; -

St e s e e
=

P e e O e
e !Ilm(ilu.‘m.'%ﬂu,ﬂlnﬂ.l;l Srieee e

ST e e e e S

S SR e D .l.,v\z.ﬁ:pwwm.\ﬂull.“ﬂmu;\xlﬂ!
S e ek e e Qh.lﬂll\rxﬂ = ——




I -

1293 00875 7

This is to certify that the

thesis entitled

THE INFLUENCF OF MODEL GENDER, MODBRL 3 °*
PERCEIVED ABILITY AND SUBJECT PERCEIVED -
ABILITY ON'MUSCULAR ENDURANCE; AND SELF- =
EFFICACY __

presented by

JANIE SPREEMANM

has been accepted towards fulfillment
of the requirements for

Master of Arts degree in Physical Education

W;{m

Major professor

Date 6-,/15(,/83

0-7639 MSU is an Affirmative Action/Equal Opportunity Institution



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.

DATE DUE DATE DUE DATE DUE

MSU is An Affirmative ActionVEqual Opportunity Institution
ci\circ\datedue.pm3-p.|



%

~ o

/T

4

/20

THE INFLUENCE OF MODEL GENDER, MODEL PERCEIVED ABILITY

AND SUBJECT PERCEIVED ABILITY ON MUSCULAR
ENDURANCE AND SELF-EFFICACY

By

Janie Spreemann

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

MASTER OF ARTS

Department of Health and Physical Education

1983



ABSTRACT
THE INFLUENCE OF MODEL GENDER, MODEL PERCEIVED ABILITY

AND SUBJECT PERCEIVED ABILITY ON MUSCULAR
ENDURANCE AND SELF-EFFICACY

By

Janie Spreemann

This study was designed to investigate the influence of model/
observer similarity cues (gender and perceived task ability) on model-
ing and self-efficacy. This study employed a Model Gender by Model
Athletic Ability by Subject Athletic Ability factorial design plus an
external control group for each subject ability group. College-aged
female athletes and nonathletes (N = 150) observed a videotape of
either a female or male, athletic or nonathletic model perform a leg-
endurance task, or were assigned to a no-model condition. Each subject
was required to sit on a stool and extend her leg above a cord. The
length of time the leg remained extended on three trials was recorded.
Pre- and post-experimental questionnaires determined a) the effectiVe-
ness of model similarity/ dissimilarity manipulations, and b) subjects'
self-efficacy. Results indicated that athletes performed significantly
Jonger and had stronger efficacy expectations than nonathletes.
Subjects observing a female athletic model tended to perform better
than subjects observing a male athletic model, although this difference
was not significant. Athletes perceived themselves as significantly more
similar to the athletic model, while nonathletes thought they were more
similar to the nonathletic model. Both groups thought they were more

similar to the female than male models.
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CHAPTER I

INTRODUCTION

Nature of the Problem

In many languages, the word for teach has the same meaning as the
word for show (Reichard, 1938). This statement seems to have met with
general acceptance in the physical education and athletic domain where
the concept of modeling has become an inherent and focal part of the
instructional system. Modeling can certainly facilitate the develop-
ment df motor behavior by decreasing the inefficiency of trial and
error learning that is often associated with the development of finely
coordinated and complex sequences of motor skills.

One of the most plausible and encompassing theories of modeling
appears to be the stimulus-contiguity or social learning theory of
modeling proposed by Bandura (1969). Modeling, which refers to behavior
that results from an observer's exposure to another individual's per-
formance or behavior, is conceptualized by Bandura as primarily an
informational process whereby the observer is cognitively engaged as a
central information processor. That is, people process, weigh, and
integrate diverse sources of information regarding their capabilities,
and they regulate their choice behavior and effort expenditures accord-

ingly (Bandura, 1977a). In order to effectiVely integrate the various



aspects of the modeling process into a common conceptual framework,
Bandura has identified four basic components which are essential to
modeling theory. Specifically, these four components are attention,
retention, motoric capability and motivation. For an observer to sub-
sequently display the modeled act, he or she must first attend closely
to and retain what was demonstrated. In addition, the observer must
possess the motoric capability to reproduce the modeled act and be
motivated to do so.

