on a $even boint Likert-style scale. }

1. ‘Use of treatment: Subjects’ respons | to' the question:
“Indicate to what degfee you were able te follow the

directions given to you while cycling." (1-not at all,

g

~ 7-all of the time). »

2. Helpfulness of the #reatment: Subjects’ responéévtb the
statement: "The inétructions I received while cyclﬂng
were helpful to me in performing the tésk" (1-$trohgly
disagree, 7-strongly agree) .

3.. Frequency ofbthoughts of béing unable to cémp]ete the
task: Subjects’ redponse to the quéstionifﬁDuring.the ‘
expgriment there wére_times*when I thouggi I might not
be able to continue."” (1 - not at all, 7 - all of the
time) . o |

4. Discomfort: Subjects’ response to the question:

!
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"Indicate the degree of physical discomfort you

experiended while cycling." (1 - very low, 7 - very

high).
Sub jects wefe additionally asked the following open
endéd quesfionsa P
5. "Would you care to elaborate further on any of your

responses above." '
6. "Inryour opinion,- how could the instructions you .
received be improved?" ‘
7._ "Were there any aspects of the'instructionséﬁhich you
found particularly helpful?” e
8. Were there any aspects"of thelinstructiohs you found
partigularly unhelpful?” , )
9. "lIs there anything I.hayen’t asked ybu about that you
think might be important fpr me to‘Know?" | ‘
Subjects in the control -group responaed to questions

3,4,5, and 9 on a separate guestionnaire.

‘ ktieptional Style
'En order to assess subjgcts"naturalist{c‘style'of
'attentionél“focussing the Test of Attentional and
Interpersonal Style (fAIS, Nideffer, 1976b) was
administered. | |

The TAIS is a 144 item paper,énd pencil test. Subjects
respond to each item by indicating the frequency‘with which
the item describes their behavior. The test items and
content hequiré subjects to be fifteeh years old or older

and can be completed in 20 to 25 minutes (Nideffer, 1976b).
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N
iThe TAIS is based on the following theoretical
assumptions\ 1) that an individual’'s ability to concentrate
is learned and can be described aiong dimensions of width
(broad- narrow) and directionality (internal- -external).
2)That certain situations tend to require one dominate type
of attention or attentional demand. 3) That effective
performance is related to the degree of correspondence
between the type of attentional focus 51tuationa11y demanded
and an individuals’ attentional style. 4) It is assumed that
individuals cannot demonstrate more than one type of
attentional focus at any given time 'thus effective
performing requ1res the ability to shift rapidly from one
type of attention to another. '

By cr0531ng the dimenSions of width and directionality
four major types (styles) of attention are obtained These
are: a) Broad-Internal,“used to 1ntegrate and organize a
large number ofiinternal thoughts and perceptionsJ b)
_Broad-Externai, Used.to quickly assess en?ironmental w
'situations, and c) Narrow—lnternal emp loyed When an
ind1v1dual must focus on one line of thought as in
performing mathematical calculations. The TAIS prov1des a
.measurement of an individuals’ tendency to make different
types of atﬁentional'errors’(eg. to become-distracted by
stimuli in the environment.Qersus being distracted by one’s
own thoughts). The tendency to. make speeific“kinds of

attentional errors is described along 6 scales which are

summar2§§d below from the manual (Nideffer, 1976b).

< ywlds
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ABroad External Atfentional Focus - BET

High scorers on this scale deséribe themselves as
being able to effectively integrate mény external
ss1mu11.at one time. N
Over loaded by Externmal Stimuli - OET

High scorers tend to make mistakes because tHey
become confused and over loaded with external stimuli
i.e. disfracted. |
Broad Internal Attentional Focus - BIT

High scorers see*tﬁemselves as able to effective]f
integrate ideas and information from several different
areas. Such indi?idua]s are described as having good
planning abilities, and’antiéﬁpatory‘respgnses.

Over loaded by Internal Stimuli - OIT

N,

_ N
High scorefs make mistakes

\Sécause they confuse or

distract'themse]Ves by thying to think of too many |

things at once, bgcoming lost in thought ‘and day
v‘dreamihg. , ‘ | |

. Narrow-Attentional Focus - NAR

High scorers tend to seefthemselves as being able

to effectively narrow attention when desired and

sustaining conéentration.
Reduced Attentional Focus -‘RED

High scorers teﬁd to make mistakes because of an
over narrowing of attention suéh that irrelevant.cdes,

such as distracting noises become the dominate focus.
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Of only sécohdary interest to the presenf'study the
TAIS provides”two scales ﬁeasuring behavior control
variables and ten interpersonal variables (eg. self esteem,
depression, introversion, extroversion, etc.)l

The test-retest reliability coefficients for the

attentional scales have been found to range over a two week

" period from .60 to .93 wiih a median bf .83 (Nedeffer,

1976b) . |

- The TAIS has been found to disériminaht be tween malés —
and females (LaiMotte, 1981; Schmelzer, 1981; Boney, 1982
cited in Nideffer, 1976bi. It has also been found to |
differentiate elife from nbﬁ elite athletes in the spdrts of
shooting, gymnastics, golf, diving, and sw{hming (dacKSon,
1981: Nideffer, 1978; Kerschenbaum & Bale, 1980; Landers, ,

1978: Aronson, 1982).
S &S

J. Analysis

In Chapter 11 the purposes of the study were specified.
fhe questions addressed in this study are reiterated here,

followed by the method of analysis emp]oyed in answering the

questions.

1. What are the relative effects on overaTl'performance (és
measured by total distnace travelled during the six
minute cycling task) of the four treatments as compared

to each other and the control group?

HYPOTHESIS: It was hypothesized that subjects receiving

the attention to task treatment would show significantly
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higher levels of overall performance as compared to the
subjects receiving the arousal, distraction, relaxation
ﬁreatments or control group.

A one'way analysis of variance was used, compar ing

the mean scores of each of the treatment groups to each
~other and the control group on thebmeasure of overall
pérfo;mance. \
What are the relative effects of the four treatments on
subjects’ experience of the $task as measured by ratings
of perceived effort, physical discomfort, and frequency
of thoughts of be{ng unable to complete the task?

A one-way analysis of Qariance:was used éomparing
the mean scores of four treatment groups and control
group on the measures of perceived effort, di§comfort
and frequency of thoughts of being unable to complete
the tasK.. |

How do’ the four treatments compare on ratings of the

treatment’'s helpfulness? ' —
A one-way analysis of variance was used tokcompare \
‘the mean scores ofvthe.four treatments on measures of |
repor ted he]pfulness of treatment. ‘
Were the subjects able to follow the treatments
directives as presented?
A one-way analysis of variance was used,compar{ng
mean Eatings onvfhe measure of ability to follow

treatment directives.

What are the relative effects of the four treatments on
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subjects’ performance curves (as measured by the

distance travelled in each of six, successive one minute

intervals)?

A multiveriate analysis of variance (profile
analysis) was used comparing the mean distanees obtained -
for each group for each time Hvterval.

6. To what extent is overall performance, reported
perceived effort, diseomfort, frequency‘of thoughts of
beiné unable to complete the task, helpfulness of
treg}ment qﬁd abil{?y to folfow treatment directives
related across groups.

Pearson product momentcorrelations begyeen the
above named variables werevderived{ }

In thé analysis of the data, a probability level of P<.05

was deemed necessary to support the hypothesis fﬁat the

difference: ihat exist occur at d greater degree than what

might be expected by chance. ﬂ@.:

Results of the intervie@kqg;stions regarding the
helpful and unhelpfu] aspects of'{he treatments as well as
suggested 1mprovements will be summarized. Additionally,
subJect responses to the quest1on regard1ng attentional

strategy during performance will be analyzed along with an

analyses of the results from the administration of the TAIS.



IV. RESULTS, AND FURTHER ANALYSES

In this chapter results of the analyses suggested in the
previous chapter are presented. This will be followed by a
discussion of the results and further analyses ot the
collected data.
A. Ana]yses of Variance

Table 1 summarizes the means and standard deviations on
subject characteristic variables of age, weight, height,
overall performance, and perceived effort ratings on
pre-test. |

Results of an analyses of variance indicate no
significant differences among the five groups on these
spbject characteristio variablee. |

A multivariate analyses of variance (profi]e analyses)
of»groqp means for each of the five attentional scales
obtained fron the administration of the TAIS, similarily
revealed no significant differences among the five groups?

Table 2 summarizes the analyses of variance of
d1fferences amono>{he;?t;; grodps on tsg”weasures of overall

Bl
eporteﬁ helpfufness of tng

performance (post test_

l

treatment d1scomf9rt

to comptete the t‘sk per¢e1véd~effq$t and reported ability

%

dev1at1on§ ﬁag the f1ve groups on each of these measures 1is

presented?tg@jabte 3
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/

TABLE 3 |
» N * /

Analyses of Variance of Mean Scores on Overall Performance _
(Post Test), Reported Helpfulness/ of Treatment, Discomfort,
Frequency of Thoughts of Being’Unaﬁ%eﬁto Complete Task,
Perceived Effort, and Ability to Follow Treatment Directives

o ]
i

SOURCE OF

VARIATION df/ MS F RATIO P
Overall  Between 4  116227.75 - 1.24  0.30f
Per formance On Groups
Post Test . N )
- | Error 85 93857.88
Discomfort Between - 4 | 6.60 4.14  .004
GroupS" ‘ '
| Error 85 . ° 1.62
‘Frequency of Between | 4 - 12.03 3.68 .008
Thoughts of Groups |
Being Unable to i ‘ -
Complete Task Error | 85 . 3.27
Perceived Between g 9,82 2.21  .074
Effort Groups : ' .
Erroﬂ‘ 85 - 4.44
Ability to Between 3 1.43  1.44  .238%
Follow Groups -+ - °
Treatment ' /
Directives Error 68 0.99
HelpfulnessAof -Betw%en 3 ~ 5.50 2.57 0.062#%
Treatment - Groups -
Error 68 - 2.14

* The control group did not receive measures of :
helpfulness of treatment and ability to follow treatment
directives and thus were excluded in the analyses of. -
variance on these variables. ‘ o



L treatment directives, perceived effort or helpfulness of

i

“

Results'of the-analyses-of variance indicated

qagnlflcant di fferences among the f1ve groups on the

i

~ measures of reported d1scomfort (P<, O4l and frequency of

=
thoughts of being unable to complete the task (P<. 008) No

s1gn1f1cant d1fferences among the five groups were obtained
on. the measures of overall performance, abll]tyvto follow
treatment. ‘
Tables 4 and'5 contain a sumnary of the critical -
Q-values derived from the Newman-Keuls test/of s1gn1f1cant
contrasts on the measures of discomfort and freguency of
thoughts of belng unable to complete the task. LAR \
On the measure of d1scomfort results indicate the
arousal group reported_slgnwf1cantly greater discomfort as

compared to the relaxation group (P<.01). Of note, contrasts
- &

between the distraction and arousal groups as well as

‘between the relaxation and contbol greup both approached

significance (P<.06).

