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A Abstract S
Robert Nideffer(19763) has proposed an Nttention Control ‘
Training program aimed to enhance performance He advocates
the use of a relaxation strategy referred to as eentering to
'be supplemented with various other cognitive strategies with
the purpose of relax1ng the athlete and allow1ng her to |
redirect attention to appropriate cues in the competitive i
enVironment His program begins with t?e athlete writing the
Test of Attentional and Interpersonal Style(TAIS). An
athlete s*TAIS: profile summarizes her nttentional strengths
and weaknesses and hence provides some direction for
, implementing cognitive strategies
| The. “ma jor purpose of this study was to investigate the
efficacy of employing centering combined with mental
rehearsal as part of a basketball training program. Four
UniverSity of Alberta female intervarsity basketball players
were chosen as‘subJects for the investigation. ’ |
A single subject design was employed to measure each
player’ s‘game performance in six selected game situations.
vThese situations represented either a broad external (BET) or
narrow(NAR) focus of attention. | | |
Each subject participated in private sessions for
centering and to mentally rehearse thetdesignated situationsi
each week. Sessions were continued prior to each home game
series until all of the six situations were intervened upon.
It was hypothesized that the treatment intervention.

(i.e. centering and mental rehedrsa i}, would enhance the

v
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player’'s pe fbrméhg

N

in the defined basketball game

situations.| This h thesis was rejected as minimal positive

»

results were found. It wds also hypothesized«t

-

ntion effeqts Wingm Bf snd NAR

would be a positive rela 1onsh1p between cwr

TAIS prof1l? and the inter

behaviors. #he TAIS profile o each subject prov1ded some

congruency r1th the study result However, this hypothe51s

was not combletely conf1rmed or rejgg;:: Recommendatwons in

i

terms of bgth research and practical lementat1on of

Attention éontro] Training were then made .
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I. INTRODUCTION
" The past decade has seen an unparalleled increase in
onrt performance standards as evidenced by the large number
of ‘record breaking perférmances {n the internationaf sport
areﬁa,‘These new"récords are more often than no£ the resu])t
of thé\introductipn of sophisticated training techniques.
Mény oflthese new approaches to training focus beyond the
tréditionél physiqldgi¢a1 aspects of "training, p]acing_a
major émphagis on'Ihe psychological parameters of
performance.}ﬁgphaps one of the more common]y'thought‘of
sport actiVitieg\in which performance is signiffbant]y
affected by psycholagical factors_igzthat of ruhning.
Reaching the 20th of 26 marathon milé§, m&re commonfy\Known
to harathoners as ’hittrpg the wa]]’,$s the psychologiéa]
breaking point that must\gs Qvercome}?by the runner. Ryder,
Car aﬁd Herget (1876) suggest that-ianursuing the mile |

record:

. the barrier to be overcome by the runner who
wants to be a champion is psychological: the last
record set and the willingness of athletes to try to
break it are the determining factors for the next
record. ‘

An abundance of books, articles, courses and
conferences are introducing menta]istrategies which aim to
enhance per formance. This wholistic approach -to training and
performaﬁze recognizes the importénce of the total being,
both the body and mind, for optimal performance. Research
investigations such as the one by.Nelson and Furst' (1972}

further demonstrate the power of the human mind. In their

1
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study, ten out of twelve arm'wrestling.contests were won by
éontesfahfs with a lower strength factor who believed they
- were stronger than their opposition. |
Possessing a positive attitude toward winning is oh]y

one example of an avenue for the use of mental or cognitive
strategies in sportherformgnce. Robert Nideffer (i976a) has
" identified attention as a cognitive process which can be
énhanced by the application of specific cognitive
strategies. He refers to the width of an athlete's
~attentional focus as either broad or narrow. Some sftua{ions 
require a narrow focus which is directed fbwardé selective
and jimited intehﬁal or\external cues. An example is a free:
throw 'in bgﬁketba]l. Other situafiéns require a broad focus
in which £Be.ihdividdél focuses on a bange éf environmental
cues. An example of %his would be a play developing on the
basketball court. The direction of attentional focus,
exterhai and internal is also .important. An 1hte§gal%focus
requires the individual to become aware of intrinsic cues
sUch as cognitive strategies or proprioceptive stimbji. An

example would be the athlete who ana]yies the opposition’s

offense or is just being sensitive to how her body is

)
-

bfeeiing. An external focus is directed towards a range of
environménta] cues and is needed to react to an oppernt or
" to be qbfe tQ gLoose what offensive move to e*ecute fn a
game. In the gompetitive situation the athlete is required
fo shift from a broad to a narrow focus of atfentioﬁ and

also from an internal to an external focus and vice versa.



Different situations will necessitate.thé athlete to
predominantly use any one focus of‘aftenfion. but the
- demands of the sport will Eonstantly change EequiringAthe
athlete to shift from one to another. In a time constrained
pressure situation, t?is may become more difficult. The
athlete may expérience:

| 1. A reduced ability to shift from one type of
attention to another.

w27 A tendency for her attention to involuntarily

3. A tendency for her attention.to become more
internally focused. (Nideffer 1979)
An athlete‘jn this Situatfon may be so busy ruminating,over
past errors that she is unable to see important cues in the

environment and hence does not péﬁform'effectively. The

- athlete placed infsuch a pressuréIZNQ{fiion cou ld
potentia]]y be assisted by specific men g] strategies aimed
to enhance cognitive processes. Nidef fer F$ 76a) proposes a

«strategy called Attent1on Control Tra1n1ng9\?ﬁ\c T.). He
advocates relaxation training, wh1ch will allow th athle e
to relax in stressful s1tuat1ons and then be able to reﬁocus
her-attention to task re]evant cues. The program requ1res
the ath]ete to become aware of her attentional strengths and

weaknesses and then equips her with appropr1ate strategies
related to maximizing performance.

An A.C.T. program involving relaxat1on combined with

menta] rehearsal, was 1mp1emented w1th four University of
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Alberta female intervarsity basketball players. Thelfhrust
of this investigation was to determine‘the effects of these

~strategies on the game performance of each\athlete.

Statement of the Problem

“The main focus of this study was to investigate the
eff1cacy of employing Nideffer’s(1976a) ‘Attention Control
Tra1n1ng program using two specific cognitive coping
strafegies in a basketball training program. Game
berformance'waé measured ih game situations which were
selected as repnesentiné either a bréad external (BET) or
narrow (NAR) focus of attention Four Unwvers1ty of Alberta
female 1ntervars1ty basketba]] p]ayers were used as
subjects. A time series design across\behav1ors and .

1nd1v1duals was employed to measure the1r game per formance

\

-

in specifically selected 51tuat1ons ' o

A subproblem of the study was to determine if a
relationship'existed between a player’s initial attentional
profile, as measured by Nideffer’'s ’Test of Attéﬁtional and
Interpersonal Style’ (TAIS), and performance results on the
behaviors requiring a BET and NAR focus of attention, after

strategy intervention.

Justification for the Study ’

=

This study is justified on the following grounds:

1. With the caliber of athletic performance escalating at



such a rapld rate, it 1s necessary for any ser1ous and
1eg1t1mate athlet1c program to go beyond physical training
and encompass the psychological dimensions a]gb necessary

for optimal per formance. This study recognizes the key role

- that cognitive processes have in human performance, more

specificallyfin the motor per formance of‘intervarsity
athletes. It proposes a program that allows integration of
the total individual as a dynamic interactivé organism
aiming to aitaih successful performance. The physical |
components of training are complemented with mental
strategies, allowing the individual to make use of all her
resourées both physical énd'mental ;

2 A great deal of theoret1ca] 1nference surrounds the use
of mental training strategies in athletic: prqgrams Many
‘programs~1mplemented by wvarious coaches and athletes fall
short of valid and reliable reéu]ts demonstréting their -
efficacy. This study systematically tests, in as-
ecologically valid an' environment as possible, specific"
cognitive strategies and proyides recommendations for their
use. | '

3. Many coachés are limited in terms of time, facilitieé and
personnel that may be at-thejr disposal, and furﬁher} are
limited in terms of their own Knowledge and/or experiénce in
using coghitive coping strétegy techniques. An effect1ve and
compet1t1ve tra1n1ng program today necess1tates the
inclusion of psycholog1ca1 tra1n1ng methods. Thus, an

> efficient and simple method to identify the appropriate



strategies and procedures for implementing strategy training
techniques should be a valuable asset for coaches. One of
the outcomes of this study will be the evelopment of such a

training package.
1 . X Y jid

Hypotheses . i

1. Intervent1on of centering combined with mental rehearsa]
will improve the players perfoﬁmance on the behav1ors
identified as requiring a BET and NAR focus of attent1on on
the basketball court.

2. There will be a positive relationship betweeq a player's
initial TAIS profile and the data results after intervention

on the BET and NAR behaviors.

De1imitatioﬁs

1. Due to a time\?actor in fmplementing intervention
'procedures, the study'is delimited to fouﬁ University of
Alberta fema]eAinterQarsity basketball players.

2. The study is deliﬁiteq to the 1981-82 University of
Alberta basketball season home games. .

3. The behaviors measured in the study ére delimited to
broad external and narrow focus oantténtion. Four of the
siXx attenfiona] behaviors identified by fhevTAIS: broad
internal(BIT), overload external(OET), overléad
interna](OiT) and reduced focus of éttention(RED), are not a

part of this study. Three Bésketball specific situations



'febresenting each behavior wi]i be measured.

4. The contruct validity of the TAIS has been examined by
Nideffer (1876b) . Some construct validity is apparent in-
only three of the six attentional scales: broad

external (BET), over load internal(0IT) and reduced focus of
attention(RED). This study is delimited by these slight
findings.

-

Limitations

1. The study is limited in that subJects may - taik to each
other about their 1nterventions which could bias the resu]ts
to the extent thaﬂ/subjects are mentally rehearsing -
situations that are not being intervened upon.

2. The data collected on each subject will present
information and conclusions unique to that player.
Generalizations to other players‘wil] be limited.

3. The study is limited by each piéyer’s ability to relax
and develop clear images during mental reheqrsal. It is also
limited to the extent that each player's centering and
mentai rehearsal before and-during all games cannot be

completely monitered.

Definition of Terms
Attention Z/Aitention is conceptualized on two dimensions:
width -_jhe\amount of information one attends to; direction

- the focus is directed internaliy or externally.
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Attentional Style - the attentional s%nengths and weaknesses

of an individual along the attentional dfmensions of width

and direction.

N

BET - broad external focus of attention. The gbjlity to
AN

identify or detect correct cués out of the many éqgs‘which
exist. : | | N

NAB - narrow focus of attention. The abi]ity to narrow
attention and concentrate on oné thing.

'lA;§ - Developed by Robert Nideffer, the Test of Attentional
and Interpersonal style.

Cognitive Coping Strategy - A phase of anxiety management

developed to aid the athlete in utilizing a relaxation
‘process and then focusing to the immediate task.

Anxiety - refers to the psychological- emotional changes in
response to stress.

Stress - refers to an external condition that can cause
increases in an athlete’s physiological 1eve]lof‘arousa1.,
Centering - a progressive relaxation strategy which allows

the athlete to regain attentional control.



11. Review of Literature

Attentional Theor ies |

Robert Nideffer (197§a) has emphasized the importance
of attention in performance. The :thlete must select and
attend to the most relevant cues from the environment and .
" process this 5nformation with their own internal know ledge
in order to react appropriately invany given situation. How
does the selection process occur? Why is it that some people
are able to attend to large amounts of information while
other athletes are overloaded under similar circumstancés
and unable to perform effectively? A cursory review of
attenﬁional theory may help in ansdering these questioné and
provide a backdrop for the introduction of Nide;fer’s
"Attention Control Training’ (A.C.T.) program.