The modeling process functions in several ways. According to
Bandura (1977b), modeling influences can serve as instructors, inhibit-
ors, disinhibitors, facilitators, stimulus enhancers and emotion
arousers. In conjunction with this notion, Bandura (1971) has concep-
tualized three primary modeling functions. The first of these functions,
observational learning, is mainly concerned with acquiring novel response
patterns as the result of observing a model. Much of the modeling
interest in physical education deals with the research and application
of observational learning concepts. Motor behavior research dealing
with observational learning has concentrated heavily on strategy-
oriented laboratory tasks, such as the "shoot-the-moon" game and the
Bachman ladder climbing task (Landers & Landers, 1973; Martens, Burwitz
& Zuckerman, 1976).

The second function of modeling, response facilitation, is char-
acterized by cues obtained as a result of observing a model perform non-
novel, nonthreatening tasks. In this process, cues serve to enhance
the performance of pre-existing responses (Bandura, 1971). For example,

if a coach wanted to increase players' praising of their teammates, he



might have the team captain model the desired behavior. This behavior
already exists in the players' repertoire, but the team captain’'s
behavior facilitates the response.

The third function of modeling, the inhibitory/disinhibitory
function, deals with performance decrements ot increments as the result
of observing a model's performance, as well as the subsequent conse-
quences associated with that performance. The imitation of modeled
behaviors are classified as inhibitory when the observer shows a decre-
ment or general reduction of responsiveness as a result of seeing a
model's behavior produce punishing or aversive consequences (Bandura,
1971). Examples of research investigating the inhibition effect are
reflected by various studies centering on the topic of aggression
(Bandura, 1973; Bandura & Walters, 1959). In contrast, disinhibitory
effects occur when observers increase the performance of formerly in-
hibited behaviors as a result of observing models engage in threatening,
persevering, or prohibited activities without experiencing aversive
consequences (Bandura, 1971). Research investigating disinhibition
effects of modeling has focused primarily on phobic reactions and avoid-
ance behavior exhibited toward snakes (Bandura & Adams, 1977; Bandura
& Barab, 1973; Bandura, Blanchard & Ritter, 1969; Borkovec, 1973;
Kazdin, 1973, 1974; Kornhaber & Schroeder, 1975; Meichenbaum, 1971).

Another application of the disinhibition effect seems highly
relevant to the field of physical education and athletics where fear,
persistence, pain, and endurance are often evidenced in many physical
activities. Although modeling tasks which require perseverance and

endurance have not been traditionally categorized under the rubric of



disinhibition modeling effects, the fact that these tasks are experi-
enced by some discomfort, would seem to qualify them under this
category. A paucity of this type of disinhibition research directly
related to the field of physical education and athletics exists, however,
with only a few published studies to date examining this phenomenon
(Feltz, Landers & Raeder, 1979; Gould & Weiss, 1981; Lewis, 1974).

Regardless of the type of modeling effects examined, two areas
receiving a considerable amount of attention in the modeling research
have been the attentional and motivational subprocesses of Bandura's
(1969) theory. Of particular interest have been the influencing
factors of both model and observer characteristics. Various manipula-
tions of both model and observer characteristics have been employed in
an attempt to define the optimal model/observer characteristics neces-
sary for the enhancement of modeling. Research of this nature has
focused upon such issues as competence, status, and similarity of the
model. For instance, in the area of observational learning, it has been
generally concluded that a model of higher competence, skill, and social
status will more positively affect the observer's attention to the model
and motivation to perform than will a less competent, lower skilled,
and Jower social status model (Bandura, 1969; Bandura & Walters, 1963;
Baron, 1970; Flanders, 1968; Landers & Landers, 1973; Rosenbaum &
Tucker, 1962; Zimmerman & Blotner, 1979).

