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ABSTRACT

The main purpoée of the study nas to test the effects of different
goa] sett1ng procedures on performance. The manipu]ated goal sett1ng
features included goal explicitness and goal source, and goal difficulty”
was yoked in treatments for purposes of comparison.
‘ Seventy five boys (age 11-14) were pre tested on a hand grip
" exercise endurance task, and post- tested on the ;ame task following 1
of 5 treatments 1nvo]v1ng var1ous combinat1ons of the man1pu1ated goal
settlng features F |

A pre-test-post-test control group-design was utilized and subjects
~ were "blocked" -on the basis of strength. Although task workload was pro-
portional to maximum strength, results revealed a great deal of variance on
performance scores. |
- An analysis nf covariance revea]ed a significant treatment main
§ effect. The goal sett1ng treatment character1zed by d1ff1cu1t explicit,
group-set goals produced the most 51gn1f1cant perfonnance 1mprovement

Although goal setting features of explicitness, source, and difficulty

all appeared to influence performance on the endurance task, combinations-

.
)
' ;

ot‘these features were often necessary to produce §tatistica1]y sig-
.nificant differences.
Therefore, although it appears dependent on certain features (or
" combinations of.features), goal setting can have a significant effect on the
performance.of a physical endurance task. ) |
Rost-hoc questionnaire data revealed some information about the

nature of the group and also some item responses which were significantly

correlated with performance on the endurance task.

iv
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CHAPTER 1

STATEMENT. OF THE PROBLEM

~Introduction

This ahthor's'observations and field experiences as a coach and
teacher =i.qest a possible relationship hetwegn goal sgttina tech-
niques and behavioural performance. In particular, the manner in
whichAbehavi0ura1 objectives are identified and spécified appears
to 1nf1uehce performance. ‘When identifying and specifyina qoals and
objectives with people the "perceived source" and "ekp]icitness”‘of
the goal seem to-affect the degree of goal acceptance and the res-
ponsibj1ity.f0f eventual behaviour.

Althouah there are numerous theories about how and why there is
an effect on performance, a review of related literature suagests that
manipulations of (a) the conditions under which people identify and
specify goals and intentions, and (b) the nature of;the éba]s and
intentions themselves, coqu influence future behaviour.

This étudy is an attempt to test the re]ative-effecfiveness of
five different qgoal setting techniques (which {nvo1ve>manipu1ﬁtions

of goal source and explicitness) in a more contﬁo]]ed-]aboratohv

setting.

Statement of fhe Prob]em

Can behaviour 1 pe “ormance be improved through goal settind

techniques?

~



Purpose 0. the Study

The main purpose of the study is to test the effects.of differcnt

qgoal setting procedures on the performance ~f a physical endurance

task. In addition the particular effects of differences in yoal

explicitness, qoal source, and aoal difficulty will be assessed.

will be tested:

1.

X

Specifically, the following hypotheses (stated in null form)
Performance on the endurance task will nhot be significantly
different in groups utilizing different goal setting procedures.

X :YR:%(‘ ;'YD‘:XE

\

_Performance on the endurance task will not be significantly -

different in qroups which utilize explicit aSUOppoéed to general

» < *
goals (goal source controlled),

Performance on the endurance task will not be significantly

different in groups which utilize group-set as opposed to

experimenter-set goals (goal nature and difficulty controlled)

Performance on an éndhrance task wj]],ﬁbt be significantly
different in groups which utilize subject-set.aas opposed to

experimenter-set goals (goal nature and djfficulty contrelled).

B =%p ' | ,

Performance on the endurance task will not be significaq}]y
different’in groups setting explicit goals of moderately djfferentf,%m

difficulty (goal source controlled). ) = \

XC .'_'\ XD - 7 ‘ ) ¢



fustification of the Study

The poss1b Tity of discovering goal setting leadership techniques
which resu]t in improved behavioural performance Jﬁ the major justi
fication for the study. | |

A]though the review of literature reveals that considerable

theorizing and some research has'been;done in arezas related to'qoal
setting, it is expected that this study will make a s1gn1f1cant con-
tribution to know]edge in the f]e]d ‘ |

A review by Steers and Porter (1974) suggestsothat a]fhough there

is considerable evidence to suggest that goal specificity is related
to increased effort and better performance, the findings regarding
participation in goal setting'have not been particularly concTusive
The part1cu]ar man1pu1at1ons of goa] source and expl1c1tness 1n th1s
study are expected to prov1de new 1nformat1on about the effects of
collaborative goal sett1ng on performance.

The physica] endurance task to be utilized as the dependent

2

var1ab1e or measure of performance in th1s study is most certainly

[t

new to this area of research. As well as beinq an appropriate test
of the 1mp11cat1ons of research f1nd1ngs in %gal sett1ng for sport
and educat1on this. task could become a usefdl performe ce test for

research on motivation, self- contro], psycholog1ca] contract1ng,

in sports as a qood examp]e of the kind of comp]ex choice S1tuatﬁon
in which to]erance cﬂi29n0x1ous event is required for the Sake of an
'ultimmur‘able outcome. o /

Certalnly the 1nteqrat1on of know]edge and, research findings in

_ the areas related to goa] sett1ng would seem valuab]e and it 15

/
A\
~

_comm1tment etc. ‘Kanfer (1976: 35) c1t1es éndurance of physical stress*



suggested that some integration will occur as a result of the review

of literature and the explanation of findingh in this investigation.
In sulmary, the author suggests the study is justified in that it

tpu]d conéeivab]y reveal ﬁew knowledge, serve to integrate existing
knowledge, jdentify imp]icatiohs‘for sport and education, and- result

.in a valuable new performance te;t for psychology.

Delimitations.

1. The éamp]ing of.subjects was limited to seventy-five boys (age

| 11-14) wﬁb attended the University &f Alberta summer hockej camp
in“1976. | ' |

é. The study was limited to the manipulation of only three variables
(éxp]icitness,‘source, and difficu]ty of goal) which might in-*
fluence commitment and have imb]ications forv]eadership.

Limitations _

1. Although some precautions were taken, the study waS’lihited in the
degrée of cb trol over in?ersubject communication throughout the
testing .period. °

2. Since the post-test questionnaire is an exploratory instrument
deQe]oped to gather additional subjective data on this experiment

its data has limitations in terms of validity and reliability.

Definition of Terms

'Attribut: _ eory--.an ared of psychology concerned with the
implications »f perczived causes of experienced or bs.rved events.
Motivation is - :n ¢- largely dependent on the causai .actors to

which aﬁ individuai attributes events and behaviour.

Cognitive Dissonance - .the psychological stress produced as a

result of incompatible or incongruent perceptions, events and be- °

haviours.



Commitment - the pledging or binding of the individual to be-
havioural acts.

Contingeﬁcx - an event or occurrence which depends on or is
incidental to another. |

Contract - an agreement to do something.

« .Decisional Self-Control - the ability of an individual to utilize

self-generated cues and reinforcers in making decisions where conflicts

between behavioural choices exist. /[

[xperimenter-Set Goal - a goal presentéd to a subject that has

been determined entirely by the experimenter.

Explicit Goal - a goal which is both specific and written on paper.
¢

General Goal 1;?:50a1 which is general and stated only -orally.

~ the amount which a goal is different from a

s

Goal Difficulty
7
previous best performance. . ‘ L

-

Group Decision - the process of actively involving group members
in discussion and decision regarding information.and behaviour of

significance to the group.

Group-Set Goal - a gga] which is specified and determined en-

tirely by a group of subjects.
Incentive - something which stimulates or motivates one to take
action, work harder, of behave in a certain way. a

Intention - a determination to do a specified thing or act in a

specified manner.

)

Protracted Self-Control.- the ability of an 1individual to utilize
[ .

et

" self-generated cues ard reinforcers to maintain’behaviour with con-

flicting consequences.

¢



]

Reinforcement - consequences of an event or behaviour that make
1t more likely to occur again.
Subject-Sct Goal - a goal which is specified and determined
'entire]y by a subjett.

Volition - conscious or deliberate decision or choice with per-

ceived freedom. - .



CHAPTER IT,

RCVIEW OF RELATED LITERATURE
v

Introduction

—

The crystallization of the hypotheses being tested in this study
' resu]ted from the revieQ of literature in a number of different but
related areas of psychology and sociology. The research and
theorizing in these areas often takes quite different forms but the

common thread of concern is the retationship between intention and

Ay
A

later behaviouS% )

A d15cussion-of theorizing and findiﬁgs on -the intenfion—behaviour
relationshiip, commitment, group decision, goal setting, and self-
control should reveal the rationale behind the hypotheses being tested
in this investigation. |

Intention-Behaviour Relationship

In his 1966 article entitled "Words and Deeds", sociologist
Irwin Deutscher drew attention to the many problems in social sciences
Jrelated to the disparities between talk and action. He suggested
that research investigate the 'kinds of conditions that influence the
intention - behaviour relationship.
Under what conditions will people behave as they talk?.
Under what conditions is there no relationship? And under
what conditions do they say one thing and behave exactly the
opposite? In spite of the fact that all of these combin-

ations have been empirically observed and reported, few
efforts have been made to order such observations

(1966:243).
Ryan (1970) suggests that the systematic study of intention as a

potent controlling factor in behaviour has been neglected. Differences

P

4

\
A



in the relationship between péop]e's intentions and their behaviour
might often be due to differences in the nature of their intentions
and the circumstandesfdnder which they wer; determined. | '

Martin Fishbein and Icek Ajzen are among those who have investigated
the conditions which influence intentions and the intent{on‘j behaviour
re]ationship. Fishbein has developed a theory for the prediction of
intentions and behaviour which gives careful consideration to the
features of the intention and the conditions under which it is made.

‘ The theﬁry assumes that most béhaviour of interest to

social psychology is under volitional control and that in
a given situation, a person holds or forms a specific

Intention that influences his subsequent overt behaviour. ..
symbolically the central equation of the theory can be
presented as follows:

BBl = [A act] Wy o+ [NB (Mc)l Wy »

In this equation, B = overt behaviour; BI = behavioural

intention; A act = attitude toward the act; NB = normative

belief; Mc = motivation to comply with the normative '

belief; and wy and wy are empirically determined weights .

(Ajzen and Fishbein, 1973:42). I

These researchers report that under a co-operative motivational

orientation intentions were primarily determined by the normative

component while the individual attitudinal component was more im-

portant under a Eompetitive orientation (Fishbein and Ajzen, 1972:516).

These findings would seem to suggest that a leader should create a

co-operative motivational climate for group goal sétting if‘hg/she

wants to deve]op normative goals or intentions.
In discussing the actual intention - behaviour relationship,

Ajzen and Fishbein (1974:3) suggest that the specificity of an

intention is an important factor. Similarly Weigel, Vernon, and

Tognacci (]%74) found behavioural commitment higher as a result of

specific measures of attitude and intention. Wicker (1969:71-72)

-



also states that specificity is ore of several situational factors

«

or conditions that can influence attitude - behaviour relationships.
Research in this area suggests that increased specificity of an in-
tention can improve the corgjlation between intention and eventual

behaviour. The hypothesis that specificity of intention might result

-

in increased commitment td a behavioural task (better performance)
is inéuitive]y jnviting and seems worthy of experimental 1nvestigation.‘

Mo}e recently Fishbein and Ajzén (]975:368:583) suggest there
are three major factor; influencing the fntention - behaviour
relationship:

1. Correspondence in levels of specificity between intention and

. ' s
actual behaviour. : R

2. Stability of the intention - vulnerability to other factors over
time. W -
[}

3. Volitional Control - the degree to which the behaviour is per-

ceived to be under a subject's control.
The manipulations on goal source and explicitness to be tested
in this investigation would appeaf closely related to the factors of

specificity and volitional control identified by Fishbein and Ajzen.y

Commi tment )

Kieé]e( (1971) is one of the few people to address commi tment as-
a separate and significant construct in psychology. He”suggests ..
(1971:26)- that despite the pop&]arity of the term, very little ‘
experimental work has been done on commitment. Kiesler's definifion
of commitment suggests an intuitive Tink with the intention - be- |

haviour relationship:
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7

Commitment shall be.taken to mean the pledging or binding
of the individual to behavioural acts... commitment is
a continuous variable, rather than a dichotomous one.
That is, people are referred to as more or less committed
2 to some behaviour, rather than being simply committed or
. not (1971:30). . : .

He. goes on to hypothesize that one cénjincrease\the degree of
commitment by the increasing ofle or more of the fol]owing:

1. The explicitness of‘thé‘act. i
2. The importance of .the act for the subject.
f. The degreelofvirrevocability of the-act: \ _
N The number ‘of act§ performed_by the subgeq:. o
5. The degree of volition perceived by the person in
: performing the act (1971:33). : B
~ When Tthe act” is one of goal setting this hypothesi§ (particu1ar]y
part 1 and 5) provides a rationale for investigafing the effetts of
manipulations of goal source and explicitness on behaviouré] performance.
Kiesler (1971:16) sugge;ts‘that'pubfic.behaviqur is particularly
- "freezing" in its effect (i.e. it tends to bind one to later consistent
behaviour). 'Therefore; the céhpitions under which one identifies and ‘
spécific§ an intention may we]]Aaffect commi tment and futuré behavfour.
This theoriiing is consistédt‘wiih Festinger's (1957) theory of cognitive
di?gonance. Once an intention has been identified and stated it is more
Tikely that one will foi]owryp w{th appropriate behaviour to maintain
cognitive consistency and avoid feelings of dissonance. In light of
this conceptualization, thg public dec]ératipn of specific intentions
~which can occur as a result éf the goal setting process could sub-
stancially influence later behaviour. ‘
Kiesler also points out that "one's perception that he has

freely electes “~ :rt in some way should certainly contribute to the

degree to wh':h 2Ts committed to the act" (197]:]59). He goes
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|

on to add the following: C /

Participating in making decisions which affect him gives éne
the perception that he is responsible for his own behaviour.
In this way the group leader can commit the members to c#r—
tain behaviours consistent with the goals of the leader

(1971:165).
\ \\ _ .
Kiesler suggests that attribution theory (Kelley, 1967) can be help-
ful in explaining some commitment effects. "Perhaps commitment could be
seen as one's pgrceptidn that he is responsible for his own behaviour"

(Kies]er,b1971:168) Allocation of responsibility for an outcomebto

*

oneself could signify a shift in behaviour;1 atfribu;ion or perceived
locus of control from external (environmeﬁtal) causes to internal
(personal) factors. There is little doubt that such a shift would
influence achievement, motivation and behaviour. Weiner states:
There is strong, evidence that individuals differing in their
level of achievement needs have disparate causal attributions
for achievement performance. Persons high in achievement
needs perceive Effort X Outcome covariation, that is, they
believe that success 1s due to hard work while failure results
from lack of effort. Persons low in achievement needs ’
apparently do not believe in the efficacy of effort ex-
pendi ture (1974:184).

Thid theorizing suggests that causal attribution is related to
perceivéd responsibility or commitment which in turn is reflected in
hehavioural effort. A]thoﬁgh commifment is really a hypothetical
construct, ‘the related theory could be extremely useful in explaining
¢4 fferences in behavioural performance attributed to goal setting
procedures.

rd

Y
L

Group Decision

Vort Lewin (1947) reﬁorted three studies whitTh suggested.that a

process he pa]]ed “Group Decision" was parficular]y effective wn pro-

ducing behaviour changef» Involving subjects in a decision to change



behaviour seemed to produce more commitment to the new behaviour than
lecturing or simply telling the subjects what to do.

In a follow-up study Benneff (1955:252) broke down the céncept
of "Group Decision" into four components which she tested in an .
~attempt to identify the most significant aspects of the process.

These components were:
1. Group Discussion as a means of conveying information.
% 2. Decision to perform a specified action.
J- 3. Commitment - focus upon the degree of publicness or
privacy with which tﬁe decision is indicated.
4. Degree of consensus by the group in reaching the re-
quested decision (1955:252).

In Bennett's testing, decision and consensus were the two factors

which appeared to have the most significant effect on eventual behaviour.

She suggests "group decision" be defined as "decision about individual
‘goals in a setting of shared norms regarding such goals" (1955:272).
Régard]ess of the definition, there appears to be something in the
process which increaéés commitment to future behaviour,

P

Goal Setting

Kolb and Boyatzis (1970:454) have identified collaborative goal
setting as a significant feature of successful self-directed behaviour

'change programmes. Evidence would seem to suggest.that collaborative

. b3

goal setting increases goal awareness as well as commitment to future
behaviour.. Kolb, Winter and Berlew hypothesize:

Commitment to a goal leads \to changes in behaviour because
this commitment (a) increases motivation to change by

- emphasizing in consciousness the discrepancy between current
behaviour and ideal behaviour and {b) increabes the
probability that the behaviour rather than he goal will-
be changed since conscious commitment to a oal reinforces
the value apd stability of that goal (1968:457).

They go on to demonstrate that by alteration df_goa] setting

"

12.



conditions, one can increase conmi tment to a goal and thereby increase
subsequent behaviour changé% The results of a related study by Kolb,
Winter and Griffith , (1968) sugygest that successful self-directed change
_is motivated by awareness of the Eognitive dissonance created when an
individual commit% himself ¥o a valued goal that he sees as different
from his present béhaviour.

Locke, Cartledge, and Koeppel (1968) suggest that the motivational
effects of knd@]edqe of résu]ts are Tikely a result of goal setting.
They state that "when goal séttinq is partial1&€d out, there was no
signifitant relationshiy of knowledge of results to performance”
(1968:481). In addition:

J It is arqued that knowledge of results should be effective
in motivating performance to the extent that: (a) specific
goal setting is facilitated, and (b) the goals set are hard
or difficult goals (1968:483). :

They suggest that the process of eva]uatibn and goal setting

»
(including the formatioﬁ of behavioural intentioﬁs) could be the key
in explaining the effects of most incentives (1968:483). An earlier
sfudy by Locke and Bryan (1966) demohstrated that subjects witﬁrspecific
goals performed better than those £01d to'“do their bestf. Locke and
Bryan also found a sfrong reiationship betﬁeen 1éve} of the per-
formance goal and level of actual performance. _The& bointAout that
\"these findings are of theoretical interesé in that they emphasize the
effects of cogﬁitive (intentional) aspects of motivation (1966:291).
Locke conc{udes-that "any adequate theo}y of task motivation must
take account of the individual's conscious géa]s and intentions"

.+ (1968:157).

13
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Studies by Tomekovic (1962), Lawler and Hackman (1969), and
Scheflen, Lawler, and Hackman (1971) suggest that participation in
goqlhfetting can:resu]t fn considerable increase jn commitmeht anc
 motivation. .Vroom (1964) found evidence that performance improved as
individuals were given an increas?ng voice in decisions affecting.
their jobs. He suggests that the improvement might be accounted for
by the increased degree of ego-involvement that resuits from
participation. Sherifvand Cantril (1947) have a]sé discussed the
behavioural effects of ihcreased ego-involvement.