‘The concept of having‘to focus one’'s attention inAterms
- of awareness was first éuggested within the Wersburg
school(Norman 1869). The more that one was able to focus on
the task, the better one was able to pérform. However , the
processes of attention were not considered. |
| The first complete theory of attention from a process
perspective, was hot formulated until 1958, when Donald
Broadbent~éuggested a selective filter theory of attention.
Bdilding on the experiment$ of Cherry who had shown clearly
that when two messageé are‘presented simultaneously one will
interfere with the other, that is, an individual will attend
to>on1y one message at a time, Broadbent attémpted to put

together a theoretical contruct that would explain the

9
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underlying processes(Norman 1969). He suggested that the
human was a limited capacity processer that will select or
filter relevant information on the basis of its physical
properties. Further, attention may switéh back and forth
betweenjﬁieces of information which have been admitted
through the filter. Broadbent’'s model necessitates that the
discrimination of information on the basis of relevancy and
1rrelevancy is made before perception has occurred, that is
before the individual has been able to derive meanlng from

\the input source. While the model was basically accepted,
the point at wh19h attention became selected did not stand
up to further expérimentation (Treisman 1964).

Ann Treisman (1964) suggested that input signals were
analyzed and selected through a sequence of operatiQnsY
Following from Broadbent, she suggested, where possibie
signals were separated from one another by their physical
’features. However she went on to suggest that a further
selection occured on the basis of grammaticalﬂfeatures.
While Treisman extended Broadbent’s model slightly, it
necessitated an increase in thelcomplexity df the selective
mechanism to interpret grammatical meanings thus vio]ating a
fundamental principal of parsimony. Treisman advocated a
selection process that takes place before perception, that
is, the filter mechan1sm was preset to filter out messages
not conforming to a specified criterion determined on both a

physical and grammatical basis.



Deutsch and Deutsch (1963) suggested again that ;)
preliminary selection of a signal is made on the basis of
sensory features. The signals that get through are then
compared to a set of previously stored signa1s. Those
signals that meet both a sensory and pertinence criterion
(i.e. match with the stored signals) are then selected for
further analysis. This model advocates a sequence of
selection which takes place after pefception. Thus by 1963
two'different pictures of the attentionaTmprocess were
‘apparent, one based on early selection of the stimulus
(Treisman), the other based on late selection (Deutsch‘énd
Deutsch). Each held up under some experimentation however
they also failed to be substantiated by other experiments.
Thus, the study of attention took a turn in direction.
Capacity became a focal cohcept as opposed to the selective

H
mechanism in the process of attention.

Kahneman(1973) suggested that attentional capacity was
limited by the amount of resources available to the system,
not necessarily a blockage or limitation ofvthe selective
mechanism.

The completion of a mental activity requires two

types of input to the corresponding structure: an

information input specific to that structure, and a

nonspecific input which may be variously labeled

"effort," "capacity," or "attention." .To explain

mans limited ability to carry out multiple
activities at the same time, a capacity theory
assumes that the total amount of attention which can
be deployed at any time is limited. (Kahneman 1973)
Kahneman (1973) concluded that a study of attention mus t

consider both structural mechanisms (eg. the selective

»
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attention mechanism) and capacfly limitations. Performance
would be related to the amount of resources demanded by the
task and the amount of resources available to perform the
task. As Norman succinctly states:

Since we no longer ask the question about the

location of a critical attentional bottleneck in the

stages of processing, the earlier debate about the

locus of attention is no_longer relevant. Instead,

we ask exactly what resources are demanded by a task

and see if the demand exceeds the supply. (Norman

1976 p.78) |
Perhaps one of the most obvious implicati&ns of this view of
attention concerns the concebt of autématicity. The better
learned the task, the more it becomes automated requiring
little conscious control and thUS fewer resources.

Attention is at the heart of the individual's activity
in 1nte¢preting and using information, whether that
information be internalized knowledge(eg. knowledge of a

' |

specific basketball skiil), external Knowledge (eg. a game
situation), or most probably the interaction of the two
{Norman 1976). The discussion will now turn to the work of

Robert Nideffer (1976a) who proposed an 'Attention Control

Training’ program ultimately aimed to enhanﬁe per formance.

| Attentiohal,siyle
Dr. Robert M. Nideffer (1376a) defines attention as:

. the abiTity to direct out senses and thought
_ process to particular objects, thoughts, or feelings
. o

He was the first to recognize attentiohéf style as having

two dimensions, both a breadth;éﬁd’directign of focus. The
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breadth or width of an athlete's attentional focus refers to
the amount of information an athlete has to attend to. Some
situations require a broad focus of attention (eg. a }hree
on two fast break in basketball), while others require a
narrow focus (eg. a free throw in basketball). A broad focus
implies an individual ﬂs able to perceive many stimuli in
the environment. Easterbrook (1959) refers to these
environmental stimuli as cues. Cue utilization refers to the
actual cues used from the total envirohmental pool of cues
availabﬁe.in any one situation. A broad focus would increase’
the number of cues utilized in the situatioﬂuﬁﬁ narrow focus
implies that irrelevant information is filtered out or the
range of cues is reduced.

The direction of an athlete’s attentionél focus rénges
on a continuum from internal to external. An internql focus
a]]OwsAthe individual to attend to internal thoughts and
feelings (eg. analyze game situation and formulate a
strategy), while an external focus is needed to react to
environmental stimuli (eg. read defensive player and make a
move to the basket).

| The breadth and direction of attention are aspects of
concentration that are crucial for effective per formance. It
is also important that the atHlete is able to shift rapidly
on either or both dimensions as required by the situation.
For example, a basketball player must narrow her attention
'to execute a free throw and then must quickly broaden her

attention ‘in order to see the whole court and play team
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defense after she stores the basket.

Nidef fer (1980) proposes that increased abousa[ causes
attention to narrow and internalize, and reduces ohefs 
‘ability to shiﬁ§ from one focus to another. Easterbrook
(1959) also says:

. . emotional arousal aéts consistently to reduce
the range of cues that an organism uses.. .
-provided that initially a certain proportion of the
. cues in use are irrelevant cues, the reduction in
range will reduce the proportion of irrelevant cues
emp loyed and so improve performance. When all

irrelevant cues have been excluded, however, further

reduction in the number of cues employed can only

affect relevant cues, and proficiency will fall.

- (Easterbrook 1959;p.193) _

Landers (13978) refers to the inverted U-hypothesis, proposed
-vby YerKes and Dodson in 1908, to demonstrate the effects of
arousal on motor behavior. This hypothesis suggests_that.as
arousal increases performance will increase to a certain
point at which further increase in arousal becomes
detrimental to performance. Landers (1978) also suggests
that too much arousal causes perceptual nar?owihg of
attention and therefore important stimuli are,over]ooked. He
'suggests that task demands and situational characteristics
modify the arousé]-performance relationship. His evidence
suggests that the optimal level of arousal is lower for more
difficult tasks compared to easy tasks. Wine (1971), .
supports the findings of Easterbrook (1959), as he found
fhat highly test-anxjous persons perform more poorly on
tests.than do low-anxious persons. He suggests that this

difference is largely due to a difference in the attentional

~
i
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foquses of high and low-lesf aﬁkious pehsons dur{ng task
peFformance. The high-test anxious peréon attends to fewer
task cues than the low-test anxious person.

i Each athlete has avbaSic:attentioHal style which allows
her to spend more time in one attentional focus than
another. For example, an athlete may have a good ability to
broadly focus.her attention externally yet may have trouble
éevéloping a narrow focus. This‘preference gives each |
athlete different attentional strengths and weakngsses in
different competitive sfﬁuations!'ln ordef to assess an
athlete’s attentional style Nideffer{1976b) developed the
"Tes@?%f Attentional and Interpersonal Style" (TAIS). Hé
constructed this instrument to take into éccount (1) the
~situational demands of'the environment, (2) -the athlete’'s
pérsonal traits and (3) the interaction between the athlete
and the competitive situation. Nideffer (1976b) developed
thevTAIS to reflect seventeenxareés considered important for
bpredicting perforhance and for maKiﬁg treatment
recommendations.

From this six attentionallscales were derived, three
reflect effective ét;entional behaQior and three ineffectf&e
attentiona1 behaviors. The effective scales are: broad
external, broad‘interna] and narrow, and overload externatl,
over load 1nterng1 and reduced reflect ineffectivev |
attentional behaviors. The ineffective atténtjonal styles

are reflected by those individuals who scored higher on the

scales of OET, OIT, and RED than they did on the scales of
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* BET, BIT and NAR. These individuals demonstrate difficulty
narrowing their attention to avoid becoming over loaded by
external stimuli. They also experience difficulty shifting
stheir attention from an internal to external focus, or vice
versa when the s{tuation requires them to do so (Nideffer
1976a). The opposite is évidenf with optimai.atteﬁdersf

The vé]idity and reliability of the TAIé has been
examined by Nideffer and his colleagues (Nideffer
1976b, 1977)". The construct validity was examined by
correlating TAIS sﬁbécales with an individuaf’g scores on
other psychological meagures such as the MMPI and California
" F Scale. Although there is véry Tittle over]ap among tests
designed to measufe similar attentional construéts to those
of the TAIS, some construct vaiidity’was found for thef,
foilowﬁng attentional scé]es: BET, OIT and RED. Some
predictive validity has been found for the attentional
scales. Correlations 6f r=\59 to r=.80 are beported be tween
behavior measures of swimméfé and the:attentional scales
,(Nidéffer f976b). Values ranging from .60 fo .93 over all -
seventeen s¢a1es wére found fqh test-retest reliability
(Nideffer 1976b)L |

The TAIS provides a basis which' allows some predict?On
of the athlete’s ability to function effectively or
ineffectively in ceftain sitUAfions,requiring specific’
attentional abilities. It does so by providing a measure of
the ath}eté’s"base level of attentional abilities. This base

level is a measurement of the athlete’s traits, which are
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seen as being stable across situations. Nideffer (1979)
refers to the_state component of the athlete’s attentional
abilify‘as that part affecfed by both ppysical'and mental
féctors or those situationa]]y influenced components. He
emphasizes the impor tance ofvidentifyingvthose specific
sifuétibnal factors that effect mental and physical control.
By controlling these, the athlete will be.ab]e fo per form
near maximum most of the time or, minima]]y,:the consistency
of an athlete’s performance can beufncreased(Nideffer 1980) .
7 Nideffer (1976a) has called this entire process

"Attention Contro]\Trainjng' (A.C.T.). The purpose of this

prégram is té contfo] those situational factors tha
mental and physical control. The athlete beginsﬁfﬁg§~pfogram
by writing the TAIS. The TAIS provides an attentional and
interpersonal profile thus allowing interprétations and |
recommendations té be made for each individqal athlete. As
well as identifying tﬁe athlete’s attentional stréngths and
weakneéses, it identifies interpensdna]pattributés such as:
1. Need for control |

Level of self-qonfidence and self-esteem

Speed of decision making

W N

.?EXtrovért/Introvert characteristics

SJ}Ability to emotionally and verbally express oheself
(Nideffer 1980) These factors play an importént part in-the
interactions the'ath1eté has with other players and the
coach. Identifying,strengths»ahd weaknesses in these areas

may help the athlete understand why she may have trouble in
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some‘situations and not in others.

After the athlete’s attentioﬁhJaqE@wjnterpeF§6553
strengths and weaknesses have been identified, it is
important to understand the effect pressure or competitive .
stress can have on the athlete’s performance.'Nidéffer
(1980) has suggested that'athletes under pressure in the
competitive situation tend to revert to their attentional
strengths. A df{iﬁ;jnt attentional focus than this may be
needed in the pressure situation. The athlete is thus likely

N "

to perform ineffectively. Nideffer’'s A.C.T. involves the
athlete identifying the 'situational stressors’ that upset
her and which con§equent1y affect her performancé
hegativé]y. Along withijdentifyihg these stressful
situationé, the athlete notes both the mental and physical
responses that accompany them. This process enables the
deveTopment of self-awareness and hence the afh]ete becomes
- capable of :exhibiting control over stressful situations.
Nideffer (1979) summarizes this process:

First, the athlete must learn how they are affécted

physically and mentally by various per formance

situations. Next, they must be able to analyze the

sport, to see what the performance demands (mental

and physical) are for the competitive situations

they find themselves in. Once they begin to see

where their own strengths and weaknesses are they

must begin to identify the situational factors that

are disturbing their mental and physical abilities.