In the area of inhibition/disinhibition research, the effects of
various dimensions of model/observer similarity have become an integral
focal point. According to Bandura (1977a), model similarity increases

the personal relevance of the modeled performance to the observer and,



therefore, should increase the observer's motivation to perform.
Model similarity exists along a number of dimensions such as gender,
task ability, age, race, and 1.Q. For example, the dimension of gender
has been investigated by employing models of similar or dissimilar
gender to the observer, in hopes of creating an enhanced condition of
perceived similarity or dissimilarity between model and observer. The
results of these investigations suggest that enhanced treatment effects
become evident when similar-gender models are employed (Gould & Weiss,
1981; Kazdin, 1974; Perry & Perry, 1974; Rosekrans, 1967), although
these effects have been confounded with other variables. Also, despite
numerous conflicting reports related to model/observer similarity by
gender effects (Flanders, 1968), most researchers seem to advocate the
use of same-gender models when attempting to enhance the modeling
process. Hence, much of the modeling research, regardless of academic
discipline, has characteristically employed same-gender models.
Perceived similarity of the model (in terms of task ability or
perceived ability in competence) has been another variable of interest
in the inhibition/disinhibition function of modeling. However, this
variable has been historica11y confounded by the inclusion of same-gender
models in the majority of research designs, making it difficult to demon-
strate the causality between perceived similarity in task ability and
enhanced modeling effects. For instance, disinhibition studies investi-
gating approach behavior by snake phobic subjects have examined per-
ceived similarity of the model in terms of fear and its effect on subse-
quent approach behavior. The models used in these studies have always

been of the same gender as the observer. Generally, it has been



concluded that subjects perceiving themselves as manifesting similar
fear and approach behavior as the snake phobic model, displayed an
increase in approach behavior and a decrease in fear as the result of
observing this similar model cope with the situation and eventually
approach the snake. These coping models have been found to be superior
to mastery or fearless models, who immediately display successful
approach behavior very confidently and with no apprehension (Bandura,
1977a; Bandura, Adams & Beyer, 1977; Meichenbaum, 1971). The effective-
ness of these coping models may have been enhanced by the combined
effects of similar gender and similar fear between model and observer.
Kazdin (1974), in a similar type of investigation, also found support
pointing to the superiority of a coping model; however as Kazdin noted,
the similarity dimensions of age and gender significantly enhanced and
contributed to the overall effects.

A series of investigations by Weinberg and his colleagues,
although not viewed as modeling in the traditional sense, provide valu-
able speculations concerning the experimental manipulation of model
(confederate) similarity and dissimilarity (Weinberg, Gould & Jackson,
1979; Weinberg, Gould, Yukelson & Jackson, 1981; Weinberg, Yukelson &
Jackson, 1980). Using a more motorically-oriented task, similarity was
manipulated by having nonathletic subjects compete against a confederate
presented as a varsity track athlete (dissimilarity) or against a con-
federate presented as a nonathlete whose past history indicated a knee
injury (similarity). This confederate did not serve as an instructional
model; however, he did convey incidental information to the observer.

Results revealed that subjects who were exposed to the nonathlete with



a knee injury, extended their legs significantly longer than subjects
exposed to the varsity track athlete. The results of these investiga-
tions in the inhibition/disinhibition area of modeling including
investigations in perseverance, offer support for Bandura's (1977a)
contention that people's expectations of competence, or self-efficacy,
which may be gained from their perceived similarity/dissimilarity to
another individual in the same situation, influence how they behave,
their choice of activities, how much effort they will expend, and

how Tong they will persist in the face of obstacles and aversive
experiences.

One of the most pertinent studies regarding perceived similarity
in task ability was conducted by Gould and Weiss (1981). One aspect of
this investigation manipulated the similarity dimension by having non-
athletic female subjects observe either a confederate female presented
as a nonathlete (similarity), or a confederate male presented as a
varsity track athlete (dissimilarity) perform a leg-endurance task.
Since it has been posited by Bandura (1977a) that model similarity in-
creases the personal relevance of the modeled performance to the observer,
it was predicted that subjects perceiving themselves as similar to the
model would persist significantly longer at the leg endurance task than
would subjects viewing themselves as dissimilar to the model, resulting
in less persistence on the experimental task. This hypothesis was sup-
ported. Subjects observing a model of similar-gender, perceived to be
similar in athletic ability, demonstrated greater leg endurance than sub-
jects observing a dissimilar model of opposite gender perceived to be

