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. Abstract ./*\7

This thHesis ds concernég witﬁ‘the understanding of motor
performance in a competitive situation. Since competition
induces stress in some individuals, one objective of the
thesis is to explain the nature of this stress. Another more
applied objective is to compare the biofeedback muscle relax-
ation pra}ning with cognitive training wiph respect to their-_
validity as stress reduction methods. "It iS assumed that the
results of such a study might be of-some importance-io sport
psychology. In the;empirical procedure, introductory psycho-

logy students, 48 males and 48 females, completed the..

leferentlal Pensonallty Questlonnalre, the Slxteen PerScn--

ality Factor Questionnaire, and the Test of Attentional and

interpersonal Style. Task performance was measu:ed on three

motor tests 1nvolv1ng different levels of dlfflcuity ~ The
subjects were scored in three pretralnlng assessment SESSlODS,
practlce alone, with experimenter present, and in a competl-
tion with two other subjects. Subjects were randomly a551gned
by sex to attentional Skllls, EMG blofeedback, or cognltlve
coping skills tralnlng{ or to.a éotlvatlon-placebo control
crOup. Four 40 minute training sessions were civen, followed
by the fina}'compet%&ion. In separate analfses for full
groups and for'subqéoups of subjetts l;§§’adept in competition,
final performancesgwere compared'using analysis of coparience.
Both analyses wer% repeated to compare pretraining competitive
performances w1th*f1nal scores adjusted by the removal of the -

entire galns mad by the control group. A cross product

- .
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e analysis. of interaction examlned non~-linear effects of psycho-

metric variables and training group upon flnal gain scoiei>/
Training for skills of attentlon helped less adept subjects
improve performance on a task still beihg learned. Training .
in interrupting self-evaluative thoughté improved group per-
formance on a-well learned task. Biofeedback &as éneffective
in improving perfogmance on any task. Interacticn of, treat-
ment and psychometric variables spec1f1ed attentional training
for over—lntultlve subjects while learning a task who need to
plan their performance, analyse, and identify.task cues and

for over-analytic people who possess the basic task skills,

but who need to adopt a more spontaneous reactlve awareness .

'durlng performance. Cognitive tralnlng was, spe01f1ed for

subjects likely to see themselves as too competent for the
challenge presented. A psychological model for'stress and

its reduction was develcﬁea. It was found to fit not only al;
empirical results obtained in the studf, but also several of

those reported in the literature.
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'INTRODUCTION

For ages man has expressed himself in sportlng activities.
At the same time, sport has allowed a closer examination of

the nature of man. ‘Psychology of sport is& concerned with the -

- ¢

understanding of the ability and character of individuale as
revealed in competitive situations. .

The actual ability a man brings tO the competitive situa-

tion is a function of his natural endowment and, even more so,

~of improvement due to learning. It has been the role of a

technical coach to select individuals with natural talent and
to develop their skills through training. Recently sport
psychology has begun to make its contribution to competitive
performance largely by examining and correcting personallty‘
characterlstlcs which are associated with less than maximum

performance. It has been recognized that some individﬁals

are disposed to experience, more than others, an unusual

" degree of stressunder competitive conditions.

- One group of sport psychologists has assocmated stress

.w1th muscular tension and has concentrated on biofeedback

techniques as a means of reducing this tension. Another'
group has recognized stress a3 a psychological phenomena and
Iy : .
has attempted to remove stress directly by .psychological
e .

cognitive treatment.
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This study allows for a comparisoh of biofeedback and
‘cogﬁitive approachee-to the treatment of stress and examines
the effects on performance of tralnlng methods derived from
these approaches.

Methodologically ‘the study will be based on samples from
@ university population in which a broad ranée of motor
ability and resistance to competitive Stress should be feund.
Furthermote, the study will involve the use of psycho-motor
laboratory tests rather than actual sport performance to
_control the amo;nt of familiarity with the tasks. The tasks
~will vary in degree of difficulty &hich should allow a
closer examlnatlon of the relationship between learning,
stress, and performance. These_methodologlcal considerations
are noted here because of a prevailing tendency in sport
psychology to study cnly skilled'athletes in a given sport.

The contents of the thesis comprise an extensive
review of literature (Chapter 91‘ a éescrlptlon of the
.experlmental de51gn and procedures (Chapter IT), a statis-
“tical analy51s and interpretation of results (Chapter III),
and 4 general discussion with conclusions (Chapter IV). The
appendices contain protocols for the assessment sessions,

a sample of a less known psychometric test, excerpts from
the training methods, information relevant to sampllng, an

addendum to one of the statistical Procedures, and a

rationale for combining task trial scores.



CHAPTER I

[}
REVIEW OF THE LITERATURE

The central problem of_this investggation is to pfoﬁide
psychological training t¢$ improve motor performance under
competitive conditions. This includes, but is not limited
to, overcoming motor perf;rmanpe impairmenp uﬂder competi-
tive conditions. |

The review of the literature begiﬁé with an organization
of redearch relating competition to performance. Task diffi-
culty and £he individual's ability to do the task are shown .
to influence this rélationship in a manner which is compa-
tible with’a model of psychological stress. The research on
psychological stress and performance fs arranged to argue for
a4 perceptual and cognitive basis for psychological stress,
for‘the univocally negative influence of psychologiical stress
upon’ motor performance, and for the capacity of the indivi-
dual to learn ﬁo cope with and reduce psychologibal stress.

Finallyf research is-presented to analyée three
‘approaches ég'étress reduction which are suitable as psycho-
-1ogical_FFaining to improve competitive motor performange.
‘These appfoaches are: electromyographic (EMG)-biofeedback.

to teach control of .general muscular tension; cognitive

coping training to teach recognition of self-defeating
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appraisals of situ;tions and appropriate substitute coping
techniques; and task attentional training to teach sensory
awareness and atteqtional focusing. techniques appropriate to
task performance. The chapter concludes with an examination
of the important issues identified by the literature review
“which provides the basis for the derivation of the research.

’

hypotheses.

Psychological Stress and Motor
Performance in Competition

Task Difficulty and the Effect of
Competition upon Motor Performance ' 1

rd

The difficulty of the motor task seems to influence -
whether performance is improved or impaired when competikive
and non-competitive conditions are compared. Task difficulty

is often assessed in terms of the task demanding simple motbr
responses or gompléx-moto; responses.

There have been several studies in which compeéitive
conditions have proven beneficial to the group perfotmance of
simple motor tasks. TIn a study of the effects of rivalry on
hand grip strength, Moede (1914) found that performance during
dual éompetitibn exceeded that of solitary performance. He
further found that best strength scores were attainéd by in-
dividuals participating in a form of group competition.
Forlano .(1932) investigated the éffects of competition on

speed of cancelling out the letter "E" on a typed page. The

subjects performed the task under four different conditions:



1) Individual competition. -
2) Working for the class. . d )
3} Competition between the teams comprised

of both sexes.

4) Competition between the sexes.

The study demonstrated that-competition.between the sexes was
the most effective incentive’;;hdition, followed by individual !
pérsdnal gain,‘team‘competition, and a desire .to ﬁelp the
cless; Noble, Fuchs, Robel and Chambers k1958) fouhd that a
: social;cémpetitive situation uniformly improved discriminative
reaction £ime for their subjects. Church (1962) found that i
mean simple and discriminative feacfion time was significantly
better under competitive conditions for his sample of 92 sub-
jects. Wilmore (1968) investigéted'the work capacities of 20
. college males on a bicycle ergometer under competitive and non-
competitive conditions. Tﬁe mean work output and riqing time
for competitive, conditions wasrsignificantly greater than for
the control conditions.

Competitive conditions appear to impair performance on
more co&plex motor tasks. Shaw (1958) studied the effegtive- ’
ness of co-operation and competition in motivating performancé
on a perceptual tracking task. Competition was the least ' '
effective condition, co- operation waﬁ\the most effectlve while

',

an 1nd1v1dual condltlon fell between the two. Petre and
Galloway (1966) gave their three subjects practice on a motor
task until acquisition of a high level of proficiency. The

Rask was a roadracing. track set driven by a hand-held trigger.
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The effect of introducing dual competitién éfter the motor
skills were well learned led to .a very signifiéant performance
decrement wnich the autﬁors aétributed to a tendpncy for
competitors té drive their cars too fast, thus causing them

to go off the track.

L

Subject Ability and the Effect of
Competition upon Motor Performance

The level of performance achieved in pretesting on the
experimental task has been employed as a direct measure of the
subject's ability to do the task. Ability, so defined, has been
found to influence whether motor performance is improved or im-
paired when competitive and non-competitive conditions are
compared.

The introduction of competition led to improvedltask‘per-
formance for subjects of low ability when speed was measured
on a tapping task (Moede, 1914) and when speed of reséonse
was assessed independent of accuracy on an assembly task.
(Whittemore, 1924). Subjécts who had high ability.on Moede's
task deteriorated in their perforﬁance with the inéroduction
of competition. The author attributed the deterioration to a
sentiment of this being an easy win for those high in ability.
There was no significant difference'beéween speed of response
under competitive and non-competitive conditions for
Whittemore's high abi%ity subjécts. ‘ &

On complex task performance, Whittémore (19243.found that
accuracy for all subjects decreased with competition. 1In a

repeated measures design, competition impaired low ability



subjects’ stabllometer performance in an early stage of the
experlment and improved the performance of high ablllty sub-
,Jects in a late stage (Wankel, 1969). Competition improved*
physical fltness test performance of high ability subjects but
not ldéw abll;ty subjects (Strong, 1963). Hrycaiko (1977) did
not find an ébility level by competition inferactidn. " The
high ability group perfo;med significantly better on the ball
roli-up task than the medium or low initial ability group
over the 40 trials under both competitive and non-competitive
conditions. It is likely that Strong similarities between
Hrycaiko's conditions account for his results. Both conditions
involved coaction, twaAsubjects working simultaneously. In
the competitive condition, the two subjects were joined by four
"research experts interesﬁed in how young boys learned skills."
At no time were the subjects encouraggd to compete with each
other. A subjéct was never able to_observe his coactor's
performance.

The effect of competitiocn upon motor performance seems to
be modlfled by the interplay between task dlfflculty and sub-
ject's level of ability or skill. A tentative conclusion from

. the research presented is that when a rough equilibrium exists
rrrrrrrr - between difficulty and ability, possibly just favoring ability,
competition improves pérformance. However, when a pronounced
imbalaﬁce exists, competition impairs performance (cf. Mgede's
explanation of the boor performance on an easy task by high
ability subjects; also Wankel's low ability subjects in an

early stage on a complex task), There are stimuli in the



competitive environment, such as the presence of an opponent
and judges, which can trigger thoughts about the balance be-
tween task demands and one s'abllltles. Such thoughts may
Yo
occur ﬁuch less frequently in a non—coméetitive setting where
the triggering stimuii are absent. Moreover, performance im-
pairment may be less a function of the objeetive differences
between the task aemands and the subject's capacities to meet
these demands and more the result of the subject's estimate of
that difference. This line of-reasonihg is presented in an.
examination of psychological.stress as the agent of perfor-
mance impairment under competitive conditions. ‘ .

. ‘.'J!r

The Nature of ésychological Stress
and Its Effect on Performance

-

According to ﬁcGrath (1970), psychological stress occurs
"when a person pereeiVes or anticipates an imbalance between

an environmental demand and his own response capability,‘When
. X =

the conseguences are perceived to be imﬁbftant.- Stress occurs
when there is either too much or too little demand placed
upon-the person's capabilities. The ideal state occurs when
some demand is-made upon a person's capabilities, but a
dema;d'roughly equivalent to those capabilities. ’

Martens (l975)\modified McGrath's stress definition,
"competitive stress can be defined as a perceived imbalance
between the demand or e#pectation of the objective competitive
situation and the response capability of the person under
conditions where failute to meet the demand has important

consequences for the person" (page 82).



It has been the .practice of most researchers to mani-
pulate the environmental demands so as to observe the effects
of stress on performance without, at the same time, measuring
or'modifying the.subjects' perceptions of their own ability,
or imbalance. In a common research paradigm on the effects
of stress on motor perforﬁance,-the experimenter manipulates
some sﬁimulus such as/e1ectric shock, threatlof failure,
requirement that a task be finished in a short period of
time, or a-~film portraying industrialraccidents. The exper-
imenter selects a situation which seems to be threatening to
most people. 1In his experiment he manipulates this situa-
tion to induée stress in those subjects in contact with the
threatening stimulus. As Lazarus, Deese and Osler (1952)
point out, the assumption herein is that the motivations of
people afe the same vis-3-vis the stfess. In failure
induced stress it is assumed that the subjects all aspire to
the same level of success. '

Lazarus, Deese and Osler (1952) reviewed research on
verbal and perceptual motor performance in stressful situa-

_ tions and concluded that although a large number of studies
indicate impairment of performance under psychologlcal
stress, some subjects’ performance will be fac111tated and
others may not be affected at all. Thus the effects of
stress on perfdrmance are not general but "will depend upon
what the individual expects or demands of hlmself" (page 296)

Thus, though they recognize individual dlfferences, Lazarus

et al (1952) continue to equate stress with external factors



or stressors.

A search was made for literature which examined the

on performance. Two studies (Ganzer, 1968; and Fenz,
demonstrated that subjects who performed poorly in the ;
_threatening situations demonstrated, in various ways, that
they perceived an imbalance between the demands of the
situation and their response capabilities. Ganzer's high
test anxious subjects during the task on which their perfor-
mance was at a lower level than the other groups, often made
comments critical of themselves. Fenz, in 1973, administered
pictures similar to the Thematic Apperception Test pictures
to good experienced jﬁmpers and to poor novice juﬁpers.
Responses to the pictures testify that the experienced jumper
becomes increasingly more externally task-oriented whereas
the novice jumper ruminates on his own fears or expends much
of his energy fending against them. Here is an example of

comments made by'poor novice jumpers:

A parachutist is sitting in an airplane
thinking about what it's going to be like
to go out for the first time--~-kind of
danxious, kind of wondering, looking at

the ground so far below, and praying to

God that he is going to make it, and won-
dering whether he is going to have the
nerve once he gets out on the step to

push himself off, and waiting for his chute
to open. (Fenz, 1975, p. 331.)

In research more related to competitive stress, O'Hara

(1977) found that basketball players whose performance
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- logical Stress

»showed the greatest deﬁerioration when foul shooting in
competition, reported having the habit of criticizing -them-
selves after making an error and reported being aware of the
thoughts of others evaluating their performance while they
were shooting. .

In summary, psychological stress in competition involves

a preoccupation or concern about measuring oneself to the
task, the opponent, one's own expectations. Stress, so

defined, hurts performance. Reduction of such stress should

bring benefits to performance. | -
The review of £he literature proceeds to examine reseafch
on the stressors in the competitive situation-and the internal
mechanisms of stress, in order to derive hypotheses concern-
ing methods of- stress reduction for perfogmance improvement-
under competitive conditions. ;7:

Factors in the Competitive Situation
Capable of Contributing to Psycho—

In a review of over 200 studies relating to stress.
research, McGrath (1970) catalogues the varieties of settings
for stress research. These are the antecedent conditions
involved in the stress situation. They involve‘manipulation,
of physical stimuli, manipulation of social-psychological
conditions, or manipulation of task-inherent conditions in
real life or experimentally contrived studles. There are
approxlmately 17 stimulus classifications upon which stress

research has been based. fThe potentially (stress-provoking

#
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stimuli of the competitive environment are treated in four

types of studies on McGrath's list: : Eif-
l) . Studies based upon evaluation threat.
2) Studies based upon failure. '
3) Studies of distraction stimuli.
4) Studies of the effects of time pressure.

Evaluation threat may be found in the competitive situa-
tion in the presence of an evaluative and knowledgeable
audience, in ego-involving instructions regarding the meaning
of winning and losing, or in{the use of recording devices:
such as cameras. Each of these has been found to facilitate
‘or impair perforﬁance of different individuals on the same
task (Cottrell, Wack, Sekerak & Rittle, 1968; Ganzer, 1968;
.Kuklé, 1974; Liebling.& Shaver, 1973).

Failure and successf erfor and good'élay occur frequently
in competitive situations. Research indicates that both
success and failure influence future expectations of success
and performance, with certainlindividuals improving their
perforﬁance, while for other'individuals,'performance deter-
iorates (Weiner, 1966; Feather, 19663 Gallwey, 1974).

The competitive situation often differs from the prac-
tice situation, in the presence of additional stimuli which
can distract the competitor from attending to tésk'perfor—
‘mance. Most research on distraction stimuli as provokers of

stress has centered on noise and extraneous visual stimuli. °

The competitive situation itself may contain a number of
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:distracting gtimuli: an audience, cameras, and the pre-
sence and actions of one's opponent. The past behaviours in
the form of successes and failures can be thought of as
distractors from the'present focus on the task. Reminders
about the aﬁoﬁnt of time remaining in a contest can be dis-
tracting from task performance. Certain authors conclude
that impaired performance under evaluative situations is
primarily the result of distraction of attention (Kelley &
Thibaut, 1954; Jones & Gerard, 1967; Wine, 1971).

In summary,.stimuli are found in the competitive set-
ting, which afe often assumed in research design to be at
least moderately threatening to a wide range of people;
These stimuli incréasé the objective demands of the situg&?on
or task. They are stressors, but it is unlikely they pro-
duce stress in all subjects, nor do they lead autoﬁatically

to performance impairment:

Factors Within the Individual Which
Regulate Psychological Stress

The following model relies heavily upon the theories of
Lazarus (1966, 1967); McGrath.(1970): and Scott énd waard
(1870) . A first step in the process leading to a state of
psychological stress is the cogniti&e appraisal of some cir-
cﬁmstance as a threat to the réalization of some goal. Such
"an appraisal is energizing and thus, some form of action, a
coping process, is evoked to dissipate the felt tension

accompanying the perception of threat. When, for whatever
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reason, the individual céntinues, beyond a time of his own
tolerance, to perceive the threat as unmastered, a state of
psychological stress exists. The concomitants-of psycho-
logical stress that interfere with motor performance are
muscular tension inappropriate to efficient performance and
a focus of attention inadequate for the demands of the task
and the level of skill of the individual.

Cognitive appraisal and coping processes in stress and

motor performance. Stress reaction depends upon‘Fhether or

not events are cognitively appraised as threatening (Lézarus,
1966). Lazarus, Speisman, Mordkoff and Davison {1962)
reported that most of their subjects were highly disturbed

while watching a silent film entitled Subincision. The film

depicts a puberty ceremony in an Australian stone-age culture

during wh%yh th;w enis of the adolescent is partly dissected
by means‘of a One knife. Later, Speisman, Lazarus,

‘Mordkoff and é::ison (1964) demonstrated that the magnitude

of the disturbance could be reduced through‘the introduction
of experimentally created sound tracks based on the ego
defensive cqncepts of denial and intellectualization.

Finallf, Lazarus and Alfert (1964) were able to preventatively
lower self repports of disturbance £o the film as well as -
lower the stress indicators of heart rate and skin conduct-
ance by playing the denial and intellectualization passages

to the subjects before they viewed the Subincision film.

Lazarus (1966) concluded that the experimental subjects did

not undergo the stress experienced by the control group
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Because, as a result of the'pre-played sound track, the
experimental subjects came to cognitively appraise the events
depicted in the film in a neutrai manner.

Through changes in si%f-reports of discomfort and in

physioclogical measures of tension, the Subincision studies

demonstrate the effect of different interpretdations on the
perception of a situation as threatening. The cognitive
appraisals alone are not streés. Rather, stress results from
the failure of the individual's efforts to deal to his satis-
faction wiéh the threat he perceiées. Success or failure is.
a function of the coping processes or techniques he employs.

As soon as something is appraised as a threat, some
coping process is activated to deai with the perceived harm
(Lazarus; 1967). In terms of the 1970 theory of Scott and
Howard, from the moment of threat appraisal tension builds up
but is gradually dissipated insofar as the coping process
effectively deais with and. resolves the perceived problem,
Should the ihdividual's efforts be insufficient to resolve
the threat, tension will not be dissipated. It is at this
point, with high tension and the awareness of not handling
the perceived threat appropriately, that tﬁe inéividual is
thought to be in stress (Scott.s Howard, 1970} .

Houston (1975) had judges categorize the..coping mechan-
isms of university students taking examinations. lHe £hen
observed the correlations of the various coping mechanisms
with reported anxiety and with examination performance. Some

-coping techniques were effective in reducing tension or

i



~ anxiety but.were ineffective for exam performance, erg.;

. [}

denial. Intellectgfllzatlon was assoc1ated’w1th low anx1etyl
.and- good performance, whlle worry was assoc1ateé with hlgh
anxiety and poor performance. Tt would seem that intellec-
tuallzatlon would avoid a stress reactlon entirely. Denial
would be similarly effective unless the person was forceg to
acknowledge his poorlperformance, as would no doubt be the
case in a competition with clear presentation of results.
Worry would seem to lead directly to stress.

The differential effectiveness-of coping techniques is
demonstrated in the sport of gymnastics in a study by Mahoney
and Avener (1977). The investigators interviewed male
gymnasts at the trials for the 1976 U.sS. blympic Team and
later compared, on the results of those interviews, those who
made the team with those qto did not. Each group eppraised
. the compet;tion as threatening. The interviews suggested
that the more successful athletes tended to "use" their
-anrlety as a stimulant to betteiiﬁerformance. The less
successful gymnasts seemed to arouse themselves into near
Panic states by self verbalizations'and images which belied
: self doubts and impending tragedies.

Adaptive behavior and better performance inlsituations
such as competition may demand more appropriate cognitive
hppraisals and/or more effective coping reactions. Research

on training methods which take this approach of reduc1ng

stress will be described in another section of the literature

rev1e7. - : ‘
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A Muscle tension, stress, and motor performance. There

is widespread acceptance within ciinical sport psychology
that stress increases skeletal muscular tension, that tﬁi%Jis
;pappropriate for good performance, and that, the athlete Aust
learn to control excesé mngie tension (Nideffer, 1976; Tutko
& Tosi, 1956; Vanek; 197?). Perhaps because of this accep-
tance, insufficient attention has been devoted to teéting
hypotheses relating muscle tension, stress, and motor per-
formance. Two related propositions have been studied by
.investigators: that muscle tension varies directly with
stress; and that changes in muscle tension are accompanied by
changes in‘perf?ﬁhénce. )

There is.some research that indicates an increase in
muséle tensioﬁ accompanies an increase in stressﬁswggzording
to Hellebrandt (;958?T\when an individual under extreme
stress wishes to make a move in one limb, acé&on;potentials
in muscles located in ail four extremities, the head, neck,
and trunk can be measured. This finding is supported by
Lundervold (1961). Malmo (1970) compared chronic \anxiety
patients and normals on their return tg baseline muscle ten-

v
sioh after a loud tone was sounded. In both groups there
was an identical rise in muscle tension with the onset of
tﬁé tone but the normal group returned to baseline leygls at
a significantly faster recovery rate. Ankiety weaken; the
inhibition of muscle tension so_that increased tension of the

skeletal muscle is found as a symptom of anxiety (Malmo, 1970).