French, Kay and Meyer (1966) however) found that participation
in goal setting was strongly and positively related to perférmahce
only when subjects perceived a Tow level of threat and when they had
a past histény of high participation. _ -

| Risley (1976) found group moralizing andlgoa] setting particu]af]y
geffective in establishing entire classes of positive béhaviour in
children. ., Subjects seemed more committed énd able to generalize to
re]atedvsituatjons as a result of.participation fn the rational group‘

process.

In a case study in sport, Amdur (1971) describes the effective;. \
ness of coach George Ddvis” democratic approach to football.
Participation in decision making and goal setting appeared to result
in improved sé]f-discip]ine, commitment, and performance. Neill
(1966) illustrates that democracy as a ]eadership‘technique can work
extremely well even with yohng children as long as the freedom does
not involve "license" to infringe on the rightsvof others:

Group goal setting requires a‘consensusAof opinibn. This

_ normative data is likely to influence perceived social demands and



.expectations which could influence commitment and performance. Steers
SN Porter (1974) suggest the degree of goa] accebtance could be an
important factor in the goal-performance relation. A goa]lis more
likely to be intrinsica]ly accepted as a resu]t of group discussion and
consensts. This acceptance of.group aoals is likely to result in in-
creased tagk commitment. . |
The co]]aborative group goal settin; pfocess might resu]t in
additional normative %nformation, higher stand;rds, and increased social
demands. Locke (1968) has suggested that individuals tend to strive
harder to improve task performance when a norm of high achievement_egisis
within the group. Argyle (T957)"poin§s-ou% that social pressure can. be
felt in private as well as public situations.
Group goal setting may also contribute to the "publicness" of goals.

Wankel and McEwan (1976) found that mak1ng goals more public resulted in

better'performance; They suggest that res Ults were likely due to an in-

crease in commitment, and "greater commi tment would be expected to lead -

to greater effort and better performance” (1976:9). , .
Se]f—Contro] —

Certainly theré is a widekﬁangefin the degree to Which people Ean
maintain behaviour wh{ch,is consistent with.é specified goe1. Although
there are many environmentalyﬁactors in additien to the physica] d
cogn1t1ve ones that contr1bute to discrepancies. between behav1our51
‘act1ons and stated 1ntent1ons, those 1nd1v1dua]s able to ma1nta1n
goal- cons1stent behaviour despite advers1ty are described as _jiﬂibﬁ
committed or sa1d to possess great se]f contro] |

After an extensive review of literature in the area, consfderab]e

N

research, and an attempt to re-evaluate the self-control consp%uct‘

I
5o !
i

)
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Kanfer, .Cox, Greiner, and Karoly have SUqgested:f

The phenomena covered by this term can be better understood
as the result of the joint action of situational (alpha)
variables and of self-generated internal (beta) variables....
This reconceptualization suggests the importance of studying
the contributions of environmental determinants to,the self-
control process rather than attributing this .process solely
to the operation of personality variables that exclude con-
sideration of the momentarily acting environmental influences.
In addition Kanfer and Karoly (1972)have suggested that more

. attention be given to a stage prior to execution of self-
control, in which promises, intentions, or performance cri-
teria are developed, since these events may determine later
execution of self-control . . . . The early influencgs that
Tead a person to make an intention statement, commitment, or
contract (with himself or others) may be heavily social.or
external (alpha variables). Once made, however, the con-
‘tract may serveea 1 self-generated ("internalized")
determinant (beta variable) of the later execution of the
behaviour required for fu1f111ment of the commitment
(1974:605-606) .

The relationship of th1s theor1zlng to Kiesler's (1971) concept
of commitment is fa1r1y ev1dent and Kanfer et al. (1974: 607 ) go on to
point out the compatability 6f,the re§pectiveutheore;ﬁc51 approaches.

Commitment to a goal may well be what produces improved performance on

&

a self-control task. K I ’ ‘ '
Kaﬂfer suggests a w1de1y accepted def1n1t1on of self-control is:

The psycho]og1ca] processes that. 1nvo]ve behav1oura1 shifts

- in which external influences (alpha variables) are ‘
supplemented by self-generated cues and reinforcers (beta
variables) in cases where conflicts between poss1b1e
‘behavioural-choices ex1sts (1976:23).

”Kaﬁfer (1976) 1dent1f1é§ two stage: of se]f;contro1; The first
‘stage_termed:decisianaT self-control is characterized by the.requirement
" for a clear and momentary decision to choose among a]ternativesf Often'
~however,, the choice'consists of a commitment or contract for faccre

performance. In this case the individual is in a s1tuat1 n requ1r1ng

protracted se]f-contro]. Until the contract requ1rements “are .-reached, ' °

]
{



self-generated techniques for maintainiﬁg tﬁe new béhaviour may‘be
required.” This descﬁipt}on of proEracted self-control appea;s high]yJ
congruent with Kiés]er's definition of commitment. “gﬁ}

Tests of protracted self-control have ysually %gi]en intolbne of
two categories: (1) resistence to temptation or (2) tolerance of

<

noxious stimu]aEion. Both approaches involve the delay of a positiveA
reinforcer and the to]er;hce of an aversive situation. The cold- .
pressor task which measures an individual's toiérance of ice-cold
water has been uti]fzed %ost ffequéntly by Kanfer et al.as a test

of protracted self-control.

_ Kanfer et al. (1974) have demonstrated‘that the conditions under
f\TZTZEighraq ihdiyidua] makes a psychological contract (states an intention
o; géa]) can influence performance on a se]f-controi task. Kanfer
(1976:41-42) suggests that a cdntract can’ serve two important functions:

(a) it can provide a clear definition of objectives to be achieved

N

and (b)'depending‘on the éircumstances, it can motivate the individual

B} ‘o

considerably. L

Cox (1972) found that tolerance of ice water was significant]y'”»
longer when an explicit written contract was signéd by subjects than
wh n the same infdrmation was communicatéd by oral instructions.
Furthermore Cox found that whenna person bé]ievgs that hé has failed
to meet contract requirementsz his4subsequent behaviour is affected

,.bj the source to which he attributes the failure. ' -

>

Also using the co]d“bressor task as a dependent variable, Greiner
- £1972) found that it is important to mqke confra;t reinforcément~con-
tingent on perforinance rather than ju;{ 1 statement of intention. As
'might be anticipated, he also found that goa]isett{ng circumstances

-
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(which influence a subject's expectations aboutithe task) differen-
tially effected the magnitude of commitments or goals.

Spates and Kanfer (1976) tested the relative contributions of
self-monitoring, criterion (or goal) setting, self-evaluation, and
self-reinforcement in the learning of a simple arithmetjc task by first
qraders. Kanfer points out that:

The inclusion of criterion-setting in training was the most
significant feature. These results suggest that the
establishment of a cr1ter1on against which a person can test
his current performance is a critical element in the

effectiveness of self-requlation for improved performance
(1976 15).

In a study related to self-control and commitment Lovitt and

"gﬂrtiss (1969) found academic response: rate higher with self-imposed

reinforcement cont1ngenc1es as opposed to teacher-imposed cont1ngenc1es
Invo]v1ng subJects in setting performance cont1ngenc1es resulted .in
significantly better performance than imposing teacher specified
contingencies. The source of the contingency rather than the rein--
forcement magnitude accounted for the subjeet's gatn'in performance.
Although Bandura and Perloff (1967) found no significant per-

formance differences as a result of self-monitored and externally

1mposed re1nforcement systems, they found that g1ven the choice many
children 1mposed highly unfavourab]e schedu]es of reinforcement upon

themselves which involved high effort costs at minimum self-reward!
2 e
This suggests that involving subjects in setting up performance con-

€T

tingencies'need not result in mediocre standards. Contrary to the
expectations of many, self-imposed standards could conceivably be much

higher. ~
AN

It would seem that h537?g more choice in making a decision

can make an individual mo;p(éommitted to the decision. Freedman and
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Steinbruner (1964) found that high choice in initia]‘decision increased

resistence to influence by counter communisation Kiesler suggests

"~

that: !

One's perception of freely choosing to behave in a certain

. way (and its concomitant, one's feel¥ng of self-responsi-
bility for the behaviour) would undoubtedly be an impor-
tant input for any theory of commitment (1971:160).

Whether or not an individual has much actual freedom in a choice,
it is likely his "perceived freedom". which influences his commitment
(Steiner, 1970). It may be, as B.F. Skinner would suggest, that the
combination of our previbus fearning history énd the impact of con-
temﬁoraneous events compels u; to behave in certain ways. However,
even Skinner suggests that "we must tonsider the possibility that

the individual may control his own behaviour" (1953:228). Ahether
g

or not it is an illusion, "perceived freedom" would seem to have
implications for commitment and self-control.

- While both protagonists and critics of the behavioural
model have stressed the organism's dependence on the
environment, behaviourists like Skinner have also called
attention to the reciprocal relationship. A perSon is
the product of his environment.' His behaviour, in turn,
also shapes the environment and thus can modify the
pondﬁiions under which he lives (Kanfer, 1976:5). °

The theme of the 8th Banff International Conference on Behavjnuf

Modification was se]f—manégemeqt and self-control and therapists
were reporting more consistently and permanently effective behaviour
change programmes when clients actively participate in/goa] setting

and modification. Kanfer (1976) points out,thatcthe cl- - analysis

of the subject or chen£ as an active participant in treatment and
behaviour change has stimulated new and significant research -
directions. He suggests that the motivational effects of self-

attribution have been described in numerous studies:

-



It has been shown that even in such purely chance tasks as
selecting a lottery ticket, persons have a higher ex-
pectation of success when they had some part in selecting
the ticket, giving an illusion of control (Langer, 1975).
Tolerance of noxious stimulation (Averill, 1973), effects
of self-attributed behaviour changes in insomnia (Davison,
Tsujimoto, and Galros, 1973) and other behaviours seem to
be strongly influenced by the person's belief about the
source of control (1976:54). .

Thoreson and Mahoney (1974;5) suggest that self-control hay in-
deed possess(motivéting or reinforcing properties. The opportunity to
'choose‘among"response options, reinforcement conditfons, or types
of reward may increase commitment. The active/participation of
people in setting and’defining their own'goa1s and evaluating theif
progress would seem‘to have implications for anyone concernéd with

motivation and performance.

20



CHAPTER 111

METHODS AND PROCEDURE

!

The dependent variable in thijs’ investigation was performance on

The Task

.an exerc1se endurance task. The subject was tested on the number of
dynam1c contractions that could be made on the hand gr1p dynamometer |
apparatus at 25% of his maximum workload (See F1gure 1). Pilot
“testing revealed that a workload of 25% of maximum generally provided

a meaningfyl cha]]enge within a manageable time frame

\

@— metronome

Qith counter

dynamometer

— /4 of

personal max,
weight -

-Figure 1: Apparatus
Maximum workload had been determined on a strength.ﬁretest. The

21



dynamometer was taken as his maximum workload. The task and uork1oad

were standardized for subjects in the following ways:

1.

A standard range of motion was required on each contraction. The

- apparatus contained an audible counter which informed the subject

when his contract]on had produced a suff1c1ent range in motion.
SubJects were informed that only complete contractions wou]d be

recorded.

A standard pace of contractions was required. 'A pacesetter or

metronome provided the cue for one contraction per second. Sub-

Jects were timed by the'experimenter as a check against the counter

for pace, and monitored to ensure a standard pace.

The elbow was ° 1mmob1]1zed in a bracket to help isolate the same
muscle group for all subJects The basic body position and

]ocat1on of the free hand were also standardized,

. i The dominant hand was always used in testing procedures. Subjects

were simply’ asked if they were left or right handed If there was
any doubt both hands were tested and the stronger one used
Feedback was standard1zed. SubJects were .given no re1nforcement
Or encour:gement during the test1ng per1od The tounter was
visible to a]]_subjects during the post-test and to none on the
pre-test. |

A standard 5-10 second pre-test trial .was taken by all subjects
AN
to familiarize them with the task.
Audience was étandardized - only the éubject and the experimenter

were present in the room during testing.



The exercise tolerance task utilized in‘thfs study meets the
criteria of a self-control task iﬁ that the Berformance'behaviour has
1nmediate aversive but long range positive consequences (Kanfer et a].,\

19%. In exerc%se tolerance, pain becomes the:aVersive consequence
while the positive effect to the subject would be derived frdﬁ ful-
filling the social and personal demands for a good performance. Like
the cold pressor task utilized by Kanfer et al. (1974), the situation
is viewed as g challenge and long tolerance is self-rewarded while
termination of the behaviour brings ré]ief from the pain ‘stimuli.

“The exercise tolerance test, however, may have somé features
which make it a more suitable test of self-control £han the cold

pressor>task utilized by Kanfer et al. The proposed exercise tolerance
task appears to have a gradua]1y increasing pain jeve] over time,

while Wolff and Hardy (194L):suggest the cold pressor task invo]vé§
"adaptation" after a fairly ear}y peaking of pain level. When amouht

of .tolerance or self-control is measured by the length of time one —
“continues “an aversivé task, ifﬁWOu1d’seem important to have a réasbnab]y

consistent and linear re]atiohship-betﬁeen pain level and length of

tolerance.

-
A}

" The Subjects ,

The 75 subjects involved in this study were réndom]y selected from
“an experimentally accessisle population, of 11 to 14 year old boys
attending the Universify of Alberta summer sports school hockey camp
in 1976. There were 15 boys assigned .to each of the treatment conditions
ana all were %hdividua]]y tested in a pfivate research 1aboratoryvét

the University of Alberta.

23
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Subjects of oﬁe sex and sport were selected to control for sex
and sbort differences effects. Subjects of a relatively young age Were
selected because of their comparative naivité in testing brocedures and
the possibility of more genuine and observable motivation on a sihp]e
endurance task. |

In addition field work with subjectS in this age range had produced
some indication that goal $ett?ng leadership procedures mighf be

- effective.

Experimental Design

In order to test thefeffects;of goal setting procedures on per-

formance a pre-test postitest.controi group design was used (see Figure
2). Cﬁmpbe]] and Stan]é} (1963:]3) describe it as one of three true
experimenté] designs.
Random Assignment—— Pre-test —» Treatment A —- Post-test
Random Assignment———,Pre—test—-—oTreatment B —— Post-test
Random Assignment-—__.Preftest:—-.Treatment C —— Post-test
Ra?dom Assignment._-_,Pre—teét-—-—’Treataént D—— Post-test
Random Assignment--,Pre-;est-—-—.Contro] -——fL;;—o Post-test
Figure 2: Pre-test Post-test Control Group Design.

The only modification made 6n this fundamental aesign'wa§ thel
addition of a blocking variable. Becausé of ghe"poséibi]ity that
strength wouid have a §ignificant effect on performance of fhe*én-
durance task, strength was made a b]bcking variable. Subjects were
all pre-tested for hgnd grip'strenﬁth and'aésigned to one of three
blocks (high, medium, dr low). Random assignments to treatments
within blocks then took place prior to the pre-test on the dependent

variable. The design procedure of b]éckingApéfﬁﬁtE_the’"partia]]ing

r
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(-
out" of strength effects in analyzing the results.

The Procedure

A1l subjeets were pre-tested for strength on a <tandard hand

grip dynamometer. The elbow was immobilized and body pcuition was

standardized in order to isolate.the same muscle group “or all subjects.

The best performance out of three trials with the dominant handgwas
assumed to be the subject's maximum strength or workload.
Based on the results of the strength test, the 75 subjects were

divided into three strength blocks (high, medium or 10W) SubJects

‘were then random]y assigned to five treatment groups within strength

blocks prior to the pre-test on the endurance task. A minimum of one

\

day elapsed between the strength test and endurance pre-test for each

subject to insure that fatigue was not a factor. In addition all

\ | \ .
testing was done immediately after on-ice instruction periods to try
to standardize the environment for all subjects prior to testing.

' Q

Any subjects awaitfdg testing were provided with recreational activity

by the experimenter's assistant. Upon completion of testing the

subject was finished acfivity at the sports school for the day.

F0110w1ng assignment to treatment groups all subJects were in-

d1v1dua11y pre-tested on the endurance task under control group -

conditions. Subjects were shown the task, given a five to ten second
. 4

practice trial, and then were asked to simply continue the task as
1ongLas they could. 1In order not to encourage independent goal

setting in the pre-test, the counter was not v{sib1e. Also in order

not to encourage competitioen between individué]s,“subjects were told

that different res1stances or workloads were used for different

" subjects. In add1t1on performance feedback was not prov1ded following

25
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the pre-test - subjects wére simply informed that their results would
be made avaﬁ]abie in individual reports after all testing had been
completed. |

In order to minimize any fatigue effects a minimﬁm of two days
took place befween a subject's pre-test and his post-test. Subjects
were then exposed to one of the five treatment procedures immediately
prior to being individually tested on thg post-test. Because feedback
was now appropriate, the contraction counter was made visible to all
subjects during the post-test (including those in the control group).

In order to avoid blisters or serious injury to highly motivated
subjects on the post-test, a maximum allowable performance of ]2‘
minutes (720 cdntractions) was established. The six su “s who had
exceeded this limit oﬁ the pre-test were eliminated from 'n mp]e '
and randomly replaced by alternative subjects from tﬁe same <trerth
block. | |

Following the post-teSt.subjects completed a questionnaire wh ch
was designed as an exp]dratory instrument to gather subjective data
which might be helpful in explaining the results (see Appendix D).
In order to try to reduce the effects of subjects competing with one
another, subjects were asked not to divulge their performance results to
others until all festing was comp]etéd and reports were distributed.

| When a11'testihg was completed subjects were'provided with

individual reports which compared their performances to the average

performances of subjects of the same age (see Appendix B).

The Treatments

The five treatments utilized in the study involved manipulations

of two independent variables - the source and the explicitness of a



goal.

in two treatments for purposes of comparison (i.e. treatment C was

4 N /.
yoked to treatment A and treatment D was yoked to treatment B as

illustrated in Figure

3).

-

In addition, precaution was taken to control goal difficulty

It was assumed that random assignment con-

trolled for any other factors that might contribute to performance.

Figure 3 illustrates how the treatments differed.

] ' TREATMENT

Goal Setting Fe;::;;\ A B c ) 3

Nature of Goal - ( Explicite |Explicit |Explicit |Explicit | General

Source of Goal Group Subject Experi- Experi- Experi-
‘ menter menter menter

Set by Set by Same as Same as
Goal Difficulty the group |[the sub- | Treatment Treatment —
ject A B

Figure 3:

Key to Figure 3:

Explicit Goal

General goal

Group-set goal

Subject-set goal

Experimenter—sef‘goa]

Goal Difficulty (Treatment C)

Treatment Chéracteristics

- Specific and written

Eg. I plan to do at least 145 contractions.

Signed:

‘General and oral

John Doe (See'Appendix A)

\

Eg. Do 'as well as you caﬁ.

- The result of group discussion and con-

sensus by subjects.

- The result of the subject's decision.

- The result of the experimenter's decision.

test.pérformance in treatment.A.

The average increase of goal over pre-

27
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Goal Difficulty (treatment D) - The average increase of goal over pre- .
test performance in treatment B.
Treatment A
1. A group of five subjects was comfortably seated in a private‘room

for the purpose of producing an explicit, difficult, group set goa]

2. Subjects were informed by the experimenter about thelr performances
| on the initial test (i.e. the number of contract1ons each of them
.managed to complete). |
3. Subjects were also informed that although they had different maximum )
strengths (as measured on the h?nd grip dynamometer), the work]oaa
for each individual on the endurance task equalled 25% of his
maximum strength. | |
4. Subjects were then asked to discuss the task as a group and
dec1de upon a d1ff1Cu1t exp]1c1t goal (number-of repetitions) that
they couid str1ye for on the retest. The experimenter at no time
made any suggestion or gave any indication as to what thé goal should
be,»and if asked simply reminded the group that it was up td them
“to decide. The only thing the experimenter requested was that there
be a consensus (general agreement) among group members about what
the goal should be.
5. Subjects were then asked to Sign a written exerc{se agreement (see
Append1x A) on which they specified their goal for the retest prior
to being individually and pr1vate]y retested 9
Treatment B

1. Each iﬁdividué] subject was comfortably seated in a private room for

the purpose of producing an explicit, difficult, subject-set goal.
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The subject was informed by the experimenter about his performance

on the 1pitial »t (i.e. the number of contractions he had managed

to complete). . ) ’ '
The 5ub3ect Qas informed,that like all B;REFS the work]bad on his
endurance task had equalled 25% of his maximum strength.

The subject was then asked to think about the task and decide upon

a difficult, explicit goal (number of repetitions) that he could
strive for on the retest; The experimenter at no time made any
suggestion or gave any indication as to what the goal should be, .

and if asked simply reminded the subject that it was up to him to
decide. ' , ’ )
The subject wasathen asked to sign a wrftyen exercise agreément on
"which he spec}fied his goal for the retést.ﬁrior»to being retested.
Treatment C

Each individual subject was comfortably seated in a priQate room for

the purpose of communicating an explicit, difficult, experimenter-set
goal. :

The subject was informed by the experimenter about his performance

on the initial test (i.e. the number of contraction; he‘bad mangged
to compiete). | |

The Subject was informed that like all others the workload on his
endurance task had‘equa11ed 25? of his maximum strength.

The experimenter then informed the subject about the difficult,
explicit goal (number of'repétitions) that he ggnted him to strive
for on the retest. The goal difficulty was based on the averagé

increase strived for in Treatment A.



| 30
5. The subjeot‘was then asked to sign a written exercise agreement on
which the experimenter had specified the goal tor the retest prior
to being retested.
Treatment D » ‘
Treatment D is identical . to Treatment C with the exceptdon that the’,
goal difficulty was based on the average ‘increase strived for in Treatment
;. -

Treatment F (Contro])‘:“

1. Each 1nd1v1dua1 subject was comfortably seated 1n a private room for

the purpose of commun1cat1ng a genera], e;per1menter set goal (as
in the pretest). | |

2. The subject was informed b; the eXperimenter about his performance
on the initial test {i. e. the number of contract1ons he had managed
to comp]ete) IR

;3) The subject was informed that like all others the workload on
his endurance task had equalled 25% of his maximum strength

4. The exper1menter then repeated the pre-test instructions: where the
exper1menter s1mp]y asked the suogect to "do as well as you can"

on the retest.

| 5. The subject was then retested.

Data‘Ana1ysis
The major objective in ana]yzing the data was to assess and

1nterpret performance differences between groups In order that con-
'sideration be given to (a) 1nd1v1dua] d1fferences on the endurance pre—
| test and (b) the possTETE'1nf1uence of the b]ock1ng var1ab1e of strength,
a two- -way analysis of covar1ance was ut1]12ed Maguire (1975) points

out that analysis of covariance is an effective method of‘1ncreas1ng



the preeision of true experiments. Unfortunate]y, random.assignment
~does not insure equal means on the bfe—;est measure and 3n analysis of

covariance considers such differences in the calculation of main effects
N ~ ©

and . interactions. : ; 5

N
N

When significant.main effects were identified, Scheffé multiple
compar}soﬁs were carrieq out to identify the significance Qf differences
between group perfofmances. A simple tab]e of averagehperformance
improvement per group between pre-test and post-test was also utilized
in anajysis. ’

UlResponse frequency tables were ea]cu]ated fer.the questionnaire. .
data (see Appendix E) fo.he1p determine whether or not this information
helped in exﬁﬁaﬁning_overal] performanee or group differences in per-
formance. In addition questionnaire responses were recorded on a scale

—~~"from one to four, and one-way analyses of variance were ca]cu]ated in
an attempt to help identify significapt treatment differences in
responses. Simple chi—squaee ana1ysis of djfferences between qbserved
and expected frequencies was also performed.

Finally Pearson Product Moment correlations were ce]cu]atedfbetween

perfbrmance, strength, goal difficulty, and questionnaire item responses.

4
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Results

CHAPTER 1V

RESULTS AND DISCUSSION.

Although endurance workloads were proportional to strength, there

was a great deal of r;ngv and variance in scores (see Appendix C). A1l

explicit post-test goals were higher than pre-test performances (see

Appendix C), and all groups improved their performances on the post-

test (seg Table 1).

2

Table 1

Mean Number of Contractioné by Lreatment Groups

\ﬁ‘
. Mean
[Treatment Pre-test " Meart Goal Post-test
Group Mean S.D. Difficulty Mean S.D. Increase
A %93.1 116.9 © 479 582.1 214.9 379.0
/ ' .
B 194.5 148.2 +54 - 340.4 233. 145.9
c 182.3 118.6 +79 429.3  222.9 247.0
_ D‘ 174.3 161.0 +54 282.2 178.2 107.9
: - B 161.2 140.5 - 201.7 168.6 40.5

S.D
‘A

-
control group

el

standard -deviation

mean goal difficulty =

average increase of
goal over pre-test

performance.

bar graph (Figure 4) pérhaps best illustrates the increase in

treatment group mean performances.

i
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Figure 4: Graphic Illustration of Increasef in Treatment Group Mean

Performances. ' .
A

A'two~way analysis of covariance (see/Tab]e 2) yielded a significant
treat;ent effect thereby suggesting that in general thgqual setting
procedures had a significant éfféct"on performance. The blocking
variable of strength failed to have a sig;;fiqant effect on results, as
did the treatment x stréﬁgth interaction. ‘Thé covariate of‘preotest

performance on the endurance task was significant as can be expected when

the covariate is a measure of the dependent variable.
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Table 2 N

Analysis of Covariance

'SOURCE ggSAgEs Eggggga OF QSSRRE F-RATIO  PROBABILITY
STRENGTH (BLOCKS) | 25845° 2 12923 ° .s8p .56
TREATMENT 1001702 4 250425 11.383%  <.01
STRENGTH X TREATMENT | 65360 8 8170 .370 .93
TIME (COVARIATE) 1530344 ] 1530344 69.318%  <.01
ERROR \ 1302548 - 59 22077 -

S1gn1f1cant P <.01
 The 1mp]ementat1on of a maximum a]]owab]e performance resu]ts in
minor v1o]at1ons of assumptions about I .. geneity of variance and norm-
ality of distribution which are 1nheren§ in parametric stat1st1ca]
analysis. Winer K]971:210), however, sbggests that these violations are
often not critical and there is same evidence that tests for homogeneity

of variance are oversensitive to departures from normality of the

distributions of basic observations.

The "ceiling effect" which resul#¢s from a maximum allowable per-
formance would simply appear to make parametric sﬁatigtics a slightly
more conservative fest of treatment effects. In order to make a simp]e\
comparison, a Kruskal-Wallis test on performance improvemenf scores

(the non-parametric anaiogue of the one-way anova) and the correspond1ng

" post-hoc tests on group mean d]fferences were performed - (see Appendix F).

\

The results were v1rtua11y ideptical to those of the analysis of
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covariance and Scheffé tests.

Scheffé multiple comparisons were made (see tab]e\3) to determine

which group mean performances were significantly different from one

N

another. Treatment A was the mogt effective treatment in improving

performance scores and Scheffé comparisons revealled a significantly

greater performance by this group than by groups B, D, and E.

Treatment

C produced a significantly better performance than the control pro-

Since there was a maxi

\

mum allowable

_ Cedure.
| " Table 3
Scheffé Multiple Compa?isons of Mean Group Performance§
TREATMENT GROUP
A B C D
TREATMENT F__ P F_ P F b F_ P
B 4.55% <.01 _
c 1.40 .25 .90 .47
D 5.99* <01 .10 .98 | 1.61 .18
E 9.22* .01 .84 5] 3.49% 01 .36 .83>
e "
* = Significant P <.05
. F = F-Ratio
P = Probability °

performance and a possible .

“ceiling effect" (especially in Group A) the number of subjects in

each group who reached the maximum performance becomes a dependent

variable of interest (see table 4).
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Table 4

Number of Subjects per Treatment Group to Reach the Maximum
Performance on the Post-test g

TREATMENT _
A B c D E
9 2 " 4 LI B

A simple chi-square analysis comparing observed vefsus.expected
frequencies produced a significant result (X? = 13.29 p <.01) thereby
reinforcing the suggestion that group A pérformed significantly better
than other groups. This result, however,‘must be assessed cautiously
, because sma]]‘expected frequencies can produée a slightly inflated chi-

sduare (Morehouse and Stull, 1975:320).
Questionnaire response frequency tables were calculated (see‘
'Appendix E) but one-way analyses of variance on.questionnaire items
and chi-square analyses of observed versus expected response frequencies
did not reveal any significant differences between treatment groups on
any of the items. |
In an attempt to 1dentifx questionnaire item responses that might
bé re]atéd to performance on the endurance task, Pearson Product moment
correlations were ca]éu]ated (see Table 5). Since questionnaire res-
ponses for items #2 thru # 10 form a type of continuum,they were CoQﬁj .
on a scale of 1 to 4 and.ébgre]ated with performance on the endurance
'task over all subjects. T-values associafed with the corre]atiéns are
specified in Tuble 5 along with their probabjlity (T-values are cal-

~culated to test the hypothesis that the correlation s 0).



Table 5

Correlations Between Questionnaire Item Responses and Performance on
the Endurance Task

QUESTION # CORRELAT ION T-VALUE PROBABILITY
2 : -.32 -2.91* <.01
3 .05 .45 .65
4 09 - .77 .44
5 .29 2.55% - .01
6 a2 o -1.00 .31
7 .05 .44 - .66
8 .28 2.48% )
9 | 12 108 - .30 ‘
10 .19 o 1.68* Y .10
* P <.10

The negative correlation of question 2 with performance suggests that‘
subjects who berformed best tended to find the task most enjoyable
(least painful). .Simi]arly the correlation of quesfion 5 with per-
formance suggests that subjects who performed best reported more
éatisfaction w{%h their performance.

The corre]atioh of question 8 with performance suggests that tgose
subje;ts who performed best reported an environment of/more democratic
adults. The correlation of question 10 to performance suggests that

those subjects who performed best tended to credit their performénce

.

to their own.desire as opposed to environmertal factors.

Corre]ations were also calculated bétweenithe reSpdnses to the



different questionnaire items. 1In general these correlations were

extremely Tow which mjght indicate that questions were reasonably

;, independent and tended to_measure different things. The only cor-

xre]atﬁons to exceed .2 are listed in table 6 along with assocjated

t-values and probabijlities.

Table 6

Correlations Between Questionnaire Item Responses

\

QUESTION #'s CORRELATION T-VALUES PROBABILITY
4 and 6 .36 3.34% <.01
2and 8 -.23 . -2.02% .05
5 and 7 .22 1.96% .05
5 and 10 | .20 1.70% .09
* P <.10 .

The correlation between questions 4 and 6 confirms an expected

relationship between "wanting to do well" and "feeling responsibility

to do well". The correlation between questions 2 and 8 suggests a

possible re]at1onsh1p betwee? report1ng a more democrat1c adult en-

vironment and finding the task more enjoyable (less painful).

The

correlations between question 5 and questions 7 and 10 suggest

plausible 1inks between "satisfaction with performance" and (a) Tiking

the instructor's approach and (b) crediting one's performance to’

desire rather than task difficulty. ) .

The correlations between goal difficulty and post-test performance

were h]gher in groups which performed poorest and 1ower in groups which

performed best (see Table 7).
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Table 7

Corre1ationsl8etween Goal Level and Post-test Performance
for Treatment Groups ‘

TREATMENT X PERFORMANCE X GOAL CORRELAT ION
A : 582 282 .26
_ R
B . 340 248 .88
C 429 261 .62
D | 282 228 .90

!

As might’be‘expected the cerrelation between pre-test and post-
test performance on the dependent variable was significant (R = .66
P <.01). The correlation between strength and postetest~performance,
howevee, was extremely low (R = .004). This can be partially attributed -
to the fact that endurance workloads were proportional to strength.
The questionnaire data also provided a bit Qf‘descriptive info}—
mation about the nature of‘the total sample. When asked to explain
why they carried on as long‘as fhey did on the task (item #1.), 44%
of the subjects who responded to the questé?n stated that they did
so in order to reach a»spec{fic goal. The enSwers of another 27% of
those who responded could be‘int%rpreted as “pdrsuit of excellence".
Questionnaire item #3 revealled that tﬁere was virtually no dif-
ferenee between groups in how they perceived their pain tolerance.
A]thoUéh only 25% of subjects reported that the edults they know very
often let them make,decisions‘about what to dq (itemA#S), 67% of
subjects reported that they feel they perform better when they make
up their own mind about things (item #9). Responses to item #10

L

revealed that 72% of subjects felt their performance was more due
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to their own desire than the difficulty of the task.
Discussion
A somewhat unexpected initial finding was the extreme variance

in scores. When one individualizes the endurance task workload

L 4

(25% of personas maximum strength), one antiéﬁpates a reasonably limited
variance or fange in performance scores. PreQious pilot testing on
older subjects had reinforced expéctations of a:maximum three or four
minute range in performance scbres. Actual pre-test performance scores -
ranged from less than one minute (52 contractiohs) to well over twelve
minutes (720 - contractions) among the experimental population.

These f1ndings would tend to support fhe suggestions that (a)
psych01ogiéa] factors play an extremely important ro]e'in physical
endurance testing and (b) there js a great range in beop]e's motivation
to perform such tasks. It would seem important for anyone involved
in so-called maximaivendurénce testing to consider the tremendous
iﬁpact psychological factors are likely to have on performance.; This
contention is reinforced by the overall results of this investir
which show>that simple goal setting treatments often fesu]t in su , .cS

T;Ore than doubling their endurance performance.

Besides making if extremeiy difficult to show significant treatment
effects, the extreme variance in pre—test_performance resulted in two
adjustments in the planned testing proced&re. First, a maximum per- -
formance of fwe]vé minutes (720-contractions® was established in order
to make testing practical and avoid.blisters or serious injury to the
highly motivated subjects. - Second]y,_those Six subjects who exceeded

4 .
the maximum performance on the pre-test were eliminated from the sample

and randomly replaced by alternative subjects ip:;he same strength
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block. No more than two subﬁects were replaced in any treatment and
the changes did not result in significant differences in group pre- |
test performance.

These e]im;nated subjécts were pért of the.dow strength biock énd
were of relatively young age (11 or 12). Growth and development
literature tehds to sugge§t that younger children have cémparative]y
greater endurance than strengtﬁ (Rarick, 1973).P'It has beén suggested
by Weng;§>(1977) that differentijation in musc]e.fibre composition may
take place at adolescencé and that this may have an impact on an
indijvidual's ability to do endurance work. o '

The significant treatment main effect in the analysis of co—'
variance and numerous significant differences in the Scheffé mu]tip]e
comparisons suggest the rejection of hypothesis 1 (that performance on,
the endurance task will not be significaﬁt]y different in groups
ugilizing different goal setting pro?edurés). The results indicate that
~goal setting procedures can have a significant effect on the perfoﬁmgnce
of an endurance task. Treatment A, for example, which was characterized
by explicit, difficult, -group-set goals produced a significantly greater
performance than treatments B, D, and E.

The evidence for the rejection of hypothesis 2 (that performance
on the endurance task will not be significaht]y different in groups'
which utilize explicit as opposed to genéra] goals) is not completely
conclusive. Of the two treatments involving explicit experimenter-set
goals (C and_D) only treatment C produced a significantly greater per- .
formance than treatment E which was charac%erized by a general ex-

perimenter-set goal. Since the only difference between treatments C

and D was goal difficulty it appears that goal difficulty may be.a
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confounding or contrfbuting variable. These findings appear consistent

with Locke and Bryan's (1966) contention that specific but difficult

'S

standards or goals result in better performance. Treatment C‘effects
appear sohewhat supportive of the suggestijon of Cox (1972) that e;—
p]icitnessﬂpf a goal, intention, or contract can have considerable
impact on commi tment and behavioural performance.

The evidence for the rejection of hypothesis 3 (that performance
on the endurance task will not be significantly differént in-groups
which utilize group-set as opposed to experimenter-set goals) is also

‘not conclusive. Although treatment A featuring group-set goals
produced the greatest performance Qain;‘the results were not signifi-
cantly greater than those of treatment'C whfch was yoked to treatment A
in terms of difficulty and featufed experimenter-set goals. It is,
however, worthwhile to note that the “ceiling effect" of a maximum
~allowable performance could conceivably have influenced the possible
significance in this comparison. There were 9 subjects in treatment A
whose performance was stopped at the maxi%um limit compared to only 4
in treatment C. The chi-square analysis of the number of squectS
'reaching maximum performances in each group suggested significaﬁt
differences. / '

Although group B whose treatmeht featured subject-set goals
outperformed group D whose treatment wés yoked to that of group B
in terms of diffigu]ty and featured experimenter-$et goals, the
Scheffé comparison did not produce a significant difference. Therefore,
it is necessary to accept hypothesis 4-(that performance on the en-
durance task will not be significantly different in groups which utilize

\

subject-set as opposed to experimenter-set goals).
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Although goal difficulty appears as though it may bé a contributing
or confounding variable, the Scheffé comparison of groups C and D (which
differed only in terms oflgoal difficulty) did not produce a significant
difference. Group C with the more difficult goals performed better.than
Group D but this does not warrant the rejection of hypothesis 5 (that/'
performance on the endurance task will not be signifjcant]y different
in groups setting explicit goals of mdderate]y diffe;ent difficulty).

In fairness to this comparison, however, the difference in mean goal
difficulty was nof that great and although the geals seemed like a
considerable increase over a previous maximum performance, the large
number of subjects exceeding their goals would suggest according to
Locke (1968) that the goals were not really thaf diff1cu1t. ‘I; is
interesting to note that group goal setting resu1tgd in more difficult
goals (X = +79) than individual subject goal setting (X = +54),

In assessiné the particular effects of goal source, goal explicitness,
and goal difficulty it appears that although all seemed to have some |
influence on performance, combinations of these particular goal features
were neceésary to produce statistically significant performance im-.
provement. However, in light of the fact that the difference between
success and failure in sport and physical education is often very minute
c performance differences, all results should probab1y be considered

carefully.

It would seem important to carefully assess the exact nature of

_L/

treatment A which produced the greatest performancé increase. In
addition to featuring a reasonably difficult goal which Locke (1968)
suggests 1is important for performance, the treatment also 1nvo1ye§ the

determination of a very explicit goal which Kiesler (1971) suggests

“©
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should result in increased commitment to the task. Wankel and McEwan

(19]6) hypothesize that greater“commitment would be expected to lead

to greater effort and better performance Kanfer et al. (t974) suggest

'that determining an exp11c1t goal resu]ts in a psycho]ogica1 contract ;

which is iikely to affect behavioural performance and self-control.
A]though the subjects in treatment A were individually tested ]ike AJ

all other subjects, the source of their goal was a group and they had .

experienced a group process. Their goals were known by the other members

of their subgroup and it i§ possible'that increased social and public

awareness of goals could increase commitment and/or facilitate performance.

Argyle (1957) has pointed out that social pressure can be felt in private
as well as puoiic situations, and Wankel and McEwan (1976)‘found that
making goals more public resulted in better performance.

' The group process may also resuitvin increased normative in;
formation and goal acceptance. Locke (1968) has pointed out that indi-
viduals tend to strive‘harder tn improve task performance when aknorm
or‘high achievement exists within the groUp. The concensus of opinion
required by group process could also influence the degree of goa1
acceptance and task commitment. Steers anvaorter (1974) point out that

goal acceptance could be an important factor in the goal-performance

t reiation
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Having "participated" in the goal setting process in treatment A may . .

also contribute to commitment and performance. Studies by Tomekovic
(1962), Lawler and Hackman(1969), and Scheflen et al. (1971) have in-
dicated that participatior can influence behavioural commitment and
performance. The questionnaire data revealed that a high percentage of

subjects feel they perform better when they make up their own minds about
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\hhat to do, yet very-few reported an envfronment of democratic adults.

French et al. (1966) on the other hand found that participation in goal

setting was strongly and pos1t1ve]y re]ated to performance on]y wben
subJects had a past history of h1gh participation.

The correlation of questionnaire jtem #10 responses'wﬁth'per-
formance would not be surprising to attribution theorists. Resylts here
‘support’their contention that people who attribute behaviour and event
outcomes to themselves as opposed to the. environment (perceijved in- )
ternal locus of control) display greater achievement motivation |
. (Neiner, 1974). Subjects who performed best tended to cred1t the
performance to the1r own desire as opposed to env1ronmenta1 factors.,
However, one must. Femain cognizant of the fact that it was a post-hoc
questionnaire and the correlation could be partially due to people's
tendency to credit success to themse1ves.and failure to the_environment.
Since auhigh‘peroentage of the subjects in'the study felt the limiting
factor (1ocus of contro])'in their performancg was within themse]ves,
perhaps future study should 1nvest1gate whether certain goal setting
procedures and group processes influence perceived locus of contro]

In attempt1ng to explain the fact that correlations between goal
difficulty and post- test performance were lowest in groups which per—
formed best it is necessary to consider subjective observations. Many
subjects. substantially exceeded their original goa¥s and the experimenter
noted that the better performers appeared to spontaneously reset their
goals during testing. These subjects would achieve an originaf goal,
appear more confident and motivated and cont1nue in pursuit of another;
more d1ff1cu]t goal. These goals seemed to be set spontaneously and
some subjects even vocalized their new goals or intentions upon

. 7

a



achiéving the original one. These observations support the contention
that personal goal setting influences behaviour and performance, and they
help to exp]ain the Jower corﬁF]ations between orig{nal goa] and final
pefformante-among the better performérs; It is also possible th;t‘the
“ceiling effect" 6frthe maximum allowable performancg may have influenced
the corre]atjon‘of the better performers.

In summary this stﬁdy begins to reveal some of the possible benefits
fﬂoflgifferent go?J setting techniqdes over Fhe moré traditional leadership
approach of pe{ng quthoritarian about a gehéra] objective (Do th; best

. S,
you can).
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CHAPTER. V

SUMMARY AND CONCLUSIONS

Summarx.

The main purpose of this study was to test the effects of spec%fic
goa] setting procedures on performance on an endurance task. The man-
1pu1ated goal. sett1ng features included goal exp11c1tness and goal source,
and goa] difficulty was yoked in treatments for purposes of compar1son. e

Seventy-five boys (agad 11-14) were pre-tested on a hand gr1p
exercise endurance task, and post tested on the samé task following
treatments invo]ving various combinations of the manipulated goal setting\
features. Although task workload was proportional to individual maximum
strength, there was a great deai of variance or range in performance
scores. Pre-test performances ranged from less than one minute (52
contractions), to more than twelve minutes (720 + contractions).

Comparisons of the performances of ditferent treatment groups
revealed that the goa] setting features of explicitness, source and
difficulty independently contributed to performance qains, but combin-

ations of these features in a treatment were often necessary to produce
statlst1ca1]y significant performance differences. The treatment
characterized by difficult exp]icit goals and a group source .of goal
produced the most dramatic and significant performance gajn. .
) Post hoc questionnaire data was also collected in an attempt to
assist in the explanation of performance dif%erences; In response

to an open-ended question on why they continued the task as 1o they

di: 14% of those responding mentioned the pursuit_of a specific goal.
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The answers of another 27% of those responding were coded as "pursuit
of excellence".
There>was virtually no difference in how the groups perceived ..cir
relative pain tolerance, but subjects who performed‘beﬁt tended to report
that the task was more enjoyable (less painful). Group differences in
appreciation of the instructors approach were not significant and sub-
Jects who performed best reported greater satisfaction with performance.
Subjects who performed best on'the gndUrance task also tended to credit
their performance to their own desire as opposed to environmental
factors. ﬂ
Although 67% of the experamenta] population %eTt they”perform
better when they maké up their'own mind about what to do, only -25% of
subjects reported that adults in their environment very often let them
make their own decisions. Subjects who performed best ten&pd to report
an environment of more democratic adults. |
. Correlations between goal level and actual performance were 1ower
for groups with the better performances. Evidence of spontaneous re-
setting of specific goals along witp thé "ceiling effect" of~a max imum
allowable performance help to explain this resuTtﬁ
" Conclusions | N
1. Simp]e goal setting %eadershfp teahniques can have a significant
effect on the commitment, motivation, and performance of subjects.

2. The features of goal explicitness, goal difficu]ty, and goal source .
appear to contribute to these. performance effects “

3. The 1eadersh1p approach characterized by difficult exp]1c1t goals

and a group source of goal produced the greatest commi tment and

most significant performance gain.



CHAPTER VI

¢ RECOMMENDAT IONS

Recommendatijons

1.

Future research on this topic with children should utilize samples
of a narrower age range to avoid possible grthh and development
differences. In addition, the age range associated with the onset

of adolescence might be avoided.

Future research of t“is nature on maximum endurance testing should

utilize a workJoad which exceeds twenty-five per. cent of maximum

strength. This would reduce (a) the variance in performance scores,
(b) the testing time, (c) the possibility of any plateau or -
accommodation effects in pain level, and (d) the “"ceiling effect"
caused by a maxfmum allowable pérformance.

Future tésting of this nature mightvinvo1ve ]arger treatment sample
sizes. Any imprOvemént in maximal performance could be important
to the practitioner, yet these resu]ts.can be difficult to claim

as statistically significant with small sample sizes and high
variance in scores.

Further in-depth research should be done on the collaborative group
géaljsetting process to heip explain the dynamics of its observed
effects on commitment, motivation, and pefOrmaﬁce.

Further research might investigate the releva: .~ attribution
theory to commitment and self-control. In rarticula- it woufd

be interesting to determine if treatments whici ciphasize

participative goal setting and se]f—responsibi]ity result in any

49 o 3 .



' \
shift™in perceived locus of control or achijevement motivation.
Field studies on the collaborative goal setting technique should be
carried out to determine its suitab{]ity in different s;tuations.ﬁnd
jts limitations for different leadership personalities.
Practitioners in the field of sport and education should begin to
adjust programmes and 1eadership techniques on the basis of reséarch
findfngs in the areas of goal setting, commjtment, and se]f—coﬁtro].

Careful consideration should always be given to the psychological:

and motivational factors which influence maximal endurance testing.
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. GOLDEN. BEARS SPORTS CAMP

EXERCISE AGREEMENT

-~

I understand ‘the exercise task ‘

o , .
‘and agree to try my best to do ....
consecufive.repetitiqns and then to

carry on as.long‘as possible,

Yo

Signed

----------------------------
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- o UNIVERSITY OF ALBERTA

Hockey Camp Profile on Grip Strenath and Fndurance

Name

Age

Nominant Hand Grip Strength _ - Kg.
& L .

Average Grip Strenath of Boys
the same age at the hockey camp Kg.
B

B

Dominant Hand Grip Endurance at
workload of 3 of maximum
Grip Strenagth

Trial 1 repetitions '

. Trial 2 repetiﬁiéns

il

Average Epdurance of Boys the
same age at the hockey camp .

Trial 1 ___repetitions

- Trial 2 ' repetitions
. =T =,

S Eon
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APPENDIX D

NAME ’

QUESTIONNATIRE

Please answer all questions.

Exp]éin why you carried on as long as you did at this task.

oS

Place an "X" beside the best answer.

Towards the end did you find the.task
____enjoyable?

__;_a bit unpleasant?

____quite painful?

____very painful?

Compared to other kids do you thin' pain bothers you
____Mmuch more?
___a bit more?
___a bit less?
_____Much less? ) .

. “Was it important for you to dkoell on this task?
_ I didn't care chh. (

_ I wanted to do okay.

_ I wanted to do well.

_ I really wanted to do\we]].

How pleased were you aSout how well you did?
____yefy unhappy

| Not very pleased

4
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Fairly pleased

____Very happy
6: Did you feel.much responsibi]ity to do well?
____No, not much."
____Yes, some,
_;__X?S’ quite a bit.
- Yes, a great deal.
7. Did you like the way the instructor asked'you i .pproach the task?
____No, I didn't.
. It wasn't bad. ' ‘ ’
____Yes, it was okay. _ |
_Yes, I really liked it.
8. Most of the ad"ts that I know (par;nts, teachers, éoaches, Teaders,
.etc.)‘_ ' ,
f___ﬁimp]y tell mé what to do.
____ﬁometiméé give me a say in what to do.
____Often 1et?ﬁe decide what to do.
o Always let ﬁe decide what to do;
9. I do things better when
____Someone else tells me to do well.
Soméone else tells me exact[y what to do.
o1 maie up my own mind to do well.
___;j make up my own mind exactly what to do.
10. How 10;9 I continued this task was
____Almost cémp]ete]y due t6 its difficu]ty;
___;Pretty much due to its.difficulty. ’
___Pretty much due to my desire. |

Almost completely due to my desire.
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APPENDIX E

QUES'TIONNAiRE\ RESPONSE FREQUENCY TABLES
ITEM #1: "Expdain why you carried on as 1ong~as you did at this t'é"sk". | C

(Answers were coded into eight categorie as specified)

“ TREATMENT O
RESPONSE A B C 0D E TOTAL % | ¢
" [ro REACH?AisPEC\?}é GOAL'} 7 7 5 5 27 26
PURSUIT OF EXCELLENCE | 1 3 6 2 & 16
INO RESPONSE I A T S L 16 |
[COMPETING AGAINST OTHERS | 2 2 1 .0 1 *
%ISCELLANEous:REASONS"« 0 0 L R T SR
PURSUIT OF FITNESS ~ | 0 0 0 2 1 3
TO TEST sTAMINA  |.0 0. R 2’
Mas FIT S T T A o2
ITEM #2:  "Towards theend did you Find the task®. . . SRR
S Fel | TREATMENT . N
“RESPONSE. P 'y A”‘ B oG D E - ’l;()TAL : .
1. - enjoyable o 5 1 2. 5 3 16 \
. | a bithunple_asantv , 8 . 6 : 122 .47 4 | 34
3. ‘quite painful "2 8 "1 5 7 23
14, very painful = ‘ 0 o o . 1 1 2
EAN ON SCALE'OF 1704 |1.8 2.4 1.9 2.1 2.4 2.19

3
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ITEM #3: *"Compared to other kids "do you think pain bothers you"?

RESPONSE

TREATMENT

C

¢

D

E

TOTAL

1. much more
2. a bit moré™®

(3. a bifless

-11
0

1

\

24
46

2.6

2.7

2.7

2.7,

2.7

”

2.71
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’ i#§E§#4; "Was it important fof you ﬁo QO-wellxonﬂthisgtask“? o

v

 RESPoNsE

. TREATMENT -

P

E . TOTAL{. %

2. 1 wah@ed f6 do okay

By

1. T didn't care much .

4

v 3. I‘wanfed»to do well

3w

. PEAN_QN A

e

I really wanted to do Well® 2

s 2

8 39
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ITEM #5:

"How pleased were you about how well you did"?

76

/

o
.~ RESPONSE

1." Very unhappy
2. Not'véryfp]easéd
3. Fairly pleased .

4, ‘Vefy happy

© o o .

EAN ON A SCALE OF 1 T0 4
: o)

%‘ .‘."J

o

e

ITEM #6: "Did you feel' much.responsibility to do wall"?

DR
e i »,

3. Yes quiféa bit
R
©o[a. Yes,"a gRat deal .

» 343 v
, BT
\:f’: . C
RESPONSE ,
. : e )
. - O w -
"“5'; "-J “ ) o '21\;., _“v\‘\"‘
1+ No, not much . e .

2;’5Yes,'some

TREATMENT '
D E TOTAL
0 0 I
1 s 6
10 6 38
£ 449 3
3.2 2.9 3.29
TREATMENT |
07 B ToTAL
07 3
o o
: 8 “32 N
P
5 577 29 .
L : o
5 17w T |
: !<‘.’»_ !; ' &
3.0 2.4 2.64

EAN ON'A SCALE'OF-1 T0 4 -

@ﬁ . ’ '{;i'b ‘
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ITEM #7: "Did you like the wéy the instructor asked you to approach
the task"? . :

TREATMENT %

RESPONSE

A B C D E TOTA
1. No, didn't © 7 lo o ,0 0 0 0
2. 1 4asn't bad 2 1 1 0 5
3., it was okay & 10 5 12 gt a3
4. as, I really liked it 3 9 2 5 27
K g N J “
MEAN ON A SCALE OF 1T04 - |'3.5 3.1 3.5 3.1 3.3  3.29

. | ‘A | 'k .

ITEM #8: “Most.of theﬂadu]ts.that I know (parents, teachers, coaches,
leaders, etc.)" )
: <

TREATMENT .* -

RESPONSE

¢ o - £ _’TotALf

o

1. Simply tell me what todo | 1. 2 4 7 37

2" Sometimes give me a say.in

- what tgsdo 9 7 .8 6 9 -~ 39
. “13. Ofter let;me decide what to ‘ ,
"~ do © 5 6 .- 3 2 3 19
4. Always let me decide what ' T )
to do 1o o o o 0 0.
MEAN-ON A SCALE OF 1 gofiagg 23 2.3 1.9 1.7 2.0  2.03
oy / 5 b -

¢ .
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ITEM #9: "I do things better when"
\% ‘ -

i TREATMENT

- RESPONSE A B C_ D E TOTAL

1. Someone else tells me to :
do well 3 .1 3 2 3 12

2. Someone else te]]s'mé . »
exactly what to do 3 2 1 4 3 13
3.  make up my /own mind
to do well” 9 10 7 7 8 41
4. I make up my own mind )
: exactly what to do 0 2 4 2 1 -9
SFEAN ON A SCALE OF 1 T0 4 2.4 29 2.8 2.6 2.5 2.63
ITEM #10: "How long I continued this task_ was" .
, = v TREATMENT
RESPONSE =~ ‘
| NEA N A B Cc D
1. Kliost comp]etely due to 1ts C T
. d1ff1cu]ty 1. 2 1 1T =7
2. Pretty much due to its . ) o
difficulty. 1. .6 2 2 3 - 14
‘ ‘ oy
3.~ Pretty much due to my de51re 7 6 Z 5 5 .30
4, Almost comp]ete]y due to my - Y .
des1re : .| 6 1 5 7 5 24
iTEAN-ON ASCALE-OF 1 T0 4 -  [3.2 2.4 3.1 3.2, 2.9 - 2.95

d N ‘\
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NON-PARAMETRIC ANALYSIS OF PERFORMANCE IMPROVEMENT SCORES
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 APPENDIX F p
NON-PARAMETRIC ANALYSIS OF PERFORMANCE IMPROVEMENT SCORES - ,’f&
DATA:
’ Dl TREATMENT
A | B C D . E
SUBJECT T

UMBER |SCORE ~ RAN” |5 . RANK | SCORE  RANK [SCORE RANK |SCORE RANK

1 |s00 8. 274 99 | oa4 60 | 130 37.5| 146 32
2 |38 16 |133. 3 |25 23 |o3%6 66 |-056 75 | .

e o0
e

74
LG

3 142 33'%'a118 | *‘46=‘ 130" 37.5 ] 100 45 026 69
4 |24 24 7[os0 56 | 506 "7 | a2 | es
5, |se8 4 |es 28 [ 575 7 3 y o3 67 %0 27
e |ass 29 {1 5:3; : }}55 No2005 | 121 39 41 62.5
7 |13 roa35 ] 079 52 | 23 22 |8 a1 éd 70
81433 130 £ 039 64 079 52 |os7 48 |09 73
9 %§’5952f7:; 2f;#i335“j, 95| 203 o5 | o0ss 575 fos1 55 | -
o |ss8 . 6 057 -85 | 275 18 | 253 20.5 | 051 59 ’
1 lan s g0 fuss 0o a9 |os 1 | o3 sa

12 fon. 72 |oo2-- 74 | ase - 12 |139 34 | o097 46
13 625 - 1. |05 . 43 | o080 .. 5 - |o055 .57.5 | 09a 47,

Y ¢

14 4t 4 [200 2 Pora 52 | 204 17 [157 30

15 564 ‘}& 041 62.5:] 103 44 084 49 042 61
MEAN] 379  18.1| 146% 41.5 | 247 29.0 ] 108 46.1 | 041 55.2

SCORE - Number of contractions on post-test minus number of
contractions on pre-test. .

RANK - Ranking of performance improvement’scbre among all
subjects. B .

Y
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/NALYSIS: - : ) .

, Kruskal-Wallis Test For Main.Effect N

Critical. value ‘of "H" @€ = .05) = 9.5

v

" value of “H" = 26.9*

Post Hoc Confidence Intervals For Simp]e‘Contrasts af Rank Mééhs

Critical va1u§ of @nfidence interval (& = .QS) = ¢+ 24.5

Mean A - Mean B = -23.4

Mean A - Mean C = -10.9 N
. % 5"“

Mean A - Mean D = -28.0%

Mean A ejMean E= -37.1*

Meaan -;Mean c= 12.5 |
Mean B - Mean D = - 4.6 ..
Mean B - Mean E = —13:7

Mean C - Mean D = -17.1

Mean C - Mean E = =-26.2%

Mean D - Mean E

L]
g)
Lt
A
b 29
oy .r.'”{k‘ﬁ,
<,

sjgnificant at & = .05 -