Results also 1ndlcate the arousal group reported a
sqﬁijlcantly greater frequency of thoughts of being unable
te complete the task as compared to both the distraction and

relaxation groups (P<.05). There,were‘no significant

T .
differences between treatments -and controls on this measure.
A\ ‘ .

However, it is/noted that the contrasts between the

/

/ . ) K
attention to task group and distraetion’group,approaehed

's1gn1f1cance 0P< 06) on this measure. Another feature of

note in this analyses is the large. var1ab1l1ty within groups

|



TABLE 4

Critical Q Values Der'ived From Newman-Keuls Contrasts
on Group Means for Reported_ Discomfort

DISCOMFORT

GROUP- 1 2 3 4 5
| ‘ - - i
i Attention to Task  -- 2.78 74 2.78 T4
2 Relaxation - 2.04 5.56%  3.52
-3 Distraction A - -~ 3.52 1.&8
4 Arousal o | o -- 2.04
5

Control

Standard Error=. 43, df=85
ix P01

TABLE 5

Critical Q Values From Newman- Keuls Contrasts
on Group Means for Frequency of Thoughts of Being
Unable to Complete the Task.

FREQUENCY OF THOUGHTS OF BEING UNABLE TO COMPLETE THE TASK

GROUP" 2 . 3 .4 5
‘1 Attention to Task -- 7'3§i3 aus2 .78 .65
2 Relaxation T - .39 o 4.30*" 2.48
3 Distraction S -~ == 3]94x 2.78
4 Arousal = = -- - - - 1.43
" 5 Control | |

per

Standard Error=. 43, df=85
* P<.05
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on the measureshéf discomfort and particularly on frequency
of thoughts of being unable to.complefe the task. High
variabilityewas also obtained on the measures of helpfulness

of treatment and ability to,follow treatment directives.

B. Performance Curves

In order to further assess the effects of the
treatments, a mult1var1ate analyses of var1ance (profile
analyses) was used to test for significant differences
between the mean distances travelled in each of eix, one
minute intervals errformence curve) fob ff&e}groups.

Table 6 suqmarizes the multivariate analyses of
veriance of the differences among the five groups. Tables 7
and 8 summarize the resﬁlts of the tests for para]lé?ﬁsm of
profile line segments and equal mean profile effects |
'respectively' This is followed by the means and standard
dev1at1ons for f1ve groups for each t1me 1nterva1 (Table 9).
F1gure 1 displays the respective performance curves for each
of the four treatment ngups and cohtrol group. .

Results indicate no signﬁficant’overall.differehces}
~ among the five groups. Similarily, no §ﬁgnif§cant
differences were obtained from fhe tests for parallelism of"

‘brofile line segments or equal mean profile effects.



>

TABLE 6

Summary of Results of the Multivariate Analyses of Variance
for Treatment Groups and Control Group on Distance Travelled
in Fach of Six, One Minute Intervals .

. -

Nper

OVERALL “ SIGNIFICANT

DF1 *  DF2 F PROBABILITY - CONTRASTS
: ‘ ‘ : fﬁ LY-
24.0 280.3 1.208 234 ~;}NONE

TABLE 7

Summary of Results of Test. for Parallelism
o : of Profile Line Segments

OVERALL ’ . * SIGNIFICANT
DF1  DF2 Fr . PROBABILITY CONTRASTS
20.0 - 269.6 1.236 . 224 - NDNE
TABLE 8 °

summary of Results of Test for Equal Mean Profile Effects

OVERALL SIGNIF ICANT

DF1 DF2 CF PROBABILITY °  CONTRASTS -
4.0 85.0 1.407 238 NONE
S

L2
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Mean Distances On Postiest For Five Groups Over Time
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C. Correlations |

In order to test the relationships between the
dependent variables described in the previous chapter,
Pearson. Product Moment Correlatioﬁs‘weré calculated on the
variables designated by research question number 5. In Tgble
10 the correlations for the combined.groups are reported and
Table 11 shows the levels of significance of these
correlations.

Results indicate-that 7 of the 15 possible correlations
proved to be significant (P<.05).

Overall performance on post test was related to
perceived effort ratings (r¥.36, P<.000), frequency of
fhoughts of being unable to complete the task (r=.24,‘P<.025
and discomfort (r=.38, P<.000).

Perceived effort was related to thoughts of being
unable to complete the task (r=.26, P<.04) and discomfort
(r=.56, P<.000). Frequency of thoughts of being unable to
complete the task was significantly correlated with
discomfort (r=.27; P<.O011). |

Of particular interest, reported ability to follow
treatment directives was invgrsely'related to the perceived
 helpfulness of the treé@ﬁ?qt;(r=-.42, P<.000).

There were no significant correlations between ability
to fo]iow treatment directives and overall performance
(r=-.06, P<.§7), perceived effort (r=-.02, P<.81),‘thoughts
of being udggge to complete the task (r=.07, P<.55), or

discomfor ti{F=.02, P<.81). Similarily, no signficant



s TABLE 10

Pearson Product Moment Correlations,
Among Six Variables for Five Groups

VARIABLE - 1 2 3 4

Overall Distance

on Post Test -- .38
Perceived

Effort on .20 .56
Post Test

Thoughts of

Not Being Able .27

to Camplete Task
Discomfort

Ability to
Follow
Directions

Helpfulness
of Treatment

\

. 36 .24

.06

.02

.07

.02

.06

.02

.04

.08

.42




Levels of Probability of Pearson Product Moment
Correlations Among Six Variables For Five Groups

TABLE 11 .

65

VARIABLE

Overall Distance
on Post Test

Perceived
Effort on
Post Test -

Thoughts of

Being Unable
to Complete

Task

Discomfort
Ability to
Follow Treatment
Directives

Helpfulness
of Treatment

.02 .000

.049  .000

011

.57

.82

.55

.81

iJ

.57

.19

.70

.46

.000

£
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correlations were obtained between perceived helpfulness of
the treatment and overall performance (r=-.06, PC.57Y,
perceived effort (r=-.02, P<.79), thoughts of being unable
to complete the task!| (r=-.04, P<.70) or discomfort (r=.08,

\

P<.46).

D. Mulfivariate Analyses of Data

Employment of univariate statistics in analyzing data
can give rise to two possible problems: (a) tests can bes
found to be significant due to chance because so many one
way tests ar@,repeated. and (b)vcertéin data which are
significant can be discarded because one is not able to
analyze data on the¢combined effects_of different variables.

In using a multivariate analyses of variance (MANOVA)
the following variables were Combihed: (a) discomfort and
frequency of thoughts of being unable to complete the task,
(b) overall performance and peréeived»effort'on post test,
and (c) ability to follow treatment directives and
helpfu]néss of tregfment.

" A summary of ANOVA and MANOVA results are presented in

Table 12. ' |

Results of the MANOVA fndicated overall significant *
differences on the combined variables of diséomfort and
frequehcy of thoughts of being unable to complete the task
(F=4.01, P<.009) and for the combined variables of ability
to follow treatment directives and helbfu]ness of the-

treatment (F=2.26, P<.04).
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;M 3”& 'W’“‘ ‘&’V w‘ ) ‘\M‘\‘_ w. p
Summary of v Resultﬁ G Analyses of Variance il
and Multlvaq@ate Ana?yse$ Qf Varlance
. — :
ANOV% . MANQOV A ‘
OVERALL 1\%1 . DVERARE - SIGNIFICANT
F * ﬁﬁi F CONTRASTS
Discomfort 414 e 4>2 4>2
P=<.004 '
4.01 -
P=<.0009
Frequency of 3.68 452
Thoughts of P=<.008 4>3
Being Unable o
to Complete '
Task
Overall 1.24 NONE
Per formance P=<.30 :
& ‘ 1.70 NONE
P=<¢.12
Perceived 2.21 NONE ‘
Effort P=<.07
. Ability to =* 1.44 NONE
Follow P=<.23
Treatment ’ S
2.26 NONE
. P=<. 04 :
" Helpfulness* 2.57 ' NONE '

of Treatment P=<.06

* The control group was omitted from the analyses on these~””‘
two variables in both the ANOVA and MANQVA. :
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In contrasting —-ach of the tour treatment groups and
the ((agrcﬂ group wi'th cach other in the MANOVA, the results
reveal only one significant (nnt{d t. This occurred between
the arousal and relaxation treatments on‘the combined
variables of discomfort_and frequency of theughts of being
unable to complete the task. No significant contrasts were
obtained among the four treatments on the combined variables
of abglity to follow treatment directives and helpfulness of.
treatment . However, a number of contrasts on this combined
variable approached significance. This was most notable in
the comparisons,betweén the attention to task and

distraction treatments and between the relaxation and

arousal treatments (P=<.06).

E. Summary of Results

—_

No signifiéant'differences were obtained anon§ {$e five
groups on the measure of overall performance. Research
question 1 ppedicting a higher level of performance for
subjects receiving the attgntion to task treatment was
therefore not supported. ’
2. Research question 2 stated; What are the‘relative
: effects of the four treatments on subjects’ expefiqnce
of the tasK as measured by perceived effort, diécomfort
and frequéncy of thoughts of being unable fo complete
the task?

Results indicated no significant differences
be tween tﬁe four treatments aé@hompa}ed to the control

4

e



69

group on the identified eXperientia1<variab]es. 2én

treatments. the results showed significantly higher

levels of discomfort for thetarousal group - as compared

to the relaxation group. Resultstfurther indicated a
higher frequency.of thoughts of being unable to complete\
the task for the arodsaJ grcup as compared to both the
distraction and- re]axatlon groups.

Reseach question 3 stated How do the four treatments

‘compare on ratings of the treatments he]pfutnes§

No significant d1fferences among the four treatment

: groups’were obtatned. Across treatments. the mean rating

on this measure ranged between 4 and 5 (undecided to

somewhat helpful) with: h1gh var1ab1l1ty assoc1ated with,
&
each group mean.~
Research question 4 stated; Were the subjects able to
follow the treatment directives as presented?

Mean ratings on this measure.ranged between 5 and 6

(most of the ttme to nearly all the time). No

,signiticantgdifferences among treatments was indicated.

Research question 5 stated; What are the relative

»effects of the four treatments on. subjects’ performance

.curves (as measured by the d1stances trave]led in each

(

of six success\ve one m1nute qntervals).