Muscle tension should likewise accompany the anxiety present

3



during a staie of stress.
The level of muscular tension has been related to per-
formance in at least two ways. Stengett (lQS?)-measurgd
performance on an auditory tracking task aﬁd muscle activity
in the muscle groups of the wrist and uppef forearm of the
passive Hfm that corresponded to three‘incentixg‘sgzii:fons:

'a'high incentive condition where iarge monéy bonuses fo;\good

-

performance were offered and strong electric shock was
threatened for pooxr performance; an inte e inéentive
condition where less money was offered for performance and
shock was not mentioned; and a low incentive condition where
the individual was told his performance was not important.
Stennett found that ,the condition with threat of strong
electric shock prodqgsd the higﬁest muscle tension and
tracking performance was impaired in this condition relative
to theé intermediate incentive condition which yielded the h
best performance of all;_ A second way in which muscular
tension is related to performance has been through the proce-
dure of relaxation. The relief of muscular tension, through
relaxation, has been shown to lead to improved performance in
some cases. This literature will be presented in the section
" :

on stress reduction. _ . , «

Inappropriate focus of attention, stress, and motor

performance. Stressful circumstances have been related to

. ' ’ ”
changes in attention in several ways. Easterbrooke- (1959)
-and Solley (1969) report that stress narrows the focus of

attention so that the subject becomes relatively blind to
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stimuli on the periphery of his visual field. When the indi-
vidual feels-very threatened, the attentional field may
become so narrow that no stable orieptation towards the
environment can be maintained and attention will be dis-
tracted by the slightest Var;ation in the external and/of
intepnal environment (Wachtel, 1967; Nideffer, 1976);

Berkout (1973) tested highway patrolmen on a high-speed
driving task against time and errors. The most successful
drivers were those whose attention did not wander; as
defined gy fewer unnecessary eye movements and greéter inci-
dence of beta wave in the occipital electroencephalogram.

The theoretical literqture relatiné'focué of attention,
stress, and motor perfofmance is represented in tﬁe writings
of ﬁideffer (1976), Wine (1970, 1971, 1974), and Gallwey
(1974). Nideffer (1976) proposes two dimensions of atten-
tional focﬁs, a broad to narrow continuum, and an internal-
external dimension. Each task has certain attehtional
demands, for example, a football quarterback planning to pass
hag a narrow external focus as he follows his prime receiﬁer.
If the latter is not in position to receive the pass, the
quartepback must quickly shift to a broader external focus
of attention in ordéfh;o determine the one secondary
receiver best in position to catch the pass. According to
Nideffer (1976, 1976§), individuals vary in attentional
+style, their skill in dealing with the wide variety of
attentional demands, and this skill affects the amount of

stress which different individuals experience and

~
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consequently, the different levels of‘;erformance they
attain,

Wine (1971) proposed an attentional internretation tb
écbount for poorer academic performance by tgft-anxious
sﬁbjecés. As the ﬁotential for evaluation An a situation
increases, high test-anxious subjects tend to focus more of
their attention intefnally upon thoughts of self-evaluation

and less of their'attention is focused upon the task so that

performance impairment results. Psychological stresgf as

defined by McGrath (1970), is internally directed attention;
to the extent the individual continues to attend to his per-
ceptions of the“unmastered threat, his task performance can
suffer. Correlational support for Wine's (1971) hypothesis
is found in the préviogsly cited study by Fenz (1975); the
better parachute jumpers gave stories containing task-
oriented Ehougﬁ£s while the poorer jumpers indicated self-
evaluative focus qf attention. Similarly, Morris{.Smith,
Anarews, and Morris (1975) found“poorer typing performance
among business college students who reported having greater
worries about their performance prior to the test. ‘
Gallwey (1974) repudiates any time spent on self-
evaluation while playing a sport. He teaches people to
occupy their ﬁinds with simple repetitive phraseés which allow
sensory-motor responses to occur independent of and uninter-

~

rupted by intellectual and affective responses. Studies by

Berlin (1947) and Cugini (1958) show that when subjects

carry out additional verbal tasﬁs such as rea&ing a story or

ha = T T AR R T T S
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counting dots simultaneously while practising a motor skill,
; they learn the skill just as well if not better than subjects

not so “"distracted."

Training Approaches for Reduction
of Psychological Stress

For at least some individuals, motor performardce is
impaired in the competitive situation, relative to the non-
competitive situation, as a result of psychological stress.
Such stress is called psychological in the sense that it is
based upon a cognitive appraisal of a circumstance within
the competitive situation as threatening to an outcome or
State important to the individual. 'This is in contrast to a
physical stress involving physical-tissue damage to the

" organism. ‘If the individual does not manage the perceived

L L

threat to his own satisfaction, stress is manifested in a
é;straction of attention from the motor task (anxiety) and
an increase in skeletal muécle activity (muscle tension).
Distracted attention and excess muscle tension, either alone
or in c?mbination, interfere with efficient motor perfor-
mmme.d

It ﬁay be possible to improve performance in the com-
petitive Situation through methods which help the individual
to develop skills instruﬁental in reducing or circumventing
psychological stress. Three approaches are présented.. In

one approach, the individual learns to recognize and change

his maladaptive cognitive appraisals and toﬁcope with threat

.
WA AT
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more effectively. This approach has been given several
names, for example, rational®emotive therapy (Ellis, 1958;
Trexler & Karst, 1972), systematic rational restructuring
(Goldfried, Decenteceb & Weinberg, 1974), stress inoculatioh
training (Meichenbaum & Cameron, 1972), and stress-coping
training (Holrofd, Andrasik. & Westbrobk, 1977). The methods
of this approach all try to change the stress process in its
early stages. The next two approaches work-directly on the
‘two factors that interfere with motor performance. 1In task-
attending training or attentional training (Wine, 1970;

- Nideffer, 1976), the individual learns to analyse the atten-
tional demands of the task, gets practice in maintaining. the
right focus of attentiof for the task, and learns techniques
for returning his focus of attention to the task. 1In this
approach it is asgumed that the individual will experience
less stress because, occupied with a new attentional set, he
w%ll not notice the "threatening" stimuli. The third
approach teaches the.individual to'control,_pfimarily.lower,
his muscle tension. This is a relaxation approaéh which
until recently was most commonly taught by verﬁal instrug—
tions and demonstration (Jacobson, 1934; Bernstein & Borkovec,
1973; Goldfried, 1971). Budzynski and Stoyva (1969) developed
an electromyographic (EMG) feedback technique for teaching
voluntary relaxation which provides the subject with contin-
uous objéctivé evidencé of his muscular activity level;
Relaxation could decrease any muscle tension involved in the

stress reaction. With lower muscle tension, the competitor
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may be better able to control his motor performancé and thus
avoid the stress that could be provoked by.errors. All three
approaches assume that learning to control the stress reac-
tion in the training sessions can later be transferred and
applied to reduce stress.ih the targeg situation, in this

case, the competition.

Changing Maladaptive Cognitive Appraisals

Method. This training begins with the presentation of
the rationale: instructions and exercises designed to assist
the individual become aware that distressful emotions,
physical sensations, and even unwanted actions are the con-
sequences of negative thoughts about the events that happen
within and around him. The individual then gets practice in
self-monitoring, noticing, and recording his own stress-
provoking negative thoughts particularly in the target area
of his life, that is, in social interactions in the case of.
interpersonal anxiety, in academic settings in the case of .
test anxiety, or in game moments in the case of competitive
stress. Next, the person is taught to interrupt negative
thought and to substitute behavior that will relieve his
dist£essful emotion. Thus, the method teaches the person to
cope first with the feeling of stress rather than with the
threat. Three coping techniques used at this point by
Holroyd et al (L977) are reappraisals of the provoking
stimulus, diréction of attention to some other stimulus in

Fgﬁ/environment, and escape in

to célming imagery. A second

e
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level of coping is the use of self-instructions to guide
one's behavior in a situation so as to avoid stress. During
training the trainee practices the coping skills using
mental rehearsal, role pPlaying (behavior rehearsal), and the
actual experiences of his daily life.

The steps up until the coping skills are practiced form
the "insight" component (Meichenbaum, Gilmore & Fedoravicius,
1971). Wiﬁﬁin this phase, some training methods also help
the trainee to identify the irrational beliefs that sustain
his maladaptive cognitions (Ellis,-1958; Trexler & Karst,
1972; Goldfried, Decentgceo & Weinberg, 1974; Holrovd,
Andrasik & Westbrook, 1977). Practice of the coping skills
is called the "coping imagery" componeﬁt (Meichenbaum, 1972).
Together these two components form what Meichenbaum (1972)
called "cognitive modification. " Practice of the coping
skills during exposure to one Oor more "stressful” stimuli is
called "application training” and these three components
form what has been called "stress inoculation training"
(Meichenbaum & Cameron, 1972).

~
Outcome studies in evaluation settings. Recéﬁ;fresearch

indicates that therapeutic intervention procedures designed
to alter cognitive appraisals in anxiety arousing situations
are effective in reducing self-reported discomfort of speech
anxiety (Meichenbaum, Gilmore & Fedoravicius, 1971; Trexler
& Karst, 1972) and test anxiety (Meichenbaum, 1972; Osarchuk,

1974; May, 1975; Holroyd, 1976; Goldfried, Linehan & Smith,
1976) .
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The findings with regard to performance improvement
after cognitive appraisal-training are equivocal. Test
performance was not improved by the ﬁroceddreé in the studies
of‘May {1975) and Osarchuk (1974) . However, Meichenbaum's
(1972) results show that cognitive modification was more
effective than standard desenéitization on grade point aver-
age. Formerly high speech anxiéus subjects who received cog-
nitive training gave test speeches with fewer behavioral indi-
cations of anxiety as rated.by independent obs?rvers than
control subjects (Meichenbaum, Gilmore & Fedoravicius,;~1971;
Trexler ahd Karst, 1972). Trexler and Karst found significant
behavioral improvement only appeared in a delayed post-
treatment measure whereas self reports of anxiety had de-
creased in the first test speech right after training.

Goldfried and Trier (1974) put forth the view that a.
longer time has to pass before coping training can fully
"take effect“ in order for subjects to have_the opportunity
to encounter and cope with a sufficient nuﬂéer of situations
for the new coping skill to fully develop through pfacticéﬁ
On the other hand, rapid results may be possible. The
anxiety and ability to cope of surgical patients was rated
by nurses to have significantly improved after one coping
skills session of 20 minutes as compared to subjects in
contrél and information-only groups (Langer, Janis & Wolfer,
1975).

Perhapé cognitivé“goping training, like systematic de-

s

sensitization, needs to be'sﬁpplemented with some skills

S - e e LT ST T
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training applicable to the task if task performance is the
target of training. Reviews of the systematic desensitization
for test anxiety research literature argue for skills training
as the agent of any performance imp;ovement (Allen, 1972;
Anton, 1976). Cognitive coping training, as Goldfried and
Trie; (1974) claim, may be more effective than no training in
&he long run, but perhaps not because the coping skills re-
quire refingment% Insgsad, as a result of cognitive coping
training, the person does not become as threatened in the
evaluative environment and he can now devote his attention to
learning how to éerform the task better. It is the consoli-
dation of the %ew task learning that delays task improvement
for the cognitively trained individual. Methods of stress re-
duction that help the individual deal productively with the
task may be even more effecéive especially insbfar as the task
has not yet been mastered. On the other hand, cognitive
training may be associated with rapid improvement of task pef—
formance when the task is well learned and feelings of stress
had held back full realization of.this mastery. Task-
centered methods should ignore the main contribution of cog-
nitive coping training which seems to be téaching the indi-
vidual to cope with his feeling of stress. Adequate compari-
son of these two approaches to stfesslreduction requires at
least two tasks. In this way, cognitive coping training

will be compared with a ﬁethodmwhiqh teaches the persoﬁ how
to deal with the real source of threat in the eva1E‘é‘!-.-_'1:'9'13:---)’w

environment, the task. Such a training method, attention
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training, is described in the next section.

'Directing Attention to the Task and
Maintaining Task Focused Attention

Method. The attentional training to be discussed in
this section refers to the practice of thoughts and actions
tha; help the person identify and concentrate on the key
elements in the task that will enable successful taék
completion. The training does not directly deal with atten-
tional errors. It does not try to correct faulty'and mal-
adaptive cognitive responses to people, events, objects, or
to internal sensatiéns, e.q., worrying about how well one's
opponent has done. 1Instead the training attempts to teach
and build success-favoring attentional response habits to
these same stimuli, e.g., "During play, .I say 'Bounce,'
everytime the ball bounces on the ground, and 'Hit,' when-
ever I or mf opponent hits the ball" (Gallwey, 1974).

Attentional graining was the name used by Wine (1970,
1971) for a self-regulatory technique in the treatment of
test anxié?y. Wine hypoéﬁesized "that directing the highly
test-anxious subject's attention to task-relevant variables
and away'from selg—relevant variables will effect performance
improvement" on academic tasks.

Wine (1970, 1571) combined techniques to hélp trainees
become aware of the debilitating effects of self-evaluative
thoughts with practice on tasks during which-the trainee
heard reminders to attend te the task. Wine's (1974a)

training manual includes relaxation training, attentional
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exercises, and modeling pProcedures of substituting}task
analysis remarks for worries. The task analysis réﬁarks are
chosen by the trainee after a.very detailed skills analysis
of the task. While the manual is specific to academic tasks,
thg approach conforms with the clinical sport psychology
techniques of Gallwey (1974) and Nideffer (1976). It is
important to note that these latter techniques have not been
experimentally investigated. Moreover, there have beén
extensive cHanges in the Wine method (Wine, 1970, 1971, 1974,
1974a) and this method has consistently provided some amount
of cognitive coping training.

Attentional training presents the rationale that the
trainee can avoid stress by practicing the right attention
for performance of the task and allowing his body to dd the
task. Steps in attentional training.involve:‘ awareness
exercises to help the trainee become aware of sensation as
opposed to reflection-~based-upon-sensation; the dlséﬁ531on of
the broad-narrow and internal-external dimensions of atten-
tion; mental replay of the tasks and discﬁssion of the
importané.sensations in the performance of each task; mental
rehearsal of attending to these sensations and making appro-
priate task-oriented reminders; practice of concentrétion
techniques such as attending to one's b;eathing as a means of
remaining aware of the present surroundings; méntal reﬁearsal
of using the concentration techniques while performing the

s
-

tasks.
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Outcome studies for variations of attentional training.

Wine (1970) reported the results of four studies designed to
test her hypothesis. Subjects were female university students.
In the first three, which were laboratory studies that com-
pared instructions designed to direct attention to the task
with instructions designed to direct subjects' attention to
themselves, there was no significant effect on task perfoF—
mance due to type of instructions. The fourth study, a
treatment study, compared the effects of six hours of task
practice with attention directed to the self versus six hours
of attentional training veréus six hours of attention training
and relaxation. The last two treatments we}e equally and
Highly effective at improving performance on standardized
academic measures and at reducing self reported text anxiety,
in comparisons of within—grpup posttraining measureslwith
pretraining measures uncorrected for between-group differ~

ences.

Little and Jackson (1974) did a modified replication of
Wine's (1970) treatmeﬁt étudy. Grade 7 and 8 students who
scored high in test anxiety but moderately in generalized
anxiety, were randomly assigned to one of five conditions.
These wereuaftentional‘training, relaxation training, atten-
tional training plus relaxation training, a piacebo expec—
tancy test practice group, and, finally, a no treatment
group. A significant decrement in text anxiéty.and general.
anxiety was obtaingd by subjects in the third condition, the

combination treatment of relaxation and attentional training.
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On tﬁe other hand, performance improﬁements on subscales of -
the Wechsler-Intelligence Scale for Children and the
Differentiai Aptitude Test were obtained for subjects in each
of the. four treatment'conditions. Greatést gains on an acade-
mic task occurred for subjects givén attentional training.
Twenty-one high test anxiogg male undergraduates were
assigned to a ﬁodeling and scrigféd roleplaying treatment or
a delayed treatment condition by.Malec and Park (1976).
Subjects in the treatment group viewed a videotape of two
_scenes in-wﬂigh‘a character first became anxious about a
test and then redirected hié attention to productivg task-
oriented behavior. Subjects then took turns pléying the role
of the videotaped character by acting according to the script.
When the secﬁnd group Qas later treated and the results of
both groups combined and compared to pre-test scores, test
anxiety had been changed in that the subjects now tended to
label thgir arousal ﬁositively. Performance on the Wechsler
Adult_Intefligence Scale digit symbol task was not changed

significantly;

Y -

'Perfofmanceién the Wonderlic Personnei Test was likewise
not improved Ey thé mehﬁéi rehearsal of substituting self-
instructions of attending to the task for‘anxiety"arousiné
self-verbalizations while imagining.being in one of a serieg
of 16 graded scenes related to_taking tests (May, 1975). -]
Treatment was carried out over four weekly one-hour sessions.

‘Contrary to the description of attentional training,
each of the studies reported to this point included training

Q‘.
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on the avoidance of irrelevant self-thinking. Fiﬁger and
Galassi (1977) had subjects practice attention directing res-
ponses without reference to what they were replacing. Their
test anxious college student subjects were aésigned to one of
four groups: attentional treatment, relaxatioﬁ‘treatment,

a combination of thé:Z two, or a waiting-list control group.

Each of the three trained groups practiced the imagination of

three scenes:

1) A stimulus scene related to test taking or study.
2) A response scene.
3) A reinforcement scene.

The stimulus scene was described for the subject to imagine;
the subject was asked to imagine himself making an adaptive
response in the scene; finally, the subject was allowed to

imagine a scene especially reinforcing to him. The stimulus

"scenes were standardized for all treatment groups. Atten-

tional responses were cognitive responses involving task
attention, e.g., "If I just read the questions and pay atten-

tion to what they are asking, I'll be just fine." Relaxation

. . o . .
responses focused on lowering emotional arousal, e.g., "The

important thing to remember is to take a slow deep breath and

let the tension leave your body.“ The combination group

- practiced both responses. Both cognitive and emdtionality

indicators of test anxiety were reduced significantly by each
#
treatment. Again, however, significant, changes were not

obtained By any group on perfo;mancezmeasures, the Wonderlic

=

>
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Personnel Test, and the Digit Symbols Test.

The practlce of self statements such as, "I w1ll pay
attention and I'1l do alright," seems 1nsufflclent to deve-
lop a task—oriented focus of attention. In Wine's (1970)
treatment study, where performance improvement waé'gghnd on
the Wonderlic, Digit Symbol, and arithmetic problems,
subjects shared task strategies and discussed to what task
elements attention was best directed. Similarly, Sarason
(1973) found that test-anxious subjects can benefit from
training to be more attentive to relevant task stimuli when

task-related cues are modeled for them. What are needed to

Y

have effective attentional training, according to this

explanation, are described by Nideffer (1976) as exercises in

discriminative cue analysis. Through mental rehearsal of the

motor task, the individual is helped to make such an analysis
of various situations, in order for his task attention to be

adequately focused on the appropriate elements of the task.

13

In other words, while training people to pay attention to the

task, some time must be devoted to the 'what-is—to—be-ﬂ??}

’
attended.'

Learning to Decrease Muscle Tension
with Biofeedback Training

Method. The electromyographic (EMG) biofeedback train-

ing that will be discussed in this section refers to a series

+of sessions during which a subject monitors his muscular

activity by watching a visual display or listenipff to an
auditory signal. This signal is ‘an analogue representation

o

-
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of the subject’s muscular activity produced by aﬁplifying the
electrical potential picked up by electrodes at the surface
of the skin and transducing this amplified electrical signal
50 as to drive an oscilloscope trace, to activate a digital
counter, or to‘generate a tone or series of clicks. Under
instructions to change the‘display or signal and over time,
the subject learns to control his muscular activity. With
instructions to diminish the display or sound, the subject
learns to relax the muscles at the site to which the glec-i ' *
trodes are attached. As will be covereé‘lateg, this relaxa-
tion has been found by some investigators to generalize so as
to promote general relaxation.

EMG biofeedback prbbides subject and experimenter with
objective evidence of muscular activity, while verbally
instructed relaxation techniques rely on subjective tension.
The correlation between EMG and subjeétive tension in
untrained subjects has been found to be low (Lader & Mathews,
1971). After EMG biofeedback training, some inveétigators
have found this correlation to improve significantly
(Reinking & Kohl, Bo7s).

As a technique fd{\stress reduction and ultimately per-
formance improvémeqt, Ey@_ﬂiofeedback does not demand a cog-
nitive rationale fo;TE€;§;rmance impairment. It can be
viewed as behavioristic, a body approach to stress control,
rather than a mind or cognitive approach. "On the other hand,
sevé&ar§2§$h

ors (e.g., Green, Green, Walters, Sargent &

Meyer,§}975; Meichenbaum, 1376; Reeves, 1976) claim a strong
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ro;e-for cogn;tiye factors in the process of learning to
control musclL tension aided by EMG biofeedback. Green et
al (1975), for example, ¢laim that the biofeedback process is

greatly assisted when the subject is instructed to be

‘passively detached from the goal of change and 'to try to

"visualize the change taking place within the body.

Outcome studies of relaxation and EMG biofeedback.

Athletes must be able to tense and relax their striated

muscles "at every ‘stroke" (Green & Green, 1975). Methods of
training subjects to relax have had some‘success in leading

to improved or comparatively better athletic motor task per-
formance. Beﬁson (lQSB)Wfound Jacobson's (1938) Progressive _:'
Relaxation had somée merit under certain conditions of learn-

ing to swim. Subjects who "learned to relax" were found

better eble to learn a new paddleball skill in Paben and
Rosentsweigh's (1971) study. The progressive relaxation
treatment of Bernstein and Borkovec (1973) improved both

batting performance and state anxiety scores under conditions

pretested for ﬁbtential stress in Kukla's (1976) study of
-3 high school baseball players. Finally, Nideffer and

Deckner (1970) present a case study of an intercollegiate shot

putter whose performance improved dramatically while following
a relaxation training procedure.

EMG biofeedback training has been demonstrated effective
in reduc1ng EMG muscle activity (every study observed) in
reducing anxlety measures such as the incidence of panic epi-

sodes (Canter, Kondo & Knott, 1975), state anxiety (Coursey,

o

et caa a- .
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1975; Hartman, 1976), and@hﬁﬁt’anxiéty (Garrett & Silver,’
1976) . ) |

The frontalis muscles beneath the forehead are the most

commonly used muscles for EMG biofeedback ever since the

pPioneer work of Budzynski and Stoyva (1969). There is some

controversy as to the assumption of generalization of lowered
muscular activity from the frontalis muscle tofother muscles
(Aléxander, 1973, 1975; Stoyva, 1976; Shedivy & Kleinman,
1977). It seems unusual that Stoyva (1976) describes
“transfef" obtained by false feedback--~a 39% decline in fore-
arm EMG as compared to 45% in the test group who were trained
on true feedback of frontalis activity. Shedivy and Kleinman
(1977) introduced a questioﬂable procedure of instructing
their subjects to alternate the change in direction of
musculér activity, repeating periods of Ffirst increase, thén
decrease. It is possible that the lack of significant trans-

fer was influenced by subject confusion. There are other

ways to look at generalization of relaxation. Eschette

—

- (1976) found partial support for her hypothesis that increase

in body temperature was matched by decreases in EMG at the
frontalis muscle and decreases in subjective tension and
increéses in subjective relaxation. DeGood and Redgate -(1976)
found that trained decreases in EMG levels of "nervous and
tense" volunteers were matched by decreases in heart and
respiration rates. ‘These studies provide weak support for
the ﬁypothesis that EMG biofeedback training does indeed pro-

mote relaxation. ' ) o *
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Most research testing the application of EMG biofeedback
training in stressful environments has delivered negative
results. Mercadal's (1975) trained subjects were no better
than controls on nonsense syllgble pgrforﬁance under stress,
even though they reported themselves to be less tense than
control subjects., Lawrence (1976) reviewed U.S. army-supported
biofeedback.research-bn a vari;ty of electrophysiological para-
meters to assess their value for performance enhancement‘in
stress environments. While largely negative results were
found using parameters like EEG alpha waves, Lawreﬁce (1976)
cites tﬁe positive indication that EMG biofeedback trained
subjects performed better than control subjecﬁs during their
check flight in the’trainer plane even Lhough they had not

excelled in an earlier simulator test.