superior in athletic ability (Gould & Weiss, 1981). However, all of the



investigations examining the inhibition/disinhibition area of modeling
have never attempted to dissect which dimension of model similarity--
gender or perceived similarity in ability--is most salient to the
observer. Although the modeling aspect of the Gould and Weiss investi-
gation was one of the first studies specifically designed to manipulate
perceived similarity in ability of a task related to the realm of phys-
ical education, the similarity dimension was designed with the inclusion
of model/observer gender similarity in order to maximize possible experi-
mental effects. Unfortunately, this investigation could not determine
which dimension of similarity, gender or perceived task ability, was the
most salient to the observers.

Most model similarity studies have been investigated within the
conceptual framework of the disinhibition function of modeling. Thus,
observers have generally been individuals who were trying to overcome a
skills deficit. The use of similar models may also be an important
technique for motivating already proficient performers to further
improve upon their performance. However, this motivating function of
modeling has not been investigated with competent observers. Consider
for instance, the female actively engaged in sports tasks which have
been viewed primarily as a male-oriented pursuit. Such women have
typically overcome, or have learned to cope with, the social barriers
and commonly held stereotypes concerning achievement-oriented women.

It might be suggested that these women will not identify with the lower
competency expectations for women, consciously or unconsciously held by
society, but instead will perceive themselves as highly competent indi-

viduals aspiring to higher levels of performance and ability strivings.



It seems reasonable to suggest that women engaged in higher levels of
athletics (i.e., intercollegiate competition) have experienced numerous
reinforcing successful experiences; otherwise, they would have probably
discontinued sports participation long ago and would not have aspired

to such a high level of participation. Although purely speculative in
nature, females categorized by the above description would probably
perceive themselves as more similar in task ability to an athletic

(male or female) model than a nonathletic model. In fact, these females
may perceive themselves as more similar in task ability to an athletic
male model than an athletic female model due to the high achievement-
orientation often identified with such woman. Athletic females may also
be more motivated to perform by viewing an athletic male model who may
provide more of a perceived challenge to them than an athletic female

A

model.

Statement of the Problem

The purpose of this investigation was to partially replicate and
extend the modeling aspect of the 1981 study by Gould and Weiss.
Specifically, the study investigated the differential effects of model
similarity across two dimensions, gender and perceived task ability,
on the performance of a leg-endurance task. A secondary aim was to
investigate the effects of observers' athletic ability on modeling the
leg-endurance task. Because Gould and Weiss (1981) also measured self-
efficacy in their study, a third aim was to examine the effects of model

similarity on self-efficacy.
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Hypotheses

The following hypotheses were investigated:

1. Female nonathletic subjects performed longest on the leg-
endurance task when viewing the female nonathletic model.

2. Female athletic subjects performed longest on the leg-
endurance task when viewing either the female or male
athletic model.

3. Subjects viewing a model of similar athletic ability
extended their legs longer than control subjects.

No predictions were made concerning the most salient similarity

cue--gender or perceived similarity in task ability--modeled by subjects

due to a lack of previous knowledge concerning this issue.

Delimitations

This study was delimited to college-aged athletic and nonathletic
female volunteers attending the Michigan State University. The differ-
ential effects of model similarity on the performance of a Jeg-endurance
task were investigated across two dimensions, gender and perceived task

ability.

Definitions

The following operational definitions apply to the present investi-
gation:

Model ing--behavioral modifications resulting from an observer's
exposure to another individual's performance or behavior (Bandura, 7969).

Perceived similarity in task ébi1ity--either subjects viewing

themselves as athletic and capable of performing up to the ability level



n

of the athletic model, or subjects viewing themselves as nonathletic and
capable of a performance only comparable to that of the nonathletic model.

Athletic experience--past or present athletic involvement, such

as, membership on a high school athletic team, intercollegiate team,
or any other organized sporting league excluding intramural participa-
tion.

Male or female athletic model--a male or female introduced to

subjects as a current member of the Michigan State University Soccer
Club team who 1ifts weights three times a week.