No significant difterences were obtained among
treatments or- among treatments ahd controls.
Research quest1on 6 stated To what extent is overalh

performance, perceived effort, d1sc?mfort frequency of-

R

D oan
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/ _
theughts(of being unable to complete tne task,
helpfulness of treatment, and ability to follow
treatment directives related across groups’

Resu]tsftndicated significant bositive correlations
between overall performance and the exper1ent1a1
variables of perceived effort, d1scomfdrt, and frequm%cy
of thoughts of being unable to comp]ete the task.
Ratings of the treatments’ helpfulness were inversely
related to repqrted ability to-fellow treatment:
d1rect1ve§, A%ﬁ: Txfnﬁ |

Ne1ther %b1]1ty to fo]low treatment d1rect1ves nor
ratings of the treatment s he]pfulneSS'were related~to
Oyeratj‘performance, perceived effort, discomfort“or

frequency of thoughts of being unable to complete the

vtasK. ‘ ' . /

- F. Further Analyses %

fin order to obﬁ%1n further clar1f1cat1on of the above
9.‘ <

resu]ts further ana]yses were undertaken These 1nc1udeé§
analyses of the TAIS results to determine whether the index.

differentiated the attentional styles of high and low

performers. In addition, subjects’ reported attentional

'strategieS\were categorized. Finally, responses to the

semi-structured interview were summarized and the relative

-

rankings on the main outcome measures are presented. .

2

. ,‘ .
Y

o
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Subjects'/Attentional Strategies

Two{sets of data regarding subjects’ self generated:
attent1ona1 strategies were gathered. First, results from )
the adm1n1strat1on of TAIS were employed as an experimental
control to assess whether the groups differed in attentional
style as defined by Nidetfer (1976b) . Second, additional
data was obtatned by requesting subjects to describe their -

gsual cogn1t1ve strateg1es during performance. In the

following both sets ef data will be presented and analyzed.
///

Results of the TAIS : /

3

As previously noted, the five attenttonal scaies of the
TAIS defining attentional style were statistieallyli
gyndifferentiated among the five greups.

bn order to determine whether the instnument:
differentiated hjgh from tow performebs within the present
subject population the following analyses were unHErtaKen?

The entire subject pool was rank ordered on overa]]
"performance on the pre test. The upper and lower quart11es
were‘identified as high and low performers respectively.

The mean scores on each of 6 attentional sea]eé from
the TAIS were plotted for thelhtgh and 1ow-performers -
(Figure 2). A multivariate analyses of variance (profile
'analyses) of differences between thesgroups was undertaken
The results indicated no s1gn1f1cant differences between the

&

profiles.

'\ﬁ ‘
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Subjects’ Self Reported Strategies
- Subject responses to the guestion regarding cognitive
strategies during performance (see Appendix 1) were not

appropriate for statistical analyses. In order to ahalyse

these data, subjects’ reported strategies were categorized

along the following attentional dimensions.
1. ATTENTION TO TASK
These subjects charécteristica]1yiconcentrated on
race er game strategy, style_of rdnning, pacing; bodily
feedback, and similar such task assoc1ated behaviors.

é%f I]lugtrat1ve of this strategy are statements such as; "I

concentrate on pace and twy not to exceed my capacity by

paying attention to breathing” or "I concentrate on a
controlled evenﬁ§tarting pace..;.I tisteh at all times
to my foot rhythmﬁandtbreathtng."
ISTRACTION |

o
%lf

Tﬁg§e subjects reported using an attent1ona]

strategywdes1gﬁEd to ;vo1dmfocussﬁng on the specifics of

he task at hand. Commonily,’ these subJects made

statements such as; some{imes I think of someth1ng very
pleasurable (and erotic) wh@‘gjrunn1ng or "1 do my best
and that is the most I can.do so I try not to thhk much
while I'm playing.” |

3. AROUSAL -

These subjects reported attending to eompetitive

factors such as defeating a particu1ér opponent,

. 4 . -
attaining pre-set performance goals, or avoiding

73
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humiliation assoCiated.with a»substandard per formance.
This attent1ona1 strategy was typlified by such

# statements as, "1 concentrate on performing better than
my previoue performance or "I think of who we are
playtng and how mich 'T would like to beat them."

4. RELAXATION “
These subjécts characterietica11y used a variety of

simple relaxation.techniques. Statements such as; "I..
tet] myself to relax", "I warm up properly and relax as

sible" or "I control my breathing in order to

Wh11e a number of responses reflected only one of the
above dimensions, the use of an attenttonal strategy*wh1ch “

reflected a comb1nat1on’of two dimensions was also reported.

éubject'responses regarding attentional strategies
during Performance are categorized along both the singular
~.and combined d1mens1ons Gescribed above The resultant
ﬁ’*?requenc1es are shown in Table 13. | ’

- . , . G v
Six .responses were too vague or 4hb1guous to be

Py

categorized (eg. "I don’'t know what I concentrate on, I just
play"). Of the remaining 84 codable responses, 37 indicated
use of two attentional dimensions (e.g. relaxation with
attention 1o tasK) and 47 reported using a strategy
1nvolv1ng only one attent1ona1 dimension. )
Attention to task strategies were most frequently

reported (19 subjects) foltdwed“c]osely by arousal and

et n ..
P ‘,?' PO R 4,
. <

s %
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TABLE 13
Frequency of Reported Attentional Strateg1es
Used During. Compet1t1on :
ATTENTION AROUSAL DISTRACTION RELAXATION
Attention 19 -- 1 15
Arousal 17 17/ -- L 4 0
o
Distraction -- 4/ /. 7 e --
[ '
Relaxation ~- - g " 3 4
|- _ «,«f‘;%‘ oo
] T °
P50 &
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arousal with attention to task strategieé (17 subjects
respectively). Fifteen subjects reported using an attention
to tasgﬂwith re]a;;fion strategy which was followed by
distraction (7 subjects), relaxation (4 subjecté), and
relaxation with distractidn (3 subjects). Singq]aﬁ
gFéqqencies were recorded for the combined strétégies of
arousal with diétraction and attention to task with *
distractidn.‘Né sﬁbjectsvreported using an arousal withAf'

relaxation strategy.

Results of the Interview

‘The responses to the interview questions. regarding,.

‘helpful and unhelpful aspects of the, treatments ap&+

suggested improvements are summarized in Table 14,
Perhgps the most notable finding is the diversity of
responses to the intquiew guestions both within and across

Y

groups. Further, there Was a general]yilow correspondence

‘within each group between the reported unhelpful aspects of

the treatment and suggested improvement. It is also of note

~that across treatments, subjects were generally more able to

S

respond to questions regardiné the helpful aspects of the
treatments (53‘Pespondents)”énd suggest improvements (48
respbndents) than identify unhelpful aspects of the
treatméntﬁ (34 respondenté). |

Structural aspeéts of the treatments such as téne of

delivery, number of required attentional shifts, use of the

.word concentrate, repetitions of the directives, periodic
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encouragément and elapsed time feedback were standardized
across treatments. In respect to these aspects,
encouragement was identified as mosi helpful (9 references)
followed by tone of delivery (3 reférences), repetitions.of
directives, and,Lse of the word concentrate (2 references
respectively). The number of attentional shifts and elapsed
time feedback received singular references as helpful.

Tone of delivery, repet{tions of instructions, and
elapsed time feedback all received singular references as
’ unhelpful.

The most frequently suggesied improvement was for more
e]aﬁsed Ejme feedback (ayreferehces), more encouragement and
less reéétitions (3 references respectively) and more
repetitions (2 Peferehces)) ;

In terms of the treatment directivés identified és ‘

he 1pf. re appears to be marginally more consensus

within e atkention to task group as. compared to the
remaining treatments. These subjects identified treatment
emphasis on rhythm;“bré;fh%ﬁg éhd pace as helpful in that
order. In the{arousal groupvonly three subjects. identified a
treatment specific directive as helpful. The rémainder of
respaonses made reference fo the general (and éecondary)
effects of the treatment (eg. instructions narroweq focus of
attention).or referenced the treatments structural aspects
ésgheipful.

in both the relaxation and distraction treatments

greater consensus was obtained in response to the question



t‘l t.

regarding the treatments unhelpful aspects as cqmpared'to

the treatment’ s helpful aspects. In the d1stractfon group,
three subjects found focusking on non-task related objects
unhelpful and an equal number fett.the treatment interferred
with their "normal" attentional processes. In the relaxation
group five subjects reported concentration on relaxing the
muscles in the legs as unhelpful, however, two subjects%
found this directive helpful. Similiarly, emphasises on the
uppej back was referenced as unhelpful and helpfql by two
subjects respectively.

The greatest diversity of responses occurred in respect
to the question regarding suggested improvements. No clear
patterns of consensus are apparent although three subjects
suggested reviewing the treatments prior to the task and as
noted more time feedback, encouragement end less répetiti?ns
were also suggested. . Y
Non - Parametr1c Analyses

In using an analyses ef variance to compare the effects
ef treatments between groups, the variation within a
particglar treatment, if large, as was the case on a numher
of measures in this study, tends to masK’the differences
between groups. [f in fact, few suhjects perform at 'the
mean, reporting data as variatiohs around the mean can be
misleading. Furtherhore nqn parametric analyses can be of

‘assistance in identifying data trends which 'may not be

read11y apparent through the use of parametr1c stat1st1cs;‘




\
In the following, fhg relative power effects of the
tréatments’compared to eacﬁ other and the éontr§1 group were
further analyzed by examining thejr.felatfve rankings on the -

main outcome variables. The rankings on these variables aré
presented in Table 15.. .

Table 15 shows the ar&a‘i] groﬁp ranked ﬁighest on
overall performance, percfvx‘ effdrt,\discomfprt, and
frequency of thoughts ofﬂ%ﬁjhg unable to completé the task.
Conversely, the relaxatié% group were ranked lowest on these
variables. The remaining treatment groups and controls

-

occupied middle rankings. -

o

The attention to task group rankea higheé& on both
reported abiity to follow treatment directives and
heTpfu]ness of treatment. The arousa] group ranked 1owe§t on
ability to follow treatment directives and the distractfdﬁ'

group perceived the treatment as least helpful.
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TABLE 15

Relative Rankings of Four Treatment Groups
and the Control Group on Six Dependent Variables

82

RELATIVE RANKINGS
HIGHEST TO LOWEST

VARIABLES HIGHEST  MIDDLE LOWEST

Overall 4 3 5 ‘ A 2
Per formance :
(Posttest)

Percéived 4 3 1 5 2
Effort ‘

Thoughts ‘ 4 1 5 | 3 - .2
of Being -
Unable to

Complete Task

Discomfort 4 5 1 3 2 4

Ability =* T 2 - 3
to Follow
Directions ' oo "y

s

N/ A

. Helpfulness* 1 4 |2 3 N/A

of Treatment
)

W —

*

GROUPS

attention to task ' /
relaxation . /
distraction N /
arousal
control

Control_group omitted on these measures, / J [

A



' repoﬂted in the prev1ous chapter to summarize the

V. olscussxom. QONCLUSIONS ‘anp. IMPLICATIONS o

The purpOSES of this chapter are to,d1scuss the resuttg i
/

-

conclus1ons drawn from the research, and to propose further
areas of research P o

The fol]ow1ng d1scuss1on will. E1rst address the 1ssue
of»whether subJects .used the treatments as présented Th1s
will be followed by a dﬂscuss1on of the corretational. data
and trends in: the performance curves as they relate to the
ma’jor fxnd1ngs on: measures of d1scomfort and frequency of

task 1ncomplet1on thoughts F1nally, ftnd1ngs related to

subjects’, self reported attent1ona1 strateg1es will be

ydiscussed along w1th data arising.from the interview.