The athlete plays the most important part in the
outcome of A.C.T. She must be aware of her own attentional

strengths and‘weaknesses, the attentional demands of various

situations within her sport, and try to match the two
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‘;apprbpriately. Further, she must recognize situations that
are stressful for herself and hence realize when it is
appropriate to relax. Nideffer (1976a) advocates the use of
centering as a cognitive strategy to relax'the individual’
thus allowing a refocusing Qf attention'Iowafds the more
relevant aspects of the task.,Ohce the centering process has
taken place Nideffer suggests the introduction of var ious
cognitive strategies in the refocusing procedure. Centerihg
can be achieved by coordinating breathing with the conscieus
relaxatioﬁ of certain muscle groups in the body. It can be
achieved in a mafter of seconds and the technique itself can
be learned in just two or three sessions. Centering is a
progressive relaxation technique which involves relaxing-the
chest, neck,xshou]der and arm muscle groups. The technique
.is simple and aflows the individual to reduce anxiety just
long enough to redirect attention back to the relevant
performance cues and away from thé stressor.

‘Attention Contro] Training’ reflects the
interactioﬁist approaeh to understanding and predicting‘
behavior. The interactionist theorists take into account
both the person and the situation and the interactian of
these two elements in attempting to understand and predict
per formance. Nideffer's TAILS measures the athlete’s‘base
level abilities or traits and is supplemented with a
detailed evaluation of situational demands. A.C.T. ie

concerned ‘with the ath]ete’s”physfcal and mental abilitﬁes:
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Mentally we are 6oncerned with the ability to
_broaden and narrow attention, to focus attention
internally and-externally, and to be able to shift
from one type of attention to another. (Nideffer
1980)
The athiete who aiﬁumes control ovér her behébior i$ aware
of her abilities, mentally and physically. This control is
not aufomatic but require§ the athiete to learn and develop
strategies to deal with her attentional behavior relative to
changing competitive situations. Nideffer’s relaxﬁtioﬁ |
‘stéategy,of centering Was introddced to allow tHe'athlete fo'
relax and refocus her atténtion on relevant cues in the
environment. The next éection will deal specifically with
other cognitive‘strategies which when used in conjunction
with Qenterihg aim to enhancé the athleteﬂs.abZiity Po\fécus_
on appropriate cues. There is an array of¢$uch optional
strategies available to the performer. The‘most éppropriate

strategy for any particular task will depend upon both the

1ndividué]'s personal profile and the task at hand.

Mental Strategies énd Performance

A large number and variety of self-management
techniques are being prpmofed on the mafket today. 0O'Neil
and Spielberger(1979) have suggested that the difference
between highly skilled and lesser skilled performers is the
extent of mental inVélvement prior to, during and following

motor performance.
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. the skilled performer must employ the

appropriate cognitions associated with a specific

cognitive stage, as well as possess the requisite

physical qualities necessary, to yield superior

per formance. In contrast, the erratic and

inconsistent performance of a beginner is due either

- to a lack of desirable physical condition and

movement technique, to a lack of cognitive

processing capabilities (Ch+ 1976), or to some

combination. However, given performers with

equivalent movement skills, superior performance

will probably be evidenced by the person more

capable of demonstrating appropriate control

processes relative to changing task

requirements. (Bettig 1975) '
Singer(1379) emphasizes the importance of implement ing
learning étratégiés that affect processes in the
‘acquisition, retention and transfer of motor skills. This
supports the interactionist model which centers on the
cogni tive perceptions and interpretations of the individuatl
in a given situation. In this base, rather than the
individual befng passively controlled by the situafioh, the
individual actively controls her envifonment.

Focus of attention is one cognitive process that has

récent]y been receiving huch‘interest by clinicians and
' researchers aﬁike. Morgan (1978) studied marathon runners
and found that the better runners tended to associate with
body feelings rather than disassociate and let their minds
wander. The associaters were able to monitor body signats
and therefore employ appropriate strategies for the
remainder of their run. Klinger, Barta and Glas(1981)
sthied college basketball players to determine if there was
a difference in thought content when the team was performing

well as compared to when it was per forming podr]yf They
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found that thoughts during down periods reflected on how
well or badly the player or the team was doing, and thoughts
during high ﬁeriods concentrated on the process of playing
the game. Cognitive strategies are becoming crucial for top
level performance. This is indicative of the importance of \
an all-encompassing body-mind training program. It is thus
’not uncommon for an athlete’s day to include mental

!

strategies along with théical practice sessions.

ngnitive Control Strategies
Using the cognitive strategy of visual imagery,
.Suinn(1980) developed a strategy program called ’visuo-motdr
behavior rehearsal’, or VMBR. The method can be divided into
three phases: relaxation, the practice of imagery, and the
use of imagery for strength¥ning psychological or motor
skills. Suinn worked with the Colorado_State University ski-
team in the hope of helping them manage their compéfitive
tensions. After going through a progréssive re]axétion
program, the athletes would practice athletic skills using
mental imagery.
.o a skill learned and practiced in one situation
will transfer to a mew situation in direct
proportion to the extent that the new situation
resembles the one in which the practice took place
.Using VMBR, the Colorado State skiers practiced
racing techniques, course concentration, and
improving their memorization of courses. (Suinn
1980)
Lane (1980) studied the appliéation of VMBR to a basketball

player’'s foul shooting abiiity. He found that foul shooting
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percentage inereased 11% after VMBR training. Kirschenbaqm
.and Bale(1980) developed a cdgnitive-behavioral‘skills
package called 'Brain Power Golf’ consisting of a
five-component self-regulation training progfam for golfers.
The prdgramvincluded: deep muscle relaxation, planning;
imagery, positive self—moni&oring. and positive |
self-statements. A progressive relaxation program was used
followed by formulation of a blanning checklist prior to
each shot made. The shot was then imaginéd and a positive
self-monitoring was made after each hole. The player -
postponed reviewing bad‘shots and. instead, recalled the
positive aspécts of their game.

Wenz and Strong(1980)“refer to the use of cognitfve
strategies, as the ' fine tuning effect’ in the superior
athlete. Theykdefiné "fine tunihg’ as, |

.o the control andisharpening of those

psychological processes that enable the physical

skills to be expressed in a maximum fashion.
‘The focus of their ’'fine tuning’ program is to a]tér the
athlete’s over anxious and externally distractive résponse
to competition through the use of various relaxation énd
refocusing fechnfques. Wenz and Strong(1980) encourage
relaxation training involving muscle relaxation combined
with the repetition of stimulus wofds. They also recommend
the use of autogenic phrases which allow the athlete to
concentrate on certain words, relevant tQ performance.

Rona]d‘Smith(jn press) refers to an ’intégrated coping

response’ . In the same vein as the other strategy programs,
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Smith's program]ﬁas two basic elements: a relaxation and
cognitive element. The indivjdual first learns a musculég
relaxationmjecbniqueJénd”fhen undergoes an analysis of
tﬁbugﬁt processes replacing stress-eliciting self-stateﬁents
with specific cognitions designed to reduce_sthess and
improve performance. This stress management training program:
requires the individué] to imaginé a Stressful situation and
then intervene with relaxation followed by positive
self-statements. Such é process aliows fhe individual to
practice successfully managing emotional responses that are
frequently more intense than those elicited by normal
situations. | A
Ziegler(1978) provides a brief overview of several
- other anxiety management strategies. Shé refers to
biofeedback training which can provide‘the athlete with
accurate information about specif{c parts of the body. The
athlete can then recognize tense muscles, identify causes of
tension and learn techniques to reduce tension. Biofeedback
can act as an important motivational tool as it provides
immediate feedback to the athlete. Ziegler(1978) also refers
to systematic desensitization as a strategy used to overcome
fear. The procedure was developed by Wolpe(iggglfwiihlfhe'
objéctive of pairing anxietyvprodue+ﬁ§/§¥?;;ﬁi with
relaxation unti],)at 1é5$twé§gnitively, the anxiety is
subdued. Wenrick, Dawley and ‘General(1976) using techniques
of systematic desensitfzation, have their clients visualize

hiearchies of stimuli beginning with scenes causing little
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or no anxiety and gradually moving towards those créating
great fear. Under relaxed conditions the client visualizes
these scenes until ultimately he/she learns to control
anxiety for all of the scenes. Suinn and Richardson(1971)
developed a similar program called ‘Anxiety Managemént
Tfaining’(AMT).'The bfocedure involves arousing the client
to a h%gh 1evelvof anxiety and then training the client to
react to‘the anxiety with relaxation or success feelings.
Nideffer (1976a) suggests usihg biofeedback as an adjunct to .
systematic desensitization by employing the feedback of

musc le tension as a much mpré sensitive indicator of tension
changes than the individual’s-own subjective report.

Ziegler (1978) mentions several other cognitive coping
~strategies in her review paper;xlmagéﬁy\is one such strategy
in which a task oriented image is made prigr to executing a

ski]] which depicts tHé'skill correctly énd successt}Jy
/performed. Though't stopping is a strategy which is \
particularly useful for the athlete who uti]izeg negativé 
cues in her performance. The athlete is taughffto recognize
,wthe“negéfive thought and then stop it by/;;placing it with a
task oriented suggestion. The focus is then changed from a
negative to positive performance-based su\gestion. Another
strategy employs the use of autogenic phrjses Which are cue
words to increase concentration on the task. She also |
discusses relaxation training which allows the athlete to
recognze stress and relax. Although these techniques are

widely used, Ziegfer(1978) suggésts that research in the

. .L;/'A
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area is severly limited. ’

Mental Rehearsal |

Perhaps one of the most commonly used cognitive
strategies is‘that of mental fehearsa]. It has more or less
become an accepted experimental finding that mental
rehearsal aids performance. Most contempory research assumes
the efficacy of mental rehearsal and is aimed more
specifiéally at such phehomena as transfer with mental
practice and clinical studies in the area of psychological
or physiological disorders. There is little research in the
sport literaturé'relating to mental rehearsal, but that
which there is on the whole appears to accept it.

Richardson(1967a) refers to mental practice(MP) as:

oo the symbolic rehearsal of a physical activity
in the absence of any gross muscular movements.

Richardson(1967a) examined the literature in the last 30
years and identified 25 studies that havefbeen explicitly
concerned with the effeétiveness of this prbcedure. A
vériety of térmg are seen in the 1literature: symbolic
rehearsal, imagﬂnary prgctice, implicit practice, mental
rehearsal, conceptuaiizing practice, covert rehearsal
techniques, all of which encompass Richardson’s(1967a)
definition of mental practice. Richard§on(1967af"ﬁefers to
thé important role MP can play in the time course of a

skill:
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facilitating the initial acquisition of a
perceptual motor skill, in a1d1ng the continued
retention of such a skill or in improving the
immediate performance of a skill.

Clark(1960) in his study of the effects of MP on skill
acquisition, suggests that with an increase in task
familiarity, the advantage of physical practice tends to
decline. He found that physical practice was almost twice as
valuable as mental practice émong novice basketball players
free }hrow ability, but in the more experienced groups
mental practicé appears to be as valuable as physical
practice. Schmidt(1982) offers the same view. Corbin(1967)
went further to suggest that mental practiée‘can only be
effective if subjects have experience in the task prior to
their exposure 15 practicing mentally. Likewise,
Mghoney(1979) suggests that an athlete’s familiarity with
the task can influence the effects of mental rehearsal,
however, he suggests that mental rehearsal should be
interspersed throughout the entire course of skill
- acquisition. Minas(1978), in a serial throwing task in which
balls of different weights and textures had to be thrown
into bins of a designated sequence, suggested that MP -
contributed to the ]éarning of the sequence (i.e. the
cognitive e]ement)gbut did not contribufe to thé learning of
the particular throwing actions (i.e. motor elements}.

One of the best examples of mental practice effects is”
demonstrated by Rawlings, Rawlings, Chen, 'and Yilk(1972), in

their rotary pursuit test. They had a physical practice

group, mental practice group and no practice group. Each
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subject was given 25 tr1als with the rotary pursu1t test.

The mental pract;ce group visualized the task, the phys1ca1

‘;pract1ce group actually performed the task, while the no

pract1ce group did noth1ng.rResulté’demonstrated that the
mental practice group cqnsiderably improved over the
exper iment, élmést to fhe extent thaf'the physicai practice
group didt The he practice;gr0up showed little effect.