Male or female nonathletic model--a male or female introduced to

subjects as a fellow student with no previous athletic experience.

Athletic female subjects--females currently participating (1982-

1983) on one of the Michigan State University varsity athletic teams or
club athletic teams undergoing the same degree of rigor in practice and
game schedules as that of the varsity athletic teams.

Nonathletic female subjects--females indicating no organized

athletic experience, currently enrolled in the Michigan State University
basic instructional physical actiVity program.

Control group--subjects.performing the experimental task without

prior exposure to a model.

Limitations

A few limitations existed in this study. First of all, the number
of female athletic subjects obtained was limited by the number of female
varsity athletic teams at Michigan State University and by the number
of female club athletic teams with practice and game schedules com-

parable to that of the varsity athletic teams at Michigan State University.
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This study was also limited by the fact that subjects were volunteers
and were not randomly selected. Another limitation may have existed
due to the gender of the experimenter. A female experimenter con-
ducted this investigation which might have affected the results
obtained, as well as possible experimental effects due to the exclusion
of a male experimenter. An additional limitation of this study may
have been imposed by the use of four different models.

A final limitation of this study concerns the pre-experimental
measurement of subjects' self-efficacy. A pre-performance measure of
self-efficacy was obtained immediately before subjects engaged in the
experimental task. For subjects exposed to the modeling conditions,
this constituted a measurement of self-efficacy after having had
observed the models. No measurement of self-efficacy was obtained
before subjects were exposed to the models, making it impossible to
determine initial self-efficacy changes in the subject as a result of

observing the models.



CHAPTER 11

REVIEW OF THE LITERATURE

Modeling influences have been explained through associative
theories (Allport, 1924), reinforcement theories (Gewirtz & Stingle,
1968) and affective feedback theories (Aronfreed, 1969). One of the
most plausible and encompassing theories of modeling, however, is
Bandura's (1969) stimulus-contiguity or social learning theory of
modeling. Bandura's social learning theory includes informational as
well as motivational explanations for the modeling process. The purpose
of this chapter is to review social learning theory in terms of the
informational and motivational components of the modeling process.

This chapter presents a) the observational learning function of
modeling, b) the response facilitation function of modeling, and c) the
inhibition/disinhibition function of modeling on model/observer
similarity.

In its broadest sense, human behavior and performance can be
viewed in terms of social learning theory (Bandura, 1969). The emphasis
in social learning theory is on the vicarious, symbolic and self-
regulatory processes involved'in human psychological functioning.
Bandura (1969) believes that human thought, affect and behavior can be
influenced by observation (vicarious acquisition) as well as by direct

experiences. In addition, symbolic processes are utilized by humankind

13
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to represent events, analyze, plan, create and to engage in various other
subsequent behaviors. According to Bandura, humans actively engage in
numerous self-regulatory processes. People are active processors of
their environments, selecting, organizing, and interpreting afferent
stimuli (Bandura, 1969). Bandura acknowledges the self-directing capaci-
ties of humans which produce self-generated incentives and outcomes
allowing a certain degree of perceived individual control over their own
lives (Bandura, 1977b).

Social learning theory can also be applied to the modeling process.
The concepts of vicarious, symbolic and self-regulatory psychological
processes are evidenced in four basic components which Bandura (1969)
has identified as essential to modeling theory. These four components
are attention, retention, motoric capability and motivation. Bandura
contends that for an observer to subsequently display the modeled act,
he or she must first attend closely to and retain what was demonstrated.
In addition, the observer must possess the motoric capability to repro-
duce the modeled act and be motivated to do so.

Of particular relevance to this investigation are the attentional
subprocesses. The modeling process is greatly affected by observers'
attentional styles and capacities, as well as a variety of other varia-
bles both internal and external to the observers. Observers must
attend to, recognize and discriminate between the distinctive features
of the modeled act if effective reproduction is to be enhanced. Selec-
tive attention is a key component of the attentional subprocesses,
requiring the observer to know what must be attended to, how much of

the act must be attentively observed, etc. For example, various model
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characteristics may elicit differing amounts of selective attention
from the observers. Characteristics such as competence and status of
the model, and the degree of model/observer similarity along a number
of dimensions such as gender and perceived similarity in task ability,
may greatly influence the attentional subprocesses (Landers & Landers,
1973; Kazdin, 1974; Brown & Inouye, 1978).

