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This thesis was undertaken with two goals in minds to
examine possible sex differences in response to competition,
and tofexplore what;effects the sex of the competitor had
upon an individual in.comoetition. four'male and four
female confederates acted aS‘competitors.against 80 intro-
ductory psychology students (#Ormale and uo female). After
subjects performed seven practice trials on a digit-letter
task alone, they were randomly assighed to one of four groups
based on the sex of the subject and the sex of the competitor.
The effects of the competition and the sex of the competitor
on performance. physiological response.'rating of pleasantness.
feelings of rivalry. and estimated success were analyzed.
Performance effects were measured by the digit-letter task,
physiological response to stress by heart rate. and ratings of
pleasantness. feelings of rivalry. and estimated success by
self-report rating scales. It was found that'competition.'
increased female performance more than male_performance'and'
male heart rate more than female heart rate. "It therefore
appears that females‘are dealing with”thefstreSSfulfdemandsfof
the situation in a'bhysiologicallymOreecomcmicfway;"Nofsexfﬁ
differences were found with regard to*rating‘obeleasanthess'
of the competition. desire to win, or estimated success. -No

effects due to the sex of the competitor were found to be



7 The effects of the presence of others on an indiv1dual'
performance is a primary question that has intrigued
psychologists for almoet 100 years. Triplett in 1897 found
that paced as opposed to unpaced bicycle racers made better ,
’~time. An unpaced race was one in which a person merely tried
to. beat an established record while in a paced race one
.bicycle rider would be in front setting a pace for another
rider. The goal in both the paced and unpaced race was to
beat set time records. In a third type of race. the paced .
competition.‘riders tried to keep up. with the pacemaker plus
beat the times of other contestants.' Riders in the paced A
competition made a 3 5 per cent gain in average time per ‘
mile over the paced only riders. Triplett concluded that
both the bodily presence of a competitor as well as the szght
and sound of the other participant acted as a stimulus to the
'racer in arousing a competitive instinct (Triplett. 1897).

" The increase.in‘response merely from the.sight and sound
of others making the same movements has been called social
facilitation by Allportj(Allport. 1924) . Accordiné'to;Allport
social facilitation"and rivalry comprise7the two social‘
factors in competitive performance with rivalry being defined
as ”.'.'. an emotional reinforcement ‘of movement accompanied
by the consciousness of a_desirelto win® (Allport.-1924. ‘

p. 262). These'two\social}factors‘can exist independentiyfor



each other so that for'example, the conscious awareness of
rapid work of others is- enough to facilitate an individual'sF
performance without the inclusion of a cognitive desire to
out-perform others (Allport- 1924) Allport concluded that
social facilitation combined with rivalry produces an increase
in the quality and quantity of the-product of the individual.
A series of studies by Allport (1920) found that the presence
of a co-working group did increase the number of free associ-
ations to a stimulus word and the quantity of controlled
associations in response to a thought-provoking statement;

, 4: Since Allport. numerous studies have been undertaken on
the effects of the presence of others on an individual' .
performance. These studies have grown in specificity as the
meaning of the ‘effects of the presence of others has been o
more precisely defined to distinguish between the effects due
to either an audience. coaction (two or more people performing
the same task’ simultaneously but independently of each other).
or competition, or any ‘combination of the three.‘ 1 |

Zajonc (1965) proposed that the presence of others as
either coactors simultaneously performing the same-task or“
as a passive audience increases a person s general arousal _
and drive level to increase dominant responses. _Dominantlf*
responses are those which have the.highest probahility;Ofa
occurrence and can beieither appropriate or'inappropriate

responses. For example, when first learning a task,



inappropriate‘responseSfare'the most frequent—responses,or
'the”dominant'responses'until the:task is mastered'andzappro-
:priate,respOnses become thetdominant'ones.j_Zajonc,made'no
,distinction'between arousal'produced by an audience and thata
arising from coaction.. Arousal in both settings can be
attributed to the mere presence of others. r : _ : |
' Zajonc,proposed that learning is impaired hy the'presence
'of others while the performance of'iearned responses is
enhanced.‘ By this Zajonc meant that when 1earning a task in
front of an audience many mistakes will be made. more than if
learning the task alone.1 Once a task is learned. however.
the presence of" spectators will increase performance on the
task. Numerous studies that support the facilitation effect
of the audience upon ‘performance can be found (Travis. 1925;
Dashiell 119303 Cottrell Rittle, and Wack. 1967 Cottrell.
Wack, Sekerak. and Rittle, 1968; Martens. 1969; Zaaonc., -
Wolosin. w°losin. and Loh, 1970). Early studies by Triplett
(1897) and Allp'ort (1920) led the way with ,indic_ations of -
coaction increasing”the*performance of an’indi?idﬁal. *iﬁ“tﬁé
preSenCe of three coactorS'performing a*simpleimuscuiarfené
durance task individuals performedVSignificantly'better}than
those performing”aione‘or.in dyads.(Martens andVLanders.fl969).
Other studies have aiso shown cOaction'to'improve?anvindivi-v
dual‘’s performance (Carment. 1970; Fish..l978) and to facili-
tate specific social behavior (Chapman. 1973).1 Research with



animals has also revealed the social facilitation effect of
coaction. Cottrell (1972) cites'studies ShOWing eoactiOn
increasing the amount of earth dug and reduced latency of ’
digging by ants (Chen. 193?) and the social facilitation of
eating and drinking (Harlow. L932: Janes. 1953; Stamm. 1961;
Tolman and:Wilson. 1965). | ' -

’Cottrell_(l972)however also gives examples of'c0action
impairiné the performance of cookroaches (Gates and Allee,
1933) and birds (Allee and Masure, 1936) in learning a maze
and the inability of greenfinches to discriminate between '
two types of food (Klopfer. 1958) - An explanation for the
difference between those studies’ which found coaction to
improve performance and those which found coaction to impair'
performance lies in the familiarity with the behavior being
performed."coaetion was found to impair performance on new
responees which were not either instinotuai or alreadyiwelli
learned. The social facilitation_effects'bf coaction“only
appear for behaviors that are well learned or instinctive
(Cottrell, 1972). |

Studies using human'subjectsanave also demonstrated the
inability of ooaction alone‘toi always improve performance
(Klinger, 1969 Carment anddLatcnford;'19?O; Wankel.'l§72);
Cottrell (1968, 1972) proposed,tnat the mere presence of.
others is not sufficient to enhanceithe performance of an )

individﬁal. The presence of others-in aniandience or as



'coactors will enhance the emission of dominant responses only
when the possibility of evaluating an individual's perfor-
mance exists. It is the anticipation of positive or negative
outcomes produced by the presence ‘of others that increases_
an individual's drive level.'-'"“'f"" | &

‘This thesis did not attempt to resolve the dispute
between Zajonc and Cottrell. If the mere presence of another
is-sufficient to arouse~an7individual and influence perfor-
mance. then the addition of overt evaluation as emphaszzed 1n
a competition should not diminish the stressfulness of the
situation but increase any effects it might have.; In thlS' |
thesis the author was interested in establishing the most :'i
stressful intense situation in which one person's presence
had the possibility of influencing another. To accomplish
this a competitive situation in which two 1ndividuals were
coacting in front of an experimenter was used. ; ' 4

h In a competitive situation the evaluation of one person s
performance is relative to ‘the performance of one or more
others. In this ‘thesis competition referred‘to a situation_

in which one person wins and another loses. whether5the moti;_
vation to perform well in competition is determined by feelings
of rivalry only or rivalry and social facilitation combined

_was not examined in this thesis. It ‘was hypothesized that

the presence of a competitor and the emphasis on evaluation

would have an effect on the performance of the competitors



and would-also}increasetthe‘susceptability to stress:and |
feelings of=ri?alry;: Rivalryfis3defined-here as.the“cognitive
desire to out—perform others while stress refers to "the o=,
specific response of the’ body to any demand" (Selye. 1976
‘p. 1) Possible sex,differences with,regard to.performance.'”
physiological responSe.to.stress;’and'feeling5~of rivalry'due
to the competitive situation were examined. The degree~to ’
which participants found the competitive and noncompetitive
trials to be either pleasant or unpleasant was also explored.
The effects of competition were investigated further by s
employing both male and female confederates to act as com-"
petitors against male and female experimental subaects.;'dﬂi”
A review of previous research shows that p051tive effects
of competition on performance have been reported by writers
such as Triplett (1897)., Dashiell (1930). Church (1962). »
Wilmore'(l968). Carment (1970), Freischlag (1973).;hvans and
Bonder (1973), Evans (1977), Hill (1977), and Fish (1978).
A few studies have found no effect«oficompetition3oniperfor?'
mance'(Evans;'l966§ Evans, 1971; Wood, 1974) and a smaller -
number‘have reported'negativeieffects”(Whittemore;.I9248i),
Allen‘and’BoiVin.*l9?6). Generallybspeaking'the*results of
the empirical work in this area indicate that competition has
improved performance. | | ER

Competition has been studied not only by examining its

effects on performance but also by examining its physiological



effects on an individual. AvstreSSful situation.‘such”as
participation in a competition. creates a state of generalized
physiological arousal (Selye. 1974) which can be detected
through various physiological measures.' Stress brought
about by another person or other people can be referred to as
psychosocial stress (Evmns. Cox. and Jamieson.,19?7). -For
this thesis the psychosocial stressor of interest was compe-
tition. '

, Competition has been shown to increase heart rate
(Evans. 1968; Evans. 1972; Evans and Bonder. 19?3; Evans.
19?7: Fish. 1978). ‘The stressfulness of a competitive situ—ff
ation has also been indicated by increases in palmar skin |
conductance (Church. 1962; Ober. 19?7). | R :

Even- though a competitive situation has been shown to -
improve performance and~affect physiological responses.
people respond"differently‘to'the_same competitivefsituation;
Triplett. as early as 1897, found indivicdual differences and
particuiarly'sex'differences;fin responsefto<a?Competitive
situation. He found that the 'proportion br~gifié~ (81-“ 5%)
influenced positively by competition was greater than the !
proportion of boys (28, 6%) = . T

The gross amount of the effect of competition is also

greater in girls.- When they were’ stimulated and had '
control they made greater gains than the boys and ‘

‘when over-stimulated their losses were greater than Lo



those made by the boyse (rriplett 189?)
Triplett's competitive situation consisted of subjects
turning a crank on a fishing reel to move a snall flag through
four circuits of a four-meter course. Performance on this
itask was timed for each subject under both an alone and a
competitive situation. ' | |

Though Triplett gave an early indication of possible sex

differences with regard to competition, until recently little
research has pursued this topic. North American society has
developed a fasted paced competitive atmosphere particularly in
the professional. academic. and business worlds._ within the
'last decade women have emerged to compete not only with other
women but also with men for positions of prestige. Do women
have thev"competitive instinct“.necessary to climb ‘the
business ‘ladder to success? What has been the effect of their
entry into the competitive arena upon themselves and their '
male counterparts? Are the effects of competition the same‘
for,mensand women? What effect does the sex,ot a competitor
have upon behavior? These are just a'few'of thefquestionsf”
that relate to these important issues. In this thesis an
'attempt was made to’ answer the latter: two questions.'f:

.~ Maccoby and Jacklin.(l97#) in their classic'work The
Psychology of Sex Differences surveyed the research on s6x
differences,in cdmpetitiveness and concluded that this area

has not'yetlbeen explored'adequately, ' There are'few'studiesl
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of'competition in young children that have'looked‘for sex
-differences and in those that have. boys usually are found to
be more competitive (Maccoby and Jacklin, 197# Pe: 353).
Males appear 'to be more interested in competitive sports .
(Maccoby and Jacklin. -1974 p. 247) -and the activity level'.
for boys increases when in a group as compared to solitary
play while the activity level of girls shows no change
(Maccoby and Jacklin. 19?4 p. l#?).' Because of this latter
finding Maccoby and Jacklin conclude that boys are more
intluenced by the presence and actions of a peer than girls:r
,Males do not appear to have generally greater achieve-"
‘ment motivation. although ‘they may show more arousal of
‘this motivation under’ directly competitive conditions.
x'j(Maccoby and Jacklin, 1974, p. 1#9). i" b ]
It appears probable that in situations in which competi-'
tiveness produces increased individual rewards males
'would be more competitive. but this is a guess based on
' common-sense considerations. such as male interest in
“competitive sports, not upon research in controlled
settings. (Maccoby and Jacklin. 197%, p. 353). :
with regard to’ empirical research Carment (19?0) agrees
with the criticism of Maccoby and Jacklin that research in
the area of sex differenoes in competition is lackings
Surprisingly. sex of the Ss has not been taken into

consideration in coaction research. It seems reasonable
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to expect. given North American socialization practices.
_that females might perform quite differently from males
"under conditions of coaction and competition. (Carment.
~ 1970). f g o
‘Carment offers two suggestions for why this difference in |
performance may exist. citing studies ‘which show that females
are ‘more socially sensitive (Crowne and Marlow, 1964) and
less competitive than males (Uesugi and Vinacke, 1963).
Carment's (19?0) own study 1n which male and female subjects
performed a Simple motor task under one of four conditions
(noncompetitive alone.’noncompetitive together.'competitive '
alone. competitive together) found a significant main effect
due to the sex of the subject with a greater overall number‘
of responses being made by males. Carment also found a 51gn1—
ficant Sex X Coaction interaction which showed females to be’
more affected by the coactor.. No difference in the competi—
tiveness of males and females was detected since both Sexes
1ncreased their rate of responding under competition.l For f,
both sexes. coacting subaects who were’ also competitively
motivated by means - of verbal instructions to compete |
increased-their.performance.more.than‘coacting noncompetitive'
subjects. ‘fi”u o | ”i“’ . : ‘-_ ‘lp

While Carment realized the importance of possible sex:

differences with regard to. coaction and competition and

criticized the lack of research invthis area. his}study_also.
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fell short in that he limited his competitive situation to
like-sexed dyads ignoring the very possible effects of the
competitor s sex. This limitation to competitors of the ‘same
‘sex is seen in many of the preViously mentioned studies of
competition‘(Church. 1962;5Evans..1966;'Wilmore. 1968;
Evans,'l9?1; Evans,m1972tiWankel,cl972t‘Evans andeonder.
19733 Pish, 1978). The studies by Evans (1966), Wilmore
(1968). Evans (1971). and Wankel (1972) used only male sub-
Jects and male competitors excluding both the pOSSibility of
differential effects of competition on females and the effects
a female competitor may have had on a male subject.‘ Church
(1962). Evans (19?2). and Evans and Bonder (1973) used male:;
and female subjects in same-sexed competitive dyads but did
‘not discuss any possible sex differences or Similarities in:
response to competition.' rherefore. from these studies of
like-sexed dyads. no conclusions can be drawn regarding
possible sex differences or similarities in response to S8
competition.. | ' <ok

- A recent study by Fish- (1978) employing like-sexed dyads
found some significant ‘and nearly significant sex differences._
Fish studied performance‘and heart rate under two competitive
situations - one being composed of rivalry the other rivalry
and coaction.‘ A Coaction x Sex interaction while not signi—
ficant did show a trend indicating that female performance

_increased more than male performance in the coaction plus
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rivalry group. while in the rivalry alone condition male }
performance increased more than female performance. Signi-
ficant ‘heart rate data showed females to be more relaxed
prior to competition than males as well as a greater '
increase'in heart rate;for males under competition_than“f"
females. A scale deVised»by Fish to rate the'degreé tohwhich
subjects were thinking about being in a competition during

a relaxation period prior to the competition indicated a’
possible trend in that males tended to think more about
being in the competition than females, though this result
did not quite reach the standard level of Significance (p< 09).
Fish suggests that the variables manipulated in his investi-
gation differentially influenced males and females and that
one must be cognizant of possible sex differences in this
type of research. R AR -

It might be, as Carment (1970) says. that males and
females perform differently under competition due to the
North American socialization practices and more specifically
that “these differences may be influenced by the sex of the
competitor; Allen and Boivin (1976) contend ‘that in achieve-;’
ment-oriented situations (especially when in competition with
men) females have a tendency to become anxious: i

If anxiety about success. that is anxiety about compe-
titiveness and its aggressive over-tones. is a major

determining factor of sex-differences in achievement
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related research. then the differences should be maxi-

mized in competitive as opposed to noncompetitive situ—

ations. especially those in which competition 1s against

men. (Bardwick 1971 pp. 180 181).
High anxiety has been shown to be associated with slower
‘reaction time (Durganand and Varma. 19?2) and studies have.
found that women competing against men had slower reaction -
times than women competing against other women or alone
(Hyatt, Cooper.‘and Allen. 19703 Allen and Boiv1n.‘l9?6).
However. neither of these studies offer any insight 1nto the |
performance of males competing against females in a reaction
time task. N et ' |

‘Only a few'stddies have<Varied the sex of the competitors
and'examined the effect“onuperformanCe'(freischlag;‘l§73;
Wood?ll9?#§ihrauss;"1975; Hill, 'l977i*bher;il9?7). The study
by Ober (1977) was the only one of the above studies “to v
include changes in physiological arousal due to the ‘Sex of
the competitor along with performance changes. ‘

'In a study by Freischlag (1973) males and females com-f
peted with either opposite or same-sexed subJects on a ro-"
tary pursuit tracking task.' The overall effect of competition
was found to increase the performance of males more than ‘
females. The highest ‘task scores for both males and females
were attained when competing against a male subJect. '

wOod (19?4) found no effect on male and female performance
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,scores on a'discrimination reactiothime task due to the se
of the competitor but did find competitwn to effect the rela-.
tionship between the two performance measures for females._ |
For females in competition with both males and females, _-;f'
‘greater speed of responding was associated with less accurate_
performance. Por females working alone. greater speed was -
associated with greater accuracy. f

. Krauss (1975) and Hill (1977) used children to study |
performance differences due to the sex of the competitor.pv;
Hill using children in grades seven. eight. and nine found
that the sex of the competitor did not aéﬁect performance 5‘
scores on a series of mazes. Hill proposed that ‘the age of
his subjects and the 'school setting for the study may have
contributed to the lack of any significant effects. Hill
contends-that it is still permissible for girls tovbe”comé
petitive at thisiagefand:in-the’school setting prior to corr
lege.’”Krauss'(1975)'using §th}and 12thégradefsubjects?per-u
formingrmasculine’and‘feminine Stereotyped‘manuathasks”found
only thh-grade females to be affected by the sex of the com-.
petitor. These females performed feminine tasks more quickly:
}than masculine tasks. Interestingly females improved in w3
performance on masculine ‘tasks when competitors were males
and decreased in performance when competitors were females.
No explanations for this finding were given. There was no

difference in male s performance due to the sex of the ’_f
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competitor. B -

Ober (19??) studied the effects of three competitive
conditions on the motor performance and physiological arousal
of males and females. Motor performance for each subject
’was measured by grip strength. reaction time. maximum anaero-
bic power. hand-eye coordination. and hand steadiness under
three competitiVe conditions: 'same-sex competition;'cross
sex competition. and self competition.‘ Physiological arousal,
was measured by the Palmar Sweat Index in each. condition.-
Ober found that both male and female performance was morev
positively facilitated and physiological arousal increased
more by male competitors than by female competitors.- EE

'_‘ It appears then that the research into the effects of
varying the sex of the competitors and general sex differences
with regard to response to competition is limited and incon-
clusive. Freischlag (1973) and Ober (1977) found both male
and female subjects to perform better against a’ ma1e~compefﬂi
titor. Wood (1974) found;noteffect on performance“dueito the
sex of the competitors. hill;(l977) using school;children
found no effect of'the competitor‘S‘sex‘on:performance”while
Krauss (1975) also using children found 12th-grade females
to be affected by ‘the sex’ of the- competitor.‘;f '

Research into the effects of the presence of an indivf-*”
dual upon another person s performance has ignored what in

this thesis was considered an important variable- the sex of



17

the individuals involved. The purpose of this thesis was
twofoldzi to examine possible sex differences in response to
competition and to examine what effects the sex of the com-
petitor had upon an individual in competition._ Male and
_female confederates acted as competitors against experimental
subjects. The effects of the competitor s sex on performance.
physiological response. ratings of pleasantness. feelings |

of rivalry,(and estimated success were analyzed.‘ Performance
was measured on a digit-letter task; phys;ological response'
to stress by heart rate; and ratings of pleasantness. feelings

of rivalry. and estimated success by self-report measures.'
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Method
Subjects T
| 'Subjects (40 males'andnbd females) were recruitedlfrom
introductoryepsychologypclasseslat Lakeheadlﬁniuersityezj
| Participation:uas'on a voluntary basis‘and each.subject}uaS‘
given a-creditttoward'their'final mark in introductOr& fh
psychology.f Booklets were distributed in various classes
to allow participants to sign up for preferred times. |
Separate booklets were circulated for males and females.
One male and. one female subject were unable to complete the
experiment when the confederates scheduled for the se551ons'
failed to appear. These subjects are not included in the

numbers mentioned above.

Design :
This experiment used a 2X2 factorial des1gn.,_rhe;two

factors ‘were the sex. of the subject and sex. of the competitor._
The conditions for the critical trial were male subJect ver-
sus male competitor (MM). male subaect versus female competi-
tor (MF), female subject versus male competitor (§M), and“_
female subject'uersus femaleicompetitor‘(FF)gvThe compefj‘
titor_was a_confederate of the experimenter Whoﬁasfintroduced
as another:introductory psychology student'prior tothe
commencement of the critical trial. Four male and four
female“intrOductory psychdloéy students were employed to

Serve;as competitors and were briefed on thefnature~of;the:”
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research. They were instructed to keep their behaVior
_relatively uniform throughout the experiment. v_

A No noncompetitive group was used as a control because
it has been shown repeatedly that competition on this task
generally causes increases in heart rate and performance
(Evans and Bonder, 19?3; Evans. 197?. Fish. 1978). All
subjects were treated identically from trials one to seven
incluSiVe. The first six of the eight trials served as prac-
tice trials to allow performance and heart rate to stabilize.
The data from the-first six trials were not analyzed. Per-
formance. heart rate. and pleasantness data from the seventh
trial served as basal data. After the completion of trial
seven and the 1ntroduction of the confederate the critical
trial (eighth trial) took place. The- changes in performance.
heart rate. and pleasantness from trials seven to eight were

the main focus of this experiment.

Apparatus and Materials

" Two separate experimental rooms at Lakehead University
were used in this study._ Only one room was used for the_
experimental subjects performing both the practice trials
and the competitive trials while ‘the other room: housed the
confederates until one was needed-for the competitive trial.
Throughout the practice trials the subaects sat at one side
of the table in the experimental room. During the competi-
tive trial the confederate sat opposite the subaect at the
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same table allowing a clear view of the progress of each

other’On’theftask. A buzzer was used to 31gnal the beginning
and end of ‘the practice and critical trials.
| ‘. The digit~letter task used to measure the subJect'
performance is similar to the WAIS digit-symbol task except
that letters rather than symbols are used. This task requires
the subject to match the appropriate letter with each digit.
Eight different forms of the digit-letter task were used in
this study. A1l subjects used the same eight forms With the
eighth form duplicated for the competitor. Performance scores
consisted of the number of letters correctly printed under
the numbers in onevminute. For each incorrect letter one
point was subtracted from the total score obtained.,fAn |
example of the digit-letter task is presented in Appendix g.

[ The subject's heart rate was ‘measured by a Gilson two-"h.
channel dynograph with a finger pick-up transducer."‘ |

| A self—report rating scale dévised by the experimenter
was used to measure the subject's feelings of rivalry prior k
to the conpetitive_trial. The rating,scale.asked the subjectf
to indicate, by choosing one of four alternative statements
on a four point scale, his/her cognitive desire to out-perform
another and be declared'the-Winner.' The”choices'ranéed_from
0---"Not at all“'to'j---"To a great degree". prpendixfgp
illustrates the rating scale used. ,“: i
A rating scale devised by the experimenter to measure

the subjects! estimations of how well,they tbpught:theyedid,
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relative to their competitors was also used in this experie'
‘ment._ This rating scale asked the subJects to select one of
.fiVe choices in describing their performance relative to |
.their opponents. The choices ranged-from o---"I did signi—
‘ficantly worse than my opponent“ to #---”I did 81gnificantly
better than my opponent” | This scale was completed after
the eighth and eritical trial but before the declaration of
a winner in the competition. Appendix illustrates this
rating scale ot estimated relative success.__ '

-f A pleasantness scale was presented throughout the experi-
ment at different ‘times’ to determine ‘how pleasant or un-
pleasant the participants found a particular part of the
experiment. This rating scale was presented after the two
relaxation periods. following each of the seven practice trials,
and following the critical trial. This scale was a self-
report rating scale which asked subjects to indicate by |
choosing a number from 1 to 21 inclusive. “how pleasant the
previous task was.e For example, a subject choosing number
11 would be indicating that the previous experience was ¢
neither pleasant nor unpleasant. The-pleasantness ‘scale

is‘shown in Appendix D.

Procedure . } : o ; . o
- ‘Upon arriving at the designated waiting room the subject
was greeted by the experimenter and led into the experimental

room. Here the subject was seated and informed of the heart
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rate apparatus and recording that would be employed through-
out the session. Subjects were informed that no harm would
come to them and that any questions they might have during
the session would be answered at the end of the session.
The heart rate apparatus was then put into operation and
explained to the-subject. »An,explanation of the pleasantness
scale and how to use it was given. Subjects were told tnat
throughout . the session they would be asked to rate the
pleesentness of‘etents they»would perticipete in. |

| Afteromaking}sure‘thet”tne subJect Qas'confortable and
willing to proceed the subject was instructed to relax for
five minutes. This relaxation period ‘was marked by an event
recorder on the heart rate record. The experimenter sat
behind a series of book shelves separating the subject from
the heart rate apparatus and the experimenter so that the'
subject,felt more alone during the relaxation period.' After
the relaxation period the pleasantness scelenwas‘presentedi
to the subject who was asked to indicate ncw pleasent

the last few seconds of the relaxation period were.j ‘
Following this “the '~ first digit-letter task was presented
to theisubject.-,First_instructions and a demonstration on ‘how
to perform‘the-task were provided. Then the.digit-ietter
taskswas‘presented face down to'the.subject andiwas turned
overnet'the‘sound of'the buzzer. After one minute performance

was stopped with the buzzer and the task turned face down.
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An event recorder marked the one minute 1nterval on the
heart rate record. The task was timed with a stop watch.
The subaect was asked to rate the pleasantness of doing the
task. Performance was then scored and the results given to
the subject. Seven identical trials in-all- were presented
‘each following the procedure of trial one._ A:different »
-digit-letter form was given in each trial. V} ‘ v

After the seventh trial subjects were informed that 1n '
the next trial they would be competing against another person
doing ‘the same task.i One male and - one female confederate
arrived at each scheduled session 10 to 15 minutes after the
'subJect had started the experiment. This was done to ensure
that the subaect and confederate did not meet each other i
prior to the competition. Confederates appeared at the 3
.se551ons according to time available in their own univerSity
timetables.with_each confederate totalling 20 hours of atten-
dance bv'the‘end of'the experiment. Prior to trialknumberr
eight the experimenter entered the office of the two confeder-
ates, tossed a coin and had one of the confederates select
either heads or tails to. determine who was to be the competi~
tor. The chosen competitor then entered into the experimental
room: with the experimenter. The,selection of the,competitor
was done in a manner which ensured‘that the*creation'offeach
of the four different conditions of the critical trial wasif
accomplished every four trials. : Since male and female sub—(

Jects were alternately scheduled for the experiment the first
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male and'female subjects were assigned‘to competitors by
tOSSing the coin while the next male and female subjects
;were automatically assigned to either a male or female com-
’petitor. | T |

The confederate. ‘who was introduced as an 1ntroductory.
psychology student. sat opposite the subJect and the heart
rate apparatus (plethysmograph) was attached to the finger
of his/her least preferred hand. The plethysmograph was .
attached to the confederate s finger to add authenticity to
the experiment but dld not actually pick up the confederate s
_heart rate. The subject was told that the conrederate had
been performing the digit-letter tasks in another room with
'another experimenter and that for this trial the two of them
were . going to compete on the same digit-letter tasks to see
who could correctly complete the most transformations. Ihe
competitive nature of the situation was emphasized’asithe
subjects Were‘told"toidO'their veryzbest andiinformedﬁthat“'
their performance would be compared after the trial.'.They'
were°instructed to work as quickly‘asithey*could and'to‘try4
to do better»than their Opponent'in‘the goal Offbeing',':‘
declared'the'winner. fAfter'theserinstructions‘the-confeder-
ate and subject were told about and given a one minute
relaxation period. After the relaxation period first the
subaect then the confederate gave a rating of pleasantness

for the last few seconds of the relaxation period. Both then
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Acompleted the self report rating scale on their feelings of'
rivalr&. The final trial then commenced. rhe same rules for
starting. stopping. and turning over the tasks used in the
rest of the experiment applied also 1n trial number eight.
After completing the task the participants were asked'
'for a final pleasantness rating of the task and were given_
a self report rating scale to complete on their estimated :
level of ‘success relative to their opponent. After the}rating
scales-were completed the winner of the eighth trial was
declared. All subjects were debriefed, thanked fcr their
participation. told not to disclose the nature of the
experi-snt to others. questioned about any prior knowledge
of the experiment. and allowed to ask any questions they :
might,have had. One experimental session ‘ldsted about bs
minutes. Figure 1 provides a schematic representation of
the experimental procedure. Appendix‘ﬁ contains a copy ‘of

the verbatim'experimental procedurefused with each subject. -



Figure 1
Flow Chart of Experimental Procedure

[ARRIVAL AND GREETING OF SUBJECT]|

HEART RATE APPARATUS ATTACHE

EXPLANATION OF PLEASANINESS SCALE|

5 MINUTE RELAXATION

RATING OF PLEASANTNESS SCALE

|PIRST DIGIT-LETTER TASK

RATING OF PLEASANTNESS SCALE|

DIGIT-LETTER TASKS TWO TO SEVEN

INTRODUCTION OF CONFEDERATE

ONE MINUTE RELAXATION

RATING OF PLEASANTNESS SCALE

RATING OF FEELINGS OF RIVALRY

EIGHTH DIGIT-LETTER TASK|

RATING OF PLEASANTNESS SCALE|

ESTIMATION OF SUCCESS

WINNER DECLARED

DEBRIEFING
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Results

Data were collected on each sub;ect's performance.
heart rate. rating of pleasantness. desire to win, and
‘estimated success.‘ Performance ‘measures included performance
score on the seventh trial which will be referred to as per-
formance one‘(Pl) and performance score on the eighth trial
which will be referred to as performance two (PZ). Heart
.rate measures were collected on the follow1ng: the seventh
trial which will be referred to as-performance heart rate )
one (PHRl). the eighth trial which w1ll be referred to as
performance heart rate two (PHRZ). the first relaxation
period which will be referred to as relaxation heart rate
one (RHRl),.and the second relaxation period which will be
referred to as relaxation heart rate two (RHRZ).- Pleasant-
ness scoreswwere obtained for,the seventh.trial which'wiilf'
~be:referred to<as'performance pleaSantness“one:(??’EASI)};
the eighth trial which will be referred to as performance
pleasantness two (PPLaAsz), the first relaxation period which
will be referred to as relaxation pleasantness one (ﬁPuEASl).
and the second relaxation period which will be referred to
as relaxation‘pleasantness two (RPLEAsZ) Desire to win on
the eighth trial will be referred to as deSire (u«blﬂb) and
estimated success on trial eight will be referred to as |
success (SUcCESS). The means and standard deviations for

these measures are presented in Appendix E.
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The seven dependent variables examined in this exper-
iment were: change in performance score from trial seven
to eight which wil1 be referred to as performance change
(PA), change in heart rate from trial seven to eight which
will be referred to as performance heart rate change (PHRA),
change in heart rate from the first to second relaxation
period which will be referred to as relaxation heart rate
change (RHRA), change in pleasantness from the first to
second relaxation period which will be referred to as
relaxation pleasantness change (RPLEASA), change in pleasant-
ness from trial seven to eight which will be referred to as
performance pleasantness change (PPLEASA), desire to win on
trial eight (DESIRE), and estimated success on trial eight
‘(SUCCESS). Appendix G gives the means and standard deviations
of the'depéndent variables. )

Change scores were used as dependent variables to accom
modate for any initial differences in performance and heart
rate that may have existed before the experimental manipula-
tion. This decision to use change scores was confirmed as
appropriate upon the discovery of trends iﬁdicating initial
differences among males and females with regard to heart
rate and performance.

The appropriateness of the use of change score analysis
is often a topic of debate among researchers. Cronbacﬁ and
Furby (1970) caution that change scores might be faulty indi-

cators of the true theoretical concept which the experimenter

wants to examine. One criticism by Cronbach and Furby that
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relates specifically to the present study is the view that

the change score varies systematically with the initial score.
Change scores are subject to a regression toward the mean which
creates problems. For example there may be a ceiling effect
where a subject who is high on the pre score cannot move any
further in the same direction. However, in a study by Evans
(1972) in which both subjects with high and low resting heart
rates were stressed by the introduction of compefition the
increase in heart rate was virtually the same for both groups.
No evidence of a ceiling effect appeared and the relationship
between the competition and heart rate was not found to be
affected by initial heart rate level. This study lends support
to the use of change scores in the present study.

Other researchers also support change score analysis as
the most common way of analyzing the nonequivalent control
group design (Kenny, 1975; Kessler, 1977). "Numerous writers
have emphasized the unreliability of difference scores, which
results from summation of measurement errers (Bereiter, 1963;
Lord, 1963; Webster and Bereiter, 1963). While this may be
a problem for certain types of correlationél studies, it is
not a cause for concern in the use of simple difference scores
to measure treatment-induced change in experimental research"

(Overall and Woodward, 1975).

Initial Differences

Analyses of initial differences looked for differences
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among theffolloWing four groups prior to the introduction

of the competitor:f. | "' |

) Group one:;nmale,Subject/male'competitor,
”_Gfauﬁvtwo:‘,ma;?’éubﬁect/femaiefOdmpetitOf4d

Group threez 'femaieisubject/male competitor:

Group fouri’ female subject/female competitor
Since the competitor was not introduced until after trial
'seven any initial differences that appear among the four
groups should be due to the sex of the subaect.}

‘A randomized groups ana1y31s of" variance for the four :
different groups revealed a s1gnif1cant difference among groups
with respect to performance on trial seven before the intro-
duction of the competitor. 2(3 ?6)-3 330. 24.05. ro inves-
tigate this difference further a Newman-heuls test for post-
hoc comparisons was used to determine which groups differed

significantly from the others. It was found that the mean
| of group three (M:Sh 20)-d1ffered significantly at the .05
level of significance from the means of groups one (M:b& 65)
and two (M'48 00). Group three did not differ«significantly-
from group four (M=51.90)Q:'¢hese(reSuIts:suggest°the'develop-'
ment of a trend.that*indicates‘femalelperfOrmanoe to ber}‘”
better"than male performanee initially on the tasks Table 1
presents a summary of the. analy51s of variance.-

A randomized groups analysis of variance was also ‘done

on heart rate during the seventh trial. It was found that
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the groups differed significantly with regard to heart-rate.'
F(3 762, 96 pL 05.- Upon. further investigation of the source
-of the difference a - Newman-heuls test failed to 1ndicate any
81gnificant differences among the groups. Since Newman
Keuls is a conservative test 1n that it reduces the number
of type I errors it may also fail to detect real differences
when they are present.(type‘II error),_ Iherefore..a less
conservative.test was utilized to pursue the difference. ‘Af‘
Duncan test for post—hoc comparisons revealed the mean of
group three (M=87 ?5) to differ significantly from the means.—
of groups one (M.80 10) and two (M=79. 85) at the .05 level
of significance. Group three did not differ Significantly f
.-from group four: (M-86 35) ~ These results suggest the develop-
ment of a trend indicating that females had’ a higner heart
rate than malés while performing the seventh trial of the f:
digit-letter task. Table 2 presents a summary‘offthejanalysis
of variance. EP R EE

| ~Table 1

A RandomiiediGroups*Analysisfof'Variance“'” .

'For Performance Scores on Trial Seven

SOURCE - DF. ', ss ‘-, MS . F. PROB.
BETWEEN GROUPS 3 503 6219 -16'7.8740 “3'.‘_3'304"*' .0239
WITHIN GROUPS 76 3831.5435 50.4150 o

TOTAL 29 4335.1641
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Table 2
A Randomized Groups Analysis er'Vérianee

For Heart Rates on Trial Seven

SOURCE ~  DF ss - MS'  F  PROB.
BETWEEN GROUPS 3 1021.31  340.4375 2.964 .0373
WITHIN GROUPS 76 8728.64  114.8506 o
TOTAL 79 9749.95

Group'differences in resting,heart rate during the first
relaxation periodiwere also diecovered. A.rendomiZed.grOups
analysis of variance on‘the'four groups revealed a signi-
ficant difference‘in heart rate among the groupe. 2(3.?6):
‘4,u1.:pL.01. Further ahaiysis ueingaNeWmanfgeuls:test'
indicate the mean of group one (M;?O.?O) to be significantly
different from the ‘means of groups three (M=80.05) and four
(M-79 85). Group one did not differ significantly from group
two (M-72 65). From these results it can be said that a
trend appears to be developing which,suggests that females
have a higher resting heart rate‘than“males.as reedrded
during the first‘rélaxatien period. Table 3 presentsfa Sumr
mary of the analysis of variance. .

A randomized groups analysis of variance indicated no
significant difference between males and females with_respect

to either the rating of pleasantness for the first relaxation
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period F(3 ?6). «991, g>.1o.nor the rating of pleasantness
for trial seven. F(3 ?6)_ .530. 'p>.10. Summaries of these

analysis are shown in Table #,and ‘5 respectively.

‘ Table 3
A Randomized Groups Analysis of Variance For .
Heart Rate During First Relaxation Period

SOURCE . DF .f;:;sz 'l;' WS F  PROB.
BETWEEN 6RouPs‘i: 3 71#0%'8902 469.2966  4.41hk  .0065
WITHIN GROUPS 76 8080.2434 106. 3190 e
ToTAL . 79 9488, 1328

Table 4

A Randomized Groups Analysis of Variance Por Rating

of Pleasantness of First;delaxation,Period

SOURCE ~ DF 'SSff E i»_msqﬁ, l_iFf.f?Roa;:lf
BETWEEN GROUPS 3 64.1000  21.3667 1.991 .1225
WITHIN GROUPS 76 815.6989  10.2329

TOTAL 79  879.7988

To summarize. the results on initial differenees

between males and females suggest the possibility of initial
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differences with regard to heart rate on both trial seven
and-the first relaxation period and with regard to'perfor-
_mance on'triai seven. Trends indicated female performance

to be better on trial seven than male performance and female
.heart rates to be higher than male heart rates on trial seven»
and the first relaxation period. Had the author chosen_to
use a‘less conservative test euch,as the Duncanrtest, rather
ﬁhan tne Newman-Keuls testffor.post-hoc comparisons in
analyzing differences in performance on trial seven and heart
.rate for the first relaxation period, the trends found would
probably have reached the standard level of significance.

, 5 Table 5 _ . :
A Randomized Groups Analysis of - Variance Por Rating‘*

of Pleasantness of Trial Seven :

SOURGE ~ DF sS  MS  F  PROB.
BETWEEN GROUPS 3  32. 5496 1_0.849_9.. 1.530 L2136
WITHIN GROUPS 76 538.9996 - 7.0921 . RS
TOTAL 79 s_,‘th‘“” .

‘As stated.pgeviously. there were five change soores that
were dependent variables'of‘intereSt in_thispexperiment. The

effects'of‘the'eex'of‘the‘Supject.,theféex‘of the competitOr.-
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and any possible interaction of these two'factors upon the
dependent variables were examined.' y‘

A 2 X 2 factorial analysis of variance with the two
factors being male subject/female subject and male competitor/
female competitor was done on performance change scores (PA).
This analysis was-done to see if females and males differed
in their change in performance on the task under competition'
andato'see if the male or'female competitors had any influence
on change in performance. From this analysis a Significant
: effect due to the sex of the subject was found. F(l 76)‘0.39?,
p< 05. Female performance (MA=4.87) changed more than male
performance (MA-B.QZ) under competition. 'No'significant 4
effects due to the sex of the competitor or interaction effects
were round. ‘Table 6 presents a summary ‘of this analyszs.o

’ A second 2 x 2 factorial analysis of variance with ‘the
same two factors was done on heart rate change scores fromv*
trial seven to eight (PHRA). 'This;dependent variable“was'
used to determine ifzheart_rate‘scores during.perfoimanéef‘
were influence by the sexﬂof‘the subject or tﬁefséx~dfﬁtn¢”"
competitor. ' virtually sishificant effect due to the sek‘
of the subject was found, F(1,76)= 3 78. p_.056 indicating
a greater heart rate increase for males (Ma=26. 17) than '
females (MA=20. 95) when in competition. No significant “
differences were . detected between male and female competitors
and no interaction was indicated.. Table 7 summarizes this

analysis.



Table 6

A2X2 Factofial Analysis of Variance

On Performance Change Scores From

the Seventh to the Eighth Trial
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85

SOURCE DF S ' F PROB.
SEX OF SUBJECT(SS) 1 42,050 42,050 4,050  .039
SEX OF COMPETITOR(SC)1 2200 7.200 .753  .388
SS X SC 1 +050 .050 005  J943
RESIDUAL 76  726.893 9.564
TOTAL 79 776.193  9.825.
|  Table ?7 .
A 2X 2 Factorial Ana1y31s of Varlance
On Heart Rate Change Scores From :
the Seventh to the Eighth Trial
SOURCE DF sS MS ~ F  PROB
SEX OF SUBJECT(SS) 1 546,012 546,012 3.780 .056
SEX OF COMPETITOR(SC) 1 o512 4.512  ,031 .860
S§ X sC 1 227,812 227.812 1.577 .213
RES IDUAL 76 10977.234%  144.437
TOTAL" 79 148.805

11755.57%




A 2 X 2 factorial analy31s of variance with the two
factors being sex of subJect and sex of competitor was done
on heart rate change scores from the first. to the second
'-relaxation period (RHAA). This was the dependent variable
'used to determine ir heart rate during the relaxation was
influenced by the two factors sex of subJect and/or sex of
competitor. A significant effect due to the sex of the sUb—
ject was revealed F(1,76)= 4 0#9. p£.05, indicating a greater
~heart rate increase for males (MA-Z 500) than for females | |
(MA:J;9750) during the second relaxation period. ho signifi-
cant effects due to the sex of the competitor or the interac-

’tion were indicated. Table 8 provides a summary of this

analysis, -
D Table 8 |

A*éfxfz Factorial Analysis"ofevariancelond‘"

Heart Rate Change Scores From the5First N
to the Second Relaxation'Period°rf

SOURCE . . DF. . -S$S NS F  PROB.
SEX OF SUBJECT(SS) 1 24151z . 241.512 .04 .048
SEX OF COMPEPITOR(SC) 1 k12 k. 5121-f;676g'.?3b
SS X SC 1 59.512 59.512  .998 .321
RESIDUAL 76 4532.926  59.64k

POTAL 79 ‘#838.465ff'H§1‘2h6fg
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A 2 X 2 factorial analysis of variance utilizing the
same two1factors was done on pleasantness change scores from
the first to fhe secohd relaxation periodi(dPLﬁASAo. this
dependent variable was used to determine if pleasantness’
rating during the relaxation was influenced by the sex of the
subjecf or the:sex_ofitoe competitor. No significant effects
due tovthe sex of the subject or the sex of the competitor
were found. The sex of4sﬁbject X sex of competitor,interao&
tion while not significant was found to oe}approaching_signi-
ficance. F(1, ?6)_2 918, n-.092.: A trehd'in the»dafa inaicated
that for males their decrease in rating of pleasantness when
they were competlng dgainst a male (MA=-1.35) was greater
than when %hey‘were competing against aifemale'competitor
(Ma= = 85) . For:femalesitheir decrease in.rafingvof'pleasant_
'nessfwas greater when competing against a female competitor-"
(MA-—B 0) than against a-male competitor (MA:-:?S). Table 9
prov1des a summary of this analysis. ‘ el

‘Another 2 X 2 factorial analysis of variance with the
same two factors was done on pleasantness change scores trom
the seventh to eighth trial (PPLEASA). This was the depen-’
dent variable ‘used to determine if pleasantness rating
daring fhe trials was influenced'by the two factors_séx of
the subject and’ sex of the competitor. ReSults'of this
analysis reveal no signlficant effects due to the sex . of the

subject, the sex of the‘competitor.;or‘interaction effects.



Tablé 1O summarizes this analysis.

Tafle 9 
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42 X Z‘Factorlal Analysis of Variance on Pleasantness

Change Scores From the First to

‘the Second.Relaxation Perlod

SOURCE | DF

- 88

MS

F PROB.

SEX OF SUBJECT(SS) 1
SEX OF COMPETITOR(SC) 1
SS X sC 1

RESIDUAL 96

TOTAL  | ,‘;7§ o

15.312
37.812

984,843

1049.989

12.012

15.312
37.812
12,958

0927  .339
10182. d280
2.918  .092

R

' Table 10

" A 2 X 2 Factorial Analysis of Variance on '

Pleasantness Change ScoresiFtoﬁ_theb

‘Seventh to Eighth Trial

SOURCE DF

ss

':5M$-'

~F - PrOB. .

SEX OF SUBJECI(SS) 1

'SEX OF COMPETITOR(SC) 1’

SS X s¢C 1
RESIDUAL 76
TOTAL 79

2.450

.o‘::
 02¢°

1025.293
~ 1027.943

2,450
0 ’
«200

13.491
113,012

182 671
.0 1.000

0015: ro903 
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Self—report Measures

As well as the five change scores used as dependent
Variables tWO'self-report measures also served as:dependent”
variables.' Subjects were asked to report their des1re to Win
prior to trial eight and their estimated success after this
trial.,

‘A 2X 2'factorial-analjsis'ofvvariance_with the two
factors being sex of subjectiand sex of competitor was done
on desire to win scores (DESIRE).‘ This was‘the dependent
variable used to determine if desire to win was influenced
by the sex of the subject or sex of the competitor.. Nc signi-
ficant effects were found due to the sex cf the competitor ;
or the interaction. The effect due to'the séx of' ‘the sub-
Ject was found to be approaching significance. 2(1.76)_3.31h.
g-.073 though still not significant. The mean desire to win
for. males (M—l 100) ‘indicated a trend of being higher than
the mean’ desire}to w1n for females (M=.?775) % Table 11 contains
a summary of this analysis,. : . | N

A final 2 X Z&factorial.analysis?of;variancéwwas*done
on estimated success" scores (SUCCESS) utilizing the same
two factors. This dependent variable was used to determine
if estimated success was influenced by the two factors sex R
of subject and sex of competitor.' No significant effects
due to the sex of the competitor or the interaction were &

_revealed. The effect due to the sex of the subject was
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again found to be approaching significance, 2(1.‘7_6):3.108,‘
g;;oaz butSfilllshort'of the acceptable levei of,Signifi-
cance.of_;OS. It can thérefére.be_said that a trend'in'the
data indicated that the‘méén estimation.of Succésslfqr, | .
remaleéj(M=1.825)_ten§edrtb bé_higher than.for.males (Mél.SOO),
Table 12 Summariies this analysié. H
Table 11
A2X2 Facforial Analysis of Variance
- on Desire‘to Win on Trial Eight

SOURCE = DF Y ss WS F ' PaOB.

SEX OF 5UBJECT($S)  ‘ 1 ‘v:_z}llz >  2,1i2',_3;314 «073
SEX OF GOMPETITOR(SE)X 1  1.512  1.512  2.373 .128
SS-X;SC |  '1\11 612 612 961 .330“
RES IDUAL 76 48.4:50 .637

TOTAL 79 52.687  .667
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Table 12
A2X 2'Fact0rié1;Analysis of Variance

on Estimated Success on Trial Eight

SOURCE , CF - Ss Ms  F ~ PROB.
SEX OF SUBJECT(SS) 1 2.112 2.112 3.108 .082
SEX OF COMPETITOR(SC) 1 .012 .012  .018 .892
SS X sC 1 112 L2112 L116  .685
RES IDUAL 76 51.650  ..680

TOTAL 79 53.887 - .682

Cdrrelatidns | |
 Intercorrelations were compufed among_the,sévqnndeﬁén- .
dent;variablesxﬂ-performance change from trial seven to -

eight (PA), heart rate change from trial seven to eight.(PHRA),
pleasantness ch#nge from trial séven.to eight (PPLEASA);‘ |
heart rate change from first'to:second relaxation period
(RHRA). pleasahtnesSﬁchange'fromwfirsf to;second relaxation
period (RPLEASA) » d681re3to win on trié1 eight\(D@;I@E}?nv; 
,and estimatéd success on trial eight‘(SUCCESS); rhese'corfﬁ'
relationslwere cbmputed to examine the relationshipuamong
performance, heart rate, rating:of_pleaSAﬁtness;'désiﬁe]té

win, and estimated succeSs under'acémﬁétifivé‘Situation;

These correlations ére presented,in Table 13,,
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‘Table 13

}Cbrrelation_Matrix_FOr Seven Dependent Variables

'Pa  PHRA  PPLEASA RHRA  «PLEASA DESIRE SUCCESS

PA 1159 L1638 -.0202  =1408 L0037 L1812
PHRA -.2737% 4834 wee —1375 .2768% -,0224
PPLE.A'SA_. | ?.1_901  +3971%%% —0886  .0417
RHRA -.2184%  .2254% -,0537
RPLEASA | ~1847 =0890
DESIRE . .0059
SU.CCESSH | o

.'*p4.05

##pe,01

*?*pL.OOl
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Discussion

Initial Differences

| An analysis of initial differences before the intro-
duction of the oompetitor revealed a trend which suggests
that females performed better than males on trial seven of
the diglt-letter task.,,rhe dlgltesymbol or digit-letter
task is a commonly used task for studying the effects of
‘stress on performance.(ﬁvans. 197?{ Fish, 1978). The
flndings of previous researoh had not led the experimenter
to belleVe that males and females would perform dlfferently
on the diglt letter task under a nonstressful s;tuat;on
(Fish. 19?8). However. ‘the diglt-letter task is based ‘on
the dlglt-symbol subtest of the Wechsler Adult Intelllgence
Scale which the ‘author later 1earned. Zlmmerman and woo-"
Sam (19?3) contend “appears con51derably easier for women”
(p. 128). No explanatlon for this findlng is glven.
wethIer.(l958) and Shaw (1965) found that the digit-symbol
favoured women. rhe‘author had‘notVSpeculatedionftnefdigib
letter task favouring female performance particularly in’
light of7its'uselin previous researeh. 'rne.digit-letter‘task
was thought to‘be'a‘nentral‘task freé*fromVSex;role'sfereo-
tyﬁing;a81either a male_or female task. It now'appears;tnat'
the‘facfors operating in favour of superior female‘performance
on the dlgit symbol task may also be present w1th regard to

the diglt-letter task._ what these factors are however is
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beyond the scope of thls paper and can only be speculated
on here. " The: digit—symbol task measures the abllity to
learn an unfamlllar task._ A good memory and the use of verf'
bal mediatlon w1ll ‘aid a- speedy performance on . thls task.
Since females are known to be better than males in verbal
abllltles females may be at an advantage., However perfor-
mance ‘on the d1git~symbol task is also affected by visual
acuity and visual motor coordination and dexterlty which
might favour those who are better in spatial orientatlon
which ‘would support superior male performance. If both
verbal and spatial orientatlon ab111t1es are an important
part of performance on’ thls task ‘then males and females e
should be equally sulted to perform the task. It appears
that thls issue 1s a oontroversial one and agazn beyond the
scope of thls paper. The appearance of a trend towards an
initial difference"between male and female'performance:in
the’present'study'confirmed the mse'ofechangefscoresﬁas
appropriate for the dependent variables. " | -

rhe trend’ towards an- 1nitial difference between males
and-females with~regard to heart rate was also found.
Females tended to ‘have higher heart ratesthan males durlng
both trial ‘seven and the first relaxatlon perlod. rhis trend;
is not surprlsing since 1t is known that the heart rate of

females is generally faster than males (Duttle and Schottelius,

1961: Klmber. Gray. Stackpole._ nd Leavell 1961). L
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Therefore. trends indicating initial differences between
males and females are suggested for both the performance and
phy31ologica1 measures of 1mportance in this study. rhls
did not however, negate the use of the performance on the
digit letter task or the heart rate measures as 1ndicators-
of response to a psychosocial stressor since the change scores
for the performance and the heart rate measures were used

as,dependent variables.

Analxsis of Change Scores t‘ |
Five change scores comprised seven of the dependent _

variables of 1nterest in this.experiment..»The effects‘of
the sex of the subJect and the sex of the competitor upon
these change scores were examined.} rhese-analyses were’
undertaken in an attempt to examine pOSSible sex differences
in response to a stressful situation and to 1nvestigate what
effects the sex of the competitor had upon an ind1v1dual in
competition. These analyses represent the main focus of this
experiment. |

AnfanaIySis'of variance“done on perfdrmance'éhange
scores (PA) revealed female performance to have ‘increased
more than male performance under’ competition. Ihis finding
is in agreement with the results of a pioneer-in thisifield
of research;»Triplett."who in~1897_found'that‘the:proportion
of girls (61.5%) infiuenced‘positively‘byzcompetitionjwas
greater'than;theaproportion ofiboys_(28.6%).‘ The finding;
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of the present s tudy however contradicts some of the more
curreht-research which has found either no difference in
male and female‘performance uhder'competition (Carmeht;‘19?0;
Krauss; 1975;'0ber;_l977) or a signifioant increase in male
performance as compared-to female performahce (Freischlag.
1973;‘Hill. 1977) . ExaCtly~why the performance of femalesr
increased significantly o?er{that of males in this experiment
is not knowh.‘ It might be'speoolated that under a stresse‘o
ful situation initial competehcy on a task may be increased
to‘an even;greater amount..'Sincefemaies?indioated'a trend
of~euperior'initia1 performanoe on theidigiteletter'taSk'as
compared to’malee; this superiOr'perfOrmahoe‘may‘ha#e beehi“:
heightened or further increased under the competition.: ;his
would have led to females exper1enc1ng a greater increase
in performance than males. This however is only speculation
and would have to be evaluated by . future research.
Competition isfknown to increase performance'in most
cases (Triplett 1897; Whittemore. 1924; Dashiell 1930;
Church, 1962; Wilmore, 1968; Carment 1970; Freischlag. 1973;-
Evans and Bonder, 1973; Evahs. 1977 ‘Hill, 1977; Fish, 19?8)
but has not been'ekamined extensivel& for its effects on -
males and femalee separately. The“cOnflicting findihgs
revealed by the research onvsex differences in performance
under‘streéS'juétifiea‘and'encouragesfutﬁre research in this

area. This researohdshoﬁld-pay?attention to' the nature of.
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the task from-Which performance scores are obtainedjand to
‘be'cautiOusVof'selecting a'task.Whioh tends to favour one
sex more than the other as might be the case with the digitr
letter task. _ | 3 | - | ; | |

rhe fact that females increased their performance on,>
the digit letter task under competition 1ndicates that females
are not shying away from succeeding in a competitive situa-
tion as some researchers have suggested (norner. 1972).
More importantly their success appears to be the same whether
they are competing against a male or female competitor. For
neither male nor female subJects ‘was’ the sex of the competitor
‘found to have any influence upon performance. This has also
been the finding of Wood (19?4) and Hill (197?). It does
not appear that females are suffering from the anxiety that
would limit their performance especially against male compe-*
titors as hypothesized by Allen and Boivin (19?6).‘ Also.'"
the unhealthy picture of women painted by Horner (1972)
does not emerge from this present: study:‘ o

Among women. the anticipation of success especially

_against a: male oompetitor poses a: threat to the sense

.of femininity and self~esteem and serves as a potential

basis for becoming socially reject - in other word

fthe anticipation of- success is anxiety provoking ‘and

as such inhibits otherwise posmtive achievement directed

'motivation and behavior. In order to feel or appear
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more feminine, women, especiallj those high in fear of
success. disguise their abilities and withdraw'from the
{'mainstream of thought. activism and achievement in our
society. This does not. occur, however. without a high
-price.‘a price paid by the individual in negative,lf
emotional and inter~personal consequences and by the..
society-in a 1oss‘of valuain?i?human and economic
_resources._ (Horner. 1972)
In the present study women are not avoiding success.
That they exhibit success whether competing against a male
or a female competitor reveals that they are not in such an
unhealthy state as Horner may believe., It is also signifi-
ant that female and male competitors are influcncing subjects
in the same way. Previous studies found male competitors to
_increase ‘the performance ‘of male and female subaects more
than female competitors (Freischlag, 1973; Ober, 1977).
Kraussf(1975)'found‘females increased their performanceron
masculine‘tasks‘whenrthe'competitOrs'uere"malesfandfdecreased'
their'performance when the competitors”ﬁere»females. These
studies bring into question ‘the extent to ‘which female o
,competitorscwere‘seen as a genuine threat to‘both male and
female subjects.in'the,competition, Inithe’present,study'-‘
the finding*of’no significant effect due to?thehsex:of the
competitor indicates that both females and males are being,
-treated as genuine competitors posing a threat to the per-

formance of all eubjects under stress.: Perhaps the “women'



50

liberation mOVement“‘and'the appearance of so:many more women
in the competltlve areas of bu31ness and sports has 1ncreased
the confldence of women and thelr expectatlons to now auto-
matically be subJected to competitlon. Phe novelty of com—-:
petlng against a male or female may be becomlng a necess1ty
and common occurence for both men and women and 1n fact part
of thelr expectatlons. Because of confllctlng flndlngs
further research should be done to examlne the effect of 4
both male and female competltors on performance partlcularly
1n areas more closely resembllng actual competltive encounters
out51de of the exper1menta1 room, . | e | _

A second analysis of varlance done on heart rate change'
scores from trlal seven to eight (PHRA) found a greater‘ |
1ncrease in heart rate for males than females when in’ compe
tlt;on. Competltlon has been shown to 1ncrease heart rate’
(Euans, 1968- nvans; 1972; nvans and Bonder; 19? ; Evans.
1977; Fish, 1978) and also pqlmar skin conductance (bhurch
1962; Ober, 1977). 'These studies unfortunately. howeVer.

did not focus Onfany possible sex dlfferences.1n:heartprate,
change under stress.‘ 5i ilariiy several studies that'con-'
sidered ‘sex dlfferences in performance under competltlon :
falled to exam1ne sex d1fferences in rhy31oloblca1 res“onses
to’ stress (Carment 19?0; Frefschfab; 1973 Wood, 19?4
'Krauss..1975; dlll 1977).: otUdleS employlng st ful

situations;other:then“Competitionrhavecfounc.both' o‘s ignificant
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se§ differeﬁees in heart rate*uhder stress (Frankenhaeeser,
Dunne. and'Lundberg.“l9?6) and a”greater increase in}female
heart rate under stress (Colllns and Frankenhaeuser' 19?8).
The scarcity of research on sex dlfferences in phy51olog1cal
~re3ponses to competltlon and the s1gn1flcant flndlng of the’
‘present study supports the need for future research in thls
area. ‘ |
| It is important'te nete'that:the sex of the competitor
had no effect on the physielogical response of‘either‘male

or female subaects. subJects found competlng agalnst a |
female competltor as equally as stressful as competlng against
a male competltor. The lack of any 51gn1flcant effect on a
subJect‘s performamce due to the sex of the competltor asA
prev1ously stated supports this 1dea also. | .

‘The results of a study by Ober (197?) u51n the Palmar
Sweat Index as a measure of arousal in a compet1t10n are 1n
dlsagreementww1th the fimdlngs of the present study. Qberl
found that the physiological arqusal_ef,both maleSiand,females
wasmqre'positiVelyvfacilitaied by maie'combetiters_than by
female competitors. Beeause of-the cohtradictory'findings
and lack of research in this area, furfher"sfudiesfshoﬁld be
undertaken to examine the stress response of subJects to male
and female competitorb. ‘ | R

The fact that males experlenced a greater‘heaxt rate

increase than females durlng the competltlon 1nd1cates that
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tbe males were more physiOlogically aroused by the stress-
fulness‘of tne competition; This is not to say that females
are 1mmune to the effects of competition for as prev1ously
mentioned they experienced a greater 1ncrease in performance'
under stress.' As stated?preViously,stressful 51tuationsc'l
suchias a oompetitmon. are,known-to improve performance
(Church"1962~‘W'1more.°l§58;‘Carment 19?0? Freischlag.
1973: Evans and Bonder, 1973; Evans. 197?. Hill, 19?7; Fish,
1978) : It may be as Collins and Frankenhaeuser (1978)
suggest that the coping strategies of males and females in
stressful situations may differ in some fundamental ways.
Examining the results on performance and heart rate change
together. physiologically males appear to be more stressed:
than females under competition but: do not make the perfor-
mance gains that~females make. Both of these findings are
in agreement 'with the trends reported by FlSh (1978). T e
high ‘heart rate and_low performance change scores of‘malesf
when compared‘to.females may indicate_that‘males have been
stressed past an optimal”ievel of_performance;T Exploring
this 'pos“sibilityr the autﬁdr plotted male "‘pe'rfo‘rmance "against
maleiheart rate when under stress. The distribution of
vpoints did not resemble the inverted U (Malmo. 19593 Cox,
19?8) which would have lent support to the hypothes;s of males
being stressed beyond their optimal level of performance.»

Females by increasing their performance under competition
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without concomitant heart rate increases appear to be dealing
with'the streszul,demahds_of‘thevsituétion in a physiologi-
cally.more economic way than males. This has also'ﬁeen>ther
conclusion of Frankenhaeuser et al. (1978) in their sthdy"éf
sex differgnqes in catecholamine secretion in a stressful
situation}, |
R Male heart rate change'wés also found to be greater than
female heart rate change frbm'the‘first to the second rélaXa+
tion périod (RHRA). It appears that males were more spresééd
priqr}tothe_édmpetition than'feméles-wﬁiéh wassaisofindicatéd
by Fish (19?8); "The authdr’knows 6f ho,studiesAexaQinihgi
sex difféfences iﬁ physidldgical arouSél once ﬁhé knleedge
of a forthcoming competition has been introducéd.”but‘éfill:
prior to:théiactual'¢ompetition. Whetﬁer it is the méfe
presence of another person introduced into the experiment
(Zajonc;'l965), or the evaluation apPréhensioﬁ ihdudedlby"Hn
the impending ¢ompefition (Cbtfrell; 1968).‘that'cau$eéfan"
increase in physiological arousal is debatabié and cannot be
answered here. It can be'conclﬁdéd;'howéVér;'that maiés” 
were more physiologically aroused and stressed by the_know—
1égge of the fortthmingscompetition'aﬁd the'presenéefoffthe
competitor than were fémales.'jTh;S'difference1be£ween'ma1es
and'fehales-should be explored furthef; o

'.As previously stated due to individual differencés in

heart rate and_to pfevent the-law of initiai.valuéf(hildgr.
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1967) from influencing the results change in heart rate scores
from the seventh to eighth trial were used. One might specu-
Vlate however that because females tended to have a higher
initial heart rate than males that they might have very 1ittle
room to ‘further increase their heart rate. However, this pos-
sibility is contraindicated by the fact that an examination of
the actual initial relaxation'heart rate'scoresifOr fenales
(M=79.95) was relativelytlow'conpared to maximum heart rate.
This suggests that heart rates for the females were not too
high to prevent a: further increase. ‘ | Ny

B As in the case of performance heart rate change. relaxation
heart rate change was not affected by the sex of the competitor.
As previously stated. this indicates the acceptance of males'
and females equally as potential competitors for there is no
difference in ‘the stress response they elicit from subjects.'

Pleasantness change scores from the first to the ‘'second

relaxation period (RPLEASAJ revealed'a‘nearly éignificant'éec
of subject X sex of competitor interacticn{; Porfnaleértheir
decrease in rating of,pleasantness was greaterlwhen they were
faced'with competing:against'a maie ecmpetitor than when‘
facing competiticn againat a female.ccmpetitcr.‘"For females
their decrease in rating‘of pleasantness was greater:when |
they would be competing against a female competitor than
againet a male competitor._ It.therefore appears that subjects

are rating as slightly more pleasant the relaxation periods_}
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prlor to competltlon agalnst a member of the opposite sex.-
Ph1° is a surpr1s1ng flndlng cons;derlng that the literature
on sex roles and competltlon leads one to speculate that '
females would rate as less pleasant the relaxatlon perlod
’prlor to competltlon agalnst a member ‘of the opp051te sex.
Qesearch 1mp11es that 1t would be more anxiety provoking forﬁ
a female to contemplate competltlon agalnst a male compet1~
tor (Horner._l968; Allen and Boivin, 1976) therefore 1t
should be seen as. less pleasant. The author thlnks that the
1nterpretat10n of this result lles not in the fact that com-
petltlon agalnst a’ member of the same sex 1s unpleas1 t‘p
ue but that the p0551b111ty of competln agalnst a member of
the opp051te sex may add a new dlmen31on to the expellment
whlch may make 1t more pleasant.' If women are now eme“glnv
into male domlnated areas of 5001ety thls tendency may ‘
represent a healthy attltude 1n both men and. women towards
a.potentlal confrontatlon;and 1ntegratlon of the_two in a
prodUctive‘enVirOnment."It must be remembered’howeverlthat'b
this finding canhot’be over-emphasized'or even'aCCeptéd since
it does fail to reach‘the .05 levelrofﬂsignifieahee'and‘
repﬁesents a'trend‘only; However, it'may be‘something of
1nterest to follow -up in further research. o _
AnalySLS on the final change score, chanoe in olaaaant-
ness from the seventh to eighth trial (PP»LAbA,; showeg thls

dependeht'variable to. not be ihfluenoed‘by7eitherlthe sex
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of the subjeet or the sex of the competitor. Both males and
-females foﬁnd the COmpetition equally»unpleasant.. “hefesis,
no. 1ndicat10n of males 11k1ng competltlon more than females
as indicated by a difference in pleasantness ratlng which
some studles'suggest~(Maccoby and Jacklln, 1974 p¢7e4?5;l~
It may be that males and females generally recard competltlon
in a similar way. Equally as 1mportant is the flndlng that
the sex of the competltor faced had no bearlng on how
pleasant or unpleasant the stressful 31tuatlon was percelved.
rThls 1nd1cates that subaects are respondlng to character1s-
tlcs of the stressful situatlon other than the sex. of the

competltor. 1n arr1v1ng at their ratlng of pleasantness.

Self- ?_port Measures

The final two dependent varlables examlned 1n thls experl-
ment were the two self-report measures. desire to w1n (DaSIKL)
»and estlmated success 1n the competltlon (SULCan).a_

~ Examining the effects of the sex of the subject en desire
to w1n. a trend 1nd1cating a greater d931re to w1n for males
than for females was_found. This flndlng dld not qulte |
reach the_acceptablep.OSJlevel,of sigmxf;cangg.(EA.OS).

Desire to Qih is lnterpreted as an ihdividaal's degmitive
desire to out-perform the other person and succeed in the
competition. The nearly significant (QA;68§ sex difference -
'may'indicate a»tendency for males:to“be mere competitive'“

and success oriented than females.'.However{pitpdoes fall
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short of significance and cannot be accepted as. unequivocal.
| That no effect due to the sex of the!competitorlwas.
found'is also important to note. It appears that“malesiana
‘femaleSICan face either an individual of the same or opposite
:sex in a competition and maintain the same desire“to?win. 3
It seems7like1y‘that it would be important for'a male to be
declared'the winner'hoth‘against another male.‘who might be
considered an expected and natural competitor,'and against
a female. for reasons of self esteem or as one‘subgect sald.
"I d be embarrassed to lose agalnst a woman" 1 SubJects were
free to compete w1th llttle risk- ‘of 1051ng a frlend sxnce
competltors were strangers and there was no opportunlty in
the experiment "to form frlendshlps. That females 1ndlcated]f
a desire to w1n regardless of whether they were fac1n5 a
male or female competltor 1s»31gn1flcant. Some researchers:
llke Horner (1968) have hypothesxzed that some women fear' 
success in a competltion-because of 1ts negatlve unfemlnlne'
consequences; partlcularly when in competltlon W1th a male.
If this was true in the present study then females shoul*
have indicated a low de51re to succeed when»fa01ng a‘male
competitor. That they did not, indicates a healthy attitude
for women'if'they are to expand into malehdominated'snheres
where they mlght have to compete for pos1tlons. 'However.
the fact that females 1ndlcated an equal oeszre to win

agalnst either sex_may also be anlindicatlon of a lack of
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suffieient negative‘consequences for winning against a male
'cpmpetitdr in the present étudy;. This‘hypothesie Caﬁ‘only
be epeculated updnthere einee“its validation is beyohd the
scope of this study. A |
A study by Parker (1972) contrary to the preaent study.
fand,that‘females indicated that the importance of‘do;ng
well was related to the sex of the competitor;"lt.wae most
important to do weli~when’working'a16ne and leastrimportahti
to do welJ when in competltlon agalnst a male. ho explana-'
tion for this flndlng WaS given and s1nce only female SUbJects
were used, no conclusions can be drawn as to male lmportance
of d01ng well as’ related to the sex of’ the competltor. No
other studlesyln this area are known by the author but should
be done. partlcularly in light of th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>