Many studies have 1nvest1gated the effect on

performance of varying combinations of MP and phys1ca]

pract1ce(PP) trials. Dxend1ne(1969) 1nvest1gated the effect

‘of different schedules of mental and PP on the learning and

retent1on of three motor tasks. He conc luded thaF indeed a
combination of MP and PP could increase the rate of.learnind
and enhanbe an understanding of proper performance |
techniques. Stebbins(1968) varied treatment between PP, MP

and a, combination of the two on the learning of a metor

skill. He found;that'ohly significant improvement occurred

in the combination type treatment conditions.

Richardson(-1967a) summarizes five studies(Ke]sey‘1961.
Trussell 1952, Riley and Start 1960 Whiteley 1962, and
Egstrom 1964) in which the trend showed that an alternation
of physical practice and mental practice tended‘to produce
the greatest 1mpro¥?ment in performance. There does not
appear to pe any :;1e/des1gnat1ng the most effect{ve ratio
of MP to PP, merely that a combination‘is beet. |

Richardson (1967a) in a review article, makes the

following tentative conc]&sions‘on the relation of MP to
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performance::‘ _
1. Despite a yariety of methodological iﬁadequécies the J//
trend of most studies indicates that mental‘practice.
procedures are associated with improved performance on the
task. Stétistica]ly significant positive findings were
obtained in 11 studies. Seven furfher studies show a
positive tren? and three report negative findings.
2. There is some evidence that thé degree of familiarity
with the physical performance of a task is related to the
effecgiveness of mental practice.
3. There is a trend which suggests that when mental praqtice
and physical practice trials are aTtérnated during the
acquisition of a skill the improvement in performance will 4
be'as good or better than physical practice trials only.
4. There fs some indication that mental practice sessions
should not exceed five minutes if concentration is to be
maintained. If mental practice trials are massed,
interference or loss of motivation may result in lowered
performénce. ‘

~SeveraT investigations have mentioned the importance of
clear and vivid imagery in achieving any benefit from MP
procedureé. Start and Richardson(13964) investigatec the
relation between combined vividness and control of imagery
and percent gain scores from MP on a simple gymnastic skill.
It was fSUnd that those w}th vivid control]ed 1magéry
performed best, and in descending order of performance

scores, those with weak controlled imagery, those wi&h weak
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uncontrolled imagery and those with vivid uncontrolled
imagery. ’

Jones (1965) 1nvestigafednthe effects of directed versus
undirected MP, Resu]ts indicated that subjects who
participated in MP without direction were superior to those
that particﬁpéted with directéd MP in. the learning of
gymnastic skills. That is, when the §ubjects created their
own images their performance was superior to when the tester
provided the image.

The advantage of undirected mental practice over
directed mental practice, when applied to the
theories of motor learning, seems to suggest that

the formation of the kinesthetic image is better

achieved if the subject is first given the

- information and then allowed to try to form the
‘complete pattern on his own, the different stimuli
being organized by himself. (Jones 1965)

Mahoney and Avener(1977) foynd,fhat gymnasts who used
primarily internal images (i.e. feeling the body sensations)
of performing the task) performed bettér than those using
external images(i.e. developing a mental image of themse lves
performing the task). ThQs, 6hce again, a more active
_involvement in the imagery produced better results.
Surburg(1867) compared the treatment conditions audio,
visual, and audio-visual instruction with MP\to determine
the effects on developing the forehand tennﬁ%&drive. He
found that all of the groups using mental practice improved,
howeVer audio instruction used with mental practice proved

to be the most éffective method. He suggested that the

visual and audio-visual groups were provided with images
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through a fi]hstrip and hence engaged in less mental

-practice and profited less.

 Procedures for mental practiéé\appear quite vague in
many studies. Richérdson(1967b) suggests that researchers
need to investigate such variables as: differences in the
actual visualization procedures for carrying out MP;
differénces in the number of sessions’uséd and the numbér of
MP trials per‘session; and. differences in the combination of
phys%cal and mental practice‘schedulés. He sites
uncontrolled practice as a majoi control problem in mental
rehearsal studies. When cOmparisons'are being made‘between a
mental and physical practice gfoup, it is possible that the
MP group 'is engaging in more tria1$ ber‘unit fiﬁe. This
introduces an unknown influence on the outcome. He suggests

that each subject keep a log of .each MP trial immediate1h3

after completion to heip overcome this prob]em. This a]]dﬁkz
the researcher to be aware of exactly what theﬁjhd1v18ua1 is
rehearsing and the frequency of the trials. Further,

Richardson (1967b) suggests that the accuracy of the MP is

.directly affected by the familiarity of the subject with the

‘task. Thus those unfamiliar with a task may be mentally

practicing a skill incorrectly. Referring to the experiments
of Clark(1960) Richardson notes:

The greater relative gain from mental practice found
by Clark(1960) in his more experienced group might
be due to the greater clarity of the internalized
model available for practice.
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Robert Nideffer(1976a) discusses mental rehearsal as a
cognitive coping strategy to be used in combination with the
relaxation strategy of centering. He defines mental
rehearsal as: |

systematically thinking about your performance
in some past or future athletic endeavor.

Nideffer(1976a) makes a distinction between rehearsal and
imagery. He says that rehearsal involves an active studying
of an image or a series of images while imagery merely
involves the ability to develop an image without necessarily
analyzing its conteﬁ%. Pést researchers have seen imagery as
a subset of mental rehearsal. An image is first deVeloped
followed by mental rehearsal of this image or a series of -
images. Nideffer(1976a) suggests that by visualizing
situations, they can more easily be commited to memory. He
feels that the use of language can be a slow and laborious
process, but thinking in terms of images may be more
effective and can also be facilitated by‘reﬁearsal.
Nideffer (1976a) suggests that the athlete visualize a whole
picture and then use this picture to remember‘the parts or
reconstruct the parts of a performance.
This strategy is much more effective because in any
situation there’'s a great deal of information that
doesn’t need to be processed in order to be
remembered. Because you have observed similar
situations in the past and know what is contained
within them, you don’t need to catalogue the
elements.

This allows the athlete to make a discriminative cue

analysis of wvarious ath]etiq situations. Nideffer also



33

suggests the athlete is able to become aware of the
relationships between bodi1y(feelings and the actual
performance through mental rehearsal.

Ideally, through reflecting back on past performance
and through rehearsal off the court, you learn what
the good shot feels like. In this way during the
game you do not have to attend consciously to all
the things you’'re doing-in order to find out what is
going wrong - you just know. (Nideffer 1976a)

Nideffer(1976a) advocates the relaxation strategy
centering, as a pre-requisite befoﬁe any other cognitive
coping strategy. This stfategy acts to reduce distractiohs
and therefore improve concentrétion on the task at hand. He
-notes ‘that relaxation creates the conditions necessary for
the mental rehearsal proceés. Nideffer(1976a) summarizes the
beﬁefits of using mental rehearsa{ to enhance perfdfmance:

Mental rehearsal procedures, when they are
effective, work because they teach you to direct
attention to those cues which are most important for
your performance. This means, among other things,
that you learn to control your level of arousal
because you are able to direct attention either
toward or away from anxiety-inducing stimuli .
you learri.to deal with more complex situations, not
because you are now.able to think any faster, but
because you are able to be more selective about what
you. attend to. ’ ' )

7

Overview

Several attentional theories were reviewed in an
attempt to understand some of the cognitive brocesses within
the athlete involved in competitive situations. In essénce

the review showed that there were two basic ways of looking
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at attentional processes. The first sﬁggested that the
filter mechanism which allows the selective admission of
information for further processing lihited the attentional
_abili'ty of the individual. The second view suggested that
one’'s attentional capacity was limited and tasks requiring
moﬁé resources than are available are not processed or only
partially processed. This later view while never explicitly
stated,Awould seem to undergird Nideffer’s(1976a) "Attention.
Control Training” programme. Nideffer(1976a) refers to the
narrowing of one’s attenjion in anxiety producing situations
dr the decreasing of one’s attentional capacity. He then
advocates centering and other cognitive.coping strategies
which aim to ﬁeinforce the pertinent cues in tHe
environment. As pért of A.C;T. the athlete writes the
T.A.1.S. which allows the clinician to identify the
athlete’s‘attentionalvgtrengths and weaknesses and hence
recommend strétegies wh{ch allow her to best cope with the
competitive environment,

Several other cognitive copfng strateQAes were
discussed which provide the athlete with the skills
necessary to control her behavior and therefore enhance her
per formance. It was suggested that a particular strategy is
chosen to suit the needs of the athlete, based on her
attentional and interpersonal strengths and weaknesses.

Lastly, menfa] rehéarsal was discussed, as one of the
most widely accepted cognitive strategies. Research has
fairly conc}us%ve]y demonstrated that performance is

—
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enhanced through mental rehearsal, however, little is known

as to how the processes of mental rehearsal actually work.



I11. Methods and Procedures
Design
The purpose of this study was to investigate fhe
efficacy of employing Nideffer’s(1976a)‘centeFing program
together with mental rehearsal, as cognitive coping
stfategies to enhance game.performance. A single subject
time-series design referred to as: "Multiple baseline across
behaviors and individuals’ (Kratochwill 1378) was employed
to assess the effectiveness of these strategies. |
Time-series designs were introduéed in order to
establish more reliable experimental contro]ﬁthan designs
such as the ‘one shot case study’ and the ‘one group
pretest-posttest design.’ The design chosen emphasizes
repeated measurement of the dependent variable:
ﬁepeatedrmeasurementvunder baseline ahd
intervention conditions . . . alerted investigators
to a greater range of threats to internal and
external validity. Another important factor was

conceptualization of such research in terms of
between-group comparisors . . . (Kratochwill 1978)

‘The design requires thét an initial stable baseline
condition be established on all the behaviors to be
measured. A baseline condition refers to a number of
- observations that are made in the absence of the independent
vvariable or the treatment coﬁdition(Kratochwil] 1978). After
this stable baseline has been established on al]l behaQiors,
intervention is applied to one behavior at a time.

Intervention refers to the introduction of the independent

variables (i.e. the treatment, in this case centering and

36
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mental rehearsal). It is expected fhat the intervention will
change only those behaviors to which it has been applied,
while the other behaviors remain stable. A sequential
introduction of the intervention is continued until all of
the behaviors have received intervention.-Tpe effectiveness
of the treatment will be dependent upon the extent to which
game performance departs from baseline measurements. If a
change in behavior at intervention can be replicated across
several behaYiors and iHHjViduals, results can demonstrate
that the intervention was résponsible for the’behaviOP
change (Kazdin 1978).

Time-series design is valid for.this study to the
(degree that a change in the dependent variable (i.e. the
“athlete’'s game performance) can be attributed to the
independent variables {i.e. thevéentgring and menta

rehearsal strategies).

Sample Selection

The gample se'lected for this study consisted of four
University of Alberta female intervarsity basketbal]
players. Two starting players and two players who play d
sighificant amount in each game were chosen. Seleqting‘four
subjects ensured that a sufficient ambuntlof data would be
co]]ecfed for this study. The subjects all play a guard(i.e.
_point)/forward(i.e wing) position on the offense. This was

necessary in order to have data on similar behaviors for
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each subject. Only subjects who were motivated to
participate in 'Attention Cortrol Training’ were selected as
subjects. This was determined by the principal investigator
who discussed the program with the subjects and determined
their attitude towards A.C.T.. A.C.T. requires the
individual to take the initiative to learn how she can
capitalize on‘her attentional strengths and deal with her
weaknesses in the most effective manner according to the =
situation. The effort required in order to achieve success
frqmwphg,A‘C.T. program was explained to each subject and
each of the participating subjects accepted responsibility

to do so.

Instrqmentation

An instrument was developed to measure six basketball
situations representing the behaviors Broad-external(BET) N
and Narrow(NAR) focus of attention. The fhstrument measured
three BET and NAR situations defined specifically in
relation to the basKetba1]vteam offense and defense. It is
as follows: |
Behavior A:BET(Broad External Focus of‘ﬁttention)
Operant 1: Poiht - Ball entry
Key points: Ball to the wing, if overplayed'backdoor pass to
wing, or look to posts popping high or dribb1e entry by the
point or a reverse, or shot. ‘

BEST Read defense - if overplayed.backdoor, or post in or
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dribble entry or reverse or shot .