> . -
A. Use of Treatments T

Across treatments, generally h1gh rat1ngs on reported
ability to follow treatment’ d1rect1ves, and the 1ow
variabiIity:aSsocjated»with each group-mean suggest sdbjects
mere able to fottow‘the-treatment directives. This finding
is at variance with a numberio; recent'studies in the coping
sk1lls area,(eg Beach 198t' Hackett Horar, 1980)

report1ng subJects typ1ca1]y do not use the‘greatments as

| presented. However, the treatment de\lvery methodologylﬁ g

employed in th1s s tudy d1ffers from that general]y
encountered in the cop1ng sK1IJs area. Since these
d1fferences may have contrlbuted to subJects ability to

fol]ow the treatment d1rect1ves further .discussion on this

/ 3 - 83
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The maJor1ty of stud1es in the: coping sk1lls area ' ’
typlcalty employ a coping skills tra1n1ng period pr1or to
the adm1n1stratlon of an expertmental stressor. The presént
study~departed from th1s methodoTogy in three ma jor
respects.~F1rst the treatments were adm1n1stered while the
:subject wasrengaged i the exper1mentalutask Thus learn1qg

Land”recall factors were 11kely not a crwtlcal factor ',
1nterferr1ng w1th subJects actual use of the treatments
Second defin1ng\the treatments as attentional d1rect1ves
perm1tted both greater spec1f1c1ty and pars1mony Dtspens1ng

‘w1th the need for much of the connect1ng verbage,
characterlst1c of the more usual cop1hg sKt]ls treatments, +

: may haye placed less demand upon subJeots crqttcat

~listening ability and'served te further emphasize‘the

essential aspects of the treatments Th1s,may»be —of

w1mportance part1cularly 1n stud1es where the degree of

"stress,a subJect exper1ences.may 1nterfere with his abJIity
to transform treatment‘tnstructions tnto coping behav¥ours.
}t is of interest in th1s regard that dur1ng the post
expemmental 1nterv1e& SUbJeCtS frequently recalled spec1f1c
words (eg. "relax," “pride,” concentrate ) as e1ther .
helpful or quelpfu] but made'few references to some of the )
more“elaborate directivest Finally,'the method‘of~treatment‘
administr%tjon?in this studyepermittedfdse ofhthe‘subjects
first name which may have'EromOted,greater respohsifity over

the seemingly less personadized approach of a pre-task



Skills training method. -*° s

' In summary;'the speciflcity and parslmony‘of the
treatments, in conJunctlon with the 1mmediacy and )
personal1zat1on prov1ded by the method. of delivery may have |
contrtbuted«to subJects generally high ab1l1ty to follow the

'treatment d1rect1ves

(O]

B. Overall Performance and Perceived Effort .
" While subjects were able to follow treatments as

presented results 1nd1cated this apparently had l1ttle

Al

effect on either performance levels or. the percelved effort

associated with’ performance The data therefore falled to
v

support the hypothes1s pred1ct1ng h\gher levels of overall
~ per formance for sgpjects recetvtng the attention to task
treatment. Th1s flnd1ng is notable in its’ apparent ‘}«

’contrad1ct1on of the widely held.belief that concentratiohh .

"

onutask speclfic"demands facilitates performance in sports
(Mahoney, 1978 N1deffer, 1976a) . Furthermore, the control“
group was statxst1cally undvfferent1atéd from treatment

'l‘ R groups on overall performance suggest1ng the treatments were -
E ne1ther more nor less effect1ve in the1r 1nfluence on

performance level than subJects self generated attenttonal

“\\\C{ strateg1es B | I3

\\\\\ Cons1stent with pr%g1ous stud1es (c.f. Borg, 1973)
N \t‘ B
ﬂshow1ng a high correlat1on between perce1ved effort and

actual phys1ologlcal output the. results showed perce1ved

2
\_

effort ratings were related to-overall performance levels in
R '

[



\bpth the pre test and experimental phases of the study
‘ Results further indicated’no differences among the five
‘groups on perceived effort ratings in. either phase
The accuracy of the PRE scale in reflecting /
¢phys1olog1cal output suggests that 1t may be v1ewed in"part
as a. general measure. of subjects effort motivation The high
'rattng on this measure, across groups: suggests that the
subJects employed in this study showed a high motivation | j
toward the task wh1ch apparentlx,needed little in the way ofﬁ
a reward or- other 1nducement More importantly.;th
treatments were evidently not suff1c1ently im&actfut as
'compared to each other or subJects self generated strateg1esl
to alter subJects level of effort mot?vat1on, the ‘
"percept1on of that effort or, as not;d correscondtng levels
of per formance . | '
\ Before draw1ng the conclus1on that attent1onal
‘ treatMent strateg1es had 11ttle effect on pé??g:mance levels—
or’ effort it is first necessary to cons1der the’ 1mpl1catlons
. of the corre]atronal and perFOrmance curve data on results -
opertainingbto‘the exper}ential variah)es of dtscomfort'and
frequency ofrfask;incompletion thoughts. N | f
_In respect to the correlational data, results indicate‘d
a relat1onshtp oetween overall performance percelved
effort d1scomfort and freqﬁency of task 1ncomp1etlon
'thoughts. Apparent1y, as subJectS‘expended‘greaterAeffort;
they trave11edffurther; eiperjenced'greater discomfort and a

' higher‘frequenCy of task incompletidn thoughts.
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In light of these relationships it wouid be anticipatedh;i

that significant differences on one or both experientiai

, variables (discomfort and task incompletion thoughts) would

be reflected in significant differences on oveeail

performance or perceived effort This was however.,not the

_case. Resuits indicated the arousal group reported greater

"fdiscomfort as compared ‘to the reiaxation group. The arousal

”group also recorded’a higher frequency of task incompletion |
thoughts as compared to both the relaxation and distraction

v\groups without a correspondingly higher level of overall

performance or effort

One possible explanation for these findings is

»

vsuggestedoin-a Visual'inspection of the performance.curve'

. data (See Figure 1). While statistical'differences among the

- five groups were not-obtained there appears to be a trend

toward distinct patterns of performance particularly for the
‘arousal group as compared to the relaxation group The
-attention to task, distraction arousal, and control groUps5

all tended to overshoot their preferred: pace. in the first

‘,minute of the task This overshoot is evidenced by the

"~pac1ng adjustment that subjects made through minutes 2 and

.3 Where as the attention to task distraction and control
groups were able to adJust their pace in the second minute,
the arousal group continued to acceﬁerate through minute 2

’and appeared able to make an adjustment oniy in the third

8

minute The arousal group then appeared to overshoot their _

preferred pace to a greater extent. and for a ]onger,s



et N ™,

88

”duration thah oither the attention to taak distraction or

' ‘vcontroi group o :

The relaxation treatment in aontrast to” the remuihinb o

'lincrementai pace throughout the first four minutes. There
:’was no apparent pacing overshoot or consequent need for\

ad justment. | o | |
From ‘a purely physioiogical standpoint it is generaiiy .
}accepted that efficient aerobic performance follows what |
Ryder et al (1981) describe as the "aesop principie “ Th
.biophysical mechanisms underlyinq this principle are
descr ibed in greater detail; ‘

'The rate of oxidation for muscular effort is most
- efficient when it is aerobic,*that is when the rate»
“of utilization of energy‘is equal to the rate at

:which moiecular oxygen is suppiied the muscies .the

muscles can ‘obtain a smali ‘amount: of reserve enerby ‘

by reducing pyruvic acid to iactic acid. .. which

 ¢annot be metabolized at all in muscle cells. Since

B the energy availabie for eithet aerobic or anaerobic .

metabolism is thus i'imited by the rate at which it

.S consumed this extra energy is available for only‘

a2 limited time, measured in seconds " (Ryder et al, o

- 1981; p. 112).

-

Consistent with this description an efficient aerobic o

curve. in the present experimental context ‘wou ld iikely

!

»
av

'groups particulariy the arouaal qroup showed a more evenly

.,show a fairiy rapid-acceieration to a pace dictated~by thea'
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rate at which the individual is able to provide oxygen to |
the musclea This pace would be ~evenly maintained until the

finishihg "Kick“ which would be accomplished. in part
anaerobically Furthermore. errors in aerobic pacing may -

become significant in terms of discomfort deperiding on

- whether the individual is able to make an adjustment prior

"‘*to the build up. ‘of lactic acid and oxygen debt.
“ Following from this it is possible that ‘the arofsal
treatment in emphasizing "motivation factors" tended to N
exaggerate the: tendency toward early pacingxerrors
Comparatively. the relaxation treatment appeared to have a
moderating effect on this tendency. Thus. in violating the
) "aesop principle." the arousal group may have been forced to
per form. anaerobically, for longer duration than the ) _
«relaxation treatment ‘The relatively greater. discomfort then_
may have -.been-related to’ the physiological repercussions
associated with early aerobic pacing errors. In this regard.,
the arousal treatment tended to. interfere with efficient
| pacing as compared to the reﬁaxation treatment It fs of .
further note, that apparently slight (i e. not statistically_
significant) differences in pacing over the course of an
event may be assoc1ated with Significant differences in the
‘level of experienced discomfort. |
It is acKnowledged.that‘in the absence ofzprecise

u'physiological measures. the»evocation of a physiologically ‘

based explanation must remain speculative Nevertheless. thef'

) higher frequency/of task incompletion thoughts repor ted by

L
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the arousal grbup as CGMpared to the relaxation group is
consistent ‘with a physiological explanatioh. That is, it fs

likely‘that as one experienceé‘dreater~discomfort, there is
. ! 4

a tendency to increasingly question one’s ability to

»completeuthe task. However, group means were generally duite E

Tow whlch.suggests°that overall subjects did not question

their ability to complete the task to any great degree. This

may have been related to the relative brevity of the task.

Results further indicated that those. treatment groups,

tend-l?g;;c,port correiilly higher frequencies of task
incbmpletion thoughts. Thﬁre Waﬁ however, one notable
’exception While the distraction treatment did not
’significantly decrease discomfort as, compared to the arousal
) treatment the results indicate the distraction group
recorded a 51gn1ficantly lower frequency of task
incompletion thoughts. Evidently, the frequency w1th which
one‘eiperiences doubt regarding .his ability to complete a
_task is not necessarily related to the degree of physical .
Idiscomfor t experienced. f
Thesé’findingsﬂmay‘haye important implications for
human}performance and coping in'both athletics\and more
broadly defined clinical cohcerns. In outlining'a theory of
self efficacy, Bandura‘(l977l contendsathatv;n individuals’
f belief hi#ﬁs'ability to produce=the behaviors necessary to
| a particular outcome (self efficacy expectations) 1nfluences
effort expenditure. persistence, and coping eﬁ#brts in the

. ®
{44

~



" face of obstacles and dversive egporteﬁées. While self
effYcuey theory is primerily derived from research on
avoidance patterns, Mahoney (1978) has argued for its’
relevance to wider areas of human perfermance: A numbor of
stydies (eg. Nelson and Furst, 1972; ygylor, 1979) have
shown self efficacy expectations can affect athletic

_ performance. The generality of these effects are fur ther
noted by Horstman (1972) in_the area of sports nutrition.