Derivation of Research Hypotheses

Predicting the effects of three stress reduction

training methods upon performance of difficult and easy tasks,

during competition. To this point the review of the
literature has presented somewhat separate examinations of
motor performance impairment in competition, of psychological
stress as the agent of such impairment, and of three training |
approaches for the reduction of psychological stress. It is
now appropriate to link these considerations and to outline

- a theoretical basis for predicting the main effects on

performance of the training methods.,
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There are three cases when competitive ditions are

likely to be associated with motor performance impairment.

These are:

Case Ia) When the task is very difficult, all
subjects are affected.

.

b) When the task is moderately difficult,
subjects of low ability are affected.

II When the task is simple, subjects of
high ability are affected.

In relatiﬁg psychelogical sfress to these cases of
motor performance impairment it is first necessary to
reéall that daily life presents each person with numerous

.challenges to meet, problems to solve, and threats ég one;s
goals which need to-be overcome. Challenges, problems, and
threats q{e also posed by the people, objects, ahd events
in the competitive environment and of especial importance
in this regard is the hghavior of 6ne's opponent or opponents.
Fortunately} adaptive living is facilitated by the recog-

) nition of a problem, for problem recognition is energizing.

, This energization involves psychological gnd muscular
-_‘N\\“ tension which is appropriate for action, whether fight or
flight. As a result of this energizing appropriate tension,
the individual attempts to deal with the perceived threat,
empioying the task skills and cdpihg mechanisms available
to him. Psychological stress only results when these
responses do not resolve the threat to the individual's own

—_—

satisfaction. Two performance related concomitants of
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‘psychelogical stress are excessive muscular tension and a
variety of negative psychological conditions (such as
anxiety, distractibility, etc.) which could be grouped

under a general term, Psychological 6vertension. The psycho-
logical and muscular overtension is known to deteriorate ‘;
the gquality of motor performance.

The psychological Etress reaction springs out of the ,
relationship between appropriate and inappropriate teﬁsion
lewels, the appraisal of threats, end whether or not the
required task and coping skills have been learned. These
-relationShips are illustrated in the following,diecussion
of the three cases of motor performance impairment in
competition. The competitor notices some circumstance which
he appraises as a threat to his goal of winning. For
example, a tennis‘player may observe that when he hits the
ball cross court from his own forehand to about mid court
depth, his opponent consistently hits a winning shot. Thie
perception is energizing. The competitor, now in a state
of appropriate éreusal, quickly selects a course of action
from among those in his'repertoire. He may slow down or
speed up his movements; he may focus his attentlon more
closely upon the ball; he may relax his shoulders and arms
between eech point; he may choose te.hit down the line or
deeper shots; he may spend time analysmng his forehand swing
searchlng for the modlflcatlons which will allow for a

deeper shot; etc. To the ®xtent that the competitor has -

learned and now‘chooses a set of apprdpriate responses, then

=%
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good performance will result until the game or the opponent
pOosSes some new threat which may or may not be recognized
by the competitor.

On the other hand, the actioﬁs empioyed may be
inadequate. Perhaps the competitor has not yet learned how
to hit deep forehand shots without excessive risk of hitting
out-of-bounds. Muscular tension continues to build up as
long as the threat is perceived tg be present and unresolved.
At some point, largely a matter of individual tolerance,
the competitor is in psychological stress where muscuigr
tension is excessive, anxiety distracts attention from the
play, and tennis performance deteriorates even further.

This is an example of Case Ib) , motor performance impairment
in competition where the task is too difficult gLr a subject
who has inadequate ability in the form of tennis skills and
Problem solving coping mechanisms. An example qf Case Ia),
impairment would be two beginner tennis players who have
practised hitting forehand shots each with a coach but who
now play each other in a éame, are presented with a greater
variety of ball angles and speeds, become stressed at &
their inability, and as a consequence they hit much poorer

forehands than in practice.

Now sugggﬁg\that a competitor before the competition
is so confident 'of his success that he does not take his
opponent seriously. He may ev;RTEE bored. He does not
appraise his opponént's performance as any threat to the

4
realization of his own goal of winning. " Even .though a task

P VAR RRY R e
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is very siﬁple, good performance in the task requires an

2
appfopriate level of psychological and muscular tension. 1In
so far as the very capable competitor does not adopt a
serious approac"bo even the simplest of‘taﬁké or in*so far
as the competitor does not éespect his opponént's capacity
for the extraordinary, then it can be said that the compe-
titor is psychologically and muscularly 'undertense' and
will not immediately put forth his best pe?fofmance. It may
be .,parsimoniocus to claim ﬁhat.such is the full description
of Case II competitive performance impairment. However,
when the tasﬁhcontinueslover a period of time and the
'competitor can see how well the opponent is doing, it is a
common experience, even'among superior aﬁhletes, to havé
feelings of boredom one minute and feelings of panic the
next time they notice. 1In other words, Case II invoYVes a
rapid transition from overconfidence to psychological stress,
from undertension to overtension. At this point the
individual seems unable Eo employ the task skills ana
problem solvihg gehavior which he has learned and previouély
demonstrated. His motor performance is impaired even
further.

A further note should be made with regard to Case I
impairmenf, when the individual perceives himself as
inadequate fér the task.‘ A certain proportion of the
popﬁlation may spend time considering potential threats

rather than attending to ongoing events.  Such people are

unlikely to be confident, bored, and undertensed. Rather,
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these individuals tend to worry,.be anxious, and generally
overtense: irrespective of prevailing conditions.
Accordingly, as competitors, these individuals are likely to
become psychologically stressed more readily than others.
They might even possess well-developed task skills, although
their coping mechanisms may be counterproductive.

The literature review has described three stress

reduction training methods:

1) Cognitive appraisal and coping training
teaches ways to recognize the thoughts and
feelings associated with stress as wkll as
those associated with boredom, to reappraise
the situation and to cope with these
inappropriate thoughts and feelings.

2) Electromyographic biofeedback training seeks
to reduce psychological stress by means of
muscular relaxation.

3) Attention training develops effective atten-
tional habits appropriate for the tasks to
be performed, so that the trainee is less
likely to develop psychological stress when
performing the tasks.

Outcome studies for each of the three stress reduction
trainihg methods were reviewed. While each method has
been shown to reduce felt discomfort and self-reports of
anxiety, no method has been associated with performance
improvement in any systematic waj.l Moreover, a tendency
was found for researchers to confaminate one method with
components of'other methods. Ebr.example, cognitive
appraisal and coping training would include a progressive
relaxation component. Accordingly, it seems appropriate

A .' . ’ \' .

i
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to test the differential effects on performance in competition.
of these three training methods each of which is specifically
directed to correcting a different element in the stress
complex. In this research, three motor tasks will gé

employed; the tasks will vary in difficulty_so_that at least
6ne of the tasks will have been very well learned and one

éf the tasks will be not well learned by £he majority of
subjects at the time of stress reduction training. Perfor-
mgﬁke impairment of the Case I variety (initial overtension)

is moré likely to occur when the latter task is performed

in competition. ' Performance impairment of the Case II

variety, which springs out of overconfidence, is more likely

~

-to occur with the well learned- task. Pizformance impairment

of both varieties is associated with deviation from the

level of psychological tension appropriate for effective

action whether the deviation be undertension or overtension.
Performance improvement after tfaining should result when a
traiﬁing method can promote appropriate psychological
tension under the constraint of -the degrge of learning of

the, task and its requisite skills. In the following para-

i

graphs each stress reduction training method will be

examined for its.potential to improve motor performance SO

A method which tedches individuals to recognize an
R
discard the thoughts and feelings of stress or of boredom
may minimize overtension and undertension until the

L]
consequences of competitive action themselves regulate

&
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tension. Cognitive appraisal and coping traiqing (CC) is
such a method. |

When the task is well learned, CC trained competitors,
having eliminated undertension or overtension, apply the
skills they have learned. As each new challenge occurs in
the competition, these competitors deal with that‘pLallehge.
If the consequences of action include a setback, and

Fassociated with it elevation of tension, these comﬁetitors~
have sufficient task skills tés?ind success with another
approach. - If the consequences of action lead‘to a Success,
and associated with it'decrease in tension, these compe-
titors know how to avoid boredom and overconfidence and so
remain ready for changes in the competitive situation.
Moreover, CC training also helps certain exceptionally
anxious competitors to control overtension which may be

. d®sproportionate to the immediaté task.

When the ﬁask is not well learned overtension is a
m;re common experience than undertension. CC trained
competitors, having reduced their initial overtension,
apply what task skilds they have learned. Often these are
insufficient.. Tension builds up as a conseéuence of
failure. Attention is refocused on cognitive'appraisals

(of threat associated with the task demands being'gréa?er

than the abilities possessed. The more the new attémpts

» - h

are unsuccessful, the more the feeling and thoughts of

overtension crowd the mind. The competitors have 1earna§ 
to reject these(

thoughts, but the lack of success in

A
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competition provides no tension dissipation. The competi-
tors are in psychologlcal stress and performance is
impaired. It is possible that through CC training compe-
titors may learn to dispel stress in a competition

involving a not well learned task by opting out of the goal
of winning. Competifors may lower their goals thus loweriag
perceived task demands or they may use fantasy to remove

i ;ﬁ\tﬁemselves from experiencing the competition as stressful.’
Lowerin? tﬁe goaldyould effectively correct against compe-
titive performance impairﬁent (the basis for worry and
ten51on 1s the percelved ratlo of task demands to abllltles),
but fantasy would be associated with undertension and low
levels of performance. All three outcomes are possible
for CC traineé competitors when the task is not well
learned, and so the average performance results are likely
"to continue to reflect competiéion impairment. , "~

Ip,conc}usion, it is predicted that CC traineé
subjects will show significant performance improvement in
competitien on the task that is well-learneq.

A method which teaches individuals to-analyse the
experience of performing a task in competition in order to
identify and attend to the %kimuli esséntial for-eueiné
eﬁfective“behavior adjustmenZiTﬂﬁay inerease the likelihood
that psychological and.muecular tension levels will be

regulated most eff1c1ently and best performance w1ll result.

F
Attentlon training (AT)  is such a me od.



. 43

- -

.~ When the task is well learned, the majority of compe-
titors may-not benefit from AT. It is generally expected)
fhat people who have learned to perform a task well have

also developed task atFdeing skills. However, as was
stated previously, performance impairment occurs in a
competition involving a well learned task because many com-
petitors have initial undertension from overconfidence.

Yet AT does not correct this undertension. With its
emphasis on task analysis, it tends to be boring for these
individuals and thus further/g?ntributing to their under-
tension. :Similarly AT does not correct subsequent over-
tension which is’1likely to occur when some losses are
recorded.

The only possible individuals to benefit from AT, when
the tésk is well learned, are thoée who are overtense due
t6 exceptional anxigty. While not direc;ly correcting this
anxiety AT teaches these individuals how to focus their
attention on the task. With one's attention on the task
there is less chance for being prgpccupiéd with one's
anxiety.

With a task that is not well learned, AT is likely to
be effective in decreasing thé overtension associated with.
‘performance impairment. Competitors so trained learn to
plaﬁ concéntration strategies before the competition and to
focus their attention only on the key elements of the task
dufing the competition. The practice.of good attentional

habits specific for a task, in effect, contributes to
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learning how to perform the task better, especially‘in

competition. AT does not teach competitors how to deal with

.

. ©overtension; 'instead, .it provides better concentration

~—

skills so that the. competitors make fewer errors and get

. overtense less frequently than competitors without ‘this

,-freining. }
| In conclusion, it is predicted that AT trained subjects‘
will show giqnificant performance improvement in competition
on the task that prior to training was not well learned.
Electromyographic biofeedback training (BF) is a
method which teaches individuals. to recogniée and‘réduce
muscle tension independent of task demands. This method
is 1likely to benefit the individual when the reduction of
muscle tension is required. Otherwise it is likely to -have a
negative effect on his ;e;formance. |
When the task is weil learned, the average competitor

tends to start in a state of undertension. The challenges

of the competition such as his misfakés would produce worry
and increase the psychological and muscular tension. BF
trained competitorsy learn to adjust muscular tension levels
downwards. uEitherglhe low muscular tension would Se out of
Phase with the psychological tension derived from the
cognitive appraisal of threat, or there would be a recurrent
state of undeitension. The former response Aight lead to
no change in performance while the latter response would

lead to more performance errors. Competitors who tend to be

overtense may perform better. No consistent BF effect
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is expected. -
~N
When the task is not well learned, -BF trained competi-
tors have not received any task related skills and so

continue to make task errors during competition. These

events are perceived by the.competito}s as threats and

" such an appraisal stimulates increased psychological tension.

Here the relaxation response is triggergg. The Kéigﬂitioh
response may guard-against some performance impairment to
the extent that the BF competitors perform ét appropriate
levels of psychological and~muscular tension. The danger
is that performance may be further impa%gediwhen éhe
competitors relax too much. No consistent BF effect is
exbected.

In conclusion, it is predicted that BF trained subjects
will not show significant improvement in motor task per-
formance under competitive conditions.

Subject factors which might limit or enhance the

effect of stress reduction training methods upon competitive

performance. In the following paragraphs arguments will

ﬁe developed leading to predictions that the effect of
stress reduction training upon competitive performance will
be affected by subjéct's sex anq scores an certain self-
Teport scales of attentional and perceptual style.

The previous discussion of the main effects of each
training method makes reference to anxiety habits and task

skills as factors influencing the levels of psychological

and muscular tension. If males and females differ in
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relevant ways on these two factors, the stress reduction
training methods, all of which moderate tension, may affect
males and females differently.

Maccoby aﬂ& Jacklin (1974) review several studies
which show that girls haﬁe higher scores on existing anxiety
scales. In several biofeedback studies, females have shown
correspondingly higher physiological indicators of anxiety
than males: higher heart rate (White, 1975); lower.fingef
te perature- (Schneider, 1975); and, higher frontalis muscle
EMG Tlevels (Modéll, 1977)f As argued previously, an
anxiety habit operating during competition may produce over-
tension disproporticonate to a realistic appraisal of task
demands and one'é_abilities. Competitors who respond in
this manner are expected to get some benefit in task pexr-
formance from each training method, CcC, AT, and%bF.

Because of their higher anxiety, females may tend to show
some performance improvement after any of the stress
r?duction training methods and such might not be the case
for males. This important relationship was not examined in
any of the outcome studies on the three stress reduction
approaches. 1In a reséarch.compéring the effects of different
practice procedures on the learning of a gymnastic movement,

Gilmore (1972), did find that males begefitted more from
—some methodslthan from others while females benefitted
equally from every practice method.' Although Gilmoré was
not directly employing Stress reduction tralnlng, it is

p0351ble that each practice prbcedure (uncontrolled mental
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practice, controlled mental practice, a combination of
.controlled mental practice and physical'practice, and -
physical practice) relieved, in females, the overtension
assoeiated with task performance in front of an evaluator.

" In conclusion, no significant performance improvement
differences are expected between the training groups of
female competitors.

Sex‘differences in the task skills are likely to
depend upon perceptual motor abilities and the amount of
Previous competitive experience. Boys are favoured on. tasks'
involving speed or coordination'of gross body movement;
girls are favoured when manual dexterlty is required
(Maccoby & Jacklin, 1974). 1In general males are likely to
have had more competitive experience than females even

-

though recent changes in North American society *would

-~

prov1de females with greater opportunltles to compete in f
sports than were Previously available. |

If males do have”higher pretra;ning performance scores
than- females, then some training methods might be more
effective than others for males. If this male euperiority
were on a task that for most people ‘'was well learned, then
.undertension would be the problem. When task skills are
high, un&ertension may be corrected by CC, unaffegted by
AT, and aggravated By BF. The ;argest difference would be
between CC and BF. If males were superior on a task that e,

no one had yet learned well, then in competltlon males woutd

be likely to experience small varlatlons on elther side
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of appropridate tension. Iﬁ other words, they Qould tend to
have less tension than if they had less skill and more
tension than if they had mastered the task. They would
learn affective concentration habits from AI; they might
control tension through CC but would probably not improve
their performance since this method does not teach any
task-related skills; and, finally, they would risk reducing
. tension.too-much fon successful performance after‘BF. The
7largest difference would be between AT and BF. |
In conclﬁsion, it is predicted that males will benefit

from the training methodé of CC in a mastered task and AT

in a not yet mastered task, and will perform less effectiveiy
after BF.training,

The préctice of diagnosis and therapy in clinical

psychology rests upon the premise that individual‘diffdkences
-call for different treatments. Various psychometric tests
are used for assessment of individuai’differences. However,
existing assessment in;truments and their use for selection
of treatment have been criticized in recent years (Nideffer,
1976a; Rotter, 1973). Rotter (1973) states that effective
assessment for treatment requires better theory to unify

the diverse elements in assessment ins%ruménts, life
situations, and psychométric treatment brbcédures.

Nideffer (1976a) found confusion in the research and
‘practice related to psychometric assessment and declared
that in order for an assessment scale to have utility for

treatment selection it should be possible to measure the

LI
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need in the life situat;on for the characteristics assessed
.by the scale. It follows that the treatment selected should
be relevant to assessment scale and to the life sitpation
through these characteristics. On the one hand treatment
should build required strengths where there are weaknesses.
On the other hand, it is possible that the ;reatment
piocedure as a situétion itself might require that the
client have strengths in certain characteristiés in order
to benefit from that treatment and be effective ouiside of
treaﬁment..

Of the treatment procedures for this study, two are
predicted to be most effective under certain conditions.
An vexamination of these predictions can be used to identify
certain subject characteristics that might prove to be
indicators of readiness to benefit from the treatment proce-
duresf -

CC.traiﬁing is predicted to be most effective when the
task is well le;rned. Placing thef;easoning into a subject

characteristic framework, the mdst competent individuals

are least challenged, most susceptible to boredom and

undertension, and so are ready to benefit from CC trainin
But task ﬁotor skills and task-related attentional ski
are included in this competence.ﬂ Fortunately, it has
recently become possible to measure attentional character-
istics withla new stcnometric assessment instrument,

. i .
Nideffer's (1976a) Test of Attentional and Interpersonal

Style (TAIS). ‘ *

-



50

According to Nideffer (1976a) the ability to direct
and control one's attention is the most central variable
inflﬁencing level of performance. Six of the 17 TAIS

scales are attentional style scales:

BET - ability to effectively integrate many
external stimuli at a time.

QET = - susceptibility to mistakes of confusion
and overload by external information.

. BIT -, ability to be analytical and to effec-
tively integrate diverse ideas and
information.

01T ~\_, susceptibility to mistakes of confusion
-, 7 .. - and overload by thought.

NAR = ability to narrow attention.

RED '~ susceptibility to mistakes of oversight

*

and too narrow a focus of attention.

The .six attentional scales héve positive as well as
negative poles. Individuals who perform well would tend to
score towards the positive poles on each of the scales?
These individuals are most likely to benefit from coghitive
gppraisal and poping-training %ecause it corrects their
undertension in the competitive situation but it does not
supply the requisite task. motor skills nor task-related
attentional skills.
oIn conclusion, it is predicted that there will be a
signifiéant correlation between improVed performance after
CC training and favorable.scores Qn.2g1§ attentional scales,
i.e. positive correlations inVoiving BET, BIT, and NAR and

negative correlations involving OET, OIT, and RED.
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AT is predicted to be most effective when the task has
not yet been well learned. In addition it is predicted
that AT tfaining will help individuals who have learned how
to do the task but who have a habit of eXperiencing hlgh
anx1ety in the competitive situation. ~ AT develops effective
¢oncentration hablts specific to the tasks. It should be
of benefit to individuals who have concentration difficulties{
that is, ipdividuals who tend to score'towards the negative
poles on the TAIS attentional scales. Low scores in BET,
BIT, and NAR and high scores in OET, OIT, and RED are
likely. B

Another potential indicator of readiness to bénefit

from AT is one's score én‘the absorption scale of Tellegen's

(1977) Differential Personality Questionnaire (DPQ) . This
scale measures the ability and dispositionlfo have strong
perceptual and iméginative eiperiences. Individuals who
scored high on the absorption scale benefitted more from
relaxation Eraining than did other individuals (Harrell and
Coles, 1976). The capacity for productive usés of sensory,
visualization, and mental rehearsal exercise.s would %e
expected from people scoring hiéh on the absorption scale.
Sinqe AT makes extensive use of mental rehearsal and sensory
awareness exercises, the strength of high absorption might
be associated with ;éadiness to benefit from AT.

. In conclusion, it is éredicted that there will be a

gignificant correlation between improved performance after

AT and high scores on absorption, high scores on OET, 0IT,
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and RED and low scores on BET, BIT, and NAR.

Hypotheses

*

1) By reason of continved task practice, all subjects
are expected to learn to perform each task more effectively
as measured by significant differences between trials

performance within each assessment session.

o

~

2) It is expected that all shbjectg will continue to
show improved performances over more assessment sessions on
)some tasks than in others, to identify tasks as still being
learned or well learned at the time of posttraining

competition.

3) It is expected that AT trained subjécts will show
significant performance improvement in competition on the

task that prior to training was not well learned.

4) It is expected that CC trained subjects will show
.significant performance improvement in competition on the

task that is well learned.

5) It is expected that BF trained subjects will not
show significant improvement in motor task performance under

competitive conditions.

69 It i‘xpected that there will be no significant
differences in the effects made on competitive performance

By AT, CC, and BF stress reduction training for:female subjects.
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7) It is expected that males will perform a not well

learned task significantly better after AT than males after

-BF.

8) It is predicted that males will perform a well

learned task significantly better after cC than males after

BF.

9) It is predicted that there will be a significant

correlation between improved performance after CC trainid&,/ﬂf’/F;)

and favourable scores on TAIS attentional scales.

10) It is predicted that there will be a significant
correlation between improved performance after AT and high
Scores on absorption, high scores on OET,‘OIT, and RED and

low scores on BET, BIT, and NAR.

N
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CHAPTER II

EXPERIMENTAL DESIGN !

Objectives of the Study

.
The primary objective of this study is to institute

stress reduction training prograﬁs and evaluate their rela-

L~ 3
tive efficiency in improving motor erformance in a competi-
tion. There are three traiggng’gzgzrams: e
1) EMG biofeedback training. s o *
2) Attentlonal tralnlng.'
3) Cognitive appraisal and coping training.

%

Thererare three tasks. This pefmits an examination of the
ggherality of training effects across variations in Qiffi-

-

ulty, from tasks well learned at the time of final pe;formance
to 1ess well learned tasks. .

There are an equal number of male and female volunteer
1ntroductory psyéhology students randomly a5519ned to the

control group and to each of

training groups. This
permits an examination of the ggnerality of training effects

to the total sample, males only, fe nly, and to that

half of the subjects whose prior performance 1nd1cates

impairment in competition. : ~



—— rn —— - e N TR e - -

55

The three trgining programs can be evaluated_separately
as well as when grouped according to dimensions of contrast.
The cognitive methods of attentional training and cognitive
appraigél and coping training contrast with the non-
cognitive biofeedback training. Two tactical programs con-
trast with a strategic program. Biofeedback teaches muscle
relaxation-éhd attentional training teaches conc?ﬁ%ration v
techniques; however, cognitive appraisal and coping training.
explore the basis of the stress response, self-evaluation. v
Flnally, two ‘general methods contrast with a specific er.
Cognitive appraisal and coping training and biofeedback.
training both ‘provide stress control.skills independent of *
the task. Attentional training provides stress control
skills which include skill in task analysis. =y

, The secondary objective of the study is to administer o
psychometric tests to evaluate selected‘subscaleé as‘moderaj
tor variébLes in the relatiop;hip betwéen training and per-
formance, and to validate the task performance measures o
which operationally definé competitive stress. There are

\

three psychometric tests:

[

1) Test of Attentlonal and Interpersonal Style,
(Nr1deffer, 1976a). ‘

2) The 16 Personality Factor Questionnaire,
(Cattell & Eber, 1964).