Best possible entry given

OKAY Ball got in with trouble

Took too}much time

Not necéssafi]y the best option

WRONG Ball intercepted

Operant 2: Wing - Ball entry

Key points: Read defense - shot or drive?
Point cut - is she open? Are the posts open?
Reverse the ball if no option is open

BEST Read defense - shot or drive or pass into the open post'
or point or reverse

Best available option Qas_Chosen.

OKAY Ball got in, not necessarily the most appropriate entry
WRONG Béi] held for five seconds or a turnover.

Operant 3: Press(Z) or Man-to-man (M)

Key poiﬁts: Clamp - parallel to the ball, jump - coming
behind the batll

BEST Stole ball

OKAY No advantage, able to get back on defense

WRONG Wrong position on préss or didn’'t read opportuﬁ}ty

- Behavior B: NAR(Narréw focus of attention) |

Operant 4: Drive

Key points: drive to basket on fastbreak, drive and stop for
shot or pass

BEST Scored off drive

OKAY Fouled and didn’t score, lack of sympathy from
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teemmates

‘ WRONG Didn’t score
Operant 5: Passing
Key points: passing in press break or fast breék or headman
Jfrom backcourt

é§§l Ball got in and was at targe}

OKAY Ball got in, but was not at the taﬁget

WRONG Missed target, intercepted

Operant 6: Receiving

Key points: /same situations as pass{ng

BEST moved to the ball and received the pass

OKAY Received the ball but fumbied it |

WRONG Ball intercepted or missed

The player was rated on each of the six situations as
"best’, 'okay’, or ‘wrong’ by the principal 1nvest%gator and
~another judge - a well experienced basketball player. In
order to receive a !‘best’ for example, the player had to
make fhe correcf decision for acfion based on the game
situation she was in.

The basketball 1381-82 home games (i.e. 12 games) were
video-taped and analyzed usiﬁg the instrument developed to
measure the BET and NAR behaviors. A team consisting of the
principal investigator and an assisfant observed and h
recorded each time one of the six situations occurred and
categorized them according to ‘best’, 'okay’, or ’wrohg’(See
Appendices). Exhibition games were used to establish

inter-observer agreement of the instrument. Initially, the
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video-tape was viewed by both ;Eéérvers establishing
agreement on both identifying the six situations defined and
rating them as 'best’, ‘okay', or "wrong’ . After viewing
five games inter-observer agreement was established by each
observer viewing a game separately and then cqmparing
results. A critefion of 70% agreeﬁent between the two
observers has been recommended(Kazdin 1977; Johnson and
Bolstad 1973). An agreement of 85% was reached in this study
across all BET and NAR behavidrs. This agreement score was
established taking into account both the occurrance of each
behavior and rating of each situation’as best’, 'okay’, or

"wrong’ . Frequencies of the bqhavwors rawé%d from a low of

three occurrances to a high of twenty- Qm’?‘;currances.
Observer drift was controlled by the obsék~7rs viewing a
tape together midway through the season. Fifteen percént of
;the data was randomly checked by bofh ihvestigators to also
help control for observer drift.

The TAIS and stressor éheets were administered to the
subjects prior to the first exhibifion game ‘to attain an { h
attentional profile of the athletes which showed attent%onal
strengths and weaknesses. The stressor sheets asked the
athletes to identify mental and physical responses they had

to.stressful s1tuat1ons on the court. The tests were hand

scored by the principa] investigator and profiTe summar ies

St

and treatment recommendations were made for the entire

- team(See Appendices).
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Internal and External Validity
| Kratochwi11(1878) refers 'to intenna]\validity as the

degree “Qf certainty that manipulation of the independent
variable is responsible for observed changes in the
depéndent variable. He notes the possible threats to .
internal validity Ihat multiple baseline deéign across
‘behaviors must consider: history, maturation, testing,
instrumentation, 1nstabjljty, change in unit composition,
‘énd reactive‘intervention.

«"lﬁ this stuay, history”énd mafuration couid possibly
cause a confounding‘effect with the treatment. Bofh‘were
controlled to some degree by using repeated measurement .
Repééted‘measurement necessitates,that the investigator
'Drepeatedly measures the behaviors‘over‘the given time frame

for the study.-The following example wil] explain the

impor tance _of this: An extreme value may be found ¢ a

behavior when first measured however, it later returns to !

-its pre-intervention level. This could indicate that' some

g extraneous event has occurred(i.e. an historical event) at
lthat time to effect the behavior.0On the othér hand, an
extreme value could occur, without intervention having itaken
p]ace,.and ndt‘retugn to a prior level. This may suggest
{hat maturation has occurred. This ‘study continued for the

duration of the basketball seasbn(%.e. Gct; - March) and

“consequently it was expected that players would improve over

time. Though each home game series was chosen as an
s _

rintérvention date, it is unlikely that extraneous variables
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would effect the intervention in such a regular sequence as
the games were relatively close together in time..The
p]ayeré.were instructed not to talk to each other about the
treatment they were receiving. To avoid manipulation of
these intervention procedures by the head coach, she was not
informed of their specific details. She was not aware of the
behaviors which were being stressed each week. These
procedures provided some control for history and matJration.
Théré waé»a delay in intervention across behaviors and and
individuals to control for history”and maturation. This
ensured that subjects and behaviors‘that showed a tfeatment
_effect could attribute this effect to intervention.

Instrumentation effects were controlled by checking the
reliability and consistency of observer recording |
procedures . Apﬁroximate]y 15% of the data was randomly
checked by bdth 1nvestigators. This process ensured that the
recording rules Wéfe~adhered to. In 80% of the re]iability
checks there was congruence between the two observer’s .
results thus mFétfng the recommended critéfion of 70%
agreement (Kazdin 1977: Johnson & Bo]stad 1973) . |

' The weaKening of fhterna]svalidity caused by

1n§tabilityfpf the results was seen as a possible threat but
:Had to be accepted. Variability of performance appears to be
quite chéracteristic of young players who lack playing
experience and‘whé a;e still learning the motor and
vcognifive skills in basketball. Such was the case of those

players selected. To control for this analysis took into
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account not only change of level and trend between baseline
and treatment but also change in variability.

To control for changes of the experimental unit
compositibn due to natural aftrition such as injury or‘boor
performancé, four subjects were chosen who play the same
position on the Panda offensgg If one player became injured
or missed games for any other reason, the remaining players
could still provide a sufficient amount of data on the BET
and NAR behaviors.

Reactive intervention refers to those situations in
which‘intervention is applied when the data is at extreme
values. For example, an investigator may wait until the data
points are extremely low, apply an interventionvand
~attribute a poSitive'Change to the intervention or
treétment. In this study intervent ions were applied from a
predetermined time schedule. This ensured that intervention
was nét applied at extreme data points, but rather it was
applied consistently throughout tne twe lve games.

Kratochw1ll(1978) refers to external validity as the
extent to which the results can be general1zed to other
subjects and settings. He notes the‘fol]owing factor; to
consjder as possible threats to external validity:
independent variable deéq&@étion,~Hawtnnrne’effects, novelty
and d1srupt1ve effects e;berinenter‘effects, pretest
sens%t1zat1on postt@st sensitization, interaction of

h1story and treatment effects measurement of the dependent

v’:‘f}
1var1ab1e interaction of time of measurement and ‘ \gﬁ



45

intefvention effects, and referent generality.

The independent Qariable has been explicitly described
and thebefore invalidjty due to an inadeqUately described
~independ¢nt variable is minimal. The subjects chosen were
aware that they were par{;King in an investigation involving
Nideffer’s(1976a) A.C.T. The subjects had all received some
A.C.T. prior to the investigation(i.e.vIecture and
discussion of A.C.T), but the Hawhﬁé%;éf@ffect and novelty

~and disruption effects are still ackﬁo@]édged as a{slight
threat to external va]fditx. However, again the delay of
intervention and extending ﬁhe ihteﬁventioh over time helps

control for this. Pretest and posttest sensitization was not

applicable to this 1nvestigatﬁon:as the intervention(i.e

centé” and mental rehearsa]) was not in the form of tests
,est1ng of the dependent var1ab1e was re1at1ve1y
”s}ve The external validity threat of 1nteract1on of
\\\ hfs‘ory'and treatment effects was. controlled by repeated
\;éasurements which allowed the observat1on of a cons1stent
trend over time. This control also kept the threat of
1nteraction of time of measurement and intervention*effects
at a\m1n1ma3 level' Experimental effects are acknowledged as
a bosént1a1 threat to externdﬁ validity in that
un1qte tional behav1oh by the principal investigator may
havexjn luenced the subjects, however, an attempt was made
by thé\i vestigator fo follow an invariant proéedure.
Imple&éﬁt tion of the treatment program may possibly have

genefated\s me experimenter bias. Again, this effect should
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have been minimal due tb the fact that treatment and
procedures were consistently applied bybthe prihcﬁpal
investigator who followed a set protocol.

‘The measurement of the dependent variable was reliable:
in that interobserver agreemeﬁf was established‘on the BET
and NAR behaviorg, Content validity is considered evident to
the extent Nideffer(1978) has shown construct validity on
the BET and NAR behaviors. '

Referent generality was apparent in the study. The
investigation was concerned with the effects of relaxation
and mental réhearsal on game performance and althougH this
focus is quite narrow, it has imp]icétions for the use of

different cognitive coping strategies in sport.

Treatment

|
4

, |
"Attention Control Training’ treatment"procedureSé5$gan

on October 14, 1982, for the 1981-82 basketball team. Th§ ‘

timetable of events is outlined bele: \\
Oct. 14 - TAIS administered - basketball team ‘ \\\
Oct. 15 - Scoring.of TAIS : \

Oct. 23 - Handout given to the team introducing A.C.T.
followed by a lecture and dfscussion
| Oct. 27,28 - TAIS interpretations and recommehdations
(four subjects were chosen based on their attitudes towards

A.C.T.)
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Nov. 2 - Stressor sheets administered to the subjects
(after first 2 exhibition games)

Nov. 9-26 - Centering practice - daily prior to
practice and at specific intervals during practice (i.e.
break in play, free throw)

Nov. 18 - Introduction to the ‘Galvanic skin
resistancé’(GSRZ) instrument - this biofeedback relaxation
system was used to aid the player in learning to center. The
GSR2 brovides a reflection of variations in sweat gland
activify and pore size. As tHe individual becomes '
frightened, nervous or excited to ahy degree, the ﬁérvous
system activates chemical and physical changes through the
body and cbnsequent]y the GSR Jevel also changes. The GSR?
monitor is a pOCKét size instrument which monitors those
changes. THe changes are represented in the form of a
constant noise which increases in pitch as tension increases
thus providing immediate feedback to the individual. The
GSR2 was used to heLp:the player identify physiological
changes in her body that indicated an 1ncreasé in the level
of tension. Table 1 outlines the-interveﬂtion schedule -

followed in this study:

Intervent ion Procedures
Each week a private‘session was conducted with each
player . The following procedures were carried out:

1. Relaxation (i.e. centering) using the GSR?
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“instrument(i.e. 5-10 minutes).

2. Ménta] rehearsal of both unsuccessful and successful
experiences involving the‘behavioral.situations designated,
uSing:the GSR2 instrumént; A variety of modifications were
made to accbmodate the needs of the individual-pJayers,
'Sitﬁations were verbalized by the investigator and the
players rehegrsed them. In othef instances, the player both
verbalized aﬁd rehearséd the situations. These interactions
changed relative to the ability of the player to visualize
the situations(i.e. 15-20 minutes).

3. The b]ayer wés instructed to mentally rehearse these
situations on her own as often as possible prior to
competition.. . o
a4i“The night prigr Fo competi}ion the player was given a
mentai rehearsa]léhecklist p;oviding her with relevant cues

for the behaviors to rehearse.

v

Treatment of the Data

The data obtained on each subject was plotted on graphs
accordingqto ‘best’, ' okay’', or ‘wrong’, using raw scores
and subjected to visual analysis. The graphic D
representations were assessed according.tovtrend, 1e9e1 and
variability of performance over time.