In the present exper imental context, the above findings
on the measure of freqUency of task 1ncomp1etion thoughts
may have a dixbct bearing on self efficacy expectation. If
continuous cycling for six minutes is the desired outcome
and the obstacle or:aversive exper ience asépeiated with that
outcome is the degree of experienced discomfort, then the
frequency of task incompletion thoughts represents the '
degree to which one's self efficacy expectations are eroded
in_the coufse of task performance. Within this theoretical
framework, the résulte of this study suggest that a v
‘distraction treatment as compared to the erbusal'treatment
did not s1gn1ficantly decrease levels of discomfort but did
sign1f1cant1y abrogate the eros1on of subjects’ self
efficacy expectations normally associated with that
discdmfort. » | |
~ Differences»between the arousal, distraction, and
relaxation groups on the experiential variables appeared to
have_litt]e efteet on a%}ual performance levels. It shOquA

be noted however, that the task was of a relatively brief

@



' N
Y . N -

¢ 92

. v

duration. It is probable that the degree of discomfort and
frequency of task incompletfon thouqhts (particularly tf
these are‘re]ated to aerabic pacinq errors) progressively
undermines one’'s ability to perform an enduranco\event in
proportfon to the duration of the eveog. This raises the -
possibility thot the treatment groups may have been
| stafisticolly differentiated on the measure of overall
per formance given an endurance task of longer duration. Wigh
this in mind, group contrasts on discomfort and- task
incompletion thoughts which approached significance warrant
further mention as potential data trends.
‘ Less discomfort was reported by the relaxation group as
compared to the controls (P<.06), and the distraction group
reported less discomfort than the arousal group (P<.06). The
distraction group also recorded a iower frequency of task
inoggplotion thoughts as compared to the attentioh to tosk
group (P<.06). ' ; ‘ "
Overall there pppears ta be a pattern in which subjects
receiving the attention to task and'arousa} treatments
tended to experience- greater dlscomfort and .a higher
frequency of task 1ncomp1¢tvon thoughts as compared to
" subjects rece1v1ng¢the relaxat1on and distraction
freatments.lfhe lower levels of discomfort for ‘the
relaxaf;oo group as compared to the controls may also be
consistent with' this, considering that the most frequently
reported naturalistic strategies (See Table 14) involved
attention to task and arousal stra€§gies along both singular

£
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and combined dimensions. 2

There nré a number of lapyct; regarding the content of
the treatments which mey be relevant here. Both the
attention to task and arousal treatments may be regarded as
associative ih content tn so far as the directives made
. gpecific refereﬁce toftask relevant behaviors (i.e.,
breathing, pacing, etc.,) or related cbpcerns ({.e. doing
well, avoiding failure, etc.). In coﬁtrasi. the relaxation
and distraction treatments were devoid of any specific 4
direct or indirect réference;to the task.and were in this
sense, disassociafive; Assuming the accuracy of this general
distinction, the pattern of results appears to suggest that
the associative strategies (attention to task and arousal)

tended to experience greater discomfort and a higher
frequency of task incompletion thoughts as compared to the

" dissociative treatments (distraction and relaxation).

I¥ these factors have a negative effect on per formance
over time, it is possible that dissociative strategies are
more generally facilatifive of performance than associative
strategies. Admittedly, such conclusion;, in requiring a
conceptual redefinition of the'treatments must remain highly
speculative. Ngverthéless. this view is con§istent with
Morgan’s (1977) study in ;hich'he reported significantly
higher levels of perfér&ance on a treadmill endurance task
for subjects administered a distracéion strétegy as compared
to controls.'Parallel‘to the finéiﬁg§ in this study (See
~Table 14), Morgan (1978) subsequenfly found that distance
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runhgra prodoﬁinantly employed associative strategies. [t is
noteworthy, that in both this study and Morgan's (1877)
study, associstive strategies did not stgnificnil'y
facilitate performance in spttb of tﬁfir upbarent widespread
use. '

' This raises a number of imbortant issues. First, in.the
clinical and athletic coping skills area it is assumed that
those cognitive skills associated with effect;ve coping and
elite performance are, in some wéy. éontributive. The
results of this study and Morgan’'s (1977, 1978) findings
open this assumption to interpretation. That is, whilé
associative strategies'are wjdély employed by runners, their
particular level of performance may occur in spite of, not
because of this;strategy. It may be that the particular‘
coping strétegy;adopted by an athlete may be for reasons, or
as a result of éxperiences quite removed from improved
coping or performance In this regard, it is ©f interest ¥
that }an (1973, 1975) found, similar patterns of arousal and
attentional shifts when he employed experience and elitism
(ver;ué novice and non-eliie) as independent variables in
his study of pa?achutists. Clearly, experience and ability
to perform are in most endeavors overla;ping, however, it is
poss1ble that cogn1t1ve sK1lls result from, or are
potent1akdy shaped by the length of time one has been

-

perform1ng

In'summaryl trends in the performance curve data

sugges:;‘;::SFEFTﬁ:herobic pacing may have resulted in the
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higher levels of discomfort for the arousal group as
cagpared to the relaxation group. It is suggested that this
higher discomfort may have also eroded the arousal groups’
self efficacy expectations reflected in higher frequency of
task incompletion thoughts for this group as compared to the
relaxation group. The distraction treatment did not
signrficaptly ameliorate the experience of discomfort as
compared to the- arousal treatment. However, the distraction
group recorded a significantly lower frequency of task
incompletion thoughts than the érousal group. It is
suggested that compared to the arousal treatment, the
distraction treatmegt significantly decreased the erosion of
self efficacy expectations without altering the degree of
discomfort experienced. Group contrasts which approached
significance were discussed in terms of data trends. The
possibility that associative strategies although more
opopular were in fact less facilitative than dissociative
strategies in coping with performance related stressors was

also raised,

C. Helpfulness of Treatment

Across treatments, mean ratings on the measure of
help}u]ness of treatment indicate the treatment directives
were moderately well received. Results show no relationship
between ratings of the treatments helpfulness and the
per formance or experiential outcome measures. Apparently, it
was not the measured effects of the treatments that were

»

v
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uSed'by subjecfs as a basis for this rating.
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.~ There is some indirect evidence to suggest the degree
of perce1ved 51m11ar1ty between the treatment and subjects’
usual attent1ona1 strategy may have influenced rat1ngs of
the treatments helpfulness As noted above, the associative
strateg1es of attent1on to, task and arousal were the mosé}r

- frequent ly reported natura11st1c strateg1es Corresponding
to this, the attention to task and arousal‘treatments were
rated as re]atively'more helbfu] than the distraction and‘
re]axat1on treatments It is of‘interest that in(faét' the
f]ndings indicate the relaXat1on and d1stract1on treatments

" were assoc1ated with significant decreases 4in d1scomfort and

o frequeney of task.1ncomplet1on thoughts-and were in th1s

'respect more helpful, than the attentibn to task or arqusal
_trea}ments.ffhus, it is eessible that subjects’ perception
of the treatment in part reflected their bélief in the
efficacyiof their own particular strategy quite apart frem

“any*actual’helpful or unhelpful effects of the Ireatments.

D. ebi1ity‘to Follow Treatment Direetives
- It should be noted that the treatments were derived in
part frem those,regortedwin the ]iterature'(e.r. Mahoney &
Avener, 1977}3Mor§an, 1977, 1978) but more generally based,
=0n a theorettcal positjen. Astavresu]t; the centent of the
'treatments markly differed trom subjeets reported
- strategies. For\gnstance wh11e the treatments were: deswgned
MM\\aleng a sing!e attentional d1mens1on-Aerg. attention to
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tasK relaxation etc.) nearly ha]f of the subJects reported
using a strategy which combined two attentional dimensions
(e.g. distraction with relaxation etc.). ‘/5
" There were aiso con51derab1e 1nd1v1dua] differences in

both content and emphasis from subject to subject within any
'éiven category of self reported strategy. The inherent»
differences between squects’ usual strategies and the
treatments, may in part account for. the inverse relationship
found between reported ability tos follow the treatments and;
ratings of the treatments heipfulness That is, the more
subjects concentrated on the treatments the more they were
forced to abandon their»usuai-strategy. This forced-
departure from an accustomed behavior may have induced some
discomfort and disposed subjects to view the treatments as
unhelpfui

- Strong attachments to both functional ahd dysfunctional
patterns of thinking and acting along with resistance to-
change particularly in the absence of a complaint have been'
noted eisewhere by both semantic (Beck, 1976; Ellis, 1962)
and systems,therapies (Haley, 1963; Watzlawick, Weakland &
Fiscp, 1974). 1t should be noted in this regard, the
vo]unteer/subjeCts used in ‘this study were not eXpressing
any dissatisfaction with their pre-existing coping strategy.
This factor may have influenced both how helpful the
treatment was perceived (depending on the degree of
similarity between the treatment and the subjects’ strategy)

and their motiyation to follow the treatment directives.
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/This point may also‘be pertinent to those studies (Beacn,
1981, Hackett & Horan, 1980).reporting subjects do not ose
treatments as presented. |
E. Subjects.Attentiona1 Strategies

There is some eyidence to suggest subjects reporting
the use of a two dimensional strategy {i.e. distraction with
relaxation) were not referencing a specific strategy per_se,.
but a_sequential series of strategies which'maQ be more
‘accurately described as a coping prOcess{ For example, |
subiects categorized as using an attention to ask with
relaxation strategy typically made such state } as. "As I
start the race 1 usua]ly try and settle doWn and re]ax as
much as possible -- then I focus on maintaining good form,

_concentrate on my pace and breathing It is pdseible {hat
the initial strategy (in this example re]axation) provides-a
facilitative basis for any preCeeding strategy. Tnis procese
‘aspect was_apparent in all of those sUbjects who reported_ -
using'a.combination of two attentional strategies This
suggeéte that what has been formerly conceptualized as a
coping strategy may be more accurately described as a coping L
process, at 1dast for some individuals. Furthermore, this
process appears to be highly idiosyncratic, varying
’éubstantialiy from person to person. ‘

c The' comparatively high frequenc1es with which sub jects
reported using attention to task and arousal strategies

'Singutar]y or in combination suggests a fairly w1despread

n
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be11ef in the eff1cacy of these strategIes The'relaxation
strategy by 1tself was least frequently reported However.
relaxat1on comb1ned wi.th attent1on to task was reported ‘with:
a relatively h1gh frequency It may be‘that forithesef
'.subJects relaxat1on facilitated focusing on task specific

demands as suggested by Nideffer (1976a). The reverse may be
‘equally the case, that is attending to task-facilitated
~relaxat1on or at least<;<oecrease in 1evels of arousal. This
is conSIStent w1th ‘the f1naﬁngs of Fenz (1973, 1975) in his
study of parachutlsts N '