In order for an observer to subsequently display some aspect of
the modeled act, the modeled response must be remembered by the
observer. Cognitive processes play a vital role in the retention of
modeled behaviors. According to Bandura (1969, 1971, 1977b), behavior
patterns are coded and symbolically represented in memory. This symbolic
representation can take two forms, imaginal and/or verbal representation.
Once formed, these symbolic constructs are stored in the memory and are
later called upon to guide future actions.

Behavioral reproductions of modeled acts are achieved by the
utilization of symbolic representations which aid in the guidance of
the desired performances. Successful reproduction is dependent upon the
task, the amount of spatial and temporal organization required, as well
as the observer's physical and developmental limitations and capabili-
ties (Bandura, 1971).

The motivational subprocesses of Bandura's (1969) theory are
significantly applicable to this study. The motivational subprocesses
of modeling theory are concerned with the factors needed to facilitate
or motivate the observer toward attention, retention and reproduction of
the modeled response. Although the conditions of the other subprocesses

may be met, the observer may not reproduce the desired act unless
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sufficiently motivated by at least one of the following motivational
sources: extrinsic inventives, self-incentiVes, and/or vicariously
based incentives. Once again model/observer characteristics such as
status and competence of the model and dimensions of model/observer
similarity reflect variables which may influence this motivational com-
ponent. It must be realized that the full impact of the modeling
process will not be achieved if severe deficiencies are evidenced in
any of the four modeling subprocesses.

As proposed by Bandura (1969), each of the modeling subprocesses
has an influence over the nature and degree of modeling. These sub-
processes are evidenced in different degrees when considering the vari-
ous functions of modeling. The following sections will discuss the
observational learning, response facilitation and inhibition/disinhibi-
tion functions of modeling as they relate to Bandura's four subprocesses

of social learning theory.

Observational Learning Function of Mbdeling

The observational learning function of modeling is evidenced
when models elicit novel behavior in the observer; behavior which has
been previously absent from the observer's repertoire of responses.
The observational learning function has been demonstrated through the
modeling and subsequent performance of strategy-oriented tasks by the
observer, such as the "shoot-the-moon" game and the Bachman ladder
climbing task. Examples of observational learning are also commonly
demonstrated through studies utilizing specially constructed novel
modes of response. Bandura (1971) illustrates this phenomenon by

referring to the unique, nonsensical words 'lickitstickit' and
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'wetosmacko' and concludes that these words would not have been
expressed by subjects had these expressions never been modeled.

Much of the research examining this observational learning func-
tion of modeling is related to the retentional and the attentional/
motivational subprocesses proposed by Bandura. An example of research
related to the retention subprocesses of observational learning was con-
ducted by Gerst (1971) who examined the role of symbolic coding in the
learning and retention of the deaf manual language through the observa-
tion of a model. Gerst employed a 4 x 2 (Symbolic Code x Time of Per-
formance) experimental design. Specifically, college-aged male and
female subjects having no knowledge of the deaf manual language, ob-
served a filmed model perform a series of complex movements taken from
this language. After observing the model, subjects spent 1 minute
performing one of four activities. The first symbolic activity, summary
labeling, involved the coding of the modeled language into concise items
reﬁresenting the actual shape of the manual movement. The second form
of symbolic representation, imaginal coding, required the subjects to
form a picture in their heads of the actual manual movement. The third
form of symbolic coding required the subjects to provide a detailed
verbal description of the movement, while the fourth group of subjects
served as a control condition, engaged in a distraction task of counting
the beats of a metranome. After engaging in one of these four activi-
ties, subjects were asked to reproduce the modeled movements immedi-
ately after the 1 minute coding or distraction activity and again
after a period of 15 minutes. Al1 three of Gerst's coding conditions

facilitated motor reproduction of the manual language of the deaf as
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compared to the poorer performances reproduced by the control subjects
who did not engage in any form of symbolic or verbal coding. In addi-
tion, all subjects performed better on the immediate test than on the
delayed test; and subjects employing summary labeling reproduced
approximately twice as many correct responses on the delayed (retention)
test as compared to the reproduction capacities of the other groups.