3) leferentlal Personality Questionnaire,’
(Tellegen ;419 77) .

-



Vaniables and Instruments
]

Research Tasks ‘ - ’

In this section are preﬁented considerations rdlated to
\.the tasks,empléyed to measure the dependent‘variablé of .task
performance. The use of more than one task is primarily
based op the desire to test tng,genefélity of training'
effects on performanée across'diffe;ent tasks, eépecially to
the degree that they varf inﬁﬁifficglty at the time of final

performahce. ‘ _ ' ©

Criteria for task sélection. A task should sample a set

of motor skills dlfferent from those of the other selected’
~tasks. Each task should, hQgwever, place attentional and

" muscular control demands uéon the subjects‘so that lapses in
' concentration and/or incréases»in mustle tégsion would be

1£F51y to manifest themselves in deteriorated task perfor- -,

mance. Each task should be w1th1n the moderate range of o -

-

dlfflculty so that the 1ntroduct10n of a competltlve condl-
tion may. lead to- performance varxablllty among the samp%e o sl-'
subjects. Flnally, each task apparatus should be avallable
and reasonably reSLStant to mechanlcal Gr electrical break-
down so that data collectlon is not jeopard;zed

Several perceptual motor tasks found “in the literature
were rejected for not meeting one or more criteria, e.qg.,
the slot car rgcing task used by Petre and Gallowey. (1966)
was rejected'as-being,subjett to breakdown. ?inal seléct@on

of tasks was baseg.on®logical and intuitive expectations
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that these tasks would meet all criteria.

Task 1, labyrinth. The subject, seated at a table,

attempts Eb move a steel ball i inch in diameter along a
wooden maze avoiding holes through which the ball might fall.
The flat maze, housed in a-12 x 12 x 4 inch wooden frame can
ﬁilt on two‘plénes: toward or away from the subject,_to the
right or the left. The subject controls the tilting and

thus the movement of the ball by two control knoﬁs, one
located on the front side of the frame, the other on the
right side. There are numbers from 1 to 60 which- indicate
movemént along the maze. ~Task score on a subtrial is 60, for
alperféct'manipulation of the maze&, or the numberlcorresponding
to the jple through .which the ball drops. The subject begtns
from theh;tart on each subtrial.. One trial consists of the .
_ total of the best three of four subtrials, all of which must
be completed within the time limit of 5 minutes. Thé laby-

rinth is showrr in figure 1..

Task 2, bean bag toss. The subject, with an underhand

LY

motion, throﬁs.a 3 x 4 inch béan bag (a&erage weight, 4 ounces)
at a target plaged flat on the floor with tﬂ; nearest.edge

at a distance of 9 feet from the throwing line (figure 2).
Between the subject and £he tar%et, at a distance of 5 feet
from tbé subject, a 1/8 inch diameter éord is ta&tly strung
horizontal‘to the floor and 5 feet 6 inches above the floor.
fhe subject's throw must go above thé cord en route °to the

target. The target is a 30 x 40 inch illustration board

covered by a 1/8 inch sheet of lucite. Coloured bands are
' . L+

o b
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drawn on the illustration board to delimit the point values
of eaeh shét. These béndé appéar to be horizontal but are
'actually arcs of cifcles whose centre is the throwing point.
There are five black bands::the middle 2 inch band has two

1 inch bands on either side of it. These black bands or
lines are separated by 6} inch coloured bands.‘ Moving’éway
from the middle black band, both'gowards and away from the
subiject, thése colours are yellow, buff, then orange. A
bean bag which touches anywhere on the middle black band is
five points, tohéhing the black bands between the yellow and
buff bands or entirely in the yellow band is four points;
three points for a shot to the band between the buff and
orange or entiéely in the buff; two points in the orange or
touching the front or back edge of the target; and one point
for any shot completely off target. Shots which overhang the
side of the target are score@ as_if the arcs were eﬁiended
beyond the sides. 1In this ;Coring and design method, the
subject's gcore represents g distance score and does not
consider deviations from a central line. The target was
dgsigned in this way due to the indication ip an earlier
study (O'Hara, 1977) that étfess impairs the distance dimen-
sion of a throw'ﬁore‘than the line dimension.

In task 2, the subject throws two sets of five bean bags.
in one trial,'within a time limit of 90 seconds. The score
for a throw is the score appropriate to where EHe bag stops.
" All Fen throws in the trial are summed to give the score of

that trial. ~
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Task 3, catch and deposit.. The subject standing 4 feet

from an elevated panel 4 feet from ground levei is presgnted
with a high bouncing polystyrene ball 1 inch in diameter
which falls from one of four copper tubes that protrude from
the panel. After the ball bounces once, the subject must
catch and hold the ball on a flat palette held by the domin-
ant hand, ' then transfer the ball and deposit it in a
container on his non-dominant side (figure 3).

An operator stands behind the panel. On a hopper
‘attached to the_pénel are a timing device and several balls.

The operator delivers one ball to the mouth of one of the

A

copper tubes every two seconds. His, delivery is without
_pattern and varies over all four tubes.

In each trial 15 balls fall at a fate of one every 2
seconds. One point is awarded fof contrleing the ball on
the paleﬁte and one additional peoint is awarded for
depositing the ball in the container. Hitting the ball into
the container gains one point only. Total score for the 15

balls is the trial score.

Assessment Sessions

™

The assessment sessions'are the four occasions when thé
subjegt Works with the tasks and task performance is'measureé.
These sessions are practice, individual berformance, pre-
training competition, and posttraining competition. In all
sessions, each task is located in a separate work space. The

1Y . .
number of scored trials and subtrials and the time limits for
7

¥,
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Figure 3
The Catch and Deposit Task
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trials are the same in all sessions.

Psychometric testing and practice. This is the first

labbratory session and the longest. The average duration is
2.hours and 45 minu€§$. Completion of the psychometric tests
requires aboﬁt 2 houf;. Task practice alternates between
unscored and scored practice, with each subject recording _

-

his/her own égores. Complete protocols for this session and ’
for each of the other three assessment sessions are presented
in Appendix A.

The practice period is inéluded i; the research to raise
the skill of the majority of the subjects to a moderate level.
With subjects' skill at a moderate level, the competitive
CGnditions should increase group performance variability.

Some subjects may improve while subjects who are stressed
should deteriorate. Without_a practice period, skill might
remain at a minimal level where performance deterioration

would be les evident.

Individual performance. This session takes place within

two days of the practice session. A single subjeét is present
with the experimenter or one of his assistants. The sub-
ject’s performance is scored on three full trials of each of
the three tasks. This session DMasts about 20 minutes.
v

This assessment provides another observation of the
subject's progress in the iearning of each task. With only
the experimenter or assistant present, this sessioh provides

fewer evaluation or social influence stimuli than the com-~

petitive session. Final competition scores of the training

-

vy
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groups will be adjusted for initial group dlfferences in
scores from this session and from the Pretraining competltlon.

Pretraining competition. One or two days after the )

individual session, subjects return to the laboratory “fo
compete on the tasks in groups of three people. as well as
. his two opponents, a subject encounters a judge who-gives
€go-involving instructions for the contes£ announces pre-
vious scores to make known each contestant' [ performance
standard, announces and comments upon results, and posts the
results on a score board. Completion of the competition |
takes 1 hour. ‘ ' | ‘ ' .

It is assumed that some peoplevare less efficient
performing in competition than in an'individual session.
However, some gain in'average performance should occur,
reflecting the learnlng pProcess. When individual scores é&e
subtracted from pPretraining competition scores, the lower'
resultant C-I gain scores should indicate performance
impaired in competition. Accordingly, this session and the
indiyidual session provide the bases for an operational
definition of stress-impaired performance prior to training.
Scores from this session will also be used as covariates for
adjusting final competition mean scores in the traieing
groups.

Posttraining competition. One or two days after the

final trainingtsession, subjects return to the laboratory for
the final competitive performance measures. It is moéf/

likely that a subject ﬁill compete with two new opponents.

-
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All other-conditions are the same ‘as for the p;:Eraining.
competition.

This assessment se551on provides the final performance
scores. Since pretralnlng and posttraining conditions are
the same, final perforpance scores should reflect gains made
by the control group dﬁe~to learning, motivation, and

- expectation, which are common to all treatment groups, plus

any change due to the specific training method.

Personality Variables \

Prior to the measurement of individual ﬁerformance, all
subjects complete three standardized psychometric self-

report questionnaires, the Sixteen Personality Factor

Questionnaire (16 PF) ﬁCat¢ell & Eber, 1964); an abbreviated

form (Appendix B) of the Differential Personality Questionnaire

(DPQ) (Tellegen, 1977); and the Test of Attentional and

Interpersonal Style (TAIS) (Nideffer, 1976a). Three scales
from the complete DPQ ﬁake up the form as abbreviated for
this investigation: stress, absorption, and social potency.
The latter scale was included to provide filler items. Theré
are 17 TAIS scales. Only the 6 scales that reflect atten-
tlonal processes were scored, although subjects completed the
ful} test. |

Each of the three psychometric tests includes one or
‘more scales which are measures of’ stress-related experience.

In this study it is contended that task performance impair-

ment in competition is the consequence of inappropriate

A SO I
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muscular tension and focus of attention that accompany the
stress reaction. Measurés of such impairment should be
correlated with measures of.stress—related experience.
Accordingly, a test of the valiéity of this investigation's
operational definition of stress-impaired performance can Ee

made. (@ .‘J uges the following 11 scales: overloaded

by externa éﬂp uli (OET), overloaded by internal stimuli

J ‘
(OIT) /" and reduced attentiona{/;;;Ls (RED), all from the

TAIS; the DPQ; low ego strength (C-), shyness
(H~) , tendermindedness (I+), protension (L+), apprehension
(O+), low self—sentiment integration (Q3-), and ergic‘
tension (Q+), all from the 16 PF (Cattell, Eber & fatsuoka,
1970, pp. 84, 118; 191).

The second function of the psthometric tests is as
indicators of readiness to benefit from psychological train-
ing. Sarason (1975) presents and discusses evidence gof
significant interaction between text anxiety and coping
instructions in facilitating performance on a serial learning
task. While high test anxious subjects benefitted from
coping instructions, low test anxious subjects performed
better after neutral rather than coping instructions. 1In the
present study of motor task performance in a competition,
the six attentional pProcess scales from the TAIS and the
absorption scale from the DPQ are included to be tested as
moderator variables in the prediction of benefit from ésycho— |

logical training. The attentional scales are chosen because

the attention&i‘fdcd!’model has been applied to sports

"
-

e ————
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(Nideffer, 1976) and beceuse attentional.scale scere and

treatment chomce relatlonshlps proposed by Nideffer (1976a,

1976b; Nideffer & McCartney, 1976) might be tentatively

explored in this study. The absorption scale has been chesen

for similar exploration. This scale is a measure of the

"disposition .for having egisodes of ‘total' attention that B
- fully engage one's representational (i.e., perceptual

¢ enactiwve,

imaginative, and ideational) resources" (Tellegen & Atkinson,

1974). Harrell and Coles (1956) report that individuals b
scoring high. in absorption were better able, through progges—

sive relaxation training, to reduce pretraining levels of

several parameters of‘eléctrodermﬁiJeztivity measurea following

the presentation of white noise . (streSs stimuli).

[
.

Tréatment Groups

P
7

.In this study there are fout tréatment groups: Group
AT, attention training; Group BF, electromyographic (EMG)
biofeedback training; Group Cé, cognitive apptaisal and
coping training; and CrOup MC, motivatidn—placebo control
29gI0up. Each treatment consists of four 40 minute sessions,
gEyen two_ sessions per week for two consecutive weeks. The
treatment sessions for Groups AT, CC,.and MC ere gronp
sessions‘for two to six subjects. These groups meet rn a

~br1ght well- ventllated room in_the laboratories of the

Department of Klnanthropology of the. Uaner31ty of Ottawa. -
/Tralnlng for these three treatments is mainly carried out b by

the experlmenter with Jess than ten percent of the training
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load taken by senior students he has_trained and supefvises.
Biofeedback training is an individual treatment carried out
by trainers in the Department of Man and His Environmedt'of
Algonéuin College in Ottawa. This department initiated a
Biofeedback Training Program in 1974, which ihcludes sessione
in EMG}, alpha wave, and skin temperature biofeedback. Since
‘that time, over 1200 people have received EMG'biofeedback
training from the trainers at Algonguin College;

All four treatment programs present the rationale tazi
the competitive situation can be stressful; task.performance

L

can suffer as a result of the psycholog;cal stress encoﬁnJ‘
tered‘in’the competition;—learning ways-to'redpce psycheological ‘
stress can improve performanqe Each treatment differs from
the othdTs in 1ts approach ‘to reducing stress. ’ quse four
approaches are descrlbed in the followin? sections. Sample

sessions from each treatment are presented in Appendix C.

Attention training. ‘The aims of attention training

are to deyelop the trainees’ sensory awareness and control of
+ their focus'of attentidn, to teach a theory of the atten-
tional demands of tasks, to provide practice in the analysis'
of task cemands, to teach attentional focus appropriate to
_task and time, that is, a pProblem-solving analytical prepara—

tlon before the task and durlng natural breaks in the task

but a spontaneous responding to events as they happen without

reflection during task performance. All of these aims are
dlrected towards 1mprov1ng performance in competition. The

basic assumption of the application of this training approach

“ - <
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A
to competitive stress is that, with the appropriate focus of
attention in competition, the individual will not experience
stress, and will thus perform mofe‘effectively.
Training-prccedures are adaptations from the‘work of
Gallwey (1974), Wine (1974a), Nideffer (1976), and Nideffer
and McCartney (1976). Subjects are given examples to illus-
trate that the approprlate focus of attention for the task re-
duces or eliminates psychological stress and improves‘results.
The trainees, through directed awareness ekercises,*learn a set
of dimensions for attention. Tﬁey practice attending broadly
and narrowly to various internal and external stimuli and shift-"
ing attention from one focus to another. As well’as defining
the. attentional dimensions, this practice 1ntroduces and‘pro-
motes the notlon that the trainee can control his focus of atten-
tion. Trainees are told that concentration is required ﬁoﬁ good
performance but that it is normal to be aware of dlstrac—
tlons. Learnlng\tgat they-ﬁégjbontrol their attention and
stay aware of the present helps them to ‘record, -but not
react to, the distracting stimuli so as to maintain concen-
'tration. Further stages in the traj;1ng enable the trainees
to analyze the attentional demands of task and the competi-
.

tive situation in order to prepare an aftentlonal plan. The

tralnees mentally practlce the use of aéﬁentlonal cues in
the.future competltlons. This mental—i arsal is structured
so that the empha51s is upon—aftggtii;rjigzéol not practice

Epf the tasksr— In—thrs—way- the trainees zmaglnallydgiiounter .

a set of: 51tuatlons and practice task orlented self-3at tements,'

e ———
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focusing on theirn breathing, and letting the bodf'adaptqto

~

the demands of the task.

Ail techniques learned in this training are presented as
_Ja

\v ppropriate for the focu51ng of one's atte?tion before,

' during, and after compétition, as well as in a wide variety of,

life 51tuatiop3ﬂ

- -

EMG biofeedback training. The aims of EMG biofeedback

;//{_ trainihg-are to~deVelop the trainee's awareness, sensitiviéi
‘ - and control of muscle tension through the ongoing prov1510;
of a 51gnal of hlS muscular activity. A basic assumption in
_the application of this training approach to competitive
. stresé is that 1earned muscle relaxation will reduce the
effect of stressful situations upon the body, so that the
‘phaSlC activity of the muscleés requlred for task performance
., | does not have to overcome inappropriately high tonic: levels
~ "‘; of muscular activ1ty. Therefore,'movement is more accurate

- and performance'is improved )
Subjects in'this group_receive training individually.
The subject sits in a comfortable chair in'a r%Pm with bright
"hormal 1ightihg Two silver/Silver chloride reusable
\surface electrodes (l 7 cm. diameter) are attached to the
subject's forehead (2 1nches to the sides of the na51on and
. l inch above the brow) _ These are connected to a Model 300C °
2 xms EMG (Acquarius Electronics) which is used to provide
auditory {a tone wising with 1ncreases and falling with =
decreases in muscle actiJLty at electrode 51te) feedback to

g - .
. . the subject from speakers located in the apparatus,

a1 AR
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Training procedures are adapted by the Algonquin bio-

feedback staff from St-Jean's (1977} manual (Appendix C).

: - : _ . .
The adaptation shortens the regular student procedure withs

out. damage to the biofeedback training, that is, training -4

ging. He practices getting the tone to turn off (tone

?

begins in the first seséion rather than hawing one full

seséion of introductiocn: glso, the stimulus generalization

sessions of cognitive training for application of ﬁhe

relaxétiop skills are omitted and trainees .are mérely

encouraged to practice relaxation in their daily livess &
"In the first session the trainee reads a two page

instructional manual during electrode plécement. The sensi-
tivity control is demonstrated and the trainee chooses a
setting wher et/ting the tone to shut off is just challen-

off when muscle activity is below the sensitivity sefting

‘during 80 percent of the time integrated) and lowering or

raising the séggfhivity setting to maintain the training, ét‘
a ch;llenging level. The trainer checks the progéess every
10 to 20 miﬁutes. In later sessions, periodié no—féedbgck‘
checks éf the trainee's abilify tolraise or lower ﬁis nuscle
activitf are made by the trainer. When a trainee is consis-—
tently successful aé'the Erifeiion of eight times-in ten, the
trﬁiner can move the eléctfodes tovﬁhe trapezius muscles. ¢t

is assumed that this variation does no# introduce extra

experimental.érroﬁ intd the degign because all subjects in
- ’ A T

‘this treatment receive a standard 160 minutes of bib6feedback

[} . -

~training.
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Cognitive appraisal- and coping training. The aims of

cogn1t1Ve appraisal-and coplég training are to sen51tlze the
,'tralnees to the role played by cognition, thoughts, images,
evaluations, etc., in creating a stete of stress, (to teach

them to monltor their own cognitive activity in stress )
dffiated 51t:et10ns and to proV1de them Wlt? expllclt cognitive

strategies for cOping with the cognitive component of psycho-

logical stress so that they learn'to reduce stress and func-

tion more effectively. A basic assiifption im—the application

6f thlS training approach to competitive stress 1s that mest,

1f not all, appraisal of threat in thé competitive situation

is a complete waste of ime:aod does not lead to adaptive
(oompetitive performance. ' - _

Training procedures are adaptations from cognitive

orlegted therapy procedures (Ellls & Harper, 1977

Meichenbaum & Cameron, 1972; Meichenbaum, 1974; Meyers,

Mercatoris & Artz, 1976{‘Holroyd, 1977; Holroyd, Andrasik &
Westbrook; 1977). Trainees are first introduced to the‘

notion that unrealistic expectations, concern about self-
evaluatioh,-concern about past or future errors’ and

successes, and consideration of such irrelevant competitive fbl
. stimuli as the observers are maladaotive thoughts which :
~ engender stress. Such thoughts lead to excess muscle

tension and distract the person's attention from the task.

Both of these effects promote'deteriorated task perfogmance.'

L .
~

The tralnees next try out thlS conceptuallzatlon (Meichenbaum,

1974) in the- analy51s of several potentlally sﬂréssful



-
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- -t
sipuation§ so as to ?dentify: the stimuli tﬁat trigger
‘anxietyr‘the ngture of their anxious reactions; their
thoughts; d the_manner in which these'thoughts contr;bute
to poorer performance. The trainees learn to monitor their
thoughts ana'come to‘recognize the maiadaptive_ones and the
f?fEtionaI beliefs thatjypredispose them. Eggoyday life and
the neéative emotions gxperienced are obsegved. Once the A
trainees becomo adept in self—monltorlng, they praotice |
substituting thelr owrl personallzed coping responses of the
following types: reappraisal of the real danger in’ the
situation; self-instructions to ignore maladaptive thoughts
and focus inéiead upon the task; imagery of a more pleasant
'exporieﬁce.' The trainegs learn to use the maladaptive

» ¥

‘. 1 : M
thoughts and emotions as cues for the more adaptive coping

-

responses. -part of the fourth training‘seééion is devoted

to presEoting a real or role played stressor agaiﬁst which

the trainees can apply their new skills. ‘
Cognitive reappraisal and coping traihing teaches

redirection of attention as acoping device for reducing

s

pSycho}ogical stress. However, this tralnlng ‘method- ack—

nowledges that the 1nd1v1dual must fLrst learn to dlSCéT%l“

<

.nate stress engeqqering'thoughts so that he will haVe'

: . & . . :
appropré!te-cues for the employment of his attention-
- diverting coping skill. Moreover, the emphasis in this use

of attention focusing is focusing att%ntion away from
certain thoughts and stimuli rather ®than analysis of what, N
in the task, is the appropriate object of attention. The’

* L

L
W
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latter emphasis is present in attention training.

Motivation-placebo control group. The announced aim of

this training is to help the trainees better understand them-

selves, especially their own values, goals, and motivations.

Performance can easily be related to motivation in sports.
A person in stress may have several conflicting motives and
this conflict hampers him from working well on his ES%R. By

getting to know more about oneself, the trainee can dec1de

-

what goal to pursue in competltlon, and subsequently dan
* pursue that goal more singlemindedly wH{ch showig~ d to __«/:j
improved performancé. |
. R}

Training procedures are adapted from McClelland and

Steele_(1972).‘ Trainees are presented a rationale relating. -

motivational harmony.' Trainées introduce thémselvés and
w Write a list of their values, then another list of their
. lgoﬁls. A discussion follows on individual differeﬁéeé and
Ldentlflcatlon of conflicts, between values and goals. Each .
session has several exerclses ‘on self—knowledge and self-
_revelatlon. The training has gonSLderable face validity for
’)// "the preparatéon7of competifors.

+ ’

R - Subjects
- - &-
The_experimenter visited several introductory psycholody
classes at tHe University of Ottawa, tﬁ/}equest students to ’

* volunteer as subjects in a ‘study of the effects of four

methods of coping with stres on -improving performance ?n
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various lab games played competitively. The experimenter
described the four training methods and emphasized that each;
method would be effective for some people. Which'persons
would benefit from which training was to be determine& using
scores from personallty tests the subjects would flll out on
their first visit. Slnce the research would requlre about

12 hours spread over a deflnlte four-week perlod from each |
volunteer, and since they would receive only 51x p01nts
towards their final grade as opposed to the going rate of ’
one point per 30 minutes of research participation, only
those students sufflclently interested in the prOJect to

el -

commit themselves were enoodraged to take one of the fixed

-
.

appointment “times ana write their telephone numbers in the
eién-up booklet. l :
‘The final sample includes 96 subjects. There a%eOIZ
males and 12 females'inreach of thelfour treatment groups.
Because of the extensive amount of time involwed in the
experiment and the inability for the space and personnel -to
- process ‘96 subjects in one period of time, it was decided
to carry out the experiment on three separate sétsamples
The subjféts w1th1n each\subsample were randomly a351gned by
sex to/éour groups. These groups, in turn, were randomly
‘assigned a treatment Random assignment was done 1mmed1ately
after completlon of the pretraining competltlon—' Subjects
were contacted by telephone and given the tlme, date, and
locatlon of their flrst treatment session. 1In the first

.session, a schedule'for the three other training sessidns was.
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~arranged. Subjects who missed any session, assessment, or
treatment were .telephoned and given another appointment.
With this procedure, there would be very few dropouts from
any phase of the experlment Moreover, all subjects who

could not be present durlng the four-week period for whlch

<

-

they were being solicited but who gave their telephone
nurbers for possible future_participation, were later called
to participate. .There would be few of those who did not
eventuaily_oomplete the project.

| fhe distributionlof subjects to‘traininé groups within
each subsample and details concerning subject dropout are

présented in Appendix D.

Procedures
[}

The procedures of the study have been presented in each
of the previous design sections. Here is a systematlc over-
view of the research proceJEres, Wthh are summarlzed in
Table 1. ‘ " ' ' _7

Solicitations were made for subjects in classesfof
introductory psyohoiogy; Students who volunteered as sub-

jects for the first subsample were given appointments for

the practice assessment session. Interested students unable

4

to take.part in thé first subsample gave their names, -
telephone numbers, and an indication of when they would be

_available. . ]
- . P 4[ ., ) : -
Subjects received practice and completed personality

‘—\ggeétionnaires in their first visit. Within two'days they -

.. -‘(\/“ i ‘ ' - .'..

-~
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- ' {
were recalled for individual performance measurement which
was followed within two days by the pretraining competition
measurement. Subjects were randomly assigned to groups

which were randomly assigned to treatments. Four twice-

weekly training sessions of 40 minutes were given within

P

the next two weeks. Biofeedback training was individual.

Attention training, cognitive appraisal and coping *

training, and motivation-placebo control training were
QOne in groups of two to:six subjectg. All subjects
returned for the posttraining compeﬁition measurement.
When the first subsample had completed the project,
subsample two was forméd. There were three subsamples for

-

a total of 96 subjécts.

v

-@ '~
Statistical Methods

Learning and Task

~Difficultz

To assess the learning effects thréughout the course
of the experiment, an analysis df varianig with repeated

measures of three trials and assessment sessions will be =

done separately on e perﬁorﬁance scores of each of the

. three ‘experimental tasks. The F ratio of the differentes

.

betweeQ mean scores on trial 1 versus trial 2 and on -

‘ \r S .
trial X versus trial 3 will e used to compare one task to

another on stage of learning'reéched at each assdssment

session. - If the tasks are found to be équivélent in

, ‘
. I - ) .
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difficulty a composite variable, comprising scores on the
three tasks, will be created to test the effects of
training methods ..
Each statlstlcal test w111 examine a contrast between
two means Since the between—sets varlance in that case
has only one df, it is known that F = Ez. The use of
the F test above and in later analyses rather thag the -
.more common t test will be adopted’ on the grounds'of

Programming convenience.. ' ’

=

~ Effects of Training Method

In the event that the thﬁee tasks are not jOlned to
form a comp051te varlable, the follow1nq are the statisti-

. \
cal procedures for testing hypotheses concernlng the

L
effects of training method upon group performance in \

I

competitive conditions. In so far as pretraining
inequalities. could affect posttraining performance, finajl
. task scores w1ll be adjusted for initial differences in

both 1nd1v1dual and pretralnlng competltlve scqres by
#

resxduallzatlon. On each task, three seperate analysﬁh

o.f covariance, comprising only the control group and ene
. Ny
: ; .. ' , -
of the three active .training groups, will be computed.

desttrain;ng competition means will be adjusted in edch .

'3

.analy51s of covariance for the w1th1n-classes regre351on'

in 1nd1v1dual session scores and pretralnlng competltlon

-

scores. This single contrast method is chosen over the

-

- !

S - o -. o -
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analysis of covariance‘intolving ali four treatments,
since the latter is too complex'to be interpreted directly
and has, at any rate, to be'resolved.eventualiy into
comparison of individual contrasts.' Among those, the
cemparison of each training method witthhe dontrol greup

is of primary interest, although the relative merit of

biofeedback and cognitive training methods must also be

L]
L}

investigated. ) ' Al

. Effects offtraining'for low G-I gain subjects. A

80

segmented analysis of.training groups will be confined to.

'group members wnose performance in the pretraining com-

petitive session indicates impairment. Performance
A

impairment rs operationally defined as beleﬁ the median
gaim score from the individual to the pretraining compe-
tition session (i.e., C-I). Each low C-I gain greupgéill
have six males and six females. ‘Separate selections will
be made for eech experimental task. The SLgnlflcance of
the dlfference between adjusted means for the control
group and one trarnrng group at a time will be tested.
Thus, the effectlveness of training methods on thf(
4compet1t10n~1mpa1red prjects will be studied.

. The previous analytical method is stetistlcally
sound rn the classical sense. It is most appropriate
when no dlfference between initial and final scores is

 expected apart from the treatment effect. Here, however,

@ there should exist a powerful learning %ffect present in

~



81

all groupe. Before any ga1n due to treatment is studied,

it may be advisable o ellmlnate the effect of learnrng

L]
and gts possible ipteraction with treatment. In this ~

?

case the tot'i effect should be*eliminated rather than

'the amount dete#émined Y the dégr/e of “$ariate-covariate
correlation as required in the classical residual
analysis. It is assumed that the difference between ) *
pretraining and'"posttraining" competitive scores (TC-C) )
in the control group is due to learningland is thus
common to all groups. Accordlngly, thlS amount can be
le tlmately subtracted dlrectly from all final scores.
t}n-the alternatlve an& supplementary form of
analy51s the control group will be @reated only as pro—
v1d1ng the-standard of learnlng, competltlon, and other »
effects. Once these are ‘eliminated, it is possible to
study the residual effect of treatment.within eech .
traininq‘group. In view of the likely positite corre-
lation between ihitial and final score, the error of -
estimate for the difrerence in the_respective means may
Be substantielly reduced thus,allowiné greater sensiti-
vity to an F test fdr the observed change7éue to the “\
treatment. Then an F test of the difference between |
the correiated means from the pretraining and posttraining-

.competitions will be made for each of these training

groups. This analysis will be implemented first for thé
» ‘ : i " -



‘for low C-I gain score. . :

have been included in the experiment for cénfirmation ¢ o

'I"‘
Ay

)

.'J.' : .
whole grogp! and - then for the segmented_groapﬁselected

Treatment by sex interaction. Segmentation of the

treatments into male and female groups, w111 next be done.
This will test for differential 1mprovement w1th

training accordlng to sex. As before, a test of signifi-
cance of the difference between adjusted {residualized)

means of the control group and” each of the training groups
. i
w1li be applled '

S

Psychometric Scale Analyses _ ,

Construct validity of competitive stress. The’

Psychometric scales selected from the Tals, DPQ, and,l6 PF

and exploration purposes. Eleven scales are accepted as

9el€7rep6ft measures of stress-related tralts. Pearson )
product- moment coefflclents of correlatlon will be 7
computed for the 11 stress sca@ with C-I"gain scores.
This analysis'is Planned to assess theé construct-ﬁalldlty
of the low C-1I gain score as an operatlonal deflnltlon _'

. 2

of competitive stresk. , .7

-

,‘b

Treatment by readiness interaction. The exploration

aspect of the psychometric: analy51s w1ll be concerned.w1th

the further valldatlon of the treatment method

L ,
however, TC-C galn scores as a dependent varlable. The six
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the DPQ,- potential measures of readiness to benefit from

"+

3 : N -

psychological training will be‘used as moderators of the’

effect of training. This post hoc exploratlon, essentlally\

for f8ture research dlrectlons, w111 employ the cross pr uct
correlation method recommended by Porebskj asldiséussed in-.

his recent'report (Porebski, 1976). New varﬁables which are

the CrOSS products of deviation scores of two variables can

be formedg}‘They can be used as addltlonaiupredictors of a

dependent‘variablen-—ehef'5?3H§ZBWn to -be equlvalent to the.

[

flrst order 1nteractlons in the ana1y51s of varlance, but

are somewhat more convenient to use as they may be 1ncluded
1-0"/’

together with other predictors in the same llnear multlple

-

regression (Porebskl, 1976) N

In applicatioh to the present problem, the'ordinary
deviations from the means will be, computedvfor‘the psycho-
metric variables and the product of these deviations w1th

the membershlp of control or tra1n1ng group will be deter-'

mlned. Thecbelonglng to a group w1ll be a551gned a value of

+1° for tra nlng anﬁ -l for control as one . tralnlng method

cat a time will be stud;ed Ohly tralnlng methods Wthh show

" B 2
some 51gn1f1cant effect in the main analysisg w111 be further

explored in this manner (see Appendix E). L . ‘

-In the variables created by the cross products of <

' tralnlng ‘and varlous measures of readiness for tralnlng, as

R

-represented by the attentlon and absorptlon scales, the

. L4
effect of lnteractlon on the TC—C galn score w111 be studled.

The dlstrlbutlon of values on these varlables is a functlon

-

- B . .
' -, . fod
. ' ' - . -
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of both training and readiness. The multlpllcatlon process

provides negatlve and positiwe values. Two groups of sub-
jects obtain positive scores: people w1th high réedlness
Scores who belong to the training group and people with low
readlness scores in the control group. Two groups of sub-
jects obtain negative scores: people with'high readiness
scores in the control group as well as people with low read1~
ness Scores who are in the . tralnlng group. The size of these

values, in elther the positive Or negative direction, is

. dependent upon the size of the psychometric scale score,

;that is, /the readlness score.

This procedure seems to offer more information than the
'classical interaction effect where the psychometric scores
_Qould have to be dichotomized to be used in the analy51s of’
'varlance desrgn At the same time, if significant results
are found, thls procedure could lead to a practical selectlon,
on the basis* of psychometric score, of those subjects who
would benefit from a particular type of training. If, for

examplep there would be a significant positive correlatlon of
treatment gamn (TC-C) with the Cross product varlable formed
from abSorptlon and tralnlng when attentlon tralnlng is the

method, then attentlon training should be’ recommended for

"'people with hlgh absorptlon scores People with low absorp-

tlon scores would be adviséd to:avoid attention training.

[N

Tty
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CHAPTER III o

RESULTS

Learning Differences’ in Experimental Tasks

A four factor analysis'of variance of sex by treatment
group, having repeated measures on trials and assessment
sessions (Winer, 1971; P. 574) was computed separately. for
each of the three tasks. Only the last three assessment
sessions werelincLuded,~since practice scores were ayailable-
for feyer than the total N = 96 sample:‘

The analysis of variance.is summarized to present the
threebﬁasks together on one of the two repeated measures,

assessment sessions (Table 2) and trials (Table 3).

There was a significant main effect for assessment

-

-sessions. The difference was at the .00l ievel of confidencé
_for tasks 1 and 3 and at the .05 level for task 2. The
- second repeéted measures factor trials also produéed_a signi—.
ficant main effect on scores fo} each tésk. Jinteraction

between the repeated measures factors was not significant:

task 1 (F (4,704) = .33); task 2 (F (4,704) = .79); and

task 3 (F (4,704) .83).

-

—



TABLE 2

SUMMARY OF ANALYSIS OF VARIANCE OF ASSESSMENT
SESSIONS WITHIN SUBJECTS FOR ALL TASKS

Mean square - Mean square
between ' within
Task _ assessments  df assessments daf r
l. Labyrinth 12980.98 2 246,05 704 52.76%
2. Bean bags 59.94 2 17.75 704 3.38%%
3. Catch and 165.45 2 5.46 704 30.30%
.. deposit
b
* p'< .00l
*% E < .08 -
TABLE 3
SUMMARY OF ANALYSIS OF VARIANCE OF TRIALS
WITHIN SUBJECTS FOR ALL TASKS
Mean square ~Mean sgunare
. . between within.
Task trials af trials as 'F
1. Labyrinth 5521.54 2 246.05 704 22,44%
. v A Y .
2. Bean bags . 182.90 2 17.75 704 10.30%*
3. Catch and 79.29 2 5.46  --704  14.52%
deposit
f\\\. N
* p < .00l \
** p < .005

| | /7 .\\ -



In order to observe whether the main effect for assess-
ment seSSions corresponded to performance improvement on the
tasks over time, the changes 1n'asseSSment session means were
represented.graphically (Figure 4) | -

Mean scores continue to rise over the four assessment
sessions, albeit by apparently small amounts in the late
stages for tasks 2 ang ?. The most marked improvements in
performance occur from practice to the individual session.

In the last transition, from pretraining competition to post-
trainingfcompetition, task 1 shows the greatest acceleration.
Tasks 2 and 3 present Similarly shaped curves which are flatter
than the curve of task l The maximum points poss1ble per
trial.are 180 on task 1, 50 on task 2, and 30 on task 3. It
would seeg,that learning is occurring on all tasks, that 1t
is occurring at a more accelerated pace and over a longer
period of time on task 1 than on either of the other two
tasks, and that task 3 is the easiest task while task 1 is
the most difficult. However, the graphic information can
only be suggestive. Other analyses are required to verify
whether learning is present and to assess the comparative‘
difficulty levels of the three tasks.

Table 4 presents:a sumﬁary of the analysis of differ-
ences between the trial meanslwithin each assessment session.
It can be seen in Table 4 that .the first trial in a session
is often iower than the highest trial in the previous ses-

sion. The phenomenon of motor performance at a less effi-

b N
‘cient level at the start of an activity than previously
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+ 55
50
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304

254

20
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—e Task 2

Task 3

—

o

1 " T T - . T
Practice Individual Competition Trained
 N=69 N=36 /+ . N=96 Competition

. | o > N=96

S Figure 4 e
Qhange‘in Mean Task Performance Over
Four Assegsment Sessions ' : ‘
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attained can bé called.warm—up decrement (Lawther, 1977). :
Accordingly, each time this phgﬁbmenbn appears, it is indi-
cated by the 1etﬁers "wd"_beside the first trial méan. Thi;‘ -
is done since it is likely that: these trial means, to some
degree, re%lect the impairment of warm-up. It follows that
any performance.gain from such a‘first ﬁrial to the second
trial is not due to learning afgﬁe, but is in part due.to a
recovery from warm-up decrement. In such cases, and there -
are seven such cases, the dlfference between +rials 2 and 3
is likely to be a more valid 1nd1cator of ongoing learnlng.
Consequently, this analysis adopts the significance_ofqthg
difference between trials 2 and 3-as the criterion of
learning, when warmhuﬁfgggzg%&ﬁ;lis present. If learning is

still occurring, the difference:should be significant; if

the limit of skill: development on the task has been effec-
tively reaché@; the difference should be insignificant.

a The first hypothésis, that all subjects woul earn to
perform each task'ﬁore effectively, is generally supported
by.the.analysié of trial mgan;i on each task, subjects make .
ksome signifieant‘iﬁprovément in performhﬁce. There are

Nt

significant differences between trials, which. aré most likely . -
accounted for by ;ncreased tésk practiée, on fask i %n each
session (minimum significant difference is F (1,190) = 4,09, J.
P < .08); on task 2 in the practice session only (minimum of

two significant differences is F (1,136{‘='7.76, p < .01);

and on task 3 in ‘the.practice, individual and pretralnlng

competition sessions (minimum 31gn1f1cant dlfference is
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F (1,190) = 4.01, p < .05). .
T * The second hypothesis is also sépported_by the data from
the-analysis of means, When warm-up decrémeﬁt is considered. |
Quite different patterns of learning gre manif@st for the
three tasks. The significant amount of léafning of task 2
is completed within the préctiée session. Subjects‘conpinpe
—to improve their average s@ore_but insignificantly according-
to Fhe cénditions of this analysis: With a maximum score per
triél of 50, task 2 seems to keep most subjects on a-plate%p,
.reflecting that it is aftgék that most people can quickly
- .ﬁearn to do modefately‘weil, but a task quite difficult to
master. Task 3 shows slow but steadily significant growth of"
" skill attained by the average sﬁbject, growth which continues
up through the pretraining compétition. This seems the least
difficﬁlt of the tasks because thé_average Subjéct'achieves
a t?ial score ciése to the‘maximum of 30. Finally, subjects
continue to impfovg@perfo%mance on task 1 th;pugh the ehtire
range of assessments. Task 1 seems more difficult than task
3 in terms of distance between avef&ge and maximum per
trial scores. It is easier to reach'a plateau on task 2 than
on task i, but that may not be ﬁhe apprdpriate combarison of
task difficulty. |
Although tasks 1 and 3 sﬁow similarities through the
competitive session, task'1l cén%lnues to be learned after
that session while task.2 and task 3 stabilize. It does,

however, seem more appropriate to label task 3 a well learned .

_ task at the time of final competition and to say merely that



learning does not continue on tésk 2. 1In any event, the
differences between the tasks makes the combination of "the
separate task scores into one or] two composite performance
'variableé misleading and impractical. Instead, the effects
of tgginiﬁg methods on” performance in competition'are tested

separately for each task.
a' . - ! i) f

v N Effects' of Training Methods on Task
: Performance in Competition

- In all subsequent analysis, performance score is the
assessment session score, the sum 6f the three trials. Con- .
sideration of this choice rather 'than some best selection of

"

trials is presented in Appendix F.//// “Y

o

Treatment with All Subjects

. .

The posttraining competition scores were‘adjusted for
pretraining differénces betweeﬁ the treatment groups. Each
-training group was compared with Group MC (motivation-placebo
control group) holding pretraining competition‘and individu;IP
session differences constant by analysis of covariance (Table
5). |

Although there was a patfern of differences favoring
Group AT (attention training) over Group MC and favoring Group
MC over Group BF (EMG biofeedback training), the F ratios for

between'group differencesjwe;e small and indicated equivalence

for the treatment groups with all.subjects considered.
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TABLE 5 -
COMPARISON OF TRAINING METHODS WITH CONTROL GROUP

ON FINAL PERFORMANCE SCORES
ADJUSTED BY RESIDUALIZATION

S

ey

Adjusted Final-Scores

Comparison vl _ o Mean, / Mea%/ F
Task 1 g : 152.1 141.1 0.90
MC vs BF Task 2 . 106.8 104.1 1.35
Task 3 - - 84.0 83.0 0.41
Task 1 154.6 151.1 0.08
MC vs cC - . Task 2 108.0 104.9 1.94
Task 3 83.6 B4.5 0.36
_ Task 1 141.2 148.5 0.39
MC vs AT Task 2 107.7 109.0 0.28 :
- Task 3 84.4 N g84.8 0.08 -

N = 24 per group

The differepnces between pretraining and “"posttraining"
. p - hd

competitive scores (TC-C) in Group MC were subtfacted fiom

the posttraining scores of each of Groups AT, BF, and CC
. I

(cognitive appraisal and coping training). The resﬁltant-TC
scores were'cgmpéred to pretraining competitive scorés
(Table 6). : 2

In this analysis, subjects who had received either EMG
biofeedback training or attention frainihg did not signifi-
cantly improve théir cohpetitive performance beyond pre-
trgining levels on any of the tasks. Biofeedback training

may impair performance on task 1 (F(1,46) = 3.49, p < .10).

o : AN
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. Cognitive appraisal and coping training_was effective
in improving competitive perfofmance on a well learned task.
Group CC showed significant improvement on task 3,:the
catch and deposit game (F(1,46) = 4.36, P < .05). On fhe
cher-hgnd, this same training method may impair performance
on the. bean bag toss, tésk 2 (é(lf4t) = 3.17, p < .10).

Ireatment with Subjects who had made Less
lmprovement in the Pretraining Competition

L3

-t ihe.férego;ng ;nalysiékof stress reducfiop trq;ning
methods used. all subjects. 'The next analysis was b;Sed upon
half'the sample, those subjeqts in each group's male and
‘female cohorts whko had made the lower performange gains from
individual to pretraining coﬁpetition, that is, low C-1I
gaiﬂs. On this segmentation of the sample, the previous two
typqs,oﬁ analyses were dqge, singie contrast analyses of
cbvariance (Table 7) and F tests of the TC-é performance
changes after removal of the same changes made bx Group MC

(Table 8);

Residualized final competition scotes on task 3 were

N

significantly higher in Group MC than in GroughBF (2(1,22)
5.26, p < .05). The superiority of Group AT over Group MC on
task 1, the labyrjfhth, approached significance (F(1,22) =
}.96, P < .10). 'Contrasts between_Groups MC and CC and

between Groups BF and AT showed no significant differences.
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- TABLE 7 _ ] o
! -t : S
COMPARISONS BETWEEN TREATMENT GROUPS ON FINAL PERFORMANCE
SCORES ADJUSTED BY RESIDUALIZATION:
. ‘ ) LOW C-I GAIN SUBJECTS - P
Adjusted Final Scores
Comparison ’ Mean 1 Mean 5 F
Task 1 _ 143.6 154.5 . 0.71
MC vs BF Task 2 103.0 102.0 0.96
Task 3 88.4 84.6 5.26%
. s
Task 1 ° : 118.1 127.0 0.58
MC vs CC Task 2 105.2 103.7 0.19 .
Task 3 87.0 85.4 0.81
*
Task 1 123.7 154.0 . 3.96%%* -
MC vs AT Task 2 105.3 106.7 0.12 -
Task 3 88,1 ' 87.1 1.50
) _ Task 1 152.2 172.5 1.73
BF vs AT Task 2 100.4 = -105.3 1.53
Task 3

. 84.0 © 86.9 2,66

N =12 per group.
* P < .05 ’
** p < 10

- - T

Low C-I gain subjects made significant performance
improvement on task 1 afﬂ%r receiving attention training.
The chéﬁges in Group AT from‘pretraining ﬁo'posttraining were
significant beyond the P = .05 level (F (1,22) = 6.60). The
significant gains én task 3 asspciafed with all subjects who
received cognitive appraisal and copiné training, were not found

when only low C-I gain subjects werelexamined (F (1,22) = .
. '\—--:__’0 - "

1.31, p > .10).
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Treatment by Sex Interaction

o

The analysis 5f fariance with repeated measures fi;st
presented early in this chapter, revealed no significant
treatment by sex interaction on any of the experimental %askg'
(Table 9). However, these results (task 1, F (3,88) = .51;
task 2, E’(é,BB) = 1.79; task 3, F (3,88) ='1.95), were based
acroés the individual, pretraining competition and post-
training competition assegément'sessiong. Any t¥eatment by
sex ipteréction would properly be found in the final session,

sinte all other sessions were scored prior to treatments.

s

/
) TABLE 9 '
~ . { .
SUMMARY OF ANALYSIS OF VARIANCE OF TREATMENT BY .
. SEX INTERACTION ON ALL TASKS [/”}\_
. Mean square Mean square

Treatment x sex T Subjects )
Task . Interaction at within groups af F
1. Labyrinth 4029 .64 3 7957.08 . 88  0.53
2. Bean bags ' 119.79 3 67.13 88 1.79

a . .

; L ] L
3. Catch and 108.11 -3 55.49 " 88 1.95
, deposit . ) g
4
\

Treatment groups were segmented in%q%ék}e and female sub-

‘groups. In single contrasts, the training methods were compared
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to Group MC for each sex separately, holding pretraining com-
- petition scores constant by analysis of covariance.
Table 10 presents the comparisons of residualized post-

training scores for male subjects. Table 11 presents the same

comparisons for female subjects.

-~

TABLE 10 '

COMPARTSONS BETWEEN TREATMENT GROUPS ON FINAL PERFORMANCE
SCORES ADJUSTED BY RESIDUALIZATION: MALE SUBJECTS

Adjusted Final Scores

] Comparison Mean, Mean, . F
Task 1 _ 173.6 150.9 1.61
MC vs BF Task_2 113.7 108.2 3.75%,
Task 3 86.8 84.4 . l.81
Task 1 , 189.3 181.3%  0.20
MCvs CC  Task 2 115.4 114.1 0.26
Task 3 87.6 88.5 0.59"-
. Task 1 172.9 186.9 0.53
MC vs AT Task 2 1i5.2 114.5 0.05
: Task 3 88.2 88.0 0.00
Task 1 160.5 N "201.7 5.92%%
BF vs AT Task 2 107.2 113.2. 2.81
Task 3

84.2 86.7 2.30

N = 12 per grohp . -
K;V*.TE‘( .10 ‘.
**p < ,05 '

. L ) }
“Male subjects in the motivation-placebo control group
* . .

had numericallf higher adjusted final scores than subjects

- - - . -

—
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traineﬁ with biofeedback. The difference approaches signi-
ficance on tas}é/g_. (E (1,22) = 3.75, p < .10). =& significant
superiority of males in Group AT over males in Group BF

(F (1,22) = 5.92, P < .05), indicates that task 1 competitive
performance among male subjects was impaired as a result of

EMG biofeedback training.

TABLE 11

* _ . COMPARISONS BETWEEN TREATMENT GROUPS ON FINAL PERFORMANCE
- SCORES ADJUSTED BY RESTIDUALIZATION: FEMALE SUBJECTS

i

Adjusted- Final Scores .

arison Mea.nl Mean2 F

Task 1 ) 132.7 ° 129,2 0.09

MC vs BF Task 2 99.9 100.1 0.01

< Task 3 : 80.4 82.4 0.50

o o  Task 1 © 119.3 121.2 0.02
noe MC vs cC Task 2 100.3 95.9 2.03 .

S Task 3 78.8 81.2 ~ 0.56

- | Task 1 108.5 112.1 0.18

MC vs AT Task 2 100.3 103.5 . 0.8%

Task 3 79.8 82.4 . 0.59

Task 1 127.4 133.1 0.32
BF vs AT Task 2 101.0 103.7 0.59""

_ Task 3 82.6 " 82.5 0.01

» -

N = 12 per group

L

Ll

Among female subjects, there were no significaht"differ-

ences between any of the contrasted treatment éroups.
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Treatment by Readiness Interaction

Group AT and Group CC were associated with significant
improvements on tasks 1 and 3 respectively. Accordingly,

these training groups qualified for involvement with Group MC

N
-

in a further analysis. That analysis served to test the hypo-
thesis thit treatment would interact with selected psycho-
metric scales which could be called indicators of readiness

to benefit from a stress reduction training method. Each of
the training groups were analysed separately with Group MC.
The psychomet}ic scales were absorption from the DPQ and the
§ik TAIS égfentional procgss scales, BET, OET, BIT, OIT, NA&,
and RED. Pearson product-moment. coefficients of correlation
were calculated for TC-C gain scores with the cross pfoduct
variables formed from the déviation scores of thelpotentia}’
readiness scales and either membership qf Group Mcfbr Group
AT (Table 12), or ﬁembership of Group MC or Group AT (Table
13).

Three psychometric scales significantly. interact with

‘the dichotomy.of membership in Group AT versus_membershig_%h
Group MC. This is revealed in Table 12 by the coeffiq&?ﬁts oﬁ
correlation. On task 1, a task still béing leérned,
absorption intergcté with treatment (r = .35, p < -05) .
Absorption also interacts with treatment on task 2 gain scores,
but in the opposife direction (r =-.34, p < -03). The habi t

of making errors of uhderinclus;og through reduced attgntional
| focus (RED) also interacts nega;ively with treatment on both

”
tasks 2 and 3, two tasks for which learning appears stabilized
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(r = -.36 and'r = -, 35, respectively, both at P < .05). -
Finally, the TAIS attentional scale, overloaded by external
stimuli (OET) interacts with treatment on task 3 scores

(r = .30, p-< .05).

TABLE 12

THE INTERACTIQN OF SUBJECT CHARACTERISTICS WITH ATTENTION
'TRAINING UPON TASK PERFORMANCE: CROSS PRODUCT
CORRELATIONS WITH TC-C GAIN SCORE

Task in Learning Tasks with Learning Stabilized
Task 1 Task 2 Task 3
Labyrinth Bean Bag Toss Catch & Deposit
Cross Product - TC-C TC-C TC-C
Variables Gain score Gain score Gain score
BET (TAIS) .21 .24% T o4
OET (TAIS) -1l -, 22 . 30%*
OIT (TAIS) .00 ‘ -.14 , .21
NAR (TAIS) -,23 : -.16 C=.24%
Trea:“‘e“t RED (TATS) -.02 ‘L. 3Gk ~.35%%
. Absorption L 35%% - - 3% -.04

(DPQ)

Note: Correlation coefficients on each task reported only if at
least one coefficient is greater than .20.

N = 48 ;
*p < .10
P < .05

Table 13 summarizes the interaction of psychometric
scales with the dichotomy of belonging to Group CC -as opposed
to belonging to Group MC. There are five significant inter-

actions involving five psychometric scales. On task 2 gain
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scores, there are significant interactions of treatment with

absorptioh iggfwith the ability to shift to. 2 narrow focus

of attention (NAR) (r = -.34, p < .05 in both cases). On task

3 gain s'cores (OET), overioaded by internal stimuli (oIT),

and (RED) interact with treatment (r =-.31, p < .05

-
!

r=-.36, p < .05; and r = -, 39, p < .01 resbectively). There .-

is no interaction of cognitive appraisal and coping training

with any of the selected scales upon task 1 gain scores.

Although there are no interactions common to tasks 2 and 3,

all signs of cross product correlétions are negative for both

of these tasks.

TABLE 13

THE INTERACTION OF SUBJECT CHARACTERISTICS WITH COGNITIVE
APPRATSAL AND COPING TRAINING UPON TASK PERFORMANCE:

CROSS PRODUCT CORRELATIONS WITH TC-C GAIN SCORE

"%

Task in Learning Tasks with Learning Stabilized
. Task 1 Tasﬁ 2 Task 3
Labyrinth ‘Bean Bag Toss Catch & Deposit
Cross Product . TC~C TC-C - TC-C
Variables Gain score Gain score Gain score
OET (TAIS) .13 -.13 -.,31%*
. OIT (TAIS) .10 -.01 ~. 36k
Treatment NAR (TAIS) -.14 —.34%* -.02
x RED (TAIS) -.01 ~-.23 =, 39%%%
Absorption .
.04 —.34%% ~-.09
(DPQ)

-

Note: Correlation coefficierits on each task repor
least one coefficient is greater &han .20. o

N = 48

* Rp<.0 - ** po< 05 **% p < 01

ted only if at
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- Construct validity of
Competitive Stress

Eleven‘psychom t}ic.scales were selectea from the three
standardiéed tests administered to the subjects as self-report
measures of stress-related experience. These scales were '
correlated with the C-I gain scére in a test of the construct
validity of this measure of competitive stress.

Table 14 presents the correlations of C-I gain scores
with each of the psychometric measures of stress-related ex-
perience. " A high gain score indicates low competitive stress./
all signs of the coefficients have been changed to reflecf‘
cons%Stency between all scales. That is, déspite the fact
that the 16 PF scales are scored in different directions to )
indjicate stress, a negative correlation indicates agreement
bg¢'tween self-report and performance measures of stress. ‘

There are no significant correlations of psfchometric
with Eask performance measures of é%ress amongithe coeffi-
cients presented in Table 14. This correlational analysis
provides no support that the C-I.gain écore on any of the
tasks is }elated to general trait variables of stress-—

related experience.

Summary of Results

‘A significant leafning effect, independent of treatment
effects, was observed Of. each of the experimental tasks.
These tasks, ds expected, varied in the degree of difficulty

they presented to the average subject .at the time of the

(
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TABLE 14

. CORRELATIONS BETWEEN PSYCHOMETRIC AND -
PERFORMANCE MEASURES OF STRESS :

Task in Learning Tasks with Learning Stabilized
Task 1 Task 2 Task 3
] Labyrinth Bean Bag Toss Catch & Deposit -
Psychometric c-I ' c-I , c-I
Scales Gain score Gain score Gain score N
OET (TAIS) - -,04° .04 .01
OIT (TAIS) .0) -.05 .04
RED (TAIS) -.01 -.02 .03
c- (16 PF) - -.01 -.14 .04
H- (16 PF) 13 111 .04
I+ (16 pF) : .05 -=-.,04 .08
L+ (16-PF) -.03 -.12 .09
o+ (16 PF} .04 .10° 18
Qy- (16 PF) -.08 " 1-.13 0 - .03 ,
Q,+ (16 PF) .05 - .00 - .13
STRESS (DPQ) ' .05 ..V -l09 .15

N = 96

final assessment session. Task l, still beiﬁg learned, con-
tinues to presené difficulty. Task 2, learned to a somewhat
higher level, also preégazgaggﬁé*dtﬁiigg;gyx"'Task 3, an
effectively mastered task, can be performed with a near-
perfect score'By-the'average sﬁbject.

Attention traiﬁing improved the task 1 performance of
low C-I gain subjects. Cognitive appraisal and cdping train-
ing improved task 3 performance. No significant performance
improvements resulted from biofeedback training, and among low
C-I gain subjects, control group Scores were highef on task

3 than biofeedback group scores. Thus, the main hypotheses




106,

concerning the main effects of the methods of stress
" reduction were supported.

-In general, the hypotheses regarding~treatment_x sex

-
interaction were supported. Females were not differentially

affected by the three stress rpduction methods. Task 1
performance by males in Group BF is inferior relative to |
males in Group AT.

Significant interaction upon final gain scores of the
three ﬁaskg was observed when membership in*Group AT was
examined.and of tasks 2 and 3 in examination of membership in
Group CC. Interpretations of these interactions will be

‘pioposed in Chapter Iv,

P

L)
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F
CHAPTER IV
DISCUSSION OF RESULTS AND CONCLUSIONS
Hypotheses
The hypothesess as stated in Chapter I: predicted

improved motor task performance following stress reduction

training methods, in situations where competitive stress

impairs group performance. Furthermore, it was oredicted é

that Group‘AT (attention traininé) would show the greatest
improvement when competitive stress 1nterferes w1th perfor—
mance of a task Stlll being learned, that Group CC (cognitive
coplng training) would show significant improvement when com-
petitive stress interferes with'performance cf a well learned
task, and that Group BF (EMG biofeedback training) woulo not
show improvement in motor task performance under competitive.
conditions It was predlcted that performance 1mprovement
following stress reduction tralnlng would be affected by

the sex of the subject. Certain significant correlations
were predicted between improved performance afterlAT

training (and after CC training) and selected attentlonal .

sFales of the Test of Attentional and Interpersonal Style

(Nideffer, 1976a) as well as the absorption scale of the

Differential Personelity Questionnaire (Telleoen, 1977).

%
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v " "The Incidence of Competitive Stress

It was assumed that competitive .stress interferes with
‘performance when, for a given individual, the transition from
performing alone (assessment session I) to performing in
contest with others (assessment seséion C) results in C—I.
gains which are low.

The lack of strong, even significant,.relationships.
between'C—I'gain Scores on the tasks and the psychometric
indicators of stress-related expeérience called for a further
exémination of low C-I gain score as an. operational defini-
tion of competitive stress. on the one hand, there were no
significant correlations of any of the C-I gain scorés with
any df the psychometric‘scales which had been suggested to
bé related to stress by the resegrch reported in the test
manuals of lﬁ_gg, DPQ, and TAIS. On the othér hand, there

the stress

reduction training method. On task 1, low”C-I gain subjects
improved as a result of attention,trainfag~ On task 3,
compe;itiye performance impfoved aftér cognitive appraisal
and coping training less in the low C-I gain éroup.than when
the subjects with high C-I gain score were included. A theo-
retical framework used ip this study relates competitive
stress to the relationship between task difficulty and
subject abilitx or skill to do the task. Competitive stress
can oééur when £ésk difficulty is so much greater than
subject's skill or when subject's skill is so much superior

to the task demand.
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In‘the case of taék'l, a not.well learned task, thosé
subjects who had less improvement from individual to compe-
Eitive performance (low C-I géins) are less adept at the '
tésk_(their scores are lower than the other subjects) and
consequéntly should experience greater competitive st;ess.
However, this experience of competitive stress is not so
much a function of response habits~bfmemotiqgal instability,
apprehension, and the like, as it is a functioﬁ_ag“the real
differences between the subjects' capabilitieé for the task
and good performance. Thﬁs( C-I gain scores constitute mofe
a scale which differentiates subjects on task skill or
learning level, and.léss a measure of general traits of stress
responding. i ‘

In the case of task 3, most(;ubjects are capablé of near
perfect performance. Those with high C*I‘gain possess task
skill to a great degree. The task presents little difficulty
to them. Attention training £Jr these people is‘éompletely
redundant, gr at least not as effective as for the people with
low gain scores. In contrast, the high C-I géin scorers may
be helped by cognitive coping training beéause it provides a
reaiistic appraisal of the\gompetition. This appraigal
eliminates overconfidence in one'é ability and the perfor-
mance impairment assJFiated'with it.

The incidence of competitive stress can be inferred fra
C-I gain score in two situations. Pgrformance in competition

tends' to be impaired when C-I gain is low on a task being

learned and when C-I gain is high on a task that has generally

[
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been mastqred. bompetitive streés is a situational rééponse
. to the challgnge perceived in the competition. It dépends
largely onﬁﬁomentary attitudes that develop according to the
perceived. imbalance in the difficulty/ability ratio. If the
traits measured bf the.psychometric scales represent more
enduring attitudes and dispositions, one should not be sur-
prised at the observed absence of significant correlation
between these traits and the more changeable competitive

{%

stress responses.

, ' N Attention Tgaining (AT)

Readiness is the term previously_used to describe the
content of seven psychometric scales which could be relevant
to selection of pgoplq who are likely to benefif from the“
various forms of stress reduction treatment. The treatment
x readiness interaction, although providing results of low
hagnitude, suggests that the efficiency of the trainingr
methods can be enhanced by an appropriate selection of ~-
subjects.

. Attention training is indicated aécording to the
subject's score on abéorptiogﬁlnvtwo different motor learning
situations. People with high scores on absdrétion seem to‘
have diffused attention habits._ They tend to be intuitive,
emotional rather than analytic in their involvement with the
task; While learning a task; they require help in identifying

the appropriate cues for successful performance. Attention

‘ training helps these people check themselves against the task
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demands to seek out the relevant cues fof‘improvement,_rathef_ g

than continue to make the same mistakes. At the 'low score

—

ext;eme an the absqpptlon dimefision, one finds 1nd1v1duals

who may tend to be overly analytlc, cognltlve, and self-'-

monltorlng. These peopze-may beneﬁit from attention training
when ‘the taek is moderately well learned but }herefis still
room for improvement before maximum is feached "To these.
people- attentlon tralnlng provades awareness exerc1ses,
klnesthetlc _focusing, and adv1ce to let the body perform more

~

spontaneously. Further research should be undertaken on the

oLt L

pOSSlble relationships between this training method tasks,
and the interpretation of absorption as a dimension con-
trasting intuiters with analysers. .

Attention traihing consists of sensory awareness exer-
cises, task analysis, and rehearsal of appropriate foeci of

attentioh for the periods hefore, during, and after competi-

- tive task performance. This type of training seems most "

helpful to subjects who have much to learn in performihg a
task, that is, those needing’coaching in the right intel-
ie;tualisatiOn or awarenéss. In addition to thlS general
application, attention tralntng may have a number of specific ¢
applications, as revealed in the study of treatment x

readinees interaction. At a low level of task skill, sub]ects

w1th diffused attention are helped by analytic lessons so

- that:-before and after task performance they can rehearse or

review the task. At a higher level of skill, attention

training helps subjects who are too analytic o be more ,
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kinesthetically focussed and spontaneous during task perfor-

mance. - At the highest level of skill, attention training

provides the appropfiate focusing for subjects who tend to be

confgsed by the variety of stjmuli in the external énvi;on~'
ment. ' . o

The findings with regard to attention training‘suggest
a modifica£ion to Galiwey's (1974, 1976) "inner game" approach
to playing sport effectively. Gallwey (1974) piop05ed that
most people possess the models within thémselves for effi-

cient motoér behavior and all that they must do is to suspend

Judgement of their own performance in order to allow the body

o per form naturally.. The trouble with this theory is that

not all people posgess tHese réady—made models. Particularly
émong uﬁskilled athletes, the presence of relevant models is
not expected."Atten ion training provides an opﬁBrtdﬁity to
generate such modelst:;}ough a rehearsal of relevant movements
and the observation of their consequences. The recreational
athlete can, in time, develop skills by himself. He can,
however, reach his objective much more effiéientiyrﬁfﬁh
technical insfrudtions and more efficieng}y still, if‘he is
assisted by attention training. A good csach.shoﬁld be able
t9 analyse a skilled performance not.énly with respect to

its mechanics, but also with respect to its various atten-

tional components.

.
[ - ST ST TN IR T A
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Cognitive Coping (CC) .

Cognitive appraisal and coping training, as presented
in this investigation, consists of heIping the individual
iﬁterrupt his maladaptive appraisals of the competitive
_situation. This training seems effective when the task is
» very well learnéd. ' \*

It should be noted that there are two possible forms of
debility that occur in competition. One, due to stress in
the conventional sense, is associated wi worfy and concern
about one's inability to perform well. second is asso-
ciated with boredom arising from a convic that thére is
insufiic%ent challenge in the task. It would seem that when
the task is well Jlearhed, performance debilitation might be
more associated with boredom than with worry. The interpre-
tation advanced here is consistent with the results of Moede
(19L4)-wh§1found that high ability subjects lower their per-
formance.on.an easy task. It 'is also c0nsis§ent with the
results of Wine (;974) who recognized in only about 15% of
the popmlation, an increase in worry sufficient to. impair
the performance of a-well Learned skill during public
evaluation. .

The speéific effects of cognitive coping can also be befter
understood if a distinction is made between impairment due to

worry and impairment due to overconfidence and boredom. The
- "
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only statistjically significant improvement due to this
training was on tgsk 3, which had been mastered by nearly
all subjectéL These subjects must be assumed to have
possessed a very high level of skill prior to the tréining.
phase and thus be prone to overconfidence and boredom with.
the task; Subjects in the control group have remained with
this impairment auring the posttraining assessment. The
coghitive coping group, on the other hand, were taught that
both worry and boredom thoughts are detrimental to éerfor—
mance. They learned to recognize such thoughts and to
reappraise the real threat in the competition. It is the
‘recégnition that boredom might also be a.source of impairment
that is assumed to have provided the significantly improved
result on task 3. In their cognitive training they were
iﬂstructed to\interrupﬁ their current appraisal of the situa-
tion invdlving self-evaluation and to adopt instead a more
objectivé attitude. ’

An examination of the treatment x readiness interaction
- further indicates that coénitive coping training removes the
performénce impairment due to worry or to boredomdonly when
the subject is well skilled in the task. At a low level of
skill, édgnitive coping training is not efféctive.; At’'a
higher level of skill, cognitive coping training helps sub-
jects who tend to be too analytic and self—ponitoring and
- fuﬁjects who réport difficulty‘sﬁifting their focus of atten-

tion once it is fixed. Here the worry, that impairs the full
LS

realization of the éubject's capabilities, is relieved through

-

~
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the thought-interruption and thought Subskitution techniéues
learned during cognitive appraisal and coping training.' At
the highest level of skill, cognitive coping training improves
the performance of those people who report themselves to be
most adaptive and capable of avoiding confusion and of
attending to even tﬁe sﬁailest detail. It helps them to
interrupt.tﬁoughts of boredom or overconfidence. It is at

this highest level of skill that cognitiﬁe coping training is

EMG Biofeedback (BF)

- The assumption in the bioféedback training is that a_
relaxation of tension ih the frontalis muscles leads to a
relaxation of all ﬁuécular tension, which in turn causes a o Ve
reduction of '‘competitive stress and anxiety as psychological
exﬁerience, éince competitive stress is associated with
impairment of pefformance, the elimination of éhat stress
must manifest itself in improveduresults.

¢ In the present study, auditory biofeedback of muscle
activity of the frontalis muécles did not’significantly‘
improve performance on any of the three expe}imental tasks
when‘posttfaining competition scores were adjusted for the
gains achieved in the control group. This was as tgue when
tbe analysis was' restricted to subjects with low C-I gain
scores as.it was for the total Group BF. When all post-

training competition scores were adjusted for initial

T

[ SRR

L R

P

[T o I T R PR



L

116

intergroup differences and compared, Group BF was found

inferior td“the control group on task 3 for low C-I gain
subjects and to Group AT on task 1 for all male subjects.
There was also a tendency for Group BF males to be inferior
to control group and Group AT on all tasks. These results
combine to indicate the inappropriateness of the biofeedback .
method as a treatment for competitive stress. .

There appear to be three possible explanations for the
poor showing of the BF group. One is that the tension that
accompanies thé'cognitive appraisal of th?eat is sélutary.
According to Scott and Howard (1970), tension builds up from
the moment a problem is identified. The tension has an
energizing function stimulat;ng the organism to solve the
problem with the resources available. If the resources
cannot solve the problem, thg tension builds excessiv§9y and
this state is stress. Assuming that EMG biofeedback %raining
is effective in lowering general tension, it does not follow
thgt the érainee ceases to perceive competition problems.

The training has not 'increased his abjility to resolwe the

problems, but simply has decreased his arousal level so that

he is working less enthhsiastically towards solution of these i

problems. It is possible, of course, that over many compe-—

titions a biofeedback-trained athlete can learn to adjust his

tension level to the performance situation. Thisg possibility,
however, has to be demonstrated experimentally by those who

promote the biofeedback technoloéy.

EanY
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Why male subjects should tend to be negatively affected
by biofeedback may be explained by subject ability. Males

were clearly superior to females on all tasks. When the

subject does pPossess the motor skill, then threat-related

tension derived from observing an opponent's high score or
one's own error, would stimulate renewed effort to use ocne's
full capabilities. Performance improvement should occur.

But with general tension lowered by biofeedback, the high
ability subjects decrease their performance level. Support
for this explanation is also found in another‘analysis,

Low C-I gain subjects on task 3 probably possess a high degree
of mastery over this task because it is a well learned task;
moreover, they are al§£téd to a performance problem, because
their performance hadjslipped in the pretféining competition.
Yet after biofeedback, they lack tﬁe internal goad to greater
application of tﬁeir_own Félents aﬁd, so, their performance
is significantly\infez&g& to that gf the control group.