In essence, the function of the graph is

communicate, in a readily assimilable and ctive

manner, descriptions and summaries of data

enable a rapid and accurate analysis of the : .cts.
(Kratochwill 1978)



49

o
tLervention séhedule

PROCEDURRA SUBJECT .
baseline data | vl,a,ﬁ,a
Intorvention-centering(C) 1,2,3,4
8 Mental Rehearsal!iR) 1,3

(sit. 1,2)

hold on intervention 2,4
C & MR (sit. 1,2) 1,3
C 2™ (sit, 1,2) 2,4
C % VR (sit. 1,2,%,4) 1,3
C % VMR (sit., 1,2) 2,4
C MR (sit. 1,2,%,4,5,6) 1,3
C'& MR (sit. 1,2,3,4) 2,4
C & MR (sit} 1,2, 2,04,5,6) 1,3
C& MR (sit. 1,2,3,4,5 6) 2,4

Ut

Ball entered from point position (BET)
Rall entered from wing position (BET)
Player position on the press (RBET)
Drive (N4R)

Pressure passing in backcourt (MAR)
Recelving pass (NAR)
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IV. Results and Discussion

ﬁesu]ts

The major purpose of this study was to investigate the
efficacy of employing Nideffer’' s(1976a) ’AttentionTControl
Training’ program using specific cognitive coping strategies
in a basketball. training program. The effectiveness of these
strategies was measured in basketball game situations which
were selectéd as representing either a broad external(BET)
“or narrow(NAR) focus of attention. It was hypothesized that
pefformance on]d be enhanced after intervention on the
selected behaviors. |

A subproblem of the study was to determine the
relationship between a player’'s initial 'Test of Attentional
and Interpersonal Style’ TAIS profile and the performance
results after intervention on ‘the BET and NAR behaviors. It
was hypothesized that some congruence would exist‘betwgen
the player’'s TAIS profiie.and those'behaviors intervened
upon. The results are organized as follows:

1. Effects of interventibn on BET and NAR behaviors

2. TAIS,resJWts
Table 2 briefly summarizes the performance results in each
BET and NAR situation across subjects. It shows both
‘positive and negative intervention results for each sub ject
across behaviors. Those situations which did not achieve a
set standard of occurrances are also indicated in the tabile,

however they are not a part of the visual graphic analysis.
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Table 2. Performance Results for BET qnd NAR Situations
|SA0RE BET BET NAR NAR AR
(POINT) (WNING) (PRESS) (DRIVE) ) (PASS) (RECEIVE)
Sy y=Es NO NO . YES *
S, YES KO MO " NO "
* * * *
53 yEs YES
} 0 * * *
Sl+ 12[0) YES
5 - subject
VES~ positive performance results
NO - negative performance results .
O - no change from baseldine

eliminated due to low frequency
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Intervent1on effects - BET\épd NAR behaviors

-

Results suggest that 1nt vention had some effect on
the BET and NAR behaviors. Thek;ésultg of each behavior are
discussed according to variability, trend and level during
baseTjne, at intervention and post intervention. Generally,
sub jects dembnstrated considerable variability in Gaéeline
measurements across behaviors, making it difficult at times
to interpret results.

However, the following criterion was established aﬁd
adh§red to during the data analysis.

The greater and more abrupt the change in 1e9e1 from
baseline to post intervention, the more ponvincihg the data
appears[’ln this study a criterion was established which
required 50% of the data points after intenvention to be
higher than 80% of the baseline points.

Ideally, basé]ine_data should remain stable over the
length of the phase. Because a great'dea1 of variability
existed for this study,véhanges in trend were assessed
re]ative to this varying baseline data. An effect was said
to have occurred if there was a systematic upward shift in

@
direction after baseline. No effect was said to have

occurred if there was a systematic downwag@féh{ft. If
basel1ne data was horizontal(i.e.slope approximating zero) a
change in level was sufficient to show an effect. If

baseline data had a positive slope then both level“and
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increase in slope had to be seen in the data after

intervention. -

Variabilfty

o Variabi]ity was assessed during ba;elin;’and after
1nter§ent10n..lf a highly variable baseline bécame stable
after intervention, a positive effect was said to have been
apparent regardiess of whether or not there were changés in
level or trend.

In order to attribute change to.the effects of
treatmentlthe trend and level criterion or the variability
criterion had to be met. The data results were analyzed
according to the 'best’ responses made by the player in the
six basKetba]] situationsl It was the /best’ situations that
were designed to show improvements in performance and hence
they provided the most effective means of démonstrating
treatment effects.;ln most instances where there was an
1ncrease in 'best’ responses made theré was a corresponding
increase in ‘oKkay’ responses and a decrease in ’wbong’
responses made and‘vice versa. 'Best', 'Okay’ and "Wrong’
.responses were graphed for each behavior ‘and displayed in
.- Figures 1-13. Vertical intervéntion lines indicate the first
game after intervention. Daté points where the fréquencyiof
the event was less than three were not included in‘the
analysis though they were displiayed in the éraphs. A star

under the game number ‘indicates these instances.
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BET behavior - Ball entered from point position

Subject one' (figure 1) appeared to demonstrate a
posittve intervention effect. Although there was variability
in baseline, anﬁupWard trend was evident after intervention.
A change in level after intervention was apparent as the
Towest oata point was higher than any. baseline points.
?u5ubjects two and four (figure 5 & 11) both demonstrated some
variability throughout baseline and intervention. There was
a slight delay after intervention followed by a .gradual
upward trend which was not matnta1ned throughout all of the
games in both of the subjects. SubJect two(figure 5) met the
criterson for level, trend and variability however subject
4tfigure 11) does not have a sufficient change in level and
demonstrates too much variability thﬁoughout phases. Subject
three (figure 9) exhibited inconsistency in baseline
performance but meets the criterion for changes in both
trend and level. Three of the four subjects showed a
positive intervention effect in this sttuation, however ,
this effect was not maintained throughout all the games:
BET behavior - Ball entered from wing position

A11 of the subjects demonstrated some variability in
performance over time, however; sub jects two, three and four'
(figure 6,10,and 12) displayed en upward trend immediately
following intervention. Subject three dieplayed a gradual
increase in slope prior to intervention, which may indicate

the data was on‘its way up regardless of the treatment. This

e

upward trend was followed by some vamabﬂT y 1n al
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subjects. Subject four, however, did stabilize over time and
subject one, while exhibiting a drasfic change in level at
intervention (figure 2}, did not maintain it over time.
 Subject 1,2 did not reacmgihe required standard for a change
in leyel after intervention and therefore cannot be accepted
. as demofistratir. a positive effect from the treatment.
However, subject three and four do meet the criterion in all
three categories. ﬂ
BET behavior - Player position on the press

Subjecfs one and two (figure 3 & 7) showed some
variability in baseline and post intervention data. None of
the subjects demonstrated changes in trend or level over
time. ‘ |
NAR behavior - Pressure passing in backcourt

Subject bne demonstrated a downward trend-in baseline
~data and an upward trend following intervention(figure 4).
There was also an increase 1H level from baseline to post
interventioh. Some variabiiity existéd in subject one during
baseline.whfch was not enough to diéqua]ify the apparéﬁt /
treatment effects for this siﬁuation. Subject two
demonstrated no effect from the treatment.
Frequency

The frequency of the behaviors being measured was
required to have occurredia minimum of fivé times in each
game for the veteran players(squect 1%@&, and threevt1mes
for the novice players(subject 3,4) in order to be included

in the visual graph analysis. The-freqﬁéhcy of behaviors for

Y
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each subject is displayed in the appendic"l The frequency
of those behaviors which were high enough to be included for
graphic analysis appears to be quite stable across
situations for each subject. The following data were not
used.as they failed to reach this standard:

Subject one - Drive, Receiving a pass

Subject two - Drive, Receiving a pass

Subject three - Drive, Receiving a pass, Pressure
passing in backcourt, Player position on the press

Subject four - Drive, Receiving a pass, Pressure
passing in backcourt

Game six - not aQéi]able foﬁagﬁbject 28 4 (i.e. This

tape was inadvertently erased prior to recording the data).

TAIS profile and the data results

Passing, a basketball skill identified as requiring a
narrow focus of attention, was enhanced after intervention
for éubject one(figure 4). Subject one’s TAIS results
suggested that she had a very good ability to narrow her
attention.

Subject two demonstrates an intervention effect in one
of the situations identified as Eequiring a BET focus of
attention. Her TAIS BET score is high, indicating that she
can effectively integrate a large amount of information.
Sub jects one, three and four were all described as having an

‘average ability to integrate information and showed some
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intervention effect in these situations. Subjects two, three
and four were described as having an average ability to
narrow their attention. The frequency of the NAR behaviors
being measured was not sufficient for subjects. three and
four and subject two showed no effect after intervention on
the NAR behaviors. Subject one and two who both have
effective attentional profiles on the NAR and BET behaviors
respectively, showed some positive intervention effects in
those situations identified as fepresenting the
behaviors(i.e. assuming frequency was' high enough in thg
specific situations).
Discussion

Hypothesis 1-

No intervention effect

The results of this study suggest that the intervention
employed did not produce a positive change in Serformance on
all behaviors or across all subjects. Generally no effects
were primarily found in the situations requiring a NAR focus
of attention. The following discussion speculates as to why
these results were found. |

The freguency of several situations was not sufficient
to warrant their inclusion for discussion. It is speculated
that these low frequencies can be attributed to two factors:
ihstrumentvpnoblems and/or lack of playing time éxpeniénced
by the novice players. Interobserver agreemént scores
indicated that there was no-broblem in reliably recording

the data. The behaviors were well defined. and reliably "
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observed. Thus none of the situations defined assumed to
represent BET and NAR behaviors were missed by the judges.
Two situattOns requiring a narrow focus, the drive and
receiving a pass, did not attain a high enough frequency for
inclusion in the results for any of the subjects. This
suggests a need for chosen situations to have more frequent
behaviors.

Subjects three and four were first year Panda
basketball players. These two players received less playing
time than subjects one and two, which offers some
explanation for their lower -frequency on, all of the
behaviors.

Extreme variabi]ity'in baseline and post intervention
data was evident throughout subjects and behaviors. This
variapj]ity indicates that the treatment package was not
strong enough to completely overcome game to game
inconsistancies in performance. Khatochwi])(1978) notes this
problem in time-series design data and suggests that it
eignals the presence of a variable other than the treatment
variable operating to control the subject’s behavior. In
this study, lack of experience particularly in subject 3 and
4, may have accounted for such variability. Richardson
physical performance of a task effects the efficiency of
mental‘pract1ce This statement is further supported by
numerous studies(Clark 1960, Corbin 1967, Mahoneyp1979,

Schmidt 1982) which claim that mental practice is highly

AN
\,
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effective for experienced players, but its effects are
minimal for noviceﬁplayers. Although only subject three and
four were novice players, subject one and two both had
limited playing experience being only third and second year
players respectively. Such extreme variability may have been
reduced if more experienced players had been available for
this study.

The mental practice lite;ature presents limited and
conf]ictipg evidence in respect to the actual procedures for
carrying out mental practice. Richardson(1967a) conc]udes
after summarizing several investigations, that mental
praetice alternated with physical practice tended to produce
the greatest improvement in performance. Although the -
subjects in this study alternated mental and physical
practice to some degree, further investigation is needed to
determine the most appropriate schedules for both. The
sessions in this study were one half hour~in length twice a
week. There is se?e evidence(Twining 1949) thal MP sessions
should not exceedvfive minutes for concentration to be
maintained. Better results may have been obtained if the
sessions were more frequent and of shorter .duration each
time.