The major findings of the Gerst investigation offered support for the
hypothesis that some form of symbolic coding serves an important func-
tion in observational learning.

The observational learning function of modeling has also been
researched in relation to the attentional/motivational subprocesses.
Numerous social factors and characteristics of the model have been found
to exert influence on the attention and/or motivation of the observer.
For example, it has been demonstrated that models similar to the observer
in terms of interests (hobbies) and background (membership in a mutual
organization) are attended to and imitated more often than models dis-
similar in these qualities (Rosekrans, 1967).

The attentional and motivational effects arising from the observa-
tion of a model are further demonstrated when considering the status and
competence of the model. Rosenbaum and Tucker (1962) noted a significant
effect on adult imitative behavior when varying the competence of a
model. Specifically, adult observers matched the behavior of a success-
ful (competent) model more rapidly than that of an unsuccessful (incompe-
tent) model in a series of experimental horse-racing games. Similar
results were reported by Zimmerman and Blotner (1979) in an investigation
with first and second grade children on the performance of a wire puzzle

task.
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Baron (1970) extended the Rosenbaum and Tucker (1962) studies
with the addition of énother independent variable--attraction toward
the model. Attraction toward the model was induced by varying the
degree of attitude similarity between the subjects and model. Results
indicated an interactive effect between level of attraction toward the
model and the model's competence. A high degree of attitude similarity
between model and subject enhanced imitation when the model displayed
high task competence (success), but hampered imitation when the model
exhibited Tow task competence (unsuccessful model). The results of
this investigation suggested that one variable influencing adult imita-
tive behavior is the level of competence shown by a model; however,
variations in level of attractiveness toward the model may have produced
specific rather than generalized modeling effects (Baron, 1970). These
investigations offer support for Bandura's (1969) contention that models
who are considered experts, models demonstrating a high degree of compe-
tence and skill, as well as high status models are more likely to elicit
attention and act as more salient sources of potential observer behavior
than models not possessing these qualities.

Due to the interactive effects of numerous variables and the dif-
fering degrees of modeling influences, it may be suggested that certain
models or modeling conditions may also elicit a motivational as well as
attentional effect upon observers. Landers and Landers (1973) provided
elementary school children with either a highly skilled teacher, highly
skilled peer, unskilled teacher, or unskilled peer as a model. Subjects
watched the model perform on a Bachman ladder climbing task and were then

asked to perform this same task. Results indicated that children
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observing the skilled teacher performed better than children observing
the unskilled teacher or the skilled peer. The attentional/motivational
effects of an older, more highly skilled and higher status model appeared
to be evident. However, children who had observed the unskilled peer
performed better than children who had observed the unskilled teacher
model. Perhaps this finding can be related to motivational conditions
introduced when competing against a peer perceived as equal or lesser in
ability, possibly mediated by the thought, "if he/she can do it, so

can I". Hence, modeling may not only provide a means of relaying motor
performance information, but may, in fact, play an equally significant

role in observer attention/motivation.

Response Facilitation

Another function of modeling proposed by Bandura is that of
response facilitation. Through response facilitation, the behaviors,
actions and performance of others provide cues or prompts designed to
stimulate the performance to one's own pre-existing responses (Bandura,
1971). Due to the facilitory nature and enhancing properties of this
function, response facilitation can be classified under the motivational
subprocesses outlined by Bandura (1969). Many examples of the response
facilitation function of modeling offer a great degree of applicability
to the sporting world. In addition to the example offered in Chapter I,
Landers and Landers (Note 1) provide additional "real-life" examples
of response facilitation, such as a young child exaggerating in his/her
own style of play the qualities (stance, etc.) of a famous, idolized

athlete. However, more laboratory-oriented and tightly controlled field
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studies need to be conducted in order to determine the viability of

this influence in sport.

Inhibition/Disinhibition of Responses

The inhibition/disinhibition function of modeling deals with
performance decrements or increments as the result of observing a
model's performance, as well as the subsequent consequences associated
with that performance. This function of modeling has been the recipient
of a great deal of attention; however, much of the inquiry and system-
atic investigation of this modeling function has been conducted in

disciplines other than physical education or athletics. The inhibition
research in the area of modeling has been conducted primarily by
Bandura and his associates (Bandura, 1973; Bandura & Walters, 1959).

As noted by the above authors, examples of the inhibitory effects of
modeling include observers who show decrements in a modeled class of
behaviors as a result of observing the model's behavior produce punish-
ing consequences. As noted by Bandura (1973), observing the aggressive
acts of others being punished usually results in less imitative aggres-
sion by the observers than seeing the aggressive behavior rewarded or
unaccompanied by any obvious consequences.

The disinhibitory function of modeling is evidenced when the
observation of models engaging in threatening, persevering, or aversive
behavior without negative consequences, results in the observer's in-
creased performance of these formerly inhibited or discomforting be-
haviors. Research of this nature has produced very interesting results

when considering phobic reactions and avoidance behavior patterns
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emitted by snake-phobic subjects (Bandura & Adams, 1977; Bandura &
Barab, 1973; Bandura, Blanchard & Ritter, 1969; Kazdin, 1973, 1974;
Kornhaber & Schroeder, 1975; Meichenbaum, 1971). Much of the research
in this area suggests that coping models are the most effective means
of reducing fear in phobic subjects. Coping models who are initially
portrayed as displaying a similar degree of fear as the observer but
then overcoming that fear and eventually approaching the feared object
without harmful consequences elicit substantial approach behavior by
the fearful observer. This type of coping model has been found to be
superior to a mastery model who immediately displays approach behavior
toward a phobic object with no apparent fear or hesitancy. For example,
Meichenbaum (1971), employing 36 female, snake-phobic undergraduates,
found coping models to be more effective in reducing subjects' fear
than mastery models. In addition to the superiority of the coping

models, models who engaged in self-verbalization were found to be more

effective in reducing fear than were silent models. Bandura (1977a)
reasons that coping and self-verbalization models are superior to
mastery and silent models because they convey greater efficacy informa-
tion to the observer by providing a strategy for accomplishing the task.
Research in the disinhibition function of modeling as it is re-
lated to the physical education domain has largely been concerned with
perceived task competence, or self-efficacy, and the effects of
participant-modeling. In participant-modeling, a model first demon-
strates the task, then engages in the task together with the learner or
offers physical guidance whenever necessary with the purpose of increas-

ing successful experiences for the learner. The few investigations that



23

have been conducted in this area have employed tasks considered "risky",
"unpleasant", possibly "dangerous", or in other words, "high-avoidance"
tasks (Feltz, Landers & Raeder, 1979; Lewis, 1974; Weinberg, Sinardi &
Jackson, 1982). A1l of this research has indicated that participant-
modeling is superior to live or video-tape modeling conditions. For
instance, as a result of participant-modeling, subjects of initially
Tow perceived task competence have been found to increase in efficacy
and task competence and subsequent participation in "high-avoidance" type
physical education and athletic skills, such as found in gymnastics
(Weinberg, Sinardi & Jackson, 1982), swimming (Lewis, 1974) and diving
(Feltz, Landers & Raeder, 1979).

When considering the disinhibition literature, it seems plausible
that the disinhibition function of modeling is closely related to the
attentional/motivational subprocesses proposed by Bandura. It can be
suggested that the attentional/motivational subprocesses are highlighted
throughout the disinhibition function of modeling by increasing the per-
sonal relevance of the modeled performance to the observer (Bandura,
1969), thus perhaps increasing the observer's attention to the model
and motivation to perform. The disinhibition function of modeling may
enhance the attentional/motivational subprocesses by increasing the
personal relevance of the modeled performance to the observer through a
perceived condition of model/observer similarity.

Regardless of the type of modeling function investigated (observa-
tional learning, response facilitation, inhibition/disