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The primary purpose of the present study was to investigate the

effect of peer presence upon the health-related physical fitness

test scores of college students. A total of 312 undergraduate

college students, 156 males and 156 females, 18 through 29 years

of age, randomly selected from the physical education activity lists
at Oregon State University were used in this study.

The subjects were divided equally into three groups and randomly

assigned to one of the following methods of testing: method A co-

acting; method B, audience; and method C, individual. In the co-

acting group, four subjects of the same sex were tested at the same

time. In the audience group, subjects were tested individually in

the presence of four peers, 2 males and 2 females. Subjects in the

third group, method C, were tested alone without the presence of

an audience or co-actors.

The dependent variables were three test items from American

Alliance for Health Physical Education Recreation and Dance, Health-

Related Physical Fitness Test (1980). The test items included were:



1) the twelve-minute-run-and-walk test, as a measure of cardiovascu-

lar endurance, 2) sit-up test for 60 seconds, as a measure of muscu-

lar strength and muscular endurance, and 3) sit and reach test, as

a measure of flexibility. A two by three analysis of variance fixed

model was used as the statistical tool to test the null hypotheses.

An alpha level of .05 was established.

The results of this study indicated that there was a significant

difference between the male and female health-related physical fitness

test scores for college students. Male mean scores were greater

than the female mean scores for the twelve-minute-run-and-walk test

and the sit-up test; however, female mean scores were greater than

the male mean scores for the sit and reach test.

There was a significant difference among test methods for the

twelve-minute-run-and-walk test and the sit-up test. The group mean

scores for method A, co-acting, were greater than the mean scores

for method B, audience, and the mean scores for method B, audience,

were greater than the mean scores for method C, individual.

No significant difference was found among test methods for the

sit and reach test. The obtained F value of 2.60 was less than the

tabular F value and the probability level of significance of .076

exceeded the established alpha level of .05.

There was no significant interaction between the sex of subjects

and the levels of methods used to test the twelve-minute-run-and-

walk test and the sit and reach test. However, there was a significant

ordinal interaction between the sex of subjects and the levels of
methods. The interaction was primarily related to test method C

(individual).
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THE EFFECT OF PEER PRESENCE UPON HEALTH
RELATED PHYSICAL FITNESS TEST
SCORES OF COLLEGE STUDENTS

CHAPTER I

INTRODUCTION

The purpose of the present study was to investigate the effect

of the presence of an audience as compared to performance in a group

setting (co-acting) as compared to individual performance on the

health fitness test scores of college students. The presence of

others in a testing environment is predicted to have either benefi-

cial or detrimental effects on an individual's performance.

The theory of social facilitation has been used to describe

the effect of behavior on the presence of other individuals. Re-

search efforts in the area of social facilitation have involved the

investigation of two classifications of inter-individual influence,

audience and co-action effects. An audience effect involves the

influence upon behavior of the presence of a passive spectator;

whereas co-action effects occur when an individual is involved in

an activity simultaneously with another person. The social facilita-

tion theory indicates that the effect of both social group settings

is not identical. Zajonc's (1968) generalizations pertaining to

an individual's performance indicated that when dominant responses

were correct, as in the case of achieving mastery, the presence of

an audience would enhance an individual's performance.



Purpose of the Study

The purpose of this study was to investigate the effect of peer

presence upon the health-related physical fitness test scores of

undergraduate college students 18 through 29 years of age. Subjects

were randomly selected from the class lists of activity classes con-

ducted by the Physical Education Department at Oregon State University

during winter and spring terms of the 1982-83 academic school year.

The major focus of the present study was an investigation of

the effect of the presence of a passive audience on physical fitness

test performance. The results of this study will assist physical

educators in understanding the importance of environmental factors

when testing college students. Potentially, the study offers valu-

able information for physical educators and individuals who are inter-

ested in testing and evaluating college students and adults related

to physical fitness.

If testing done in the presence of an audience is significantly

different from testing done on an individual basis, then the presence

of an audience needs to be recognized as one variable which affects

an individual's test performance. Similarly, the effect of taking

a test at the same time and with another person may also affect test

results. Standardized tests of physical fitness should include a

description of the number and type of individuals present at the

time the test is to be administered so that results can be inter-

preted accordingly. The presence of spectators and co-actors should

be considered as a significant variable to control and an important

methodological consideration (Bowman and Dunn, 1982).

2
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S

Hillery and Fugita (1975) tested 2,261 adults on simple manual

and finger dexterity tasks. The subjects were tested in groups

ranging in size from one to ten individuals. Subjects were found

to perform at higher levels when they co-acted in larger groups.

Their findings were supported by Martens and Landers (1969, 1972).

Thus, there is a good reason to believe that the presence of specta-

tors or co-actors will affect test results.

The American Alliance for Health, Physical Education, Recrea-

tion, and Dance, Health-Related Physical Fitness Test (AAHPERD, 1980)

is perhaps the most frequently administered fitness test in the

United States of America. However, the test directions do not ex-

plicitly state whether the test should be administered individually

or in a group situation. National norms have been developed for

the test. However, there is no mention as to whether the test norms

developed for the test were derived from group or individual testing,

or whether the subjects were tested in the presence of an audience

or co-actors.

Most researchers in physical education who have studied the

theory of social facilitation have grouped their investigations

into one of two general areas: the effect of others being present

as passive observers (audience), and the effect of others engaged

simultaneously in the same task but working independently (co-acting).

Most research to date has studied the effect of social facilitation

on motor fitness tests. There is little research in this area

related to physical fitness testing.

Due to insufficient studies on social facilitation theory and

the presence of others related to physical fitness testing, it was

important to investigate this area.
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Definition of Terms

For the purpose of clarification, the following definitions

were established for use in this study.

Arousal: Arousal is the extent to which a subject is activated

or excited, with low arousal associated with sleep or drowsiness,

and high arousal associated with extreme excitement (Schmidt, 1982).

It is useful to say that tasks involving attention are arousing and

that attention demand can often be measured in terms of arousal

(heart rate and skin resistance).

Audience Effect: Audience effect involves the influence upon

behavior of the presence of passive spectators (Schmidt, 1982).

There have been many laboratory studies of audience effects, and

the results are consistent with the idea that an audience is motivat-

ing or activating to the learner. Whether this activation will pro-

duce a beneficial or detrimental effect apparently depends on a number

of factors, which will be discussed later in chapter II.

Cardiovascular Effect: Cardiovascular effect is the ability

of a person to maximally employ the oxygen metabolic pathway (Mathews,

1978). An excellent cardiovascular condition reflects a strong heart,

good blood vessels, and properly functioning lungs.

Co-action Effect: Co-action effect occurs when an individual

is involved in an activity simultaneously with other persons (Singer,

1980). Co-action is the interaction between behaving individuals

that produce a motivation-like effect on performance (Schmidt, 1982).

Flexibility: Flexibility is usually interpreted as the range

of motion at a particular joint, measured in degrees. Flexibility
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is specific to the movement and there is a relationship of flexibility

measures to sex and age of subjects (Mathews, 1978).

Inverted-U-Hypothesis: The Inverted-U-Hypothesis is the rela-

tionship between arousal and performance. One of the oldest and

certainly one of the most interesting aspects of arousal and perform-

ance was discovered by Yerkes and Dodson (1908). They found that

increased arousal improves performance up to a point, but further

increases cause performance to deteriorate. The principle has been

called the Yerkes-Dodson Law, after its originator, but more com-

monly, the Inverted-U-Hypothesis (Duffy, 1962).

Motivation: Motivation may be defined as a factor(s) within

the individual that arouses and directs a person's behavior, given

the characteristics of the behaving subject at the time and the charac-

teristics of the environment (both perceived and real) at the time

(Singer, 1980).

Muscular Endurance: Muscular endurance is defined as the ability

of a muscle to work against a moderate resistance for long periods

of time. It differs from muscular strength in that it reflects the

ability of a muscle to contract and relax continuously over a period

of time (Mathews, 1978).

Muscular Strength: Muscular strength is defined as the force

that a muscle or a group of muscles can exert against a resistance

in one maximum effort (Mathews, 1978).

Passive Audience: Passive audience refers to a condition involv-

ing the presence of nonresponsive, silent spectators who do not clap,

cheer, or verbally interact with the performer but who do observe

the performer's behavior (Bowman and Dunn, 1982).
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Physical Fitness: Physical fitness is a multifaceted continuum

extending from birth to death. Affected by physical activity it

ranges from optimal abilities in all aspects of life through high

and low levels of different physical fitness, to severely limiting

disease and dysfunction.

Pate (1983) explained that physical fitness is health-

related and includes: 1) the ability to perform strenuous physical

activity with vigor and without excessive fatigue; 2) demonstration

of physical activity traits and capacities that are consistent with

minimal risk of developing hypokinetic disease. Pate suggested

four major implicatons for the health fitness emphasis:

1. Maintenance of good functional capacities in the
health-related physical fitness components dur-
ing childhood.

2. Exhibition of a level of habitual physical activity
sufficient to stimulate normal growth and develop-
ment.

3. Demonstration of a level of health-related physical
fitness that minimize the risks of later develop-
ment of hypokinetic disease, and

4. Acquisition of the skills, knowledge and attitude
that optimize the chance of maintaining good
health-related physical fitness throughout life
(Pate, 1983, P. 82).

Social Facilitation Theory: Social facilitation theory refers

to the effects of others on the behavior of an individual; or a situa-

tion in which the presence of others is predicted to have either

beneficial or detrimental effects on the individual's performance

(Zajonc, 1965).

Social Stimulation: Social stimulation is a synonym for social

facilitation (Bowman and Dunn, 1982).
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The Twelve-Minute-Run-And-Walk: The twelve-minute-run-and-walk

test, is a test to measure cardiovascular endurance. The purpose

of the test is to evaluate the individual's capacity to utilize rela-

tively large amounts of energy over an extended time or distance.

Interaction: Interaction is a statistical term which provides

investigators with information about the relationship between the

effects of the factors being studied. Courtney (1983) explained

that when interaction is present, the dependent variable is found

to have a different order of magnitude on levels of one of the inde-

pendent variables in the study. Statistical interaction can be dis-

cussed within context of two basic frames of reference: either it

is ordinal, or it is disordinal.

Statement of the Problem

The problem investigated in this study was to determine the

effect of peer presence upon the health-related physical fitness

test performance scores of undergraduate college students 18 through

29 years of age at Oregon State University. In investigating the

significant difference in the performance scores, the effects of

three testing methods were studied:

1. The first method was to analyze the effect upon an individual's

health-related physical fitness test score while performing

in a group of four subjects at the same time (method A,

co-acting).

2. The second method was to analyze the effect upon an individual's

health-related physical fitness test score while performing
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in the presence of four spectators, 2 male and 2 female

(method B, audience).

3. The third method was to analyze the effect upon an individual's

health-related physical fitness test score while performing

alone without the presence of an audience or co-actors

(Method C, Individual).

Hypotheses

The null hypotheses tested in this study were:

1. There is no significant difference between the health-related

physical fitness test performance scores for male and female

college students.

2. There is no significant difference among the health-related

physical fitness test performance scores while using three

different methods of testing.

3. There is no significant interaction between levels of the sex

of subjects and the three methods of testing.

Assumptions

The following assumptions underlie the present study:

1. The typical test of Zajonc's hypothesis is through two types

of social conditions: co-action, and the presence of an audience

(Singer, 1980). Zajonc's (1968) generalization pertaining to

an individual's performance indicates that when the dominant

responses were the correct ones, the presence of an audience

will enhance an individual's performance,



Z. The co-acting group will perform significantly better than the

audience group and the group tested alone without the presence

of an audience (Bird, 1973).

3. The simpler the task, the more likely dominant responses will

be correct (Singer, 1980).

4. If the task requires simple motor responses, the presence of

a passive audience or co-actor will serve to motivate the sub-

jects to give more maximal performance (Bowman and Dunn, 1982).

9
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CHAPTER II

REVIEW OF RELATED LITERATURE

The purpose of this study was to investigate the effect of peer

presence upon the health-related physical fitness test performance

scores of college students. The review of the literature was divided

into the following sections: classical social facilitation theory,

arousal theory, studies related to audience effects, and studies

related to co-action effects.

Classical Social Facilitation Theory

The effect of others on the individual's behavior, a classical

topic in social psychology, was studied extensively in the early

1900's, dating back to Triplett's original experiments on.pac.ing

and competition (Triplett, 1897). Early researchers revealed that

the presence of others could either facilitate or impair task perform-

ance. Social facilitation has two paradigms; namely audience effects

and co-action effects. Audience effects focus on the effects of

others on one or more performers, while co-action effects focus on

the effects of two or more individuals performing the same task simul-

taneously in view of each other. Triplett (1898) conducted a study

with 40 children who worked alone and in pairs in turning a fishing

reel as rapidly as possible. The children's performance in pairs

was compared to their performance alone. The results indicated that

20 children worked faster in pairs, while 10 children showed very

slight changes in speed. Triplett felt that performing in pairs

had an effect on most performers' speed, and those who performed
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slower were over-stimulated and lost muscular control. Those who

performed faster were positively stimulated. The initially faster

children evidenced a slight performance impairment and the slower

children had a slight performance improvement.

Allport (1924) conducted a number of studies which explored

the effect of social facilitation on an individual's performance.

Ailport studied the effects of co-action on graduate students on a

list vowel cancellation, multiplication and reversible perspective

attention, and free flow of word response associations. He found

that the presence of co-working groups tended to increase the quantity

of work done by individual members while the quality remained un-

affected. For mental work involving close attention, most individuals

worked at higher speed when stimulated by co-workers, and a few indi-

viduals' performance was impaired by social facilitation. Allport

concluded:

It is not difficult to understand why stimuli from the
group work should have a favorable effect upon the
amount (quantity) but not upon the quality of work.
"Amount," "Quantity" are determined, strictly speak-
ing, not by movement at all but by that fixity of
attention process which prevents any lapse or error.
Our study of social facilitation has in all cases
shown it to be a release of augmentation of some
form of movement. The social stimuli reinforcing
movement are more effective than those suggesting
constancy of attention (Allport, 1924, p. 269).

Allport conducted another study in which the subjects were given

short passages from the writing of two ancient philosophers and in-

structed to write as many arguments as possible to disprove the state-

ment made in the passages. The responses were graded on a three

point scale as to their relevancy and quality. The results showed

that individuals working in a group produced a greater number of
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statements than those who worked in isolation. However, those who

worked alone produced two-thirds of the highest rated statements

while those who worked in a group produced two-thirds of the lowest

rated statements. Allport concluded that overt responses, such as

writing, were facilitated through the stimulus of co-workers but

the intellectual or implicit responses of thought were hampered rather

than facilitated.

Allport (1924) explained that there are individual differences

in responses to social facilitation. He explained that children

are more susceptible to social influence than adults. However, he

also suggested adults displayed a wide range of responses to social

facilitation.

Allport was the major contributor to social facilitation research

during the 1920's period. Investigators who later conducted studies

related to social facilitation included Dashiell (1930), Pessin (1933),

Zajonc (1965), Cottrell (1968), and Klinger (1969). Dashiell (1930)

tested college students on multiplication of two placed numbers,

mixed analogies, and free serial word association. He found that

the presence of a passive audience resulted in speed at the expense

of accuracy. Pessin (1933) had college students memorize a list

of nonsense syllables. The results of the study showed that those

who learned alone performed significantly better than those who

learned in front of an audience. However, recall and retention was

greater for those who learned in front of an audience than for those

who learned alone.

Social facilitation studies showed that the presence of other

individuals, as co-actors or as an audience, enhance performance



13

on such tasks as multiplication (Allport, 1924; Dashiell, 1930),

chain association (Aliport, 1924); pursuit rotor (Travis, 1925).

Some studies, however, showed that the presence of other individuals

has detrimental or negative effects on performance.

In 1965 Zajonc presented a hypothesis which thought to unify

some of the seemingly conflicting results which research in social

facilitation was yielding. Zajonc examined both audience effects

and co-action effects. He reported that:

The emission of well learned responses is facilitated by
the presence of spectators, while the acquisition of new
responses is impaired. Audience enhances the emission of
dominant responses. If the dominant responses are correct
ones, as is the case upon achieving mastery, the presence
of an audience will be of benefit to the individual. But,

if they are mostly wrong, as is the case in the early
stages of learning, then these wrong responses will be
enhanced in the presence of an audience, and the emission
of correct responses will be postponed or prevented
(Zajonc, 1965, p. 270).

Zajonc based his hypothesis on the Hull-Spence drive theory

(Zajonc, 1965; Spence, 1956). The Hull-Spence drive theory suggests

that increased arousal will result in emission of dominant responses.

If the appropriate response is relatively strong in comparison with

possible responses, the increase in arousal level will lead to im-

proved performance.' If, however, the appropriate response is initi-

ally lower in strength than competing responses, then there will

be a decrease in performance, especially in the early stages of learn-

ing (Spence, 1956). However, Zajonc admitted that evidence which

suggests that the mere presence of others raises the arousal level

is indirect and lacking (Zajonc, 1965). Other researchers found

that the presence of other individuals is a source of arousal. This
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evidence shows that the presence of others is associated with in-

creased adrenal (Thiessen, 1964) and adrenocortical activity (Mason

and Brady, 1964) both fairly reliable indices of general arousal

level.

Cottrell (1968) agreed with Zajonc that social facilitation

enhances performance of well-learned responses and inhibits the

learning of new responses. However, Cottrell and other researchers

have shown that when anticipations of praise and criticism were

eliminated, the mere presence of others was not sufficient to in-

crease the drive level.

Cottrell, Wack, Sekerak, and Rittle (1969) conducted a study

to determine whether the presence of other persons who are not specta-

tors or co-actors produce drive effects upon individual performance.

Their study compared the effect of three conditions, alone, mere

presence, and an audience upon performance on a pseudorecognition

task. Other persons were present when the subject performed in both

the audience and the mere presence conditions, but only in the audi-

ence condition did they have the status of spectators. The task

used in this study placed verbal habits of different strength in

competition with each other. The subjects were 45 male students

enrolled in an introductory psychology course at Kent State Univer-

sity. They were assigned randomly to three experimental conditions

with 15 participants in each condition. One group performed alone,

another group performed in the presence of two spectators, and a

third group performed before two people who were not spectators.

Results showed that those who performed the task before an audience
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did significantly better than those who worked alone or in the mere

presence of spectators. There was no significant difference between

the alone group and the mere presence group. The results indicated

that the presence of an audience increases the individual's general

drive. On the pseudorecognition trials the presence of an audience

enhanced the emission of dominant responses. Previous research

has shown that this is the effect of drive manipulation upon re-

sponse emission on the pseudorecognition trials.

Paulus and Murdoch (1971) conducted a study similar to Cottrell,

Sekerak, Wack, and Rittle's (1969). They tested college students

on pseudorecognition tasks using responses based on habits of vary-

ing strength established in prior training. The subjects were

divided into four experimental groups: alone with no evaluation,

alone with evaluation, audience with no evaluation and audience

with evaluation. The subjects wrote down their responses rather

than saying them aloud so that the audience was not able to monitor

the subject's responses in the "audience no evaluation condition."

Results showed that anticipation of evaluation of performance pro-

duced an increase in the emission of dominant responses compared

to no anticipated evaluation. The presence or absence of an audi-

ence did not significantly alter the emission of dominant responses.

Klinger (1969) suggested that the mere presence of a co-actor

does not appear to increase drive level. He compared work done

in two different co-action arrangements with work done alone. The

subjects worked on a vigilance task and were to watch for repeated

irregularities in repeated visual signs. The subjects were divided
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into four experimental groups. In one group, two individuals worked

simultaneously and individually with no opportunity to compare their

detection accuracy. In another co-action group the errors were

made public to both individuals. The third group worked alone with

an error signal and the fourth group worked alone with no error

signal. The detection accuracy of the individuals working together

was almost identical to the two groups which worked alone. The

accuracy of the individuals in "co-action-errors public" was signifi-

cantly better than those individuals working alone.

Allport, Zajonc, and Cottrell have made significant contribution

to the literature of social facilitation. Allport (1924) stated

that social facilitation increases speed but not necessarily accur-

acy or the quality of work. Zajonc (1965) proposed that social

facilitation improves performance, and decreases the arousal level.

Cottrell (1972) suggested that increases in arousal level are due

to expected evaluation from the audience and are socially learned.

Expectation of evaluation will cause increase in drive level which

causes increases in the emission of dominant responses.

Social Facilitation and Motor Performance

Allport (1924) and Zajonc (1965) proposed that movements or

motor responses are sensitive to social facilitation. Allport (1924)

reported that "our study of social facilitation has in all cases

shown it to be a release of augmentation of some form of movement."

Zajonc (1965) added that "simple motor responses are particularly

sensitive to social facilitation effects." Travis (1925) studied
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audience effects on 22 college students involved in a standard pur-

suit rotary activity. Once the task was learned, 18 of the 22 sug-

jects made better scores before an audience than when working alone.

Berridge (1935) tested college students on a strength task

using a dynamometer. He had three treatments. One group lifted

weights alone without knowledge of results, another group lifted

with knowledge of results, and a third group lifted in the company

of other performers with the results announced so all could hear.

The subjects in the third condition lifted the most weight while

the subjects in the alone-without knowledge of results lifted the

least weight.

Carmwint & Lathford (1970) studied the effects of co-action

and competition on a simple motor task which involved pulling out

a lever. The subjects were 40 male and 40 female adults. Half

of the subjects performed alone and the other half co-acted with

one other subject. Half of the co-acting and alone subjects were

given instructions to increase competitive motivation. The results

of the study showed that the presence of co-actors greatly increased

the response rate of females but had little effect on males. For

both males and females, competition increased the rate of respond-

ing only when a co-actor was present.

Bird (1973) conducted a study to test the effects of the pres-

ence of an audience as compared to co-action during performance

of two different psychomotor tasks. Knowledge of results was not

given to subjects until testing had been accomplished. The results

showed that the effects of an audience and co-action group were
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not identical. The co-action group performed significantly better

than the audience group on the tasks. However, there was no signifi-

cant difference between the co-action and the alone group, nor between

the alone and the audience group. The findings by Bird (1973)

strongly suggested that the two paradigms of audience and co-action

cannot be viewed as having identical social effects.

Springsteen (1975) tested 120 college males on the Minnesota

Rate of Manipulation Test (MRMT). The subjects performed alone

and before three different groups including: audience of four

females, audience of four males, and audience of two males and two

females. Springsteen concluded that all audience groups inhibited

learning but performance was facilitated. A passive female audience

caused significant increase in performance when compared to passive

male and mixed audience.

Martens and Landers (1969) studied the effect of one and three

co-actors on individual performance of a muscular endurance task

for 8, 13, and 18 years old males. The subjects were seated and

asked to hold their dominant leg in a horizontal position as long

as possible. Individuals who performed in quadrads performed signifi-

cantly better than individuals performing in dyads or alone. There

was no significant difference between individuals and dyads. Martens

and Landers concluded that perhaps the presence of some minimum

number of individuals is needed to produce sufficient arousal to

significantly alter performance.

Landers, Bauer, and Fletz (1978) designed a study to replicate

Martens' procedures and to examine the effect of the following four
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treatment conditions: audience present, video-tape present, audience

not present, video-tape absent, i.e., alone-control conditions. Only

the initial stages of learning were investigated when it became

obvious that the employment of Martens "learning criterion" did

not produce responses of sufficient habit strength to be consid-

ered well-learned. Their subjects were 60 right-handed males from

various physical education basic-instructional classes at Pennsyl-

vania State University. They ranged in age from 18 to 25 years.

The basic design was a two by two (audience by video-tape) factor-

ial encompassing the presence of the audience or absence of the

video-tape. Subjects were randomly assigned to four treatment condi-

tions with the restriction that there be 15 subjects in each condition.

The results of the Landers, Bauer, and Fletz study (1978) replicate

Martens's (1966) findings in providing support for Zajonc's (1965)

prediction for the initial stages of motor learning. Subjects per-

forming before an audience were more variable in their performance

compared to subjects performing without an audience. Evidence for

the arousal mechanism underlying Zajonc's social facilitation hypoth-

esis was indicated in the study by subjects in the presence of an

audience having greater self-reported arousal; in some treatments

this arousal was shown to be positively correlated to their per-

formance scores. It was clear that the audience effect for the

variable error component accounts for a very small portion of the

variance (W2=0.02). This relatively small effect was in accord

with most of the audience literature where the audience had been

a group of passive observers.
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Considering the audience and video-tape conditions in the

study, the audience had the greater effect upon performance; al-

though the video-tape condition did affect performance after the

criterion was attained. It was interesting that the audience and

video-tape conditions, when combined, did not interact to produce

greater arousal increments and performance decrements in this treat-

ment condition.

The size of the audience has not been shown to be linearly

related to arousal and motor performance measures (Landers and

McCullogh, 1976; Wankel, 1977). Cottrell (1968) reported that sig-

nificant audience effects occurred with an audience size of two

to four persons.

Arousal Theory (Inverted-U Hypothesis)

The social facilitation hypothesis proposed by Zajonc (1965)

and Cottrell (1972) maintained that an audience acts as a stimulus

to elicit arousal or drive which in turn enhances the emission of

the dominant habit. Arousal can be thought of as a dimension that

describes the extent to which the individual is energized (Schmidt,

1982). It ranges from deep sleep to the highly energized state

characteristic of an individual fighting for survival in combat

or competing in an important sporting event.

One of the oldest and certainly one of the most interesting

aspects of arousal and performance was discovered by Yerkes and

Godson (1908) when studying the rate of learning in mice. They

found that increased intensity of electric shocks delivered to the
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mice increased the rate of learning, but only up to a point.

Beyond this point, further increases in the intensity of each

shock seemed to impair learning. If the shock is arousing, then

there appeared to be an optimum level of arousal for learning but

further increases caused performance to deteriorate. This principle

has been called the Yerkes-Dodson Law, after its originators, or

more commonly, the Inverted-U Hypothesis (Duffy, 1967; Schmidt,

1982).

The idea of an Inverted-U relationship between arousal and

performance of individuals is of great interest to motor behavior-

ists. Weinberq and Ragan (1978) have provided evidence for this

phenomenon in motor performance. They asked college male students

to perform a task in which tennis balls had to be thrown at a 5

centimeter target 6.1 meters away. After ten trials of initial
practice, the subjects were asked to fill out a questionnaire, and

then received one of the three feedback statements. In the high

stress condition, the subjects were told that they were only in

the 10th percentile and that 90% of the population of college males

would have performed better than they did. The moderate stress

condition placed the subject in the 40th percentile, with a feedback

statement that 60% of the population performed better than this.

In the low stress condition, the subject was told that his throws

were in the 70th percentile, so that only 30% of the population

was better at throwing.

Because the subjects were told that this task was an important

predictor of success in most sport tasks involving throwing, such



22

statements about their level of performance were expected to be

arousing to differing degree. The result indicated that increased

arousal from the low stress to the moderate stress condition produced

strong gains in performance, but further increases in arousal associ-

ated with the high stress condition produced a decrease in throwing

proficiency relative to the moderate stress condition. As predicted

by the Yerkes-Dodson Law, there was a clear optimal level of arousal

for the performance of this motor task.

Spielberger (1966) proposed that a discussion of the relation-

ship between arousal and performance would not be completed without

mention of differences among individuals in terms of "arousability."

Some people seem never to become excited regardless of what happens

to them, while others seem highly nervous and under stress most

of the time. Such effects have been measured by paper and pencil

tests that assess the variable anxiety. Two kinds of anxiety have

been identified: state anxiety and trait anxiety (Spieiberger,

1966). State anxiety is another label for the type of arousal often

assessed by questions such as "are you worried about your performance

now?." A second kind of anxiety is trait anxiety, which is a measure

of individual's general tendency toward worry or anxiety. It. is

assessed by questions such as "are you usually worried about your

performance?."

Schmidt (1982) reported that, if trait anxiety is a variable

that determines one's "arousability" in motor tasks, it would there-

fore seem to be of importance in predicting the effects of motivating

conditions in different individuals. That is, the effect of motivat-

ing conditions on human performance will depend somewhat on the
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nature of the people who are being motivated. If a given level of

arousal is optimal for a given task, an individual who is high trait-

anxious will reach that level with less external motivation than

an individual who is classified as low trait-anxious.

Performance, according to the Inverted-U Hypothesis, is influ-

enced by arousal and motivation. The mechanisms that appear to

limit performance under stress, e.g. audience, are related to the

decrease in cue utilization, the failure of the decision-making

process, and the decrease in the accuracy of the patterning of

muscular activity. Tasks that have high force requirements, low

decision-making requirements, relatively stereotyped response pat-

terns, and high levels of practice appear to be least affected

by stress.

Schmidt (1982) suggested that performance of some tasks under

different levels of arousal is estimated for two different levels

of practice on the task. It can be expected that as the level of

skill increases with practice there is a corresponding increase in

the level of arousal that produces maximum skill level. Also,

attention may shift from internal thoughts of failure to the criti-

cal elements of the task. When skills are more highly practiced,

so that the attention demands are less, presumably individuals can

tolerate high arousal and motivation more easily. These kinds of

effects have never been documented in experimental settings, but

such effects do seem predictable from the other principles of stress

that have been documented experimentally.



24

Audience Effects

As early as 1897, Triplett reported that the presence of an

audience caused both negative and positive performance fluctuation

in a reel winding task and in competitive bicycle riding. An audi-

ence is generally a disrupter of complex tasks and poorly learned

tasks, whereas the presence of an audience is likely to facilitate

performance of simple direct and well learned actions.

Gates (1924) attempted to measure quantitatively the assumed

effect of an audience. The field of investigation was limited to:

1) the effect of spectators on a certain group of subjects, college

women, 2) the influence of a particular kind of audience-fellow

students and the instructor of the subjects, 3) the reaction caused

by the mere presence of the observer not to anything they might

do in the way of friendly or unfriendly behavior, and 4) the effect

of this particular audience on these particular subjects in few

simple or associative motor responses. Three groups of subjects

were used. All three groups were given individually the following

tests in order: a coordination test; the Wood-Worth-Wells Color-

Naming Test; and a vocabulary test. The data from Gates's (1924)

study showed great variability when observers were asked to note

expressions of emotional disturbance in others. The results sug-

gested that the mere presence or absence of spectators has a very

slight effect, if any. There is a suggestion that the better per-

formers in the three tests were disturbed more than were the average

and poor subjects by the presence of spectators. However, Gates
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found that working together tends to benefit the work scores as

measured in comparison with working alone.

Travis (1924) used an eye-hand-coordinati:on test with 22 indi-

viduals, and found that 81.80% had a higher average for the ten

scores in the presence of an audience than for the highest ten con-

secutive scores when working alone. Sixteen or 72.70% obtained

their highest score while working in the presence of the audience;

three or 13.60% had scores during the performance in the presence

of the audience that were equal to the highest scores obtained when

working alone; and three or 13.60% had scores in the presence of

spectators which were below the highest scores attained when the

subjects worked alone. Travis (1925) indicated that there was

indication of superior eye-hand-coordination among the subjects

tested in a social situation. Statistically the degree of superior-

ity was not significant. Yet, a study of individual performance

left no doubt as to the fact that the influence of the audience

materially raised the score.

Dashiell carried out an extensive program of research in social

facilitation in the 1930's. He found considerable improvement in

performance due to audience effects on tasks as simple as multiplica-

tion and word association. But, as was the case in many other areas,

negative audience effect was found. In 1933 Pessin asked college

students to learn lists of nonsense syllables under two conditions,

alone and in the presence of an audience. The average number of

errors made in the audience condition was considerably higher than

the number made in the alone condition. In 1931 Husband found that
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the presence of an audience interfered with the learning of a finger

maze. In 1933 Pessin and Husband confirmed Husband's results.

It would appear that the emission of well-learned responses was

facilitated by the presence of an audience, while the acquisition

of new responses was impaired.

Cottrell (1969) found that the mere presence of persons who

were blindfolded did not enhance the emission of dominant responses.

He concluded that the mere presence of other persons was not suffici-

ent for producing audience effects. The results of Paulus and

Murdoch's (1971) study supported Cottrell's findings (1969), that

the observation of one's performance by others produces social facili-

tation of the responses governed by the strongest habits. Audience

presence in itself did not significantly affect the emission of

dominant responses. Thus the presence of an audience appeared to

be a source of drive only when it was accompanied by anticipated

evaluation.

An experiment by Henchy and Glass (1968) hypothesized that the

presence of an audience enhances the emission of dominant responses

at the expense of subordinate responses, only under conditions where

the audience is perceived to be an evaluative element in the situa-

tion. The experiment also tested an arousal interpretation of social

facilitation phenomena by taking direct measurement of autonomic

response during task performance. Subjects were 71 high school

and college students responding to an advertisement for research

placed in a local newspaper. Three cases of the experimental

manipulations were discarded.
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The remaining 68 subjects ranged in ages from 15 to 29. Each subject

was paid for participation in the experiment. The verbal stimuli

were 10 letter nonsense words used in previous studies (Solomon,

1964; Zajonc and Sales, 1966). Palmar skin resistance and heart

rate were measured. A ground electrode was placed on-the wrist

of the same arm. Heart rate was also recorded. Subjects were tested

individually and randomly assigned to one of the four experimental

conditions: alone condition, non-expert together condition, expert

together condition, and alone recorded condition. The dependent

variables were the number of times words of each training frequency

class were given as responses to the pseudostimulus slides. A second

dependent variable was the level of arousal as measured by skin-

resistance and heart-rate responses during the experimental session.

The results confirmed the main hypothesis. The probability

of dominant responses was found to be higher for subjects who thought

their performance was being evaluated in contrast to those who worked

either in the presence of a nonevaluating audience or alone. Physio-

logical data failed to support an autonomic arousal interpretation

of social facilitation effects. The results also indicated that

threat of evaluation in the absence of an audience can produce ener-

gizing effects upon performance almost identical to those obtained

when experts are observing the individual. There was some evidence,

however, that mere presence did enhance the emission of dominant

responses relative to the condition in which the individual worked

alone. Although, this difference only approached statistical signifi-

cance, Henchy and Glass reported:
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One cannot unequivocally disconfirm Zajonc's original
proposal that the mere presence of others is a suffi-
cient condition for producing audience effects on
performance. An evaluation apprehension interpreta-
tion would suggest that these effects may be attributed
to anticipation of favorable assessments in the spec-
tator's condition (Henchy and Glass, 1968, p. 454).

Cohn and Davis (1973) continued the approach of Henchy and

Glass, but with the assumption that a nonevaluative audience (passive)

can produce arousal in performing subjects, though to a lesser degree

than the evaluative audience.

Griddle (1971) designed a study to establish whether or not

the physical presence of other individuals was a necessary condi-

tion for the occurrence of social facilitation with female subjects.

Subjects learned lists of paired associated words while alone or

while observed from behind a one-way screen. He reported that,

neither of the main effects nor the interaction effects were signifi-

cant in the analysis of the practice list data. The findings sug-

gested that the drive hypothesis accounting for social facilitation

held for females and that the physical presence of observers was

not a necessary condition for the occurrence of social facilitation.

Audience Effect and Motor Performance

Simple motor responses are particularly sensitive to social

facilitation effects. In 1925 Travis obtained such effects in a

study in which he used the pursuit-rotor task. In his study the

subjects were required to follow a small revolving target by means

of a stylus which he held in his hand. Travis found a clear improve-

ment when his subjects were observed by an audience. Their accuracy
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on ten trials before an audience was greater than on any ten previous

trials, including those in which they scored highest. Bergum and

Leher (1963) using a vigilance task, indicated that performance

tasks would improve by the presence of an audience.

Singer (1965) attempted to determine the effect of an audience

on athletes and nonathletes performing a novel task. A stabilometer

adapted from Bachman (1961), and adjusted by Turvey (1963) was used

as the model task. The subjects were 16 athletes, representing

the following sports: basketball (4), baseball (2), track and

field (1), gymnastics (1), tennis (4), golf (2), and wrestling (2).

Sixteen nonathletes were selected from the required physical education

classes. Each subject was given 10 to 30 second trials to learn

how to balance on a stabilometer. The next day they were allowed

three more trials alone, and three trials before a group of specta-

tors. In front of the spectators, the nonathletes were observed

to perform significantly better than the athletes. Even when partici-

pating alone, the atletes did not show superior balancing ability.

Singer (1970) conducted a follow-up study to test the effect

of spectator's presence and absence at early and later stages of

skill acquisition. It was hypothesized that: a) early stages of

practice would be beneficial in the absence of others while later

stages would be facilitated with the presence of others, b) social

effects on performance would be temporary rather than permanent.

The subjects were 32 male and 8 female undergraduate students en-

rolled in physical education classes at Illinois State University.

The subjects were assigned randomly to 4 groups of 8 males and
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2 females each. One pair of groups had 10 trials with spectators

present and the other pair had 10 trials alone. All subjects re-

turned 48 hours later at the same time for a 3 trial retest. One

of the spectators-present group was retested with spectators present,

and the other transferred to the alone condition. Similarly, one

alone group was retested alone and the other was retested with specta-

tors present. The spectators-present condition consisted of having

3 male and 3 female college students sitting quietly in a semicircle

around the subject, watching the individual perform the task. A

mirror-tracing apparatus was used. The results indicated that there

was no significant difference between groups with spectators' presence

or absence using any of the measures (Singer, 1970).

Because of the complexity of the human organism and the degree

to which a skill may have been learned, the presence or absence

of an audience may seem to have unpredictable effects on different

people. There was indication that the presence of others might

prove to be detrimental if the skill, especially a more complex

one, was in the early stages of being learned. Highly developed

skills are less affected by distractions. Singer (1980) reported

that, social facilitation interactive forces can influence perform-

ance differently than when the person undertakes a task under isolated

conditions.

In the review of the related literature no studies were found

which examined the effect of peer presence in relation to the physical

fitness testing environment for college students. There is a critical

need to conduct research to determine such effects. Bowman and
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Dunn (1982) analyzed the effect of the presence of others on three

psychomotor measures with 30 educable mentally retarded children

attending public school in the Portland, Oregon Metropolitan area.

Six groups with five randomly selected subjects were obtained from

six different public schools. The subjects ranged in chronological

age from 8 to 12 years with a mean of 10.42 years. There were 20

male and 10 female subjects. They were tested on three fitness

test items from the American Alliance for Health, Physical Educa-

tion, Recreation, and Dance Special Physical Fitness Test for the

Educable Mentally Retarded (1976). The test items were: sit-up,

shuttle run, and standing long jump. Subjects were tested twice

on the three fitness test items. In one test session, the experi-

menter and the student performed before a passive audience composed

of four of the students' peers and one adult observer. During the

group testing, the passive audience did not verbally interact with

the performers.

Two sets of scores were obtained, one from the subjects indi-

vidualized testing and another from the subject's group setting.

Mean scores for group and individual performance on multiple-trial

test items were computed. A comparison was made between two separate

conditions (groups vs. individualized testing) for the performance

of three fitness test items. The standing long jump performance

was not significantly influenced by the presence of a group. The

shuttle run was the only test item that involved co-action in the

group testing environment. Faster time was recorded when subjects

performed with a partner before a passive audience.
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A significant difference existed between group and individual

performance on sit-ups. The presence of a group appeared to motivate

the subjects to withstand stress associated with higher levels of

performance. Bowman and Dunn reported:

Results of this study lend empirical support to
Zajonc's hypothesis (1964) that simple motor
responses are particularly sensitive to social
facilitation effects. If the task required a
simple motor response, as was the case for sit-up
performance, the presence of a group or co-actors
served to motivate the subjects to give more
maximal performance (Bowman and Dunn, 1982, p. 451).

Co-action Effects

Co-action effect refers to persons engaged in the same activity

at the same time but not directly interacting with each other.

The historical development of co-action research has diverse roots

which can be traced to many concerns such as optimal social condi-

tions for children's classroom learning, industrial worker's produc-

tivity, and adult's performance on intellectual and psychomotor test

batteries (Landers, 1976). German educational psychologists were

interested in whether school work done at home in semi-isolation

was better than that done under co-acting conditions at school.

They found that pupils performed various tasks better in co-acting

class conditions than at home, in spite of the disturbing influence

of classroom noise.

Variables mentioned as modifying the performance observed in

the co-acting class condition were the amount of original learning

required for task completion (Schmidt, 1982) the age of the pupils,

and the type of instructions (e.g., work quickly and well) given
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prior to performance. The nature of the effect of co-action on

performance speed is perhaps best illustrated by a field study of

women factory workers in a shoe assembly-line operation (Lorenz,

1933). The co-action results for measures of performance quality

were less impressive than those reported for quantitative aspects

of performance. There was little evidence in the early co-action

literature for claims that co-action either enhances or inhibits

the qualitative aspects of performance. However, Allport's data

(1920)for the quality of free thought associations did not show

a significant difference between co-acting and alone conditions.

Since Zajonc (1965) revived interest in the effect of social

facilitation, researchers have suggested that performance is im-

proved by the presence of others provided that the performance em-

ploys dominant responses in the presence of co-actors. Klinger

(1969) found that performance was improved by the presence of co-

actors only when the co-actor had access to information about the

quality of the subject's performance. There is some evidence that

co-action effects occur only when the co-actors perceive that their

performance is under surveillance and is being evaluated. Cottrell

(1968) was unable to find facilitation of performance in the presence

of a disinterested audience.

Hunt and Hillery (1973) conducted a study to determine the

effects of co-action on dominant responses in stylus. maze tasks. The

outcomes were hypothesized from Zajonc's proposal: 1) performance

on a complex task is impaired by the presence of co-actors, while

performance on a simple task is facilitated by the presence of
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co-actors; 2) a change in the dominant response from incorrect

(complex) to correct (simple) during learning is accompanied by a

change in co-active effects on performance from impairment to facili-

tation. Subjects included in the study were 45 male and 39 female

undergraduate students. Two types of mazes were used, simple and

complex. The subjects were randomly assigned to one of four condi-

tions: simple maze/alone, simple maze/co-action, complex maze/alone,

and complex maze/co-action. The total number of errors each subject

made in completing 10 trials was recorded. The results confirmed

both hypotheses. Performance on a complex task was impaired by

the presence of co-actors, while performance on a simple task was

facilitated by the presence of co-actors. For the co-acting subjects,

the rate of learning increased, while for the alone subjects the

rate decreased. This supported the hypothesis that the presence

of others hinders performance when the dominant response was in-

correct (complex), and would help performance when the dominant

response was correct (simple). The significant difference found

between the alone and the co-action conditions lent support to

the mere presence argument (Hunt and Hillery, 1973).

Co-action Effects and Motor Performance

Co-action settings often arouse individuals to greater motor

performance levels (Singer, 1980). This may be due to the motiva-

tional aspects of the situation. The benefits of co-action has

been reported by Bird (1973). In her study subjects performed

either a manual dexterity or a hand-steadiness task. Subjects
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were assigned to one of the three groups: perform alone, perform

in a co-action situation, and perform in the presence of a passive

audience. Bird's results (1973) indicated that the alone group did

significantly differ from the other two groups. The co-action group

achieved better scores than did the group which performed in the

presence of a passive audience.

In the manual dexterity task, the alone and the audience groups

performed similarly, while the co-action group achieved significantly

higher scores than the other two groups in both tasks.

Singer (1980) found that the social facilitation effects of

co-action were more predictable with familiar tasks than with less

familiar and difficult ones. The negative effects of co-action

in the form of nondesirable stress, may have operated to depress

individual performance. He also added, that co-action often

aroused individuals to greater performance levels. With simpler

tasks, the dominant responses were more often correct.

Martens and Landers (1972) conducted a study to test the hy-

pothesis that increasing the number of co-actors results in increas-

ing impairment in motor performance, and to determine what compo-

nent(s) of the co-action situation produce the social facilitation

phenomenon. Alone, dyads (two), triads (three), and tetrads (four)

were the four co-actor levels. Three levels of evaluation potential

were created: normal co-action situation (direct evaluation),

the removal of visual cues but knowledge of other's performance

outcome (indirect evaluation), and no potential for evaluation (no

evaluation). The subjects were undergraduate male students enrolled
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in physical education activity courses at the University of Illinois.

The motor task was a modified version of a roll-up game. The task

objective was to move the ball up an incline by manipulating two

rods upon which the ball rests. Beneath the path of the ball's

movement were seven adjacent holes. The holes were numbered in

sequence so that the greater distance the ball traveled the higher

the score. In all evaluation potential treatments, subjects sat

on one side of a long table with each apparatus spaced at 54 inch

intervals.

The significant co-action main effect from the factorial part

of the analysis showed that for all three levels of evaluation poten-

tial, individuals in tetrads (four) were more impaired in their

performance than individuals in dyads (two) and triads (three).

The tetrads (four) produced greater social facilitation effects

on a molecular endurance task when compared to individuals who

performed alone (Martens and Landers, 1972).

In relation to group size effect, Hillery and Fugita (1971)

studied the effect of the number of individuals co-acting while

taking two standardized motor performance tests. They concluded

that a group size effect with performance appeared to increase

somewhat linearly with an increase in the number of co-actors.

Summary

The review of the literature presented the theoretical rationale

which underlies this study. Based on the review, the following

observations are warranted:
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1. The effect of others on the behavior of an individual was

formulated into a testable hypothesis by Robert Zajonc (1965)

who speculated that social presence increases the level of

arousal within a performer. When dominant responses are cor-

rect, as is the case with skilled performers, the presence of

others should be of benefit to the individual (Zajonc, 1965).

2. The typical test of Zajonc's hypothesis was through two types

of social conditions: audience, and co-action effects

(Singer, 1980).

3. Most social facilitation researchers claimed that the presence

of others should always facilitate the dominant response (Bond,

1982). However, some reported that performance was not in-

in the presence of others (Martens, 1969).creased

4. Arousal level was described as a result of the presence of co-

actors or an audience. It was concluded from the literature

that the presence of others appeared to arouse general drive,

and facilitated performance according to the subject's skill

level, and task used. In an audience situation when the skill

was low, performance was impaired, but when the skill was high,

performance was enhanced (Schmidt, 1982).

5. The simpler the task, the more likely dominant responses will

be correct (Singer, 1980).

6. Bowman and Dunn (1982) reported that simple motor responses

were sensitive to social facilitation effects. If the task

required simple motor responses, as was the case for sit-up

performance, the presence of passive audience or co-actors



38

served to motivate the subjects to give more maximal

performance.

7. According to Bird (1973) the presence of others affected indi-

vidual's performance differentially according to the type of

task, and the type of social situation.

8. Group size effect will increase performance somewhat linearly

with an increase in the number of co-actors. Martens and

Landers (1972) reported that two to four individuals were neces-

sary to produce a social facilitation effect.

The review of the related literature failed to find studies

which examined the effect of peer presence in relation to the phys-

ical fitness testing environment for college students. There is

a critical need to conduct research to determine such effects, and

to analyze the following questions.

1. Do male college students perform better than female college

students regardless of the method of testing?

2. Do test results obtained in the presence of an audience differ

significantly from results obtained in an individual setting?

3. Do test results obtained in a setting where more than one indi-

vidual is tested at the same time differ significantly from

results obtained in an individual setting?

4. Do test results obtained in the presence of an audience differ

from results obtained when more than one individual is tested

at the same time?
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CHAPTER III

METHODS AND PROCEDURES

The primary purpose of this study was to investigate the effect

of peer presence upon the health-related physical fitness test

scores for college students aged 18 through 29 years. The study

was conducted with male and female undergraduate students at Oregon

State University, randomly selected from the class lists of selected

physical education activity classes offered by the Department of

Physical Education during the winter and spring terms of the 1982-83

academic school year.

In this chapter, the methods and procedures used in the study

are presented in the following sections: procedures, selection

of subjects, selection of instruments, design of the study, and

the statistical analysis.

Procedures

The literature related to all aspects of the study was reviewed.

From this information a thesis proposal was developed and presented

to the thesis committee to conduct the study during winter and spring

terms of the 1982-83 academic school year. Permission was also

secured from the Human Subjects Committee of Oregon State University

(Appendix A) to conduct the study.

After receiving the subject's agreement form (Appendix B) to

participate in the study, the test methods and the test items were

discussed with the subjects prior to the initial testing. Personal
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score cards were designed by the investigator to record performance

scores (Appendix N. The test was administered at Oregon State

University in the main gymnasium and the gymnastics room in

Langton Hall.

A total of 312 subjects (156 male, and 156 female) were tested

using three items from the AAHPERD Health-Related Physical Fitness

Test (1980). The three test items were: 1) The twelve minute-run-

and-walk test, as a measure of cardiovascular endurance; 2) sit-ups

for 60 seconds as a measure of abdominal and back muscular strength

and muscular endurance; 3) sit and reach (held position for one

second) as a measure of flexibility. No knowledge of results was

given to the subjects until all the subjects completed the three

tests

Subjects were assigned to one of the following three test

methods: testing while co-acting in a group of four, method A;

testing in the presence of a passive audience consisting of four

individuals, method B; and testing alone without the presence of

co-actors or an audience, method C.

The study was a post-test only, control group design. For

the audience effect, method B, the same four students, 2 males and

2 females, served as an audience for all three test items. The

audience size was based upon previous research, which indicated

the occurrence of significant audience effects when using an

audience size of four persons (Cottrell, 1968; Martens and Landers,

1972).

The positioning of the audience was controlled by floor and

wall marks which were placed 10 feet from the subjects for all
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three test items. For the twelve minute-run-and-walk test, the

audience was positioned so they could observe each completed lap.

The audience members were informed that they were to participate

in a testing experiment; their responsibility was to act as a pas-

sive audience while the subject was performing. Audience partici-

pants were not allowed to express approval or disapproval, either

verbally or by facial expression. Subjects were not allowed to

talk or to compare scores in the co-acting group (method A).

Test instructions were presented verbally and a demonstration

of each test was provided by the tester. The total testing time

for completing all three test items was approximately 15 to 20 min-

utes for each subject. Each subject completed.the three tests over

two days. The sit-up and the sit and reach tests were given on

one day, and the twelve minute-run-and-walk test was given on the

next day.

Selection of Subjects

The subjects were selected from a population of 731 undergraduate

students at Oregon State University enrolled in 31 physical education

activity classes. A total of 312 subjects was included in the study

(156 male and 156 female). The subjects` distribution according

to the activity class and according to the school year is presented

in table I and table II.

The largest number of students, 89 were enrolled in the condi-

tion ing classes, with 69 students enrolled in the basketball classes.

The largest number of students, 136, was from the freshman class.
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while the rest of the subjects were distributed among the sophomore,

junior, and senior year.

Each subject was randomly assigned to one of the test methods

used in this study. Subjects were not included in the study if

they had a handicapping condition or disease. Only subjects 18'

to 29 years of age enrolled as fulltime students at Oregon State

University and participating in a physical education activity class

were included in this study.

TABLE I

DISTRIBUTION OF SUBJECTS ACCORDING TO ACTIVITIES

METHODS CO-ACT ING AUDIENCE INDIVIDUAL TOTAL

SEX

ACTIVITY
M F M F M F M F SUM

WT. TRAINING 4 6 4 1 9 3 17 10 27

RUNNING 4 5 4 5 5 3 13 13 26

GYMNASTICS 4 11 2 8 3 7 9 26 35

VOLLEYBALL 4 8 3 6 2 6 9 20 29

BASKETBALL 20 - 23 - 26 - 69 - 69

AEROBICS - 12 - 12 - 13 - 37 37

CONDITION 16 10 16 20 8 20 39 50 89

TOTAL 52 52 52 52 52 52 156 156 312
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TABLE II

DISTRIBUTION OF SUBJECTS ACCORDING
TO YEAR IN SCHOOL

SCHOOL
METHODS

YEAR SEX CO-ACTING AUDIENCE INDIVIDUAL TOTAL

MALE 22 17 27 66

FRESHMAN FEMALE 24 26 20 70

TOTAL 136

MALE 13 14 10 37

SOPHOMORE FEMALE 12 10 7 29

TOTAL 66

MALE 6 7 3 16

JUNIOR FEMALE 9 13 10 32

TOTAL 48

MALE 10 14 12 36

SENIOR FEMALE 8 3 15 26

TOTAL 62

SUM 104 104 104 312
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According to Courtney (1980), the minimum sample size needed

for contrasting the data in this study was 52 subjects per cell

(table III). This sample size provides a power level of 0.80, and

an, effect size of 0.25 with the alpha level (P) at .05. This power

level provides at least an 80% probability that a false null

hypothesis will be rejected. These criteria were recognized as

adequate for the two by three analysis of variance (ANOVA) test

used in this study.

TABLE III

MINIMUM SAMPLE SIZE

METHOD MALE FEMALE TOTAL

CO-ACTING 52 52 104

AUDIENCE 52 52 104

INDIVIDUAL 52 52 104

TOTAL 156 156 312

Selection of Instruments

Three test items from the AAHPERD Health-Related Physical

Fitness Test (1980) were used to measure the subjects' performance.

These items were selected on the basis of their reported validity,

reliability, objectivity, and administrative feasibility. A descrip-

tion of the test items is presented as follows:
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1. The Twelve Minute-Run-and-Walk Test for Distance: this task is

a field test of maximal functional capacity and endurance of the

cardiovascular system.

Equipment and Facilities: the test was administered in the

Langton Hall Gymnasium at Oregon State University. Each lap

around the Gymnasium equalled 135.33 yards. One mile required

the completion of 13 laps.

Scoring: the test was scored by the investigator to the nearest

of a lap.

Test Description: The purpose of the test was explained

to the subjects before the test started. In order to obtain

valid and reliable results subjects were provided a warm-up

period. Subjects were allowed to wear jogging shoes, shorts

and a T-shirt. The tester gave the signal "ready go" and the

running started on the command "go" from the starting line.

Performance stopped on the word "stop." Subjects were allowed

to walk between their laps, but they were asked to perform

as many correct laps as possible in 12 minutes. A description

of the running area is presented in Appendix D.

Reliability and Validity: The twelve minute-run-and-walk test

was utilized because of its current popularity as a field test

of cardiovascular endurance. A correlation of 0.90 and 0.92

was reported between the subject's score on the 12 minute test

and maximal oxygen uptake by Cooper (1982).

2. Sit-up: the purpose of the sit-up test was to evaluate abdomi-

nal and back muscular strength and muscular endurance.
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Equipment and Facilities: the test was administered in the

gymnastics room in Langton Hall at Oregon State University.

Mats, wall ladders, and a stop watch were used.

Test Description: subjects started by lying on their back with

knees flexed, and feet on the mat under the last bar of the

wall ladder. The wall ladder eliminated the necessity of having

a person hold the subject's feet. The subject's heels were

placed between 12 and 18 inches from the buttocks. The arms

were crossed on the chest with hands on the opposite shoulders.

The subject by tightening the abdominal muscles, curled to the

sitting position. The sit-up was completed when the elbows

touched the thighs, and the subject returned to the down posi-

tion and the midback made contact with the mat.

Scoring: the tester gave the signal "ready go" and the sit-up

started on the command "go." Performance stopped on the word

"stop." The tester recorded the number of correctly executed

sit-ups performed in 60 seconds. Rest between the sit-ups was

allowed, but subjects were asked to perform as many correctly

executed sit-ups as possible.

Reliability and Validity: the reported test-retest reliability

coefficient for the sit-up test ranged from 0.68 to 0.94

(AAHPERD, 1980).

3. Sit and reach: the purpose of this test was to evaluate the

flexibility (extensibility) of the low back and the posterior

thighs. Subjects were encouraged to warm up before the test.

Test Description: subjects removed their shoes and were told

to sit at the sit and reach boxes with their feet flat against
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the end of the board. Arms were extended forward with hands

placed on top of each other. Legs were fully extended and feet

were shoulder-width apart. The subjects were allowed to have

two trials before the initial testing. The position of maximum

reach was held for one second. The sit and reach box was

against the wall ladder to eliminate the need for additional

persons to support the box.

Equipment: the test apparatus consisted of a specially con-

structed box with a measuring scale where 23 centimeters was

at the level of the feet; the measuring scale was extended from

9 to 50 centimeters. In the co-acting test, four sit and reach

boxes were used at the same time.

Scoring: the score was the most distant point reached by the

subject's hands overlapped to the nearest centimeter, a descrip-

tion of the sit and reach box is presented in appendix D.

Reliability and Validity: the sit and reach test has been vali-

dated against several other types of flexibility test. The

reliability coefficient for the sit and reach test ranged between

0.80 and 0.90 (AAHPERD, 1980).

Design of the Study

The dependent variable for this study was the subject's score

on each of the three items of the AAHPERD (1980) health-related phys-

ical fitness test. The dependent variables were as follows: 1) the

twelve minute-run-and-walk test; 2) sit-up for 60 seconds test;

3) Sit and reach test.
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The Hypotheses

For each of the dependent variables, a two by three fixed model

analysis of variance (ANOVA) was used to test the following

hypotheses:

1. Hypothesis #1: There is no significant difference in the

health-related physical fitness test performance scores between

male and female college students.

H
0

Mm = Mf

2. Hypothesis #2: There is no significant difference in the

health-related physical fitness test scores among the co-acting

(method A), audience (method B), and the individual (method C)

methods of testing.

H
0

MA = MB = MC

3. Hypothesis #3: There is no significant interaction between

sex of subjects and the levels of methods.

The probability level (P) of 0.05 was used to test each of the

hypotheses. The power level of the statistical test was 0.80 with

an effect size of 0.25. A sample size of 312 subjects satisfied

the 2 and 306 degrees of freedom criteria (Cohen, 1969).

Statistical Analysis

The basic statistical tool utilized for the study was a fixed

model two by three analysis of variance (ANOVA). The F test is a

procedure for testing the significance of difference among the

means. Testing the hypotheses was accomplished according to the
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ANOVA, which was conducted on each of the sources of variation as

identified in the design matrix presented in table IV. Each of the

three dependent variables was subjected to this analysis.

TABLE IV

TWO BY THREE ANALYSIS OF VARIANCE

DESIGN MATRIX

SOURCE OF VARIATION df SS MS F computed

SEX 1 A A/1 MS sex/MS error

METHODS 2 B B/2 MS meth/MS error

SEX BY METHOD

(INTERACTION) 2 C C/2

MS sex by method/

MS error

ERROR 306 D D/306

TOTAL 311 E
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Mathematical Model

The mathematical model for the fixed model two by three analysis

of variance design reflected the sources of variation. The following

formula was used (Courtney, 1983).

yijk = u + ai + Bj + «Bij + Eijk, where yijk is the dependent

u

variable (each of the test items score).

is a fixed constant representing the general mean.

is a differential effect associated with sex of subjects.

Bj is a fixed effect associated with the methods used.

aBij is a fixed effect associated with interaction between

sex and methods and where (cijk) is a random variable,

normally and independently distributed, with a mean equal

to zero and a variance of aZ (Courtney, 1983).

Decision rules for the rejection of the null hypotheses used

a critical tabular value based on an alpha (a) level equal to 0.05,
and degrees of freedom (df) equal to 1 or 2 and 306. The following cri-

teria were used in testing the null hypotheses: reject the null

hypothesis if Fc > Ft,, and retain the null hypothesis if Fc <F
t*

In the instances where the null hypothesis was rejected, further

testing was applied using the Least Significant Difference (L.S.D.)

Test. A priori hypotheses associated with the pairwise comparisons

were:

U > p
A B

PB > PC

Where
PA

is the mean for the co-acting method,
''B

is the mean for

the audience method, and PC is the mean for the individual method.
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CHAPTER IV

ANALYSIS AND DISCUSSION OF FINDINGS

The purpose of this study was to investigate the effect of peer

presence upon the health-related physical fitness test scores for

college students. A total of 312, 156 male and 156 female, under-

graduate college students 18 through 29 years of age, randomly se-

lected from physical education activity class lists at Oregon State

University were used in this study.

The subjects were divided equally into three groups and randomly

assigned to one of the following methods of testing: method A, co-

acting; method B, audience; and method C, individual. In the co-

acting group, four subjects of the same sex were tested at the same

time. In the audience group, subjects were tested individually in

the presence of four peers, 2 males and 2 females. Subjects in the

third group, method C, were tested alone without the presence of

an audience or co-actors.

Three items from the health-related physical fitness test

(AAHPERD, 1980) served as the dependent variables in the study.

The items included: 1) the twelve-minute-run-and-walk test, as a

measure of cardiovascular endurance, 2) sit-ups for 60 seconds, as

a measure of muscular strength and muscular endurance, and 3) sit

and reach, as a measure of flexibility.

The following null hypotheses tested in the study were:

1. There is no significant difference between the health-related

physical fitness test performance scores for male and female

college students.
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2. There is no significant difference among the health-related

physical fitness test performance scores while using three

different methods of testing.

3. There is no significant interaction between levels of the sex

of subjects and the three methods of testing.

A two by three analysis of variance (ANOVA) test was used as

the statistical tool for the data analysis. If a significant F was

obtained, the Least Significant Difference (L.S.D.) Test was utilized

as a follow up procedure for further analysis of mean differences.

After the L.S.D. was computed, differences between the means

were determined by comparison of adjacent ordered means. If the

difference between two means was equal to or greater than the com-

puted L.S.D. value, a significant difference between the two com-

pared means was determined to exist. If the mean difference was

found to be smaller than the computed L.S.D. value, no significant

difference between the two means was concluded. When significant

interaction was found, a plotting procedure was established to deter-

mine 1) the location of the interaction with respect to sex of sub-

jects and levels of methods, and 2) whether the type of interaction

was ordinal or disordinal.

Findings

The analysis indicated that there was a significant difference

between the male and female health-related physical fitness test

scores for college students.. Male mean scores were less than

the female mean scores for the sit and reach test. There was a



53

significant difference among the test methods used in the study

for the twelve-minute-run-and-walk test and the sit-up test. The

group mean scores for method A, co-acting, were greater than the mean

scores for method B, audience, and the mean scores for method B,

audience, were greater than the mean scores for method C, individual.

No significant difference was found among tested methods for the sit

and reach test. The obtained F value of 2.60 was less than the

tabular F value and the probability level of significance of .076

exceeded the established alpha level of .05.

There was no significant interaction between the sex of subjects

and the levels of methods used to test the twelve-minute-run-and-

walk test and the sit and reach test. However, there was a signifi-

ordinal interaction between the sex of subjects and the levels of

methods used to test sit-up performance.

Test 1: The Twelve-Minute-Run-and-Walk test for Distance

The twelve-minute-run-and-walk test for distance is a measure

of cardiovascular endurance. The means and standard deviations

of the scores for males and females, as well as the standard error

of the means for the three methods used are presented in table V.

The mean scores for method A were greater than the mean scores for

method B, and the mean scores for method B were greater than the

mean scores for method C. The total mean scores for males were

greater than those for the females; these data are presented in

figure 1.
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TABLE V

MEANS, STANDARD DEVIATIONS, AND STANDARD ERROR

OF THE MEAN FOR MALES AND FEMALES

FOR THE TWELVE-MINUTE-RUN-AND-WALK TEST

(yards)

SEX
METHODS TOTAL

METHOD A
(co-actin )

MEAN 3258.40 2922.47 3090.43
g

S.D. 300.39 201.18 305.28

SE 41.66 27.90 29.93

METHOD B
(audience)

MEAN 2744.55 2468.96 2606.75

S.D. 272.08 246.65 293.17

SE

X
37.73 34.20 28.75

METHOD C
(individual)

MEAN 2344.39 2146.27 2247.33

S.D. 373.88 294.80 349.41

SE

X
51.85 40.88 34.23

TOTAL MEAN 2782.44 2512.56 2647.51

S.D. 490.80 404.90 469.09

SE 39.29 32.42 26.56
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Figure 1

TEST #1

MEAN SCORES FOR TEST METHODS AND

SEX OF SUBJECTS FOR THE TWELVE MINUTE

RUN-AND-WALK TEST
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Table VI presents the results of the two by three analysis of

variance, which tested the significant difference between the mean

scores for males and females, for the methods used, and for the

interaction between the sex of subjects and the levels of methods

administered in the study.

Sex Difference: The obtained F value was greater than the

tabular F value, which indicated that there was a significant differ-

ence between the mean scores for males and females. The probability

level of significance was equal to 0.00 which is less than the estab-

lished alpha level of .05, with 1 degree of freedom (df). Table V

shows the difference between the means according to the sex of the

subject. Male subjects ran an average of 2782.44 yards in 12 minutes

compared to the female subjects who ran an average of 2512.56 yards

in 12 minutes.

Method Difference: The obtained F value of 227.90 was greater

than the tabular F value which indicated that there was a signifi-

cant difference among the mean scores of the tested methods used

in the study. The probability level of significance of 0.00 was

less than the established alpha level of .05, with 2 degrees of

freedom (df). The Least Significant Difference Test (L.S.D.) was

used as a follow up procedure to determine pairwise comparison be-

tween the mean scores. Differences in mean score comparisons were

greater than the L.S.D. value of 88.77. All mean comparisons were

found to be significantly different. Method A (co-acting) was greater

than method B (audience), and method B (audience) was greater than

method C (individual).



TABLE VI

TWO BY THREE ANALYSIS OF VARIANCE FOR THE TWELVE MINUTE-

RUN-AND-WALK TEST

SOURCE OF
VARIATION

ADJUSTED
LEVEL OF SIGNIFICANCE

df SS MS F
( P )

SEX 1 5681480.38 5681480.38 69.24 0.000 sig.

METHODS 2 37401441.27 18700720.64 227.91 0.000 sig.

SEX BY METHODS
(interaction)

2 248138.24 124069.12 1.51 0.222 not sig.

ERROR 306 25108661.33 82054.45

TOTAL 311
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Sex by Methods (Interaction): The obtained F value of 1.51

was less than the tabular F value which indicated that there was

no significant interaction between the sex of subjects and the

methods used. The obtained probability level of significance of

0.222 was outside the critical significant alpha level of .05, with

2 and 306 degrees of freedom (df).

Test 2: Sit-up Test

The sit-up test for 60 seconds was used as a measure of back

and abdominal muscular strength and muscular endurance. Table VII

presents the means, standard deviations, as well as the standard

error of the mean for males and females for the sit-up test and for

the three methods used in the study. The mean scores for males were

greater than the mean scores for females. These data are presented

in figure 2.

Table VIII presents the two by three analysis of variance for

the sit-up test, which tested the significant difference between

the mean scores of sex of subjects, the three methods used in the

study, as well as the interaction between sex of subjects and the

levels of methods.

Sex Difference: The obtained F value of 17.81 was greater than

the tabular F value which indicated that there was a significant

difference between the mean scores for males and females. The proba-

bility level of significance was equal to 0.00 which was less than

the established alpha level of .05, with 1 degree of freedom (df).

These data are presented in table VIII. Table VII shows the
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TABLE VII

MEANS, STANDARD DEVIATIONS, AND STANDARD ERROR

OF THE MEAN FOR MALES AND FEMALES FOR

THE SIT-UP TEST

(number of sit-ups)

SEX

METHODS
M

F TOTAL

METHOD A MEAN 48.85 47.87 48.36
(co-acting)

S. D. 7.76 5.59 6.75

SE

X
1.08 .78 .66

METHOD B
( di )

MEAN 44.69 42.53 43.62
au ence

S.D. 7.09 5.72 6.50

SE
X

.98 .79 .64

METHOD C
(individual)

MEAN 39.83 33.17 36.50

S.D. 8.76 5.32 7.95

SE

X

1.21 .73 .78

TOTAL MEAN 44.46 41.19 42.82

S.D. 8.68 8.21 8.59

SE

X
.69 .66 .48



` iA111%.% 

" 5AlI 

. 

11 
t41R111A1i1 

t 

1 
t 1RRt1i1{titi 

t 

l i1414F11k11 

1 
{'.' 

1 
H1it{411 

ti Wq 

;1111111:11%Mk 

5 
1, 

%% 

Wit 

il` 

I\V"AV,tN'V11V%A 

4 itltl 
Ydtlllk.!{! { 11/10/11 

tUiz 

\\ 
t'litll\lilildlti 

kW\11% 

ii 

1 

111111, 

`ll 
1{l1{l 

11+Ol 

I i lit 
I 

1 1 ̀
.l 

1: 
1 f tllt,lti 

,, 

!,'i 
;,111,1 

111+,R, 

ravl 

IlA 

e 
1 

_ 
3!\1;111 

1 i,11I.V 

1f. 

S'fl 1NU41V 

,t: 

A1ti1lS 

lVAI 

Y\\ltll 

li{' 

N`1!'1VVtttltlf 

l2! 

% U '11151Atl1511SV4tA4l 

t;u\1ii1\PVH1{k 

\t.t`1111111i1 '! t1ti11 

itllVlttltllt! 

?511ttllAtll14t14' 

"tttl{VM11'SillSiVtt 

.941it`1iRtllNtiP,1 

iP:g11C1NM1111.1`. 

1',t'.,t11 

11MW 
IIVVIM,. 

'I 

till^11'11111 

i' k, 
1,111A1111% 

, 1111 

-'111{ri!!I,',k 

1;1,11-' 

1 
ShI 

R{ 
{ 

null 

ilL 

4t: 

,tll 

l l Il S 

i It It 

"'4 

7 



TABLE VIII

TWO BY THREE ANALYSIS OF VARIANCE FOR THE SIT-UP TEST

SOURCE OF
VARIATION

ADJUSTED
LEVEL OF SIGNIFICANCE

df SS MS F (P)

SEX 1 803.39 830.39 17.81 0.000 sig.

METHODS 2 7406.85 3703.43 79.45 0.000 sig.

SEX BY METHODS
(interaction)

2 466.35 233.18 5.00 0.007 sig.

ERROR 306 14263.71 46.61

TOTAL 311
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difference between the means. The male mean scores were greater than

the female mean scores. Male subjects performed an average of 44.46

sit-ups compared to the female subjects who performed an average

of 41.19 sit-ups in 60 seconds.

Method Difference: The obtained F value of 79.43 was greater

than the tabular F value which indicated a significant difference

among the mean scores of the three methods used in the study. The

probability level of significance was 0.00 which was less than the

established alpha level of .05, with 2 and 306 degrees of freedom.

The Least Significance Difference Test (L.S.D.) was used to deter-

mine pairwise comparison differences between the method's mean scores.

All the pairwise mean comparisons were found to be significantly

greater than the 1.86 L.S.D. value. Method A (co-acting) was greater

than method B (audience), and method B (audience) was greater than

method C (individual).

Sex by Methods (Interaction): The obtained F value of 5.00

was greater than the tabular F value. The obtained probability level

of .007 was less than the established alpha level of .05, with 2

and 306 degrees of freedom. These results indicated that there was

a significant interaction between the sex of subjects and the levels

of methods. Further analysis of the data required a plotting of

means by sex across levels of methods as shown in figure 3, the inter-

action was ordinal and primarily related to method C (individual).

From the data plotting, this would suggest that the performance of

females in comparison to the performance of males was affected more

by method C (individual) than method A (co-acting), or method B
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Figure 3
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(audience). Table IX presents the intercellular means for sex and

methods for the sit-up test.

TABLE IX

INTERCELLULAR MEANS FOR LEVELS

OF SEX AND METHODS FOR THE

SIT-UP TEST

METHODS METHOD A METHOD B METHOD C

SEX M F M F M F

0 48.84 47.86 44.69 42.53 39.83 33.17

A

M 48.84 0 .98 4.15 6.31 9.01 15.67

F 47.86 0 3.17 5.33 8.03 14.69

B

M 44.69 0 2.16 4.86 11.52

F 42.53 0 2.70 9.36

C

M 39.83 0 6.66

F 33.17 15.67 14.69 11.52 9.36 6.66 0
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Test 3: Sit and Reach Test

The sit and reach test is a measure of flexibility. Table X

presents the means, standard deviations, as well as the standard

error of the means for males and females for the sit and reach test

and for the three methods used in the study. The mean scores for

females were greater than the mean scores for males. These data

are presented in figure 4.

Table XI presents the two by three analysis of variance

for the sit and reach test, which tested the significant difference

between the mean scores of sex of subjects, the three methods used

in the study, as well as the interaction between sex of subjects

and the levels of methods.

Sex Difference: The obtained F value of 48.87 was greater than

the tabular F value which indicated a significant difference between

the mean scores for males and females. The probability level of

significance was equal to 0.00 which was less than the established

alpha level of .05, with 1 degree of freedom (df). These data are

presented in table XI. Table X shows the difference between the

means; the female mean scores were greater than the male mean scores.

The females reached an average of 38.18 centimeters, compared to

the males who reached an average of 32.31 centimeters.

Method Difference: The obtained F value of 2.60 was less than

the tabular F value, which indicated that there was no significant

difference among the methods used in the study. The probability

level of significance equalled .076, with an alpha level equal to

.05, with 2 and 306 degrees of freedom. Although the data were
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TABLE X

MEANS, STANDARD DEVIATIONS, AND STANDARD ERROR

OF THE MEANS FOR THE SIT AND REACH TEST

(centimeters)

SEX
T TAMETHODS M

F
O L

METHOD A
i )-

MEAN 33.02 40.04 36.53
ng(co act

S.D. 8.59 7.96 8.97

SE

X
1.19 1.10 .88

METHOD B
( di )

MEAN 31.71 38.25 34.98
au ence

S.D. 7.93 6.33 7.86

SE

X
1.10 .87 .77

METHOD C
(individual)

MEAN 32.21 36.25 34.23

S.D. 6.98 6.36 6.95

SE .97 .88 .68

TOTAL MEAN 32.31 38.18 35.25

S.D. 7.83 7.05 8.00

SE

X

.63 .56 .64
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Figure 4

TEST #3

MEAN SCORES FOR TEST METHODS AND SEX OF SUBJECTS

FOR THE SIT AND REACH TEST

Method A Method B Method C

F

F



TABLE X I

TWO BY THREE ANALYSIS OF VARIANCE FOR THE SIT AND REACH TEST

SOURCE OF
VARIATION

ADJUSTED
LEVEL OF SIGNIFICANCE

df SS MS F (P)

SEX 1 2683.41 2683.41 48.87 0.000 Sig.

METHODS 2 285.66 142.83 2.60 0.076 not sig.

SEX BY METHODS
(interaction)

2 133.17 66.59 1.21 0.299 not sig.

ERROR 306 16801.75 54.90

TOTAL 311
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not significant, the pattern for the group means was consistent with

the findings for the twelve-minute-run-and-walk test and the sit-up

test. The total mean score for method A (36.53) was greater than

the total mean score for method B (34.98), and the total mean score

for method B (34.98) was greater than the total mean score for

method C (34.23). These findings are presented in Table X.

Sex by Methods: The obtained F value of 1.21 was less than

the tabular F value, which indicated that there was no significant

interaction between the sex of subjects and the levels of methods

used for the sit and reach test. The probability level of signifi-

cance was equal to .299, with an alpha level of .05, with 2 and 306

degrees of freedom.

Table XII presents a summary of findings in the study for the

two by three analysis of variance (ANOVA).

Discussion

Based upon the analysis of the data, the following conclusions

were made:

1. The first null hypothesis was rejected since there was a signifi-

cant difference between the health-related physical fitness

test performance scores for male and female college students.

Males performed significantly better than females in both the

twelve-minute-run-and-walk test, and the sit-up test. However,

females performed significantly better than males in the sit

and reach test.

2. The second null hypothesis was retained since there was no

significant difference among the methods of testing for the



TABLE X I I

SUMMARY OF FINDINGS

TWO BY THREE ANALYSIS OF VARIANCE

HYPOTHESES 1. SEX 2. METHODS 3. SEX BY METHODS
(M & F) (A, B, C)

TESTS

1. 12 minute- significant significant not significant
run-and-walk M >F A >B

B > C

2. Sit-ups significant significant significant
M >F A >B ordinal inter-

B >C action

3. Sit and Reach significant not significant not significant
M < F
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sit and reach test; however, there was a significant difference

among the different methods of testing for the twelve-minute-

run-and-walk test, and the sit-up test. Method A (co-acting)

was greater than method B (audience), and method B (audience)

was greater than method C (individual).

3. The third null hypothesis was retained since there was a sig-

nificant interaction between the sex of subjects and the levels

of methods for the sit-up test (ordinal) only.

The co-acting method achieved significantly higher scores than

the audience method and the individual method in the present study.

These findings confirm the results obtained from Bird's study (1973)

when he reported that the two paradigms of audience and co-action

groups cannot be viewed as having identical social effects, because

the co-action group had significantly higher scores than the audience

group and the alone subjects. These results may also support the

observation that competition increased the rate of responding only

when a co-actor was present (Carmwint & Lathford, 1970). Singer

(1980) found that co-action setting often arouses individuals to

higher motor performance levels.

Performance is influenced by arousal and motivation according

to the Inverted-U-Hypothesis. Tasks that have higher force require-

ments and high levels of practice appear to be least affected by

stress. The results obtained from the present study for the twelve-

minute-run-and-walk test, and the sit-up test support this hypothesis

(Schmidt, 1982). Subjects in this study exhibited high levels of

skill in these two tasks.
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Subjects did not exhibit a significant difference in their sit

and reach test performance among the test methods. This difference

in findings among test items, twelve minute run-and-walk test and

sit-up test compared to the sit and reach test, may indicate that

subjects are influenced by co-actors and the presence of peers only

if the task is familiar and well learned. These findings support

Zajonc's hypothesis (1965) and Cottrell's findings (1968). It was

observed in the present study that the majority of the subjects had

previous experience with the twelve-minute-run-and-walk test and

the sit-up test. However, few of the subjects had previous experi-

ence with the sit and reach test. The sit and reach test, as an

unfamiliar task, may have been less affected by the presence of

others (peers) than the other two test items used in the study.

Cottrell (1972) suggested that increases in arousal level were

due to expected evaluation from the audience. Expectation of evalua-

tion will cause increases in the subject's performance. In relation

to the results obtained from the present study, with the exception

of the sit and reach test, the audience group (method B) had signifi-

cantly higher scores than the individual performance (method C).

This may be because the subjects had the expectation that the four

members of the audience were evaluating them, even though the audi-

ence members were instructed to serve only as passive spectators.

In conclusion, subjects in the co-acting method (method A) per-

formed better than subjects in the audience method (method B) and

subjects in method B performed better than the individual performers

(method N. These differences were significant for the twelve minute

run-and-walk test and the sit-up test. This finding supported the
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study hypothesis that the mean scores for the co-acting methods

are greater than the mean scores for the audience method, and the

mean scores for the audience method are greater than the mean scores

for the individual method while using the AAHPERD (1980) health-

related physical fitness test.

The mean scores for females' were greater than the mean scores

for the males while performing the sit and reach test. However,

the mean scores for males were greater than the mean scores for

females while performing the twelve-minute-run-and-walk test and

the sit-up test.

Significantly different results were obtained from the subjects

in the twelve minute run and walk test and the sit-up test when the

mean scores for the three methods of testing were compared. For

these fitness items, testing for college students done on an individ-

ual basis cannot be realistically compared to fitness testing done

in a group setting (co-acting) or in the presence of a passive audi-

ence (peer presence), because of the effect of social facilitation

on the subject's performance.

The 312 subjects in the present study demonstrated a wide range

of ability level. No norms were given in the AAHPERD (1980) health-

related physical fitness test manual for college students. Also,

separate norms for males and females were not presented in the test

manual. Tests designed to assist the physical fitness parameters

of college students should include a description of whether students

should be tested alone, with co-actors, or in the presence of an

audience. The findings of this study suggest that the presence of
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others (peer) is a significant factor in tests of health-related

physical fitness similar to previous research conducted with motor

fitness tasks.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
FOR FURTHER STUDIES

A review of the literature revealed that social facilitation

could be classified in two experimental paradigms: audience effects,

and co-action effects (Zajonc, 1965). Early research revealed that

the presence of others could either facilitate or impair task per-

formance (Allport, 1924; Bond, 1982). The performance'of individ-

uals alone compared to their performance in the presence of an

audience was tested by several researchers (Zajonc, 1956; Martens,

1966; Cottrell, 1972; Landers and McCullogh, 1976; Singer, 1980;

Berger, 1982; Schmidt, 1982; Bowman and Dunn, 1982). The results

showed that the presence of an audience or co-actor does not produce

identical results.

Bird (1973) reported no significant difference with males between

performance on two different psychomotor tasks under either the

condition of the presence of an audience or in the alone condition.

Others have reported that when the skill level was low performance

was impaired but when the skill level was high performance was en-

hanced.

Due to insufficient information obtained from the review of

literature on peer presence related to physical fitness testing,

it was believed necessary to conduct further studies in this area.

The major purpose of the present study was to investigate the

effect of peer presence upon the health-related physical fitness

test performance scores for college students. A total of 312
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subjects were tested; 156 males and 156 females were divided into

6 cells with 52 subjects per cell. All subjects were randomly se-

lected from the activity class lists at Oregon State University dur-

ing the winter and spring terms of 1982-83 academic school year.

The subjects were divided equally into three groups and randomly

assigned to one of the following methods of testing: method A, co-

acting; method B, audience; and method C, individual. In the co-

acting group, four subjects of the same sex were tested at the same

time. In method B, audience, subjects were tested individually in

the presence of four peers, 2 males and 2 females. Subjects in the

third group, method C, were tested alone without the presence of

an audience or co-actors.

Three items from the health-related physical fitness test

(AAHPERD, 1980) served as the dependent variables in the study.

The items included: 1) the twelve-minute-run-and-walk test, as a

measure of cardiovascular endurance, 2) sit-up test for 60 seconds,

as a measure of muscular strength and muscular endurance, and 3) sit

and reach test, as a measure of flexibility.

The sample size assured a power level of .80, and an effect size

of .25, with an alpha level of .05. The two by three analysis of

variance (ANOVA) was used as the statistical tool for the data analy-

sis. When a significant F was obtained, the Least Significant Differ-

ence (L.S.D.) Test was utilized as a follow up procedure for further

analysis of mean comparisons.

The analysis indicated that there was a significant difference

between male and female health-related physical fitness test scores
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for college students. Male mean scores were greater than female

mean scores for the twelve-minute-run-and-walk test and the

sit-up test. Female mean scores were greater than male mean scores

for the sit and reach test.

There was a significant difference among the test methods used

in the study for the twelve-minute-run-and-walk test and the sit-

up test. The group mean scores for method A, co-acting, were

greater than the mean scores for method B, audience, and the mean

scores for method B, audience were greater than the mean scores

for method C, individual. No significant difference was found among

test methods for the sit and reach test. The obtained F value of

2.60 was less than the tabular F value and the probability level

of significance of .076 exceeded the established alpha level of .05.

There was no significant interaction between the sex of sub-

jects and the level of methods used to test the twelve-minute-run-

and walk test and the sit and reach test. However, there was a

significant ordinal interaction between the sex of subjects and

the levels of methods used to test sit-up performance. Further

analysis of the data required a plotting of means by sex across

levels of methods as shown in figure 3. The interaction was ordinal

and primarily related to method C (individual). The plotting of

the data suggested that the performance of females in comparison

to the performance of males was affected by method C (individual)

more than method A (co-acting) or method B (audience). This interac-

tion might have been eliminated if the data had been transformed.
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Conclusions

Based on the analysis of the data obtained from the study, the

following conclusions were drawn:

1. The first null hypothesis was rejected since there was a signifi-

cant difference between the health-related physical fitness

test performance scores for male and female college students.

Males performed better than females in both the twelve-minute-

run-and-walk test and the sit-up test. However, females per-

formed better than males in the sit and reach test.

2. The second null hypothesis was retained since there was no

significant difference among test methods for the sit and reach

test. However, there was a significant difference among the

test methods used in the study for the twelve-minute-run-and-

walk test and the sit-up test. The group mean scores for

method A, co-acting, were greater than the group mean scores

for method B, audience, and the mean scores for method B, audi-

ence, were greater than the mean scores for method C, individual.

3. The third null hypothesis was retained since there was a signifi-

cant ordinal interaction between the sex of subjects and the

levels of methods for the sit-up test. The interaction is pre-

sented in table VIII, and figure 3. However, there was no sig-

nificant interaction between the sex of subjects and the levels

of method used to test the twelve-minute-run-and-walk test and

the sit and reach test.
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Recommendations for Further Studies

To further expand knowledge regarding the effects of peer pres-

ence upon physical fitness testing, the following studies are recom-

mended:

1. Replicate the present study in a cultural setting dissimilar

to that found in the United States of America.

2. Conduct a similar study using other health-related physical

fitness tests. Controls for task familiarity should be estab-

lished.

3. Conduct a similar study, but use an evaluative audience.

4. Use a different sample of college students such as physical edu-

cation majors, gymnasts, dancers, swimmers and compare their

performance by using the three methods of testing.

5. Establish norms for the AAHPERD (1980) health-related physical

fitness test for individuals age 18 years of age and older for

both males and females with directions that specify whether

the test is to be administered individually, in the presence

of an audience, or with co-actors.

6. Replicate the present study using as the test administrator a

male rather than, a female.

7. Transform data prior to significance testing for any of the

above recommended studies.
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OREGON STATE UNIVERSITY

Committee for Protection of Human Subjects

Chairman's Summary of Review

Title: The Effect of Peer Presence Upon the Physical Fitness Performance

Scores of College Students

Program Director: John M. Dunn (grad. student Bahia M. El Baden), Physical Education

Recommendation:
x Approval* *The informed consent forms obtained from

each subject need to be retained for the
Provisional Approval long term. Archives Division of the OSU

Department of Budgets and Personnel
Disapproval Service is willing to receive and archive

these on microfilm. At present at least,
No Action this can be done without charge to the

research project. Please have the forms
retained in Archives as well as in your
files.

Remarks:

Date: March 16, 1983 Signature

If the recommendation of the committee is for provisional approval or disapproval,

the program director should resubmit the application with the necessary corrections

within one month.
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March 10, 1983

Dear Student:

I am a graduate teaching assistant at Oregon State University working on a Doctoral
degree in Education with an emphasis in physical education. Presently, I am conduct-

ing a study to investigate the effect of peer presence upon the physical fitness test

scores within the selected activity classes of undergraduate college students age 18

through 29 years of age.

I would like to ask you to participate in the study. The students who participate

will be tested during the regular school day. Three test items will be used: A

cardiorespiratory test, the twelve-minute run test; a test of abdominal strength,

sit-ups; and a flexibility measure, the sit and reach test. A description of each
of the tests is included. These test items are ones that you may be familiar with

because they are frequently used as measures of fitness. The test items are from

the American Alliance for Health, Physical Education, Recreation, and Dance (AAHPERD)

Health Related Physical Fitness Test (1980). Your name will not be identified with

the test results and strict confidentiality will be enforced. If for any reason you
want to stop, you may withdraw from participation in the study at any time.

I will be happy to answer any questions regarding the study that you may have. If
you request, I will also be happy to send you a summary of the results of the study.

Please complete the attached form and return it to me as soon as possible. Thank
you for your help and consideration in this matter.

Sincerely,

Bahia El Baden
Graduate Teaching Assistant

Department of Physical Education

Langton 121

Oregon State University

Corvallis, Oregon 97331
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I agree to participate in the study.

Signed

I do not agree to participate in the study.

Signed

I would like more information. Please call me.

Phone

Date
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INDIVIDUAL CARD

PERSONAL DATA

OREGON STATE UNIVERSITY

DEPARTMENT OF PHYSICAL EDUCATION

Bahia M. El Baden

O.S.U.

1983

AGE (TO LAST YEAR)

HEIGHT

WEIGHT

SEX

CLASS ACTIVITY

SCHOOL YEAR

SCHOOL

DATE

(AAHPERD) HEALTH-RELATED PHYSICAL FITNESS

TEST (1980)

TEST ITEMS SCORING SCORE

1. CARDIOVASCULAR 12 minute-run-and-
ENDURANCE TEST. walk. (to the nearest

1/4 of a lap in
12 minute)

2. MUSCULAR STRENGTH sit-up for 60 sec.
AND MUSCULAR (number of correct
ENDURANCE TEST. sit-ups).

3. FLEXIBILITY TEST sit and reach.
(held position for (to the nearest
one second). centimeter).
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FACILITY AND EQUIPMENT SPECIFICATIONS
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THE TWELVE-MINUTE-RUN-AND-WALK

MEASUREMENT

120 feet & 4 inches

Each lap = 135.33 yards = 406 feet.
1 mile = 1760 yards
1 mile = 13 laps

SIT AND REACH BOX

MEASUREMENT

30.48 23 cm.
Cm.

30.48 cm.

Handle