Several investigations have noted the importance of
attaining clear and vivid imagery in achieving any benefit
from mental préctice procedures (Starf and Richardson 1964,

Clark 1960, dJones 1965, Mahoney and Avener 1877) . Mental

rehearsal was relatively new to all of the subjects in this
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study. Each subject reported an improvement in her own
ability to develop !images from session to session. As

sub jects reported pFoblems imagining certain situations,
modifications in verbal interactions were made in order to
‘accommodate the individual athlete’'s style. Changes were
made regarding: the amount of time allocated for visualizing
scenes, the number of scenes reheérsed and the actual method
of rehearsal. The last session with the subjects was
modified from a previously passive visualiz®Ztion where each
athlete imagined the situation as it was verbalized to her,
to a situation where the athlete was asked to verbalize and
visualize the situation simultanecusly by herself. This
~latter method ensured that the ath]ete was rehearsing all
aspects of the game situation and was not deleting importaﬁt
parts that could negatively effect pefformance. Reéults on
the last interventidn did not diFfer.from per formance
results after prior interventions, suggesting that

modifications may not have confounded the study.

Positive intervention effects

3all entered from point position

THree out of four of the subjects demonstrate a‘
positive intervention effect in the point position. These
players all had a slight delay in performance change which
.can be attributed to a latency in the emergence of a

treatment effect(Wasson 1980). Reasons for a delay in\éffect
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could be attributed to various factors such as: nervousness
during first sessions; improved ability to visualize over
time. improved concentration, etc. A further look at
subjects two and four indicates that they were unable to
sustain their enhanced performance throughout the remaining
games. Subject one displayed some variability over time, but
was able to sustain this improvement in performance over the
remaining games. Because the majority of subjects were
unable to sustain enhanced performance over time, it is
probable that the procedures for intervention may not have
encompassed a sufficient number of sessions or trials per
sessions.

Ball entered from wing position

Siject 3 and 4 appeared to increase their game
performance on the BET behavior in this situation. Subject
one displayed an immediate dramatic change in level at
intervention but was not main..iined over time. She began to
display an upward tfend in the last four games, the 1evel,
however, not surpassing baseline heights. Subject two was

unable to meet required level changes, however shg did
| demonstrate an upward.trend after intervention.

Variability in performance existed with all of the
subjects, intervention effects again.failed to endure over
time. These results demonstrate: variability, lack of
maintenance and delays in intervention effecfg, each which
queéstion the effecti&eness of the procedures employed. It

appeared that the treatment was working, but needed to be

-«
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.vatPOHQQP to ensure consistency in per formance throughout all
f.;b N

;"Prd*h‘s(me passing from the backcourt

‘games.

Subject one revealed a %gstinct change in'behavior
after relaxation and mental rehearsal in this situation.
This was evident by the change from a downward trend to an
upward trend following intervention. Intervention Qas not
applied until game ten, making it difficult to assess the
long term effects of the treatment. Likewise, subject two.
did not receive intervention until game eleven at which time
an upward trend began, however it is not possible to see if
thfs trend would have coafinuea over time.

Player position on the press
The results of this/BET(Lehavior didv not show an upward

trend or change in leYél of performance across any of the

subjects.

Hypothesis 2 ’

Hypothesis two suggested that a positive. relationship
would be reyéé]ed Between a blayer's‘initial TAIS profile
and the results affeF inﬁer?ention.on the BET and NAR
behaviors. Aifhough résults of the initial TAIS score did
not predjct perfeéfly intgrventibn results, there were some
interesting findings.

Subject one had the best Eésults. Her TAIS profile -«

indicated that she had a very good ability to narrow her
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attention, which was‘confirmedtwith the poeitive results
found on the NAR behavior, pressure passing in the
backcourt(figure 4). She was the only subject who showed a
pos1t1ve trend in a game situation on any of the NAR o
behav1ors The_two other NAR situations(i.e. Drive &
Receiving) did not attatn the required frequency to be
1nc1uded in the graphic analys1s Subjects two, three‘and
four all descr1bed as having an average ab111ty to narrow
attention attalned no positive results after 1nterventxon
Overall subject one atta1ned more positive results than any )
of\the other subjects. She demonstrated pos1t1ve ’
1nﬂervent1on effects in s1tuat1ons represent1ng both BET and
NAj behav1or< It is specu]ated that because this player -was -

as essed as hav1ng a. very good ab111ty to narrow her

/

~attention, she was better able to v1sua$1ze and hence

;hqnefited from relaxat1®njand‘mental rehearsal‘more than -the

i

other subjects. 0

Subject\two’s TAIS results indicated a high BET score.

One s1tuat1on requ1r1ng a BET focus revea]ed some pos1t1ve (

r sults(f1gure 5). The other subgects prof11es suggested
\

$
they had an average BET focus of attent1on Sub ject 1 "and

1ﬁour atta1ned some pos1t1ve resutts in the BET s1tuat1ods

i

Previous d1scuss1bn on the 1ntervent10n effects
1nd1cated that “there were problems with ithe 1nstrument in
measurlng some behav1@rs Most of the s1tuat1ons requ1r1ng a

NAR focus of attent1on were not 1ncluded 1n the étaphwc

»ana]ys1s due t@ Tow frequenc1es Therefpre) it 1s not

t
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possible to make any conclusions fori&hese NAR situations in
relation to the TAIS. However,. those behaviors on which
intervention demonstrated treatment effects, correlated
positively with TAIS‘profi]e interpretqtions..

The results of the TAIS profile interpretations
(Appendix IT) pfovide 1nsfght regarding the subject_to
subject differences that should be considered when applying
mental rehearsal procedures. For'ékample, the study shéwed . -

the variety of attentional profiles that are evident on this . -
particular basketba]] team (i.e. three of four were

d1fferent) wh1ch the coach must take into cons1derat1on The
-player s TAIS prof11e is helpful 1in 1dent1fy1ng weak |

attentional areas and hence ensures that proper emphasis is
»placed in fheée‘spec{fic attentional spheres during

treatment.

Log Book . |

Throughout the basketball season a log book of events
7was‘recorded by the principal 1nvest1gator This
introspection pr1mar11y served to record those subjéét1ve
’feellngs the playefs had regard1ng intervention procedures
and treatment effecfs. .

“A1l of the players felt that the GSR2 instrument was a
va{uéble-aid in learning the difference be tween tension énd
relaxation. Thé players also reported that.the‘instrumeht

‘made sessions fun and interesting and also enabled them to
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>becoqg aware of pressure situations that upset them. For
examd}e,-one of the subjects found‘just‘how tense she becgme
when the coach raised her voice. Another player had a
distinct ¥hcrease in the tone on the GSR2 whenever she took
a shot. The players became,consciously aware of pressure
situations such as thege and concentrated on relaxing in
such situations. By going through the mental practice
situation,'they felt they becamé better‘éble to dga] wiih
ﬁh?h in real game situétions; Thisf of cou;se, wés not fuL}y
borne out, in the experimental results, however 4t shou]d be
Kept in mind that the results may be in part, «a reflection
of 11m1tat1ons in the cho1ce of behaviors that were studied
and treatment procedures, than actual treatment e}fects.

* Subject one aﬁd'four showed the most jnterest‘in using
the GSR2 instrument and spent many extra hours practicing
re]ax1ng and mental rehearsal. The results of this extra
1nvo]vemeﬁ§§may have somewhat effected the study results.
Richardson (1967b).réfers to uncontrolled praétice}in mental
practice studies as a potential confounding factor. An
unknown ihf1uence could be effecting the outcome. He
suggests that one way of overcoming this problem is for each
‘subject/ta record the resQlt of each MP trial immediately
after completion{ This a]]owg the researcher to be aware of
exactly what the subject 1sy%ehearsing and the frequency of
trials. Subject one atta1ned the most pos1t1ve 1ntervent1on,
results from the treatment This may well be a comb1nat1on

of her dedication and-d111gehce'ih carrying out the program

®
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and a reflection of her good ability to narrow her attention
as measured by the TAIS. .Although subject four did not
attain tHese same effects, she did have some pos1t1ve
results from the treatment(f1gure 12) Subject four was
‘assessed,as being a very nervous, tense person from her
stressor sheet interpretations. Her initial relaxation
f%e$ningvseSSQQQ§ indiceted that it was very difficult for
“her to relax, even under normal everyday living conditions.
She noted significant improvements from session to session
in her ability to‘re]ax.-Further, she felt she became more

conscious of pressure S1tuat1onsv1n ‘games and was able to

JQJ

tod

‘:Qj W

ceniter herself, regain control ?%pnt1nue to play. Thus

wh11e test results were m1n1ma],/h r introspective comments

indicated ‘she at least- fe]t theyéﬁreatment was helping her

/f
game per formance. ‘ 7

/,
Another 1mportant var1;b1e which was recorded 1n the
/
log booK was a progress1o of each subject’s ability to

visualize. Each subJect perceived an 1mproveﬁent in her
ability to visealize fromyseSSion to session. This finding
suggests the necessity for having a sufficient number of
training sessions to ensure the athlete has actually learned
how to visualize. - o

In therfifst mental rehearsal session, subject one was
guite astute in recogn1z1ng the d1fference be tween 1mag1n1ng
watch1ng herself perfgrm versus actual]y feeling herself go
through the entire performance sequence. She reported that

MP was most effective for her when she felt herself

- 8
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example one subject described a type of deja vu. She .
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performing the skill. This significant distinction is
reported by Mahoney and Avener(1977) who found that those.
gymnasts who felt themselves executing the skill (i.e. those
who used internal images) performed better than those merely
viewing themselves performing(i.e.those who Qsed external
images). The mentel practice literatdre reports an abundance
of studies -emphasizing the importance of vivid and clear
visualization for mental practice to be effective(Surburg
1967, Start and Richardson 1964, Jones 1965, ClaAE;IQSO)

Subject three peported having the most difficulty

vi%ualizing itk ng the mental rehearsal sessions. In one
session she felt that she was twe or three feet outside of
her body, unable to get in.eAlthougﬁ ehe reported’
improvements over sessions her trouble v1sua1121ng may be
reflected in minimal p051t1Ve post 1ntervent1on results

(i.e. only in one.situation, figure 10).

Mental practice may have important implications for

'familiarizing players with game skill procedures. For

£

recalled a situation in which she drove one on one to the
basket for the first t1me in an actual game that season. She

felt she had already been through it recently. The

- experi¥mental results of this situation, the drive, however,

were not used as the frequency did not reach minimal Teve]s
Y

This sort of subjective c0mment 1s a positive reflection on

the value of mental rehearsal in terms of or1ent1ng players

-

to sKill execution.
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An interesting comment was made in one mental rehearsal
session. Subject one reported that passing and receiving,
(i.e.both NAR behaviors) did not require as much
concentration as other skills such as entering the ball from
the wing position or taking a shot. A decrease in the GSR2
tone as she was rehearsing'these'situations indicated a
decrease in tension levels. While these sK1lls were
perceived as being easy by the athlete results suggestéﬁ wlh

%iﬁ Bl
”\

for almost all subjects that these situations were.

5 3 s
the judges). These results suggest tHg#a

.comprehensive treatment. procedures wig 6¥1'1 overcome the

L&

4

various s One other factor may have contributed to the

minimal e%éects of treatments. It is possible that too many
situations were intefvened upon, causing the athlete to
become overloaded and lose her attention in some s?tuat1ons
In summary, the results of this study suggest some
encouragement for the use of relaxation and mental rehearsal
strategies to enhance performance Results suggest that an
’athlete s.TAIS prgftle“can be an important assessment tool
in pred1ct1ng the direction of emphasis necessary fcr
speC1f1c attentional behaviors dur1ng mental rehearsal
sessions. The TAIS results of th1s study however, were only
' parti;1 and suggest the ne%ﬁsswty of further valldity
testing on tne target behaviors of Nideffer’s,TAlS.J

Introsbective reports of the athletes suggested that mental
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rehearsal was helping them, which may be one very impor tant
step in improving performance. Treatment effects were very
minimal in this stuéy. Such results may well question the
appropriateness of the situations chosen for analysis. The
validity 6ﬁﬁthe strength of the treatment package used in
this investigation may be suspect.
. ) &

Although the positive intervention effects attained
from this study would appear to be limited, the use of a
single subject time series design may shed a positive light
on the findings./Kratochwill(1978)compares_sing]e~subject
design data resé]ts with results attained from other

. . ‘r,;;_ju\‘ i

statistical designs. He concluded:

In order to produce a visible change in the data, an

effect would probably have to be more powerful than

that required to produce a statistically significant

change . . . As a resuli. the basic @and fundamental

variables of behavior are those possessing

sufficient power and generality to be seen through

graphic analysis
The requté of this study certainly encourage further use
and critical evaluation of Nideffer’'s(1976a) 'Attention

Control Training’ program in sport pefformance.

g



V. Summary, Conclusions and Recommendat ions
Summary -

The main purpose of this study was to investigate the
efficacy of é;Bﬁoying Nideffer’ s(1976a) 'Attention Control
{:aining’ program, using relaxation combihed with mental
ﬁ?ehearsal as part of a basketball training program. To
"‘_measyre the effects of tHese‘two cogniti@e coping

strategies, six,géme situatibns'were selected as

| erpesentiﬁg?;itﬁé}*é,Broad external(BET) or narrow(NAR)
focus of attention. Four University of Alberta female
intervarsity basketball players were chosen as subjécts for
the investigation. Each subject partigip(ted in private
sessions to learn centering. a relaxation technique,and to
mentally rehearse specific basketball situations. Sessions
were continued prior to eacH home game until all of the six

situations were intervened upon.

A time series design across behavior f across

wy

Y ] '
 performance in these six situations. Conclusions were then

%%%%jduals was employed to mquure each plz =r’'s game

made regarding the effects of relaxation and mental
" rehearsal on the athlete's performance. The data results

» were plotted oﬁigraphs which represented each subject in all

Xy
iy
x

- six situations. A visual analysis was completed, observing

changes from baseline pérformanpe to post intervention
performance.
5
The first hypothesis that intervention would enhance

performance, was rejected. The graph analysis revealed some

77
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positive findings, however these results could not be
replicated across subjects or behaviors.

The second hypothesis that a positive relationship
wou ld exi§t between a player's initial TAIS profile and the
intervention effects on the BET and NAR behaviors, was not
rejected but was not able to be confirmed. The TAIS profile
of each subject proved to provide some congruency with the
results of both positive and negative intervention effects.
While subjeéts’did differ .in attentional strengths they did
not differ in weaknesses makgﬁg analysis of the
‘Eorrespondence betweén‘tneatment effects and TAIS profiles
weak. Added to this was?iﬁe lack of strong ‘treatment effecté;i
on any of sthe behaviors. The usefulness of the TAIS in
predicting attentional étrengtﬁs and weaknesses requires
further research, but may have some positive practical

implications.

Conclusions
’Hypothe§is 1 which stated that the cognitive strategies

of centering°and mental rehearsal would enhance performance
was rejected. Positive infervention effecté were found on
" the fadlowing:
Subject 1

Ball entefed from point position

Pressure passing in backcourt . 5

Subject 2
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Ball entered from point position
Subject 3

Ball entered frdm point position

Ball entered from wing posit{on

Subject 4

n“{‘f‘l 4
¥ A"

Ball ente}ed from wing position
Due to the low frequency measures, no intervention effects
were measured on the following:
Subject 1

Drive

Receiving pass
Subject 2 | ' "

.Drive -

Receiving pass
Subject 3

Player position on the press

‘Drive

Pressure passing in backcourt

Receiving pass
Subject 4 !

Pressure passing in backcourt

Drive |

Receiving pass
No intervention effects were found on the following:
Subject 1

¥
Bl

Ball entered from wing position
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Player position on the press
Subject 2

Ball entered from wing position

ﬁlayer position.on the press

Pressure passing in backcourt
Subject 4

Ball entered from point position

Player position on the press

Hypothesis 2 which sugdested that a positive
relationship woqu‘exist between éﬁplayer’s initial TAIS
profile and the intervention effects‘o; the BET and NAR
behaviors was not rejected or accepted based on

following results: '

1. Subject one was éssessed as having a good gpi]ity to
narrow her attention. The one NAR situation (:.e. pressure
passing in backcourt) in which there was a high eqough'
occurance of the behavior to measure performance, indicated
positivegsintervention effects. Subject one’ s BET score was
average and she also attained limited positive results in
these situations. ‘

2. Subject two achieyed a high BET score on the TAIS. Her
.daté results in one BET situation on the court yielded
positive intervention effects. éubject two had an average
NAR score but did not attain positiv/r ~esults in any NAR
situations. \

. 3. Subjects whosevTAIS results- 1ndicated average attentional

abilities, displayed both positive and negativé results. The
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ideal basketball attentional profile requires high BET and
NAR scores on the TAIS and hence these results are

acceptable.

Recommendat ions

The following recommendations for the use of the
strategies of centering combined with mental rehearsal are
made based upon the results of this invesfigation:
1. Prior to intervention a minimum number of tnaining
sessions should be conducted to ensure the subjects ﬁave the
sKills necessary to benefit from centering and mental
Eehearsal. At this time a self-report visualization test;
should be comp]efed to deierm{ne the athletes’ ability t%

develop an image. Throughout Sessionéthis self-report test
. . \\ !

N

for visualization should be repeated, to ensure the athletes
are actually visualizing the specified gamZEZ?\Qations.

2. Athlétes chosen to participate in relaxation aﬁa‘menlgl f
rehearsal must be self-motivated individuals who are k"\*\
prepared to w?rk hard during the intervention sessions. It
‘is recommended that experienced players be chosen as
subjects if the-goal is to enhahée their performance. Mental
ﬁehearéal is recommended to be used to aid novice players in
‘sK111”achisition and hencé achieve some consistency in S
perfo?mance. " :

3.v1t{is fecommended that a biofeedback instrument such agl

the GSR2 be used as a tool to aid‘the p]ayers recognize
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stressful situations and learn to relax. This immediate
feedback can provide motivatioﬁ and sustain the players’
interest throughout mental rehearsal sessions.

4. Relaxation should be used prior to hental rehearsal tb
allow the athletes to redirect attention towards the
reheafsal of specific game situations.

5. Mental rehearsal procedures should begin with the athlete

visualizing the whole skill followed by visualization of the

component parts. This procedure should then culminate in a
visualization of tHe whole picture.
6. Each relaxation and mental rehearsal session should be of
a shortlduration’(eg. MP literature suggests no longer than
10 mins. ), to ensure that attention is sustained throughout
all rehearsal situations. Sessions-should be organized daily
and the athletes sﬁou]d rehearse the same situatioﬁs
visuali;ed during the daily session immediately prior to the
evening physical practicq session.
7. The content of é mental rehearsal situation should be
verbalized by the subject while they are visuaiizing it. The
investigator can make corrections at this‘timei ensuring the
athletes are rehearsing the prbper exeéution of the skill.
8. A video-tape recording of each player in a game situation
can be used to provide examp]es of corbect and incorrect
ﬁ,sk111 execution. This feedback w11] he}p develop a p1cture.

Gy OF tﬁ'gwho1e $R111 for each player to use dur1ng mental

8 e mET N
‘*ﬁrehe rsal

.§\\i: cqngunction with the game checklists for mental

.
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rehearsal, the athletes should Keep a log rece;ding the time
and c@ntent of their mental practice sessions and their
subjective feelings towards it.
10. Only one or two game'situations should be rehearsed’each
week prior to games in order to prevent the athletes from
becoming overloaded with information.

- The results of this study indicate that further
. research is necessary in the following areas:
1. Instrument development and validation: a refinement of
the instrument used for measuring the BET and NAR behavars
in this study fs necessary for further ﬁere specific
evaluation of the effects of the centering and mental
rehearsal strategies. The specific situations chosen
representing these behaviors may requihe fur ther
specification, or 1n‘fact,.may not have been representative
of the attentional behavforsvat atl.
2. Intervention procedures: studies cohparing diffehent -
frequencies and durations of sessions is necessar? to
determ1ne the most appropr1ate 'schedules of menta]
rehearsal. Stud1es comparlhg both novice and exﬂer1enced (
groups are also needed to determ1ne 1nd1v1dua] differences
and 1ntervent1on effects The content of v1sua11z1ng and the
method the athlete uses to attain these 1mages needs further
investigation. It is a]sQ necessary to determine the
longevity of effeéts 6# re]aiatien‘and mental rehearsal
strategies.

_ 3. Construct validity of Nideffer’'s model of attention: one
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bas1c assumpt1on of th1s 1nvest1gat1on relates to the

j
" construct va11d1ty of N1deffer s descr1pt1on of attention.

Nideffer (19}6a) assumes’ that an individual has an

attentional style based on either a : broad external“fOcus

Iy

‘of attent1on, a narrow..focus of attent1on a bﬂoad 1nternal
- focus of attent1on or-any comb1nat1on of_ each. ¥urther
research 1slnecessary to determ1ne if indeed th1s is
true(i.e. are there three andlonly three attentional .
behaviors and dovNideffer’s structures adequately describe'
them?]. The validity of this construct will have
:implications,for the“oonteht of TAIS,‘that is, the content
of the TAIS should be’congruent with the hypothetical
construct of attehtion | “, |

In add1t1on to the ebove recommendat1ons, the fol]ow1ng
suggest1ohs are d1rected towards the coach attempting to
implement such q program
1. Beg1n by havw%g the athletes wr1te the TAIS fhfs." o
attentional assessment w1ll 1dent1fy problem ath]etes who
could benef1t from ' Attent1on Contro] Tra1n1ng
2. Initial tra1n1ng sess1ons should be conducted with all
the athletes to teach the relaxat1on and mental rehearsal
-strateg1es : A -
3. At the beginning of each week each athlete should meet
privately with the coach for feh tovfifteen minutes so that
the coach can introduce two situetﬁons to be rehearsed

throughout the week. The coach should have the athlete

~verbalize these situations and make corrections if

Q
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necessary. At this time a v{deo-tape‘recording of a‘gane_h

'should'he available in'order‘to point out the correct and

incorrect methods of execution and, if poss1b1e ‘be at the

‘dtsposal of the athlete throughout the week.,

.4 A.check11st and/or tape record1ng of these skills Shoutd

be ava1lab]e for the athlete to mentally rehearse on her own
for the rema1nder of the week. Ny

5. After the weekend games the coach should neet with each
individual athlet\\and analyze the vwdeo tape record1ng of

those spec1f1c game sutuat1ons

6. A GSR2 or any other b1ofeedback ihstrument should be

made ava1lable for the athletes to use for relaxatlon

tra1n1ng

_7) A 1og book should be Kept by the athletes, record1ng all

relaxat1on and menta] rehearsal sess1ons Tt s 1mportant
that each athlete note any prcblemS\she had relaxing and *
rehearsing and note the strategies-that best helped her in

atta?ning clear and vivid images . These should then be fed

back to the coach oh\a weekly basis. )

P
s
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BET

OET

"BIT

OIT

NAR

RED -

TAIS Attentional Scales

‘(Broad Externel focus) High sceres on this:sscale are obtained

by the individuals who describe themselves as being able to

‘effectively ittegrate many external stimuli at one time.

s

(Overloaded Externally) The higher the score, the more

individuals make mistakes becaiuse they become confused and

;overloaded with external stimuldi.

(Broad Internal focus) High scores . indicate that individuals
see themselves as able to effectiveTy iategrate ideas and
1nformation from several different areas. They aee themselves

as analytical and philosophical. -

(Overloaded Internally) The higher the score, the more mistakes

&

'individuals make because they confuse themselves by thinking

about too many things at once.

(Narrow Attentional focus) The higher the score, the more
effective individuals see themselves with respect to being

able to narrow their attention when they need to.

(Reduced Attentional focus) A high score on this‘scale
indicates that the individuals make mistakes because they narrow

their attention too much.
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E ' - Characteristics of Subjects -

PANDA - BET SCORE &

SdBJECT : NAR SCORE &
E EXPERIENCE DESCRIPTION DESCRIPTION '
1 : Year 3 _Average - can effectively High - good ability to
o : v integrate an average v narrow attention
amount of information
2 Year 2 High - able to effectively =~ Average - a?erage
: integrate alot of information . ability to narrow
attention
3 Year 1 Avérége - can effectively™ Average - average'
integrate an average ability to narrow
mount of information » attention
4 Year 1 . Average - éan effectively : Average - aVerage
i : integrate an average ability to narrow

amount of information attention -
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Data Recording Sheet
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FREQ'IENCY OF OCCURANCE OF. BET
EACH SITUATION

GAME

Behavior Frequency Char t

AND NAR BEHAVIORS ‘IM
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