A second explanation for the results attalned by Group

~

-

BF is the need in motor skllls for muscle control i. €., a refined

sense of tension and release in the exactly approprlate

sequences necessary for skilled movement, Accordlngly, EMG

- biofeedback should be employed only after it has been pres-

cribed as therapy for a specific diagnosis. If an athlete

complains of tension in his shoulders and neck, EMG biofeed-
back for the trapezius and sternomastoid muscle groupé would
be the treatment of choice. Even without a tension problem,

an athlete might gain from the use of EMG biofeedback when the
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goal is approximation of a model sequence of muscular acti-
vity. However, it is most likely 'that the present tasks are
not essentlally governed by differential firing in the cells
of the fréntalis muscles. Blofeedback tralnlng at thlS site'
will not add to the muscular control requlred for good
performance on these tasks. This explanatlon is directed at
accounting for the lack in improvemenf by Group BF subjects;
Perfectly good medicines are ineffective with unrelated
problems. ‘ _

| A third possible explanation of the failure'of the bio-
J/feedback tralnlng in this study is derlved from the'questlonlng
of valldlty of certaln cause-effect assumptlons which are
associated .with the use of biofeedback technique. For, if
éontrary to these assumptions one believes that psychological
coping with competition stress is "central" while relaxation
of a muscle is 6nly "specific”" and "locai," and that all
controls in the organism are hierarchica}lf orgéhized, i.é.i
those more centrallgoverning those which are sp;cific,'then
one can clearly expect a cognitive iraining to be effective
in adjusting muscular activity relevant‘to the task. e‘]'But,
with thé same belief, it is difficult to conceive how a
épecific muscular control can affect the more central éogni-
" tive control. Perception of task difficulty and one's own
ability, possible experience of anxiety, overconfidence or
boredoh, attentional and analyvtic demands of the situation,

are all central in nature. They are not expected to be all”’

controlled by specific changes in kinesthetic sensations.
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A Psychological Model of Stress
and its Reduction

It seems that performanée impairment in competition is a
function of the relationship between task difficulty and
subject ability or skill on that task. The competitive set-
ting triggers the individual's thoughts of this relationship,
insofar as he is required to perform once he enters the com- -
petition and his performance is visible to himéelf, his
opponents, and any others in the environment. The situation
is a threat to his homeostasis. Tﬁe perception of difficulty
greater than skill or skill greater than difficulty energizes
the individual to correct the imbalance either by renewing
his efforts to do well or by trying to find more challenge in
the task. In the latter case, correcting the iﬁbalanbe and
performing at the maximal level can become incompatible. if
the perception of imbalance prevails, this may lead to a
decrease in performance level. Oncé this occurs however, a
new difficulty/ability ratio is established and the indivi-
dual may increase his scoreeagain. In the former case, the
person finds the task Eeyond his skill. . Unaided by any
sudden insight into the nature of the task, he becomes frus-
trated when he increases his effort. Each new trial only
reminds him of the task difficulty; Repending upon how much
frustration the individual can tolerate, a more or less
severé state of stress will result. With any increase in

stress, a worsening of performance will occur.
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Frustration tolefance is relevant not only in the case
of poor performers. It is a trait found in non-anxious well-
«'adﬁusted individuals. Such individuals have, on the whole,
good perception of reallty and even if they are high scorers,
they arenless likely to display debilitating overconfidence.
They are expected to perform consistently high relative to
their ability. -

A good level of performance is also dependent upon the
‘degree of involvement in the-competitiveﬁsituation. Those
individuals with the desire to succeed are more likely‘to‘
produce a consistently high level of effort in learniné the
task and to maintain high performance in competition with
otheré.once the task has been learned.

Cognitive factors' are equally refé&gnt in détermining
the level of performance and its consistency. General
intelligence is uﬁdoubtedly effective in learning the task
and in modification of strategies when pProblems are
encountered during the competition. fhere are also specific
skills which can.contribute according to the nature of the
task. Ambng'cognitive factors which affect performance must
also be 'included those related to the ability to‘broaden or
narrow the focus of attention according to the situatiocnal
demand. .

Deficiencies in any of these contributing factors can
at least be partially offset by appropriate treatment. of
specific interest in this thesis are the treatment of defi-

ciency in attentional focusing relative to a given task and
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the treatment of excessive self-evaluation in competitive
situations. A psychological approach is adopted. It con-
sists essentially in re-educating the individual in his per-
ception of competitive'reality: This approach is assumed ﬁo
be "central"® heﬁce modifying all adaptive functioning of the
organism. Sin?e specific muscle activities must be ‘subser-
vient to the general operations of the organism, some adap-
t?ﬁe correction in muscular tension must also occur.

‘ Not all individuals®can benefit equally from psycho-
logical treatment. This firstly depends on .the degree of
their mastery of the, task. The learners who lag behind in
their performance can benefit from attention training when
they are over-intuitive in their approach and thbée who have
learned the task can benefit from the same treatment when
they are over-analytic with reference to the task. If they
are over-analytic with respect to themselves and they have
mastered the task,.it is the cognitive coping training that
can help them most.

Further research is of course  needed on'how to deal with
other deficiencies which appear in competitive performance.
A full understanding of variability among the competitors can

only be attained by means of a comprehensive multivariate

study of all factors contributing to success.
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APPENDIX A

PROTOCOLS FOR ASSESSMENT SESSIONS
v

Protocol for Psychometric Testing
- and Practice Performance

. Set"I.IE L S

Confirm that necessary materials (pencils, test book-
lets, answer sheets, subject self—scoring forms for practice,
list of subjects'.hames, and appointment times) aré,in place
near tables and desks inh 319 and 320. ’ ®

Confirm that task equipment is set up in sepérate rooms
or enclodures (in each of the two partitioned éreas:in 321--
chair, table, labyrinth with ball, practice instructions
taped to table; in left curtained enclggure in 319--15
polystyrene balls on hopper, container.on floor between L-tape,
hard wooden paddle on counter, Practice instructions taped to
wall; ‘in right curtained enclosure in 319;—floor target,
string hniii:ntally taut across the enclosure, five bean. bags,

practice instructions taped to wall). »

Welcoming Subjects

Introduce yourself and confirm-his/her name with appoint-
ment list. Show a place for coats and books. Show the sub-

ject to a chair.

/
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Orientation to Subjects

“"Thank you for coming. Today I want ybu to do two
things: fill out some test forms and familiarize yourself
through practice with three games or motor tasks. As I told
you in class, the whole study demands about 12 hours of your
time. Today's session, at about three hours, will be the
longest of the eight sessions. I'd like you to begin with
the tesfs. I will call you in groups of four to gef an

overview of the tasks and do your practice."

Presenting the Tests

"Let's begin with Dr. Nideffer's Test of Attentional

<:/,_ggd Interpersonal Style. Signal me when you are finished

and I will g%ve you another test. I will save the .shortest
of the three tests to be the last. flease read the instruc-
tions aloud." (Subjects read instructions aloud. Answer
questions. Have subjects begin. For second test, 16 PF,

go over instructions with each individual as soon as he or
she signals'coﬁpletion of TAIS. Repeat with the abbreviated
DPQ. Collect tests as they are completed and check to

insure against error or omission.)

Pfesentiﬁg the Tasks

Assemble five people and broceed together to any of the
task areas. -
"There are three tasks for you to practice. This is the

(give name of the task). Each of you has a self-scoring
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sﬁeet. Find the section on the sheet for this task. See

the spaces for the trials. Now look at the practice instruc-
tions that have been taped on the wall (desk)." (Reéd the
instructions poiﬁting out that they mdgf record certain
trials and not record the ones ip between.) "You alone are
responsible for recoraing‘your own scores. I want this
session to be as free as possible from the signs of being
compared to or evaluated by others." (At the catch and
deposit task.) "Here one of you drops the balls according

to instructions for the other.person. The ball dropper should
not pay any attention to nor make any comments on the perfor-
ﬁance of the player. Just drop the 15 balls, nine times,

waiting after each time for the player to return the balls to

_you. At the end of one player's completed nine trials of

practice, switch roles." (Take the group from one task to’
another,'giving an orientation to the task. Answer ques-
tions. Assign a subject to each task station, the two
labyriqth stations, and the bean bag station, and two sub~
jects to the catch and deposit station. Collect score

sheets as each subject finishes all of his/her practice
sessions. Begin the presentation of tasks with another group

of subjects.)

.Setting Next Appointments

. ;

If chief experimenter is available, he will arrange 'for

the subject's next visit. Otherwise confirm subject's tele-
. !

phone number and promise him/her a call will be made within

.
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two days. Thank subject heartily for hiS/her first visit,

>

Protocol for Session of Individually
Scored Performance

Set-up - o -

Confirm that necessary materials (pencil, stop-watch,
individual score sheets, list of subjects' names and appoint~
meﬁt-éimes) ére in place at tabie in 319.

Confirm that task equipmeﬁt is set up (at table in 319--
two labyrinths with balls’, in left eurtained enclosure in
3%9-—15 polystyrene balls on hopper, container on floor
between L-tape, hard wooden paddle (steaklboard) on counter; .
in right-cgrtained enclosure in 319--floor target, string

horizontally taut across the enclosure and 5 bean bags).

Welcoming Subjects

Make introductions confirming his/her name with appoint-
ment list. Show a place for coats and books. Show the sub-

ject to his/her chéir.

Orienting the Subjects

"Which of the two labyrinths did you use the other day?
Today I want you taq.use the other one because you will have
to compete on both of them."

'. "The other day you scored your own éractice performance
and also had some unscored practice. In the next day or

three you will participate in a competition with two other
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people. Today, I waﬁt you to do.the three tasks aﬁd I will

. score your performaﬁce. There will be four subtrials from
start on the labyrinth (these must be completed within five

. minﬁtes),-then we will go in theré (point to left curtained
enclosure) for three trials of 15 balls for catch and
deposit. We will return here for four subtrials on the laby-
rinth. We will then go for your three trials of ten bean

bag throws and will end up here ‘'with four subtrials on the

labyrinth. Pay littile attention to me and do the best you

can.“_

Testing Session

"You, can begin now. " R
. Start the stop Gatch, .Record the score for each of the
four labyrinth trials in the score sheet and‘the total time
for the four trials to the left of these trial séores on the
individu®l score shéet. Write in name of subject and
today's date.

Rise and ask the subject to go with you for the catch
and deposit task. In that enclosure, set up container on
the non-dominant of the subject. Get subject to place one
foot on the start line saying, "Place one foot on the start
line and stay there until the first ball has bounced. Then
you atre free to move your feet until the start of the next

trial with 15 balls."

Take your place behind the hopper. Place the stop

watch on ‘the hopper tray so that you can see clearly the

.
A
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second hand. Start the watch. Confirﬁ that 15 balls are on
the tray.” Ask the subject to tell .You when he/she is ready. "
" Drop the balls one every two seconds beginning from the /f'
"Ready" response. Randomi ze the Placement of the balls in

the four copper tubes leading from tﬁé hopper tray.

Score the trial.

Repeat until three triais of 15 balls are done and
recorded.

Return to labyrinth for four more subtrials.

Go to-bean bag tﬁréw curtained enclosure. Ask thé sub-
ject to thfow )0 bags one at a time in sets of five for a_
total of six seﬁs. Time the sets of ten bags. Enter time
to left of trial row. Recqrd each shot. Ask the subject
not -to step on the target. If one of the throws ié under
the string or hits the string.ﬁave theh§ubject immediately
pick‘up and rethrow the bean bag.

“Return to labyrinth for final four subtrials.

"Thank you for coming today. That's all until our next
session. That will be a competitive session with at least
two other students from the University What are the best
times available for You to return for the competltlon which o,

will take place in the next few days?" :

"Thank you.  Good afternoon." . -
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Protocol for Competition (For Pr

etraining
and Posttraining)

Present: Three competitors.
. ‘Referee-announcer (R-A)
Technician or scorekeeper

A\

R*A--"I wish to welcome everyone especially our ‘competitors

to today's bontests. My name is

/Jnd I shall

be your announcer, referee, or master of ceremonies. . We are

fortunate to have with us who shalil sérve
as scorekeeper. " ~o , S

-

"Would you all notice the scoreboard over here and as I

read out the names would each competltor step forward please?"

(Read names . . .) Thank you!"

"On the score board are displayed each player's earller

scores. These are total scores for each round or trial. Then_

there are spaces for today's score andg for the difference
Score which will show the 1mprovement or the drop in perfor-

mance when comparing today's score to the earlier score. 1In

a very real sense the earller score represents the performance

standard of the player for eachf round,"” (Briefly comment on

the standards of the, players, e.g., "Mr. X is Clearly the

stronger player. Mr. Y has lots of ropm to'improve his

score, etc

"The w1nner of the round will be the player w1th the

best dlfference score for that round. Wlnnlng earns the

right or advantage to hold the hammer or go last in the next

round, The loser of a round must go first in the next round."

-

R O PO S P
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"In each game you are competing against yourself--can

you improve on your previous score?--and against the others--

. who.will be the best? There are no prizes, but there could

be - two winners, the one who improves the most on his earlier -
¢
trials, and the one who gets the highest total score."

-,

"You are familiar with this game (give guick sﬁﬁmary+. d

=
Let us now start round number one M

.

Irg the labyrinth, there is dual competition because
there,areltwo labyrinths. The competitors f%ce each other
across a table. They have a maximum of five minutes in which
to completé four éubtrials. The referee signals, with some
showmanship, the start of the round. ~ He watches one player;

the scorekeeper watches the other. As one of the balls goes

in a hole, the one watching calls out, "Four for Miss Jones

~
on subtrial one." The scorekeeper records all scores ho

méfter'which'player he is watching. The referee calls out
"Four minutes" if one or both playé}s are still at play
after four minutes. At five minutes the referee says

"Stop" and the player is given the point hé has just passea
for his last subtrial. Th%‘tﬁiid coﬁpgtitor replaces one of
the ther two. The round beéingxagain, No player plafs

more Fhan two trials in a row. One playeg'may play alone.

* When one player finishes his trial quickly, the third player

may be started 1mmed1ately Playersg’ust not play two trials

in a row w1th the same labyrlnth o '
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When all three playe®s have finished trial one, the

~

-
2

scorekeeper records their scores on the board and comments
are made about who is leading an%'how play compares with
previous scores.:

 At the end of (the three rounds, all players are congra-
tuléted for their fine play and the announcer tells everyqQne
to”move to thg sité‘?f the next event. The results board is

:brought with the group to the néxt avent.-

-. Each. later éqptest is briefly explained and comments érg

= .

. made on the performance standards of earlier scores.

.;n‘the throwing game and in the catching game, the score-.
keeper gives the player's scores to the announcer before the
second player béd&ns to play. Where possible, the announcer
makes separate announcemeqts dufing play concerning the
‘difference score of the previous player and the performance
{standard (earliér score) of the player now active. Such
statements are better made by the scorekeeper in the catching
game when the announcer ;s'busy dropping balls. On the other

hand, these announcements can be made just before the start,

6f play.

One person can easily handle the scorekeeper and p

announcer duties in the thrxowing game. The presence of more
peoplg, if available, is desirable. At the finish of the last
contest, thank everyone and refer the c0mpepitors to O'Hara

for future appointments.

e e b At s St s
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Labyrinth

Throw

Round 1--dual competition.

-—oné five minute trial period for' the compe;}tor
to‘comélete four ;ubtrials. ‘

-—rec;rd the number score of each subtrial.
Competitor'immediately starts over and repeats
until all four subtrials are completed.

--total séores to enter as today's score for that

L

person for that round.

Round 2 and 3 as above.

Round 1l--the first player thr9ws five bags and éfter
receiving the bags ggain, rethrows them.
—--record each score as the bag lands. Thus one
gets ten scores per round-~total these ten
scores and enter in today S score.

--next player star’i hlS flrst round, etc., etc.

Catch

-

~=The- first player takes the starting position (at least

one foot touching_the tapé).' For left'handed persons,

Place the basket on their right hand side.

-~Referee drops the 15 balls at a rate of one every two

seconds. Dropping/is randomly varied throﬁgh the four

-

pipes.



‘142

——-Scorekeeper records when an error is made in control
or hits--total controls and total hits are recorded at
the end of the score sheet. These two numbers are then

totalled to be entered as today's score for that round.
-~
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PREVIOUSLY COPYRIGHTED MATERIAL
. JN APPENDIX "B", LEAVES 143 -.152,
NOT MICROFILMED

143 - 152 - Abbreviated Differential Personality Questionnaire
by Auke Tellegen, 1976.
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" APPENDIX C

SAMPLE TREATMENT SESSIONS

~

Attention Traihing--Session 3

Qytline : . o .

1) Review homework experiences. | ' (10-15 min;.)

2) Tasg-orienting ihstructions. ) {15 mins.)

3) Review of treatment rationale. (5 mins.)

4) Concentration exercise--mirror image. (12-15 mins.)

5) Task-orienting-instrﬁétions {(cont'd.). (10 mins.)

6) Homework assignment . ) {3-5 mins.)

' a
Specific Procedures "
4

Review homework experiences. (a) A listing of self-

instructions for before .each of the three laboratory tasks to
help focus attention on the- task; (b) mental practice (10
mins.) of what the good student would do on an exam after the
same amount.of preparation as you, i.e., design the rdle

(behavior and selfJinstruction) of the good student, then ,

-

play the role mentally; (¢} review yogﬁ exam (psychology)-- ﬂ‘sfp
how was your concentration? What did you do to optimize your

concentration?
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Task-orienting instructions. Using the self-instructions

~listed as homework for bef9fe a tagk, have clients rehearse
the self-inétructions using techniques. éhoose one self-

instruction for before the labyrinth task. Ask subjects to
visualize themselves in the testing room waiting for thei;

v

turn.

1) Trainer repeats chosen self-instruction.
" 2) Clients repeat self-instruction aloud. )
o0 2oud
3) Clients repeat self-instruction in whisper.

4) Clients repeat self-instruction internally.

Repeat procedure for catch and deposit task and then for bean
bag throw task.
Briefly discuss the exercise. .

Review of treatment rationale. Describe training program

and purpose to learn attentional techniques for aveiding the
effect of stress on our performaﬁcé;—playing games; speaking
in public taking examinations. ;

Relate fhe role of the competltlons with the laboratory
tasks to the training program and to the program's later
purpose (competition provides an opportunity to try out our
attentional techniques in a stanéardized performance situa-
ﬁion. We are also encouragedlto use these techniques in our
daily lives, especially in any evaluation setting we

‘encounter) .

Concentration exercise--mirror image movement. Clients

work in pairs. .While standing, one client makes a movement . H

-

A

AR AR L
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)

(incoming event). .fhe other client mirrors that movement
(response). If the response is correct, the first .-client
makes another movement {result and new incoming event) other-
wise the first client waits for the correct move. The
responder tries to be tﬁé mirror image of the first mover,
responding so rapidly that continuous motion is made possiblé.

Switch roles afp€r one minute.

After both clients in the pair have done both roles "In
any human activity, events seem to come toward us, we respond,
and  then the events leave us, bearing. the mark of our response."
E.g., I see the daﬁtboard, I throw the dart, I see wherg it
lands; I see and hear a person talking to me, I respond, I

watch and listen to the answer; I see a problem, T take an

-~

action, I observe the results of my action.

"The clarity with which we sense the oncoming event ig
crucial to the way we respond to it."

“Likewise our perception of the departing event--that
is; the result of oﬁr action--has a great influence on the
way ‘we respohd to similar events in the future., Seeing well
is crucial to doing well at anything."

"This time try to be the mirror image of. your partner-
by seeing better exactly what she/he i; doing as they do it.
Try not to see your thoughts--‘'hand up, that's wrong,’ this |
is stupid, funny, down, out, tough,-twist foot, bend, etc.?
Take away the concepts you héve of éhe incomipg and outgoing

eventt." ) -

"
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"Respond .to each event as it is, not to your concepts.
Don't analyze."
Hepeat mirror image exercise. Switch roles after one

minute,

After this trial--"In order to respond rapidly to
change; in your partner that could come from all parts of
his/hex; body, it's necessary to have a broad focus or
unfocused attention. This time see if you become more capa-

-~ ble of responding to the events as they really are by
attending passively to the rhythm of your breathlng It's
1mportant that you allow your breathing to do as it willsg."

.ﬂ;{epeat the final trial of mirror imag®™ exercise.

Qx§%itch roles after one minute.

Briefly discuss the application of the technique of
sensing and responding to what is, rather than to our concepts
of events. Seek appliéatidns from the clients in their lives

and in the laboratory tasks. ) "

Task-orienting 'instructions (cont'd.). “"Perhaps it is

often approprlate during a task to respond to what is, thus

-
without concepts and without self-instructions. However,

before and after a task, there are times to analyze and to )
encourage and to focus your attention apprppriately."

"In the laboratory tasks, you have trials within trials
where the ball goes in a hole and you must start over or
between each throw of the bean bag.

"What are some task-orienting self-instructions we

could practice for these times--instructions that would help
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our concentration?"

Explicit suggestions from clients. Choose one for a
task and have subjects mentally practice the situation. (a)
Say the instruction; (b) clients repeat self—instrucgion
aloud; (c) clients repeat self—instructign in whisEef; }d)
. ¢lients ﬁ?peai instruction internally.

Repeat exercise for the tasks for those situatiohs where
natural action breaks occur. | |

. Homework assignment. (a) Once a day betw now and

the next session in a conversation or in some motor activity
see the events as they are without analysis, labels on or
concepts--use you; breathing if it helés.

(b) :Onée a day between now and the‘ng#t session, spend
ten minutes on an exercise of shifting Qbur aﬁfention from
external to internal reality. Attend eerrnally to the sights,
sounds, smells, etc., outéide your body the shift after a
minute or.éo\to the sounds, pains, Pressures, tastes, etc.}
inside yodr body. Attémdt to reality, what is happening, not to

“your thoughts nor images.

Thank you. .
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EMG Biofeedback: Trainers Manual
(by Pierre St-Jean)

Students & Trainers

¥

L

In éhe summer of 1974, Afbonqﬁin College initjiated a
Biofeedback Training Program (BFT) as a module within an.
introductory Social Science Course. Since then, over 1,000
students (about half full-time and half Continuing Edﬁcation)
have completed the eight to ten hour module. These eight to
ten hours or sessions are scheduled such that.eéch student
Bprticipates in no more, than one session per day but at
least two sessions per week, and such that each trainer is
responsible for no more than two students during any given
hour. . ' -

 The current'procedure (April 1977) is appfopriate with

-

trainers who have completed:

1) The EMG Training Program.

2) Two years of a university or community college

psychology program. - _ T .
3) A continuing in house workshop focused OE:;QT con- -

‘\
cepts, procedures, and equipment.

e

The training program may be divided into four paf S. An
initial one hour session where the trainer.describes ‘Hio-

feedback traini'(BF;l‘)_ objectives and procedures and demon-

strates the operation of the equipment. This introductory

session is followed by two to four sessions of Response
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Shaping. Once the response has reached Plateau, the student

performs,fontingency Fading exercises for another two to four

sessions. Fading is concurrent with and followed by a few

Stimulus and Response Generalization sessions.

- Introductory Session

The first session introduces the student to the equipment,
the BFT process, and the objective of the training program.

Biofeedback equipment is designed to0 measure one of you
biologicai sub—sysfems and feedback the state of that sué;//’

system by moving a needle on a meter and turning a tone on or

off.

BFT Objectives

The BFT process ,consists of (1)} using that feedback to
gradually learn control over the feedback signal, and (2)
acquiring the skill to control that sub-system without the
use of BFT equipment.

-A standard introductory rap follows:

A stethostope is a biofeedback machine. If you -
use it on yourself you can listen to increases

and decreases in your heart rate. If you did

this for a while, you would, eventually learn to
control your heart rate. The muscle ‘feedback
machine does the same thi ept that it *
measures and feedsback thg actl\ity of your
forehead muscle. We trainf on the forehead mus-

cle since to relax that muscle you have to6 relax
most of the muscles in your Read and neck. When'
you learn to do this you will be able to get a,
feeling of ' relaxation and later on we'll work on
getting that feeling without the equipment.

o
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Intro Tiés. Explain BFT before you wire up-—éon't try
to compete for attention with the machine.
Readihg one of Barbafe Brown's books is e good prompt
for the student who wishes to learn more about BFT.
\J
*
The baseline is immediately followed by an introduction

Response Shaping

to self shaping and rye oﬁeration of the sensitivity knob.
The student is familierized with the idea of shapiﬁg his own
response, i.e., adjusting the sensitivity settlng on the
equlpment so that it is "just c flenging to turn the tone off."
It is a good idea the first” few sessions to ﬁ;e broken record
on "it is just challenging to turn the tqie orff oxr "setting
the sensitivity knob so that it is just challenging to turn
the tone off." O;ce the baseline has been done and the stu-
dent is familiar with the sen51t1v1ty settlng on the equlpment
the rest of the first se551on is stralght shaping. .Straight
shaping con51sts of the student sitting, generally by hlmself
®with the machlne set so that "it is just challenging to turn
the tone off." |
During the second and subsequent shaprng sessions, the
student shapes h;mself while every 10 to 20 minutes, the
trainer comes in and asks "how does it feel?" "does it feel
different when the tone is off as opposed to when the tone
is on?" "do you detect4any feelings in your forehead, jaws or

facial muscles?" "how do.you feel now after shaping compared

"to when you first came in?" "do you feel more relaxed’", etc.
-~
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Generally this is an attempt to try to prompt a person to
look inside for feelings that distinguish between'tense and
relexed muscles and to concretize the feelings by helpiné
the student verbalize inside perceptions. The shaping pro-
- cedure will probably'last two or three sessions until the

student reaches plateau.

Shaping tips. The first time feedback is given, ask

" the student te.cleneh his jaws, blink quickly and/Qr%swallow
to demonstrate the .relationship between muscle activity and
the feedback signal. .

. Once the student has settled into "turnlng the tone off"
prompt the jaw relaxation as a way of decrea51ng frontalls
'act1v1ty, 1.e., mouth slightly open and also prompt image of
- "head and face muscles ‘melting and flowing loosely" later on
in session;' Invariably the student wants to know whether his
‘plateau is higher or lower than others. Avoid between studént‘
comparisons by stressing such factors as phe emount of fat i;
the skin, calibration of equipment, and other “external®
variances-in‘establishmentzof plateau levels. -The enly thing
to "beat" is one's past performance;

Except for the 1ntroductory or "play" se581on, all
tralnlng should be done eyes open to facilitate later gener-
alization to everyday life situations. ot

From the firsf time'the little relaxation is mentioned,
the trainer should mpdel the response whenever'possible (at

least tw1ce per se551on)?

Remember to model MODEL, M- 0 D E L.
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Contingency Fading1 ' ° .
. . ’ N S

;Fading'exercises are designed'to help the st

.on the feedback from his ownlmind/bpdy rather than
tronic feedback from the machine.
A sample.rap follows: e

b

+Now that you've léé;ned‘to relax with the help
of the equipment, it.is now time to wean your-—
self from the equipment. It is important that

, you learn hox relax by .using internal feed-
back from facial mus as opposed to the
electronic feedbac the machine.

A . -

!

With Acquarius equipment, we ask the studeﬁt to distin-
guish betwéen levels of 20, 40, éﬁd 60 on the meter with.the‘
sensitivit} setting ét plategu and ;iihouE feedback from the
-ﬁachine, i.e., the-equipmenﬁmis turned away from the student.

. As_in fhe baseline procédure, the student isg asked to lower

" his frontalis activity and prompted by "OK jzéxare hoﬁ at 20,
bring it up to 40 ‘and say 'now' when you think fou are at'40,“.
of&‘"you ﬁre‘ﬁow at'20, briﬁg it up o .60 and tell me when
you thihk.&ou are_at 60;" of, "yqp ﬁre now at 20, bring it a g&

o
the way dp to 100 and bring it Hack down to 20 and say ‘'now'

) . —7’

After each attempt (trial) thedtrainer gives immediate

-~
when . you think you -are at 20f

feedback. The first feedback is-"HIT"‘or SMISS" (Figure 5).
For 40, .any reading between 35 and 45 when the student indi-

cates that they are now at 40 is scored as a hit, anything

.
£
¥

Y

}We use the’ term "fading® rather than the more accurate
attenuation since fadip@lappears to be more communicative to
the student. - -

’
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. Q
FADES 1 ‘
. Ses— 40 20 60 40 20 40 60 20 40 &0
Date *  sion . Score
30/9/77  #3 O / R 1Y 50%
: M| 30| 80 30 | 50 100
31/9/77  #4 284 A KA RA N 70%
70 | 30 1. 85
Y oamosrr s B/ T VT 80%
M 50 | 75 :
4/10/77 w6 H (/I vlvlivliv]lv] v 90%
50
* Figure 5

Sample Fadlng Record--Self Control of Muscle
Activity without Feedback

above 45 or belod 35 is a miss. For 60, a hit lies between
"55 and 65 and anything below 20 is scoredAas a hit when the
target is 20. )

The second feedback is a more detalled descrlptlon of
the trial, e. 9., "You gradually went up.from 20 and the meter
was at 43 when you said now (or raised your finger or tapped
the table), a good hit--well done (the trainer's function at
this point is to reinforce hits Qith enthusiasm and to non-.
critically feedback misses. )

A fade session begins with abéut 10 to 15 minutes of
shaping practlce, i.e., such that it is "just challenglng to
. turn the tone off." Before the actual fade exercise, we give
the student the opportunity to practice 20, 40, and 60 with

feedback for a few minutes. This practice shouldn't last too
. D

F

g | | | \
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long since maintaining a level of 60 requires a fair amount
of muscle activity and the muscles may get tired. A sample
prompt follows:
»
Bring it up to 40 and hold it there for only
a few seconds and then bring it back down to
20, but while it is at 40, look inside to - see

-what_ 40 feels like, in contrast to 60 or 20
80 that you get a muscle sense,fo; 20, 40, and

60.

Once the student has done this a few ﬁimes, then the
machine is turned away, the tone is reduced so that it is not.
audible, and the fading exercise itself begins.

Each fade éxercise consists of lO‘trials of'which &.are
targetted at 40, 3 at 60, and 3 at 20. The normal success \‘“\
rate on a first'fade-ié somewhere between 4 and 6 hits. The -
usual pattern is a‘®graduval increase in accuracy scores as
the faéing sessions progress. JThe usual qriterion'for ‘ \>\¢~
successful termination of the fade is at least three sefiés
at 7 out of 10.hi£s or two series at 8 out of 10 hits.

To summarize, the fading procedure begiﬁs with 10 to 15-
minutes of shaping, a few minutes of pﬁactibing<20-40—20—60-

20-40 . . . with auditory and visual feedback followed by the

hit or miss fade exercise.

Fading tips. Avoid straining the student by doing no

more than two fades per session.

The later fading begins in training, the hiéﬁbr the

-
first fade score. T -

In most cases, the first fade will produce relaxation

levels lower than plateau. Inform the student and .

e
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congratulate him. 2 o

At the start of the first fade, some students may not be
able to reach plateau w1thout feedback When this occurs,
decrease sen51t1v1ty and allow a mlnute of 20-40, 20-60, 20-40
with feedback before psoceeding with a fade at the new
decreased sensitivity level. This inability to reach ﬁlateau
without feedback is usually a sign that fadlng was begqun too

early in training.

. [
Once fading is completed, the student can relax without

feedback in the lab situgtion. Stimulus Generallzation
con51sts of using verbal P omptsxsc lntegrate relaxation res-
ponses into normal 11fe flow.. (A full description of this
tralplng stage is available from P. St-Jean, Algonguin
College,.dttawa, Ontaric.) 1In the cegpetitive stress study
this fraining stage was omitted. Subjects were encouraged to
practice control of muscle tension in their daily lives, but
were aot gfiven specific training inl this pra_cti,ce’

Cognitive Appraisal and Coping Tralnlng--
Session 2

Review and Update on Session 1 ST - -
3 . . '

1. BAnswer any questions that have arisen-since the

lésession. _ . F
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2. Review rationale that the source of performance drop
is psychologlcal stress which itself is the product of our

‘thoughts. ADD: We can have worry stress where our thoughts

are taken up by concerns tHet we won't be able to meet the

demands of the situation; Or, we can have boredom stress

where our thoughts focus on how llttle lnterest we have in -

this s;tuatlon or how little challenge there is for us.

* Anxiety

Perceived
Situational
Demands

.
-

‘Anxiety-oe

- Perceived Skills

Figure 6
Cognitive Conseguences of Variations in the
. Difficulty/Ability Ratio
{Adapted from M. Gsikszentmihalyi, Beyond boredom and anxiety.
San Francisco: Jossey-Bass Ltd., 1975, p. 49.)

Get each person to give a brief example of each type of
stress' Draw out from the group how performance (score; work
"done;ﬂclarity of conversation; etec.) was hurt in the stress

situation.
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-
»

_Show from one good example our Model (after Ellis, 1358) .

- C

A‘ ] B . , Cl _2.
A triggering The stress-— The stress The performance
event or sti- N provoking N feelings » . Pproblem (slow-
mulus in the, thoughts or . {fatigue, ing, error.

- situation. images. jumpiness). stutter, etc.).

-

Emphasize: when we know what is happening, our stress

feelings (Cly become a Cue to change our thoughts (B).

Analysis of Stressful Competitive
Situations v

-
L

l. "Recall the'games played iq competition, the 1a5y—
rinth, the bean bag toss, the catch and deposit. Recall when
" you came to the laboratory on the day of competition, the instruc-
tions for the competitorg, waiting to perform, your own turns,
waiting, posﬁing of scores, énd all that happened. Quicklyllist

the times when you believe boredom or worry could have takep

the'edge off your performance."

2. Once a 1list is made, choose the simplest situation
B 0
from each trainee's list. Have the group analyse one situa-

tion at a time. Determine:

[}

a) The physical sensations that the trainee calls
worry or boredom. These stress gfensations (Cl)

will be his cues in the future.

)

A Gl Lo
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b) The events or stimuli in the situation that
- triggered his feelings. These stimuli or events
(A) don't cause his feeling though it may seem
that way; His feelings are provéked by his

thoughts.

c) What tﬁe trainee was thinking (B) just prior to
becoming aware of tension, WOrry, or.boredom,
while he had these feelings and afterwards.

What aré the thoughts, pictures, or &xplanations

he made of the events that maintained “his dis-
‘ 29,

comfort.

d) How his level of performance was affected by the

discomfort he felt and by the thoughfs he had.

This is the behavioral consequence (cz) of the

b,

v competitive stress response that we want to

. . . L]
p optimize.

w

Where necessary, guide the trainée through the situation
in imaginationi Have the trainee replay that actual moment
in orxder to recapture vividly the various aspects of the

expefience. Do this only after the trainees have madeé some

redgonse to each step of analysis for their own situation.

~

Training in Self-Monitoring

1. "In order to be able to interrupt our neéglive
thoughts that provoke discomfort, we have to be able to

' observe our thoughts, our fhinking, and imagining behavior.

L4 "
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Most of us carry on quite an extensive conversation with our-
selves, and yet we do not really notice this dialogue. For
that matter, when I talk to myself, it's not algays me that
is doing the talking. I m%ght suddenly, in a situation, hear
thelvoicé of my dad telling me what I should do. What I want

You to do now is to monitor, take note of, your own cognitions

T

while you do ‘a few activities at my suggestion. QK. Stand
up and do some stretching_exercises. (30 to 60 seconds.)

Now walk aroqnd-the room. (Another 30 seconds.) Stop. Stay
-where'you are but close your eyes. (30 to 45 seéonds.)
Please take your seats and lét's hear what you observed your-
self thinking."

< The trainees‘report several thoughts. Trainer distin-

guishes generalized impressions of what one thought from
detailed accurate reporting of thought. Trainer reinforces
self-monitoring that seems accurate. He can also probe for

émotional and behavioral consequencés. of thoughts.

2. In a second exercise on self-monitoring, the, trainer

has the trainees imagine the following situation:
T

You have got word that your psychology pro-
fessor wants to see you in his office. You
arrive. He ushers you into a chair and says#,
"I'll be right back%T
Now have you got that vision? Good. Imagine
yourself thinking, "God! Wheré's he gone?
What's this about? Maybe he wants to know why
; I haven't handed in my paper. Naw, he wouldn't
call me here for anything that simple. -What
have I done wrong? What if he's upset about
my question the other day? I don't want some
‘scene with a prof. No waves. Gotta get through
this year. What if he causes some real trouble?
Oh boy!" - .
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(After a minute or two.)

Remember how you felt during those thoughts.

Perhaps that's a pretty real situation. Let's

go back to the same situation but with differ-

ent thoughts. 1I'll give you fewer thoughts

this time.

"He's got an interesting library here. Hey,

I've got that one.’ No novels. Sports Psycho-

logy, that looks good. Hey, what if I was a

sport psychologist working with Team Canada?

I can see myself now, helping Bobby -Orr adjust

to front office work. Yeah, there I am in my

pearl grey three piece, clip board in- hand,

'Tell me, Mistah Orr ven vas the fust time you

missed your momma?'."

"I have given you a negative self-instructional set and

a positive one. What specific diffé}ence;\in your emotional
and physical responses did you notice?" Discuss the vivid-
ness of the thoughts. Contrast these sets with what they

monitor in their own thoughts. Focus on their style of

self-talk, pictures, sounds, the past, the future.

3. For homework, I want you to monitor your cognitions
every time you have occasion to look at your watch between

now and next visit.

‘Irrational Expectations

Present lists of the ten irrational ideas of Ellis and
Harper (1977). Explain the theory that we are often not aware
of the nonsense that is the foundation under our negative ‘or
stress¥provoking interpretations of events. Aask theitgﬁihees

to read and discuss in pairs the irrational ideas, as they

might underlie their own behavior in stress. Listen in on
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discussions and reinforce remarks'that indicate cghprehension
with smiles and.nods. Let the discussion develop on its own.

Have a wrap-up comment after eight to ten minutes.

Coping with Stress-provoking Thought

In this closing sect{on, you-want to provide the first
coping technique, cognitive reappraisal. Choose one of the
simple situations from the competition that were analysed
near the beggnﬁing of the session. Hagg everyone imagine
that situation, the feelings and fhoughts as described
originally by the trainee. Then model out loud th; sé{f—

" talk ?hat would be a realistic reappraisal of the real
dangers to the trainee's goals in that sifgation. .Get each
" trainee to model an alternative, -yet gdaptive, cognitive
reappraisal.' Try another situation from the analysis of
competitive situations. Repeat the steps with the original
trainee suggesting a model reappraisal for the g;oup!s
‘ comments and shaping.

| Encourage the trainees to monitor their tho&ghts and to
practice cognitive Eeappraisal whenever‘they experience some
distressing emotion. Thénk everﬁone fér coming’ and remind

people about the next session. .

Motivation-placebo Control--Session 2

The goal of this second session is data collection, i.e.,

stories in response to six Thematic Apperception Test pictures.
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L]

After the stories are written, the trainer explains the test

procedure to the clients.

Procedures
Rapport. Any questioﬁg—;zaarding past session.
The T.A.T. "I want you to look at some pictures and

il

write an imaginative story for each picture. Look at the pic-

ture for %0 seconds, then write an imaginative story that is
suggested to you by that picture. You will have five minutes
each time to write a story to each of the six pictures."

"To help you think about possible elements of a story‘in
the time allowed, we give YOﬁ four questions. These questions

are: -

1) WwWhat is haﬁpéning?,'wﬁo are the people?

2) What hés led up to this situation? That is, what
has happened in the past?_' .

3) Wﬁat.is being thought? What is wanted? \By whom?

4) What will happen? What will be done?"

(Get clients to write down these questions.).

| "These questions are .only guidés for your thinking and

need not be answered specifically. That is, your story\to

each picture should be continuous and noE just specific

answers to these questions." '
"Dognotﬁworry about ‘whether there are'right or wfoﬁg

kinds of stories to write,.tﬁe most 'important thing is to

make up vividj-imag"&tive stories suggested to yoﬁ by the

pPictures. The pictures are designed to give you-an idea of

i
Pl !
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what tb'write anout, but don't be concerned about-describing
the pictures perfectly. Use ‘each picture and the questions
only aé a guide ro telling creative, dramatic stories."

"Are there any questions?"

"Here is the first picture." (Show the picture for 20
seconds, wair_five minutes. Then show the second picture for
20 seconds. 1If clients are_still writing as you near five
minutes, suggest to theﬁ that they bring the story to a',
elose.) ‘ »

[}

. Exploration of T.A.T. Briefly inform clients that these

Pictures are similar to_ the Thematic Apperceptiyn Test, a
method used to describe pe0pie'e motivations. The leader

will take the storieéh’égbre them, and bring them back to the

next session for discussion: We shall be looking primarily
- . - ”

at the achievement, affiliation, and power motives. We under—

stand thit 301entlsts in the Federal Republlc of Germany have

-

designed T.A.T.. pictures for use in analysing sports motiva-

tions.

& Dreams. "Dreams are another source of information about

Xour motives. Since the goal is improving performance through
getting to know more about ourselves, we shall, over the period

between now and our next session, examine one of our dreams
. 'ﬂ
to record detalls about the dream for discussion at the

B

se551on. (Hand out the Dream Analysis Instructlon Sheet.))

Set date and time for’ next session (Session #3).

'

Fl
1]
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. APPENDIX D o J

SUBJECT SAMPLING AND DROPOUTS

The experimenter visited four out of six p&ssible infro—
dugxory psychology classes at the University of Ottawa. These
" classes were assigned by the course coordlnator because the§
had not previously been canvassed for research sdbjects.

of the 450 students who heard the request for subjects,,
120 1nd1cated a desire to participate by 51gn1ng their names
in a subject sign-up booklet. .Among *this number, 10 did not @
make an aﬂb01ntment 11 dld not show up for the appyln ent,
and 99 arrived at their first app01ntment., Of these /:t
subjeqts, one dropped out after the practice session, one
did not complete his four cognitive coping training sessions,
and one was excluded from the analysis at random as the
13th female in Group Mcf/&gke remaining 48 males. and 48

females were a351gned to treatment ‘groups within subsamples

'as per Table 15.




W

* . -
TABLE 15
SUBJECTS' ASSTGIMENT TO SUBSAMPLE
: TREATMENT GROUPS
Subsample
EY

Group 1l 2° 3 Total
Biofeedback
Training

Males 3 -6 3 12

Females 3 4 5 12
Cognitive é0ping
Training

" Males 3 4 5 12
« Females 3 4 5 12

Attention o
Training ,

Males 4 4 4 12

Femal 3 5 4 12
Motivation- *
placebo Group .

Males 4 4 4 12

Females - 4 ‘5 3 12

* . .27 36 3 96
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APPENDIX E

I
\.
~

CROSS’ PRODUCT CORRELATION ADDENDUM

An Example of Representation of Interaction by

a_Product of Variables in a Linear Model

. (according to Porebski, 1976)

2.

Assuming that we have final (Y-dependent variable)

176

scores for a treatment (T} group and control (C) group, the

two .categories under factor A, and it is required, in addi-

tion, to study the effect of a ésychometric variable X

2!‘

one

possible way of dealing with the problem is to dichotomize

‘xz,and SO generate B, a second factor of'qlagsificatibn,

LU
-n

Suppose that a random %election of individuals has 1edﬁt6-the

data in the folleing artificial examplé:

]

R
' .

N

Factor A .
T ..

: X, LA ' X

(6) 10 A ¢

(6) 7 (8)

‘ Factor B ) ‘e ®

(1) "5 - _ fl)

. @ S R O

74



done appropriately. Now the two way analysis of variance

U

The scores on Xi variable are shown -in brackets to

177

indicate that the classification according to factor B was

Y scores leads, to thg following table:

“\
. Mean

Source S.S. dat square F
. Factor A 2 1
N

Factor B 0 0

Interaction 3 1 12 12.8%

AxB

Within

Subclasses 10 4 2.5

Total 44 7

.~

It should be noted that the significant interaction

-

A x B explains 32/44 portion of S.S. of variablg Y.

:Exactly the same numerical' values can .be obtained

LY

Sof

-4

through a linear‘m?del using the whole sample of eight cases.

-

. We can create one dummy variable (Wl) with scores +1, -1

according to whether the individual belongs to the Ereatment

" or control group, .and another dummy variable (WZ) also with

scores +1, -1 according to whether the individual is in the

top or bottog category on variable X2 respectively. We

shall have then:

-
-

1]
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~.wl . W, W W, Y
1 1 1 10 )
1 1 1 7
1 -1 -1 5
1 -1 -1 4
-1 1 | -1 8’ \
-1 1 N -1 7
-1 -1 1 5
®_; -1 1 2

T

from which data the correlatlons squared (r ) \f)each W-

variable with Y can be calculated. Thus, for W., r2 — 1/22

: 1’
2.2 ; 2 2 _

and r"IZy® = 2; for W2, r =0 and r Zy = 0; for Wlwz’

r2 ='16/22 and rzEy2 = 32. The contrLbutlon of the product

variable is significant gﬁd is numerlcally 1dent1cal with
tﬂgt made by 1nteractlon A x B in the analysis of varlance.'

A llnear model apart from other advantages dlscussed

'elsewhé&e, has a specific advéntage of allowing - more inforf{

. . L
mation to be{used. The individual x2 scores can be utilized -

in the product variable after they have been expressed as

deviations from the mean (22)1' ﬁ%'have-then:

-

Wl 3 Wlx2 Y
1 2° 2 <10 :
1 2 2 7
1 -3 -3 5
1 -1 -1 4
v -1 -3 3 8
=1 -2 2 7
-1 1 -1 5 :
-1 4 . =4 2 )
, - oy

and thi gives r’ of.(W,x,)“with Y equal to 25/3% with the

PG . T



corresponding value of r“Ly

differs somewha

interaction S,sva=“32),'but this is due,only to its greater

precision.
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= 100/3 = 33.3.. The result

r

rom the analysis of variance result for
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‘ . APPENDIX F

SELECTIQN OR AGGREGATION OF TRiAL SCORES
| ' ' A\
The effects of training could be tested on each g?!al '
score in. the final competition, ‘on a selection of these -
scores, or‘on_their total.. To inform thig decis nJ’ 'éufes
7, 8, and 9 are produced to demonstrate tHé change in re- ;;_-’:?
lationship between the three- trials over the four assessment
sessions. These figures are graphic representatlons of the
‘mean scores listed in Table 4.

Trial 1 is alwaygehe lowes

’ performance score within
"an assessment session. ' Trials 2 and 3 remain reguisrly
- geparated over time on task 1, gradually converge, and
i finelly overlap on task '3, and are relatively identioal'ftom
the-indiVidual session onwards on task 2. Ttial 2 is always
higﬁer-than the highest trial of the previous session. As
noted earlier, a warm-up decrement'often conceals theclevel
—/// of learning ae'tfial l. It now seems that trial 3 is'L o

occasionally lower'thaq trial 2, possibly reflecting .states

of fatiguw, diminished motivation’ distractibility, and

-stress. Such intertrial variability corresponds with the

Due to consis
]
. ‘test the effects of trainlng o

trials effect;iound in the analy51s of Y/;iance (Table 3).

nt intertrial variablllty, it seems unwise to

ach trial separately. o <::\ . \
S ,- ’ . ( »

-
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Selection from the trials of .the best measure is 51m11arly

rejected due to the potentlal loss of information. Lawther

*

(1977), citing McCraw (1955), suggests that although warm-ups
could be discarded,'it is wise @ég to throw‘out,too much.
McCraw (1955), in a study of the many ways of defining
learning, concludes that tzjﬁl score is one of the best

measures. Accordingly; total performance score w1th1n the

assessment session is chosen for the test of tralnlng effects.

e
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Relétionship'between the Three Trials on Task 3, the Cétch .
and Deppsit, Across All Assessment Sessions .
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