Three 1mportant methodolog1cal po1nts are underscored

Here. First. the impor tance of clear delineation/of the

’.

content of an attentional strategy; second, its’ sequential
_re1at1onsh1p to any subsequent strategy; and ‘third, the
determ1nat1on of how experience and or elitism 1nf1uence

both the -content and process of coping strategtes.

e
o

A number of factors which may have ltmited the accuracy
of the data pertaining to subjects reported strateg1es |
'should also be noted. First, there is the issue of how much
access people have to their mental processes. Nesbett and
i?W1]son (1977) state that accurate self report about th1nk1n@
processes is not poss1ble because one cannot be- aware of
one’s own processes. Addrt1ona11y, they contend what a//
,subjectjis reporting on may or may not be the variabté&inf
question. Smith and Miller (1978) have tempered this/d
argument somewha't by stating the central issue is under what

circumstances people have such access. According to these

Y
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researchers, accurate self report is possible when the-
individual is performing tasks which arenengaging and not
over learned. Apparently, access to'mental processes- about.
routine fasks‘is more limited. In this regard, some doubt
arises as ‘to the accuracy of self reports\about strateg1es
used during running events whlch may be cons1dered a htghly
automat1c. routintzed activity.. As & group, however, runners
appeared to have little d1fficu1ty 1n descr1b1ng ‘their
attentional strateg1es. The soccer p]ayers.on the other hand
Were considerably >ess'articulate Thts may.have been a

.funct1on of . the1r younger age and poss1b1y less well
‘ developed oral. and written commun1cat1on sK1lls

\
absence “of ‘a concise language with which to describe. mental

Further 11m1tat1ons may have been 1mposed‘gg the

f processes. Phrases such as détttng up". or psychtng myself‘
.up' were examples of frequently encduntered descr1ptors, the
meaning of whlch is large]y a matter of eonjecture. This is

(Sheton &

" further ev1denced ina numbermof previous studies

‘}Mahoney. 1978, Wetnberg ‘et al, 1980) in wh1eh subjec were
instructed to "ps&ph themselves up" and were subsequent};\\\
found to have employed a variety of diverse strategtes such
as relaXatjon‘techniques, and increasi%gdarousal among |

others.

g

. Subjects’ attentional style was further assessed
‘through the'administrationuof the TAIS. Results indtcated<no
differences among the f1ve'groups The instrument also “

failed to stattsttcallg\dﬂfferent1ate high from 1ow
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per formers on any o};the six dttentional scales,
¥ It should be noted that while individual scores on each

of the attentiOnaW‘SCales varied considerably. from sub ject.

'to subJect the grelp. means for each scale tended to cluster

at the mean of the scale While the TAIS may have useful

'applicat1on on an 1ndiv1dual bas1s; this regression tendency

: raises some quest1on regard1ng its’ suitabil1ty in group

design research.‘ ‘ ‘ p/ ,

L]
b

"~ F. Post Experimental'lnterview !

The purpose of the post experimental~interview was to

obtain add1tional data regardlng the relat1ve effects of the

'-treatments. Few clear response patterns are. apparent

regarding spec1f1c treatment directives. Typically, those

directives reported as helpful were‘found with near equa1

fequency to be unhelpful. Any consensus which was obtained ‘.

‘inyo}ved‘very\small.numbers of indiViduals'relative to the

. number oﬁ'subjects“in“each group..

‘Individual preferences or beliefs in the efficacy of

‘specific treatment directives may have been part1all}

re%pons1ble for the d1vers1ty of responses As noted above,_t
the task was - of a relat1vely br1ef duration which may not
have 91ven subjects suff1c1ent exper1ence to adequately
gauge the teatments helpful or unhelpful aspects.

There is anecdotal evidence to suggest that subJects

usual attent1onal strategy may have influenced both how the

_treatments were received.and the language used to describe
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the effects ff the treatment. For example, one subject
'receiving the attention to task treat nt described the
directives as "distracting " Further i vestigation revealed

this subject naturalistically used ad straction strategy

while performtng Paradoxically. a trea ment emphasizing a

. perce1ved

“task relevantﬁfocus was viewed as a dist action in so far as

it interferred with his‘usual.strategy. As noted earlier in
therdiscussion regardtng Findings on the 2easure of |
treatment helpfulness, this‘anecdote appears to further

7 underscore the possible interaction‘between subjects’

pre-existing strategies'and how the treatments were

Across treatments, a substantially h1gher percentage of
subJects gave undetailed or vague responses to the question
regard1ng the unhelpful“aspects o; the treatment as compared

to the number of responses to the question regard1ng helpfu}
-treatment aspects Subjects may have felt somewhat
constrained in offering cr1t1c1sms about the treatments
d1rect1y to the 1nterviewer who also authored the

" treatments. " - '_ i

Finally, approgﬁmate]y 2/3 of the subjects“were
incidentally‘asked during the interview if“theyhcould‘recall
‘where they had,aéquired_their parttcu]ar strategy. Only one -
subject was able~bo}relate the'deVelopment of his strategy
to an earlier exper1ence as a h1gh jumper in school The
remaining subjects had no, spec1f1c reco]lect1on nor could

-

uthey recall ever hav;ng~used a d1fferent strategy.
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Similarly, when asked none of these "subjects could recall
any 1ntentional trial and erron experimention of their
strategy This suggests that attentional strategies are long
standing in nature and enacted in a rather automatic

fashion. ®

"G. Theoretical Impttoations'of the Study

Theories descrtbino'the retationship between specific
: coptng strateg1es and sports per formance are as yet either
non- ex1stent or still\awa1t1ng fur ther exper1mental and
practical Ca11dation. This study as well as those c1ted in
the literature review have been conduoted,on en explioratory
basis.-The conCept'of a coping strategy as well‘ss‘the}'
methods. used to inVestigate the retattve effects ofsvarious
- coping stretegies.have. for the most‘part, derived from.
cognttive sKills research in'the.cltnicat areas (e.g. pain
cohtroJ, test anxiety, etc.). The findings of this study \

raise a number\ of issues regarding the conception of coping
\ : ) . .

N\

skit]s~es it manifests.in the»sports,per?ormance area which
may have relevance to clinical areas as well. N
| First, there is the issue,ot process versus content.
'For the most part, coping skills research essuming that the
content of a partthlarrstrategy infiuence effective coping
have focussed pr1mar1ly on mod1fyfng a persons strategy .
during the exper1ence of a stressor The findings of this
study suggest that what has been formerly conceived of as ar
'ooptng.strategy may be more accurately deScribed along

e
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process dimensions. That is, a persons focus of attention at
any given point in time nay be sequentially a product of

what the individua! focussed on_ previously This may be of -

Aparticular importance to athlet1cs where the onset of a

w
potent1al stressor can be - -anticipated well in advance. It'

may be that the nature of ones "anticipation serves as a'
mechanism which triggers a particular coping strategy. This
is consistent with Neissers (1976 cited in|E§senck,"1982)

view that "Attention is nothing. but perception, we chdse

: what we will see by antlc1pat1ng the structured information

it w111 provide (p 76) If in fact this is the case, some
quéstions should be raised as to the eff1cacy,of attempting
to modify a person’s attentional strategy Just prior ‘to or
during involvement with a stressor,‘Some consideration

should be given to the anticipatory behavior and the

~sequen¢e of cognitive behaviors which may ultimately result

in the format1on of a part1cular strategy,dur1ng actual

performance
. A secorid point here is that for runners at least,
attent1onal coping strateg1es appear to be stable and

persistent behay)ours«and not, as has been suggested

,elsewherez(c}f. Raphael,-1981) unsystematic, isolated

events. This raises the theoretical possibility that coping

strategies in athletics may be distinct from‘thpse

encountered in the clinical areas and require a revised set
) ; '

of fundamental assumptions and.invest{gative methodologies.‘

For example, the long standing, repetitive nature of these
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strategies qyggests that successful modification is unlikely
to occur on a one trial basis as is typically attempted in

most coping skills research.

H. Suggestions For Further Research

| Based on the information gained in the process of
~completing this study,,aﬁd the research findings_a number of
topics for further‘résearch aré noted in this section.

1. In general, a priﬁary focus in the investigation of )
coping strategiés in sports per formance involves
chartfng the complex relatidnship between cognitive and
physiological events. Typ1cally, studies in the sports
area have focussed on one event or: the other. There is a\
need. for further research in which cognitiVe.and
phys1olog1cal indices are exam1ned co- 1nc1denta11y If
coping strateg1es are in fact a process which is |
initiated at the point of conscious anticipation then it
may, be advantageous to simultaneously examine
physiological and cognitive evént§ both prior to and
during actual performance. )

2. Considerable_ambiguity exists in the terminology used to

| describe cégﬁitivé coping strat;gies within both the
séientific and lay populations. There is a need for the

57 deve}Opment of a mutuaily agreed upon langpage'to‘ :

" ‘describe attentional coping strafégies. Ultimatéiy. suchv
‘a development may lead to a more vélid.classification

' schema.
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" Adjointng this issue, the central question
concerning whether an individuals’ access to his own
mental processes would be enhanced by specific training
in observing and repqrting his at?entional strategies.. A
relatively new although potentially reactive techniqd; |
is described by ngdin (1975) in which subjects describe
their coping strafbgy as they are engaged in a given
task. A number of thought sampling techniques have been
reviewed by Kendal and Koreski (1979) which also warrant
further investigation.

Further research is required into the cognitivé events

preéeding the use of a particular cdpiﬁg strategy dering

actual experience of a stressor. .This holé§ out the
possibility that a more effective point of intervention
may be defined other than when the individual is

actually involved. in the stressful event. S

.Ip investigatiﬁg attentional strategies in sports

per formance the following questions should be examined.

a. Dbes an indiviauals’ focus of attentionAalter over
the coursevof an event in relation to internal or .
e*ternallevents?

b. What is Fhe nature of the interaction between a
subjects pre-existing'stratéby and that offered by a
particular tﬁeatmgﬁf? For example, does the degree
of. perceived similarity between the treatment and
the subjects pre-existing strategy influence his

ability to follow the treatment directives gr how
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helpful or unhelpf&l the-treatment is perceived?

c. Does an individuals’ attentional strategy'remain
stable across different athletic events?

d. Is there a relafionship between what an individual
concentrates on during athletic performance and the
{ength of time he has been participating in a given
sport? For the most part studies in the area of
coping skills and sports performance ha.ve attenpte*
to examine the cognitive skKills qf elite performers.
To examine the above question thé over lapping
variables Qf elitism and experience need to be
_separated in order to deﬁermine the relative effects

. of experience and elitism. :

Theﬁe is some evidence arising from this study that the

length of the analogue task may not have been of

sufficient duratfion for'the treétments to have an effect
on pérformqnce. 1t is suggested that future research in

_this area utilize actual events as the experimental

context. Advances in, telemetry have made this option

inCreésingly viable and may provide more vaiuable data
particularly at the exploratoryfétage which this line of
research currently finds itself. Further to the point,
the use of group research at thisgjuncture makes in
depth analyses of subjects’ naturalistic strategies
difficult because of:the time and e*pense this may
involve. Use of single case research may be of

particular benefit.

\
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Further research is required into the most effective
means by which treatments can be admihisterad. The
treatment delivery methodology used in this study is one
such innovation however additional measures such as
presenting the treatments beforehand may provide greater
impact. Anéther potentially effective technique would be
to have the subject pre-record the treatment in his own
voice for administration during actual performance. This
may more closely'%pproximate the self instructional

/ﬁ?ocess held by Miechenbaum (1872) to‘bé a central

, mediator in behavior control.
The diversity of responses to the open ended interview

. questions suggests that future research into subject;’
‘perception éf a treatment be conducted on a more
structured basis. This may have been accomplished in the
present study by asking subjects to rate eaéh,
attentional directive aé opposed to choosing those which
they felt hélpful\or unhglpfu1. ﬁ .
In the course of the pbs£ expérimehtal interview a
number oé subjects noted that having someone speaking to
them while'performing was helpful. This raises~the
question of whether voice stimulation without specific;
directives wou\d have affected performance or subjeets
experienée of the taskK. Bhis question should be

investigated in future research.
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Summary of Research Findings °

The findings of this study are summarized in this

section.

1

No dif ferneces were found on the measures of overall

*per formance or perceived effort among the four treatment

groups. Further, there were no differneces on either
measure between treatments and controls. However, on the
experiential variables of discomfort and frequency of
task-incompletion thoughts, the relaxation treatment was
found to be relatively superior to the arousal
treatment. The distraction treatment was found to
significantlyyaecrease the frequency of| task
incompletion thoughtslas compared to the arousal
treatment. There were no differences between the
treatments and controls on either discomfort or
frequency of task incompletion thoughts. While
attentional strategies affect the degree of discomfort
and the frequency of tasR incompletion thoughts, these
effects have little impact on actual performance in an
endurance event of brief duration. |

The treatments weré neither more nor less facilitative
than subjects’ self generated strategies on performance

levels or one's experience of the task.

a. Self generated strategies most frequently involved

the associative strategafs of attention to task and
arousal (i.e. concentrat\on on motivating factors).

In spite of the apparent’widespread belief in the

[
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- efficacy of associative stbaiegies’there is no
evidence to suggest thgy facilitate performance.
b. There isbgvidénce to suggest fhat attentional

strategies. tend to be Stable and long standing in
_ g / ‘

natdre, and not subject to trial and erfOr

“experimentation by the individual.
c. .Fob‘some individuals attentional stfategies appear

to bé an integral part of a larger sequential coﬁ?gg

| pfocess. '

Thevperf?hmance curves were statistﬁcal]y
undifferentiatéa aﬁong groups. waever, comparisons
between thé arousal and’relaXation groups suggest the
arousal treétmenf*may‘have‘interferfed w{iﬁ subjects’
pacing strategy which would account for the;higher
1evels'of'discomfont and greater frequéﬁcywéf task
‘incompletion thoughts reported by this group as compared
to the relaxation treatment.\With the exceptﬁon of the
FeTa*atjon group, all subjects’tended to exceed their
obtima] pace in fhe first minute‘of'performance. The
re]axation’treatméhf)appeéred>to abrogaté the tendency.
" toward early aerobic pécing errors. |
The TAIS faﬁ}ea to différentiaté high from low
perfbrmers. The tendencwaor group means to cluster
~about the mean of the {ndividual scales sdggest these
indices may not be apprdbriafe for use in group design
reéearcht" o |

Subjects’ rating of the treatments helpfulness appeared
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to.be unrelated to the measured effects.of the
treatments in terms of the performance and expertent1a1
. variables. There is 1nd1rect evidence to suggest that
ratings on this measure were 1nf1uenced by the degree of
perce1ved s1m11ar1ty between the treatment and the
subjects more usual attent1ona1 strategy

Subjects werevgenera]ly able to follow the treatment
directives as presented This may have been re]ated to
the 1mmed1acy of . the del1very methodo]ogy wh1ch also
afforded greater personalization and verbal economy
SubJects post experimental comments regarding the
treatments showed little consensus both within and

across treatments.
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APPENDIX 1

SUBJECT INFORMATION QUESTIONNAIRE

NAME 2. AGE
WEIGHT 4. HEIGHT
TEL. (Res.) —————— 6. TEL.(Work)

To the best of your knowledge are there any medical

or psychological conditions which would make your
participation in this experiment hazardous to ydur
physical_or mental well being?

(circle one) YES . NO

Are you interested in learning more about the
psychological factors which may inf]uehcé ybur athletic
per formance? |

(circle one)  YES ND

Have you éver‘participatéd in cqmpetitive cygling?
(circle one) ~ YES  NO '

Are you currently fn tra}ning for coﬁpetitivie cyclting?
(circle one) YES  NO |

Do you believe that psychological factofs have'gn
influence on how well or conﬁistent]y people are able

to perform athletic tasks?

(circie one ) YES NO

122



12.

How do you psych yourself up for an important
athletic performanc%@ | am particulary interested
in what you think about during competition. Please

describe briefly.




APPENDIX II

&2 . . |
PRE TEST PHASE INSTRUCTIONS

&

As 1 explained to you earlier this bicycle is f{tted
wﬁth a sméll‘computer whiéh meaéures_how far you' ve
érave]}ed. I waht to’éée how far you}Can;go in six minutes.
I will tell you when 2, 4, and 6 minutes are up.

This is a pre test to givevyou an opportunity to become
familiar wi?h}thé equipment:and the nature of the task. As |
’you Know, I will be asking you back in about a wéek to
'complete the task again. | |

Now, take a few momeptslﬁo get comfortable on the
equipment and to warm up. Let‘ﬁgxknow when you' re ready to
begin.

Okay, remember [ want fé see how far you can go in 6

minutes. I will tell you when 2, 4, and 6 minutes are‘up,'

ready. ..go-

o - 124



APPENDIX I1I
EXPERIMENTAL PHASE INSTRUCTIONS

' Once aga1n I wants to see how far, you can go in s1x
minutes. I will tell you when 2, 4 and 6 minutes are up.
”Th1s t1me, wh11e you are pedal]ng, 1 w111 be g1v1ng you’ ‘
instructions on what-I want you to condéntrafe ;n Now the,
1nstruct1ons may sound art1f1c1al and may. ask you to
 concentFate in a way wh1ch is unnatura] Howeyer, a part‘df

your job here is to.fo]‘ow the 1nstruct1ons to the -best of

your ability. After thﬁp« minutes afe;up“l wil]rbe askKing

you fotrespondkto the fo}]owing qqestions: How'we}ﬁ you~were.“
‘able to follow the dtrectioné? How heibful on unhelpfuj-the
instructions_were? The’deg;ee of'physical discomfort yd:n'
‘experianced%,l am also ‘interested in ;ny additiona1'Comments
.ydu"may have. Remember this is an exploratory study and I do
- not have any particular hypothesis so please feéi'Free to
nespond openly ) ) | ’

Do you understand the mstr‘uchc;ns'7 Wou]d you m1nd
br1ef1y repeatlng them so we can both be sure we agree on
'what you will be_do1ng. Are there any\questlons?'

» Please lét me Know when‘you are ready to‘bagin...O.K.

remember I want to see how far you can.go :in 6

minutes...ready...go. : o o -
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- APPENDIX IV

ATTENTION TO TASK TREATMENT

As ydu begin to build up speed - — . {name of
subjéct) I wan£ you té'concéntrate‘a}l of your attention
" on how YOU expend energy fhrough pedaling. Concentrate

A on keeping a perfect obtimum'balance_betweeﬁ the effort
you aﬁé pufting out ahd the enefgy available in your'

body.

" PROMPT: That's it ———————— (name of subject) .

concentrate on staying on that fine line between too
G B . ) ‘/\

“much and toq little energy output 

PROMPT:~F1ne ‘ - (name of subject) perfect

‘ bélance;iconcentrate; never too much or too Titt]e.

Now - — (name of subject) focus your
attention entirely on your pedaling. Concentrate on
'ma1nta1n1ng smooth, rhythmiC"rotation§ Pay-attention to
Keep1ng an even pace in perfect balance w1th ‘the rhythm

of your breathlng, and feedback from your body

PROMPT: -Good — (name of subJect)

. - -
concentrate;fsmooth rhythmic rotation, Keep1ng an even

pace, focus.putt1ng out just the right émount of effort.

" PROMPT: That's it —— (nihe of subject)
fbcus on smooth, even pedaling.:Concentrate on Keeping -
the effort of peda]i%g in accord with the sensations of

your_body.

- Okay : (name of subject) now concentrate

126
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G
séle]y’onfyour breathing. Notice its’ regular rhythm
keeping pace with the, rhythm of your pedaling. Focus on

Keeping your breathing smooth and effoft]ess.

‘PROMPT: Fine - — (name of subjecf)’
concentrate on your’breathihg rhythm in perfect balance

with the rhythm of your pedaling.

PROMPT: Good - e (name of subject] continue
“to concentrate on your breathing, Keeping that same
rﬁyihmic pattern, easy even breathing. |

Return your attention now to your body’'s internal

functioning A (name' of subject).
Concentrate.on keeping ihat perfect balance between what

énergy is avai]ab1e‘and'what is expehded in bedéﬁdng.

PROMPT: That’s it (name of subject)

focus on Keeping that perfect balance; éttend to your

L]

body’ s messages; concentrate on expending not too much

or too little effort. ' L

_ ‘El: You' re doing fine ‘ (name of

subject) concentrate on stéying in tune with- the

feedback from your body.

Okay (name of subject) ohce_again
concéhtrate on your pedaling. Concentrate on maintaihing
smodth,_rhythmic rotations in perfect balaﬁce withfyour

‘,breathing and bodily feedback. Focus on keeping an
optimUm pace.

PROMPT: That's it

(name’of'éubject)

concentrate on the pace of your pedal rotations. Focus

8



on the connection between pedaling and energy

expendi ture.’

PROMPT: Continue cdncentratiﬁg (name of
subject) stay on that fine line between. too muéH or too

‘ - | )
little output.

Turn your attention now back to your breathing

(name of subject) concentrate on smooth,
regular breaths - always in balance with your pedaling. |
chus on keeping just the rigﬁt rhythm, even, regular

breaths.

\PROMPT: Good — (name of subject) regular,
even breaths; concentrate; notice your breéthing keeping
‘rhythm with youf pedaling. ’ e

PROMPT: Focussing your attention on your breathing

-

(name of subject) your’re doing fine.



APPENDIX V

RELAXATION TREATMENT

. As you}begin"to build up speed 'J ’ (name of
Subject) turn your attention to the muscular tension

/géVeTOping in your body. Concentrate particulary on your

. . . N
legs; focus on staying as loose and relaxed as you can.

'PROMPT: That’s it -~ (name of subject)
continue to fogus all ofvyour concentration on |
maintaining‘thai sghse‘of'iooséness and relaxation in -

your thighs and calves.

PROMPT:. You' re doing fine - - (name‘of/,
subject)_pay attention, cbncentrate, Keeping ybuh.legs

working loose, relaxed tension free.

. Now . = (name of subjéct)vl want you to
shift your attention to the muscles of upper back and
‘shouldebs; Concehiratevall of your attentidn on Keeping

"fhese muscles loose and relaxed, focus on pushing out

any sensation of tightness or strain.

PROMPT: Continue to concehtrate" ‘”{_ ———— (name of
Asubject) maintaining a feeling of loose relaxation in
your upper back, and shoulders. Cpmplete relaxation.

PROMPT: Continue to focus and concentrate

(name of subject) allowing these muscles

to work smoothly. That’'s it relaxed and loose.

Okay ‘ — (name: of subject) now turn your

attention to your lower back and mid section of your
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body. Concentrate on making each-individual muscld as
éelaxed‘ahd'fr;e of\ tension asposs{ble; Notice the-
sensation of smooth;'relaxed movement . Cdncentréte on -
Keeping that sensation;. ioése ahd rélaxedﬁ ' o

PROMPT: Continue to focus on your lower back andAmidu

section.— _(hame'of'SUbject) keeping ‘the

ﬁusc]eslloose and relaxed. That's it, relaxed and loose.

PROMPT:‘GOOd i  — (name of subject)
éoncentréte, lower back, tensf0h~free,,1éose and

relaxed.

Once again — — S '(name of subject) turn your
attention to the mUsclesvin y%yr‘thighs and calvesi
,Focus all of your concentration on keeping the'mﬁscles

in the fop ahd side of your thighs, the 1argé‘musclés in:

. / L :
your calve loose and relaxed--completeTy tension free.

PROMPT: Concentrate ———— ' (name of subjéct)

stayhloose, careful not to tie up; working smoothly.

PROMPT: You're doing fine - — (name of
subject) keep your focus on maihtaining looseness in

your thighs and‘%alves. AR e

Now ‘ (name of subject) shift your.‘
cénceﬁtfafion back to your upper back and shoulders. As .-
you concentrate‘you bécome‘awafe of each indiyidda]
muscle group. Pay attention té relaxing any muscle which
feels tight. Concentrate on the sense of re]axétion

mov ing throuqh your shoulders to yodr upper.béck,

Shoulden blades, and large muscle in the middle of your



131

back. *

PROMPT : Continue to concentrate — (name of
sgbject) on pUshing out any tension in your upper back
and shou]dersf Focus on_maintaining that sense of

looseness and relaxation.

PROMPT: You're doing fine — 1,_ (name ‘of
~ subject) concentrate, staying loose, pushing the-tension
out, not tying up. |

Okay

. v .
(name of subject) again shift your

attention to your lower back. Focus on each individual
muscle; concentrate on keeping loose and relaxed. |
Concentrate on pushing oUt any sense of tightnéss. stay

completely tension free. ~

PROMPT: That's it — (name of subject) keep
[ . ’ )
concentrating on maintainjng'looseness and relaxation in-

your lower béck.

PROMPT: Good —— (name of subject) pay
atfenfiqn to maintaining that sense of tension free,

relaxation.
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APPENDIX VI

AROUSAL TREATMENT

As you begin to build ‘up sgeed ——— {name of

subject) I would like to direct your attenti¢n~on the

energy and_éower in your body. Concentrate on giving

.your absolute maximum effort. Remember you will have

only 6 minutes to show what you’'re capable of.

PROMPT: That'ls it (name of subject)

3

concentrate on pushing yourself toward maximum effort

“and -per formance.

"‘PROMPT: You don't want to let yourself down.here.

'(Qame of subject) concentrate on giving
. ( '

it everything you've got.

Now — — (name of subject) concentrate on

‘what doing(wel]lat’this task will mean to your pride and

sense of se]f worth. Pay attention to the importance, of

" 'a good performance and how you may feel if you fail.

PROMPT: That’s it & ' (name of subject)

- . ‘ r .
concentrate on success amd_the consequences of failure.
Remember youfré pride, doh't let yourself down go for 

it.

PROMPT: Concentrating on'doing well

(name of subject)-this is a question of pride.

Keep pushing yourself : — (name of subject)
dig down deep give it everything you've got.. This is

your chance to show what you can'do. Remember this;

132
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concentrate on it.

PROMPT: That's it : (name of subject)
concentrate on giving it everything yoU’ve got--remember

~ maximum effort--push..push..pusﬁ.

PROMPT: Focus (name of subject) on the
impo#‘ance of a good performance. Concentnaté‘on :
avoiding failure - Kéep your mind on'ﬁhis, concenfrate.

Concentrate ‘on maximum effort; drive yourseif.

Now : - (name of subject) turn your
attention once again to the fact that ‘this is your one
oppor tunity fo'prove what you can'do. Remember |

this...concentrate on it. ' #e

PROMPT: This is your -one and only opportunity

(name of subjeCt).concentratevddn’t let

yourself down;vpuSh hard, go fOr'it.

———

@
your pride is at stake here. You wan{ to avoid failure.

g

PROMPT: Concentrate — (name of subject)

This is it ———— (name of .subject) the one
chance ygu have of showing your ability. Concentrate on
givi maximum effort. Focus all of your attention on

this one objective.

PROMPT: Keep pumping yOurself'up ’ { name
of subject)'concentﬁate on maximum output; this is your

only chance.

. PROMPT: Remember your pride — —— (name of

subject) don’t let yourself down, you only have a short

time to prove what you're capable of.

N - o
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Think and pay attention ' -~ (name of
subject) to the importance of doing well concentrate on
‘continuing to put 6ut your maximum effort, digging down

for those last reserves.

PROMPT: You' ve got'to keep working _ , {name
of subject) think about doing well--remember maximum

per formance.

PROMPT: That's it - . (name of subject) dig
down for those last reserves, don't let yourself down,

concentrate on finishing well.
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APPENDIX VII

DISTRACTION TREATMENT

As you begin to build up speed - {name of
subject) I would like you to 5icK out an object in front
of you other than the equipment you'reé involved with and

concentrate on that object to the best of your ability.

PROMPT: That’'s ‘it (name of subject)
cohcentrate‘bn the-object you have chosen;. focus oﬁ the

details, shut out all distractions.

_PROMPT: You're doing fine (name of
subject) focus your full attention on the object # See if

you can pick outMany special details.

Now, (name of subject) turn your
attention back fn,time, pick out an experience of
impor tance to‘yQu{and concentrate on it. What can you

remember .

PROMPT: That’'s it — (name of subject)
concentrate on the details of the event you have chosen,

recall as vividly. as you can.

PROMPT : Concéntrate —~ (name of sub fect)
focus your full attention on that past event. You're

doing fine.

Okay —— (name of subject) now turn your
atfention forward in time to an up coming event'of
particu]ar_ihportante to you.‘TPyrto‘imagine clearly

what it will be like, what you will be doing, who else

135
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will be there. ' X

PROMPT: Good (name of subject) continue
focussing on the event you have chosen imagine it

vividly in your mind.

PROMPT: As you concentrate - - (name of
subject) what details of that future event can you focus

on.

Fine ~——— (name of subject) once again bring
your attention back to this room. Pick out an object,

narrow your attention and concentrate.

PROMPT:/That’s it, concentrate (name of
subject) focus on the details, \carefully exémine the
object you have choséh.

PROMPT : Good

w

(name of subject) r}véx\
your attention on that object,_notice the details you

may want to think about what possible uses it has.

Now . (name of subject) once again turn
your attentfon back in time; pick out a recent event of’
_importance or interest to you and concentrate on that

event.

PROMPT: Good (name of subject) recall in
as much detail as possible the details of the event you

have chosen.

PROMPT: Keep concentrating — (name of
subject) focussing on that past event; remembering

'details you may have missed.



137

Fine (name of subject) now again turn
your attention forward in time; again pick out an event
in the future, Jad concentrate; for example, what will

you be doing when you leave this experiment.

PROMPT: That's it (name of subject)
locate and concentrate on that future event. Push out

all other distractions.

PROMPT: Focussing yaur attention (name
of subject) concentrating, picture the event you have
chosen as clearly as you can in your mind. You’'re doing

fine. B



. APPENDIX VIII

POST EXPERIMENTAL PHASE QUESTIONAIRE
ADMINISTERED 10 SUBJECTS ASSIGNED T0 TREATMENTS

Below are a_ number of questions regarding your

experience in this experiment. Please read the questions

i

‘carefully and circle the answer on the scale below each
question which best describe§”your experiehce.

1. Indicate to what deqree ygu were able to follow the
d1rect10ns you received while cycl1na

@

§— - 3 4 5 6— 7
not very rarely- some mos t near ly all
w at rarely of the - of-the all the ' the

“all . time time time ‘time

2. The instructions I received while cycling were
helpful to me in performing the task.

— 2- 3 5 6 7
strongly disagree disagree undecided somewhat agree strongly
disagree somewhat - agree agree

3. During the cycling task there were times when I thought
1 might not be able to continue. :

o 2 3 w4 5 6T

strongly disagree disagre&gaﬁﬁecidedqsomewhat agree strongly
disagree somewhat 7% " agree. agree

4, 1nd1cate the degree of physical discomfort you
experienced. ‘ .

f— 2— 3 4 « 5 6 7

very Tow moderately undecided moderately h1gh “very

Tow 18w ;. high. .Tf@“' high

5. Would you care to elaborate further on any of your
responses above? i

,ﬁ
‘ %@3}
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APPENDIX IX
INTERVIEW

In your opinion; how could the instructions you

received be improved?

Were there anyﬂaspects of the instructions which you

found particularly helpful?

Were there any aspects of the inst#ictions you found

particularly unhelpful?

A\l

Is there anything I‘haVen’t'asKed‘you about that you

think might be important for me to Know?

~—p

=



APPENDIX X
POST EXPERIMENTKL QUESTIONAIRE FOR CONTROL SUBJECTS

Below are a nuﬁber of questions regarding your
experience in this experiment. Please read the questions
.carefully and circle the answer on the scale below each
‘ duestibn which best describes your experience.

1. Durwng the cyc11ng task there were times when I
thought I might not be able to continue.

1 o 3 4 5 |

strongly disagree disagree undecided somewhat agree strongly
disagree somewhat : agree . agree

2. Indicate the degree of physical d1scomfort you
exper1enced .

1 2 3 4 5 6 7

very . low moderately undecided moderate]y ‘high very.

Tow low , high v high

3. Wou]d you care to elaborate further on an_
: responses above? 3

g
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APPENDIX XI

PERCEIVED RATE OF EXERTION SCALE(PRE)

Very, very light

Very light

(e B (o BN ¢ o B e T 224

11 Fairly light
12

13 Somewhat hard
14 ‘

15 . Hard

"'Very hard o
18 | |

18 Very, veEy hard

20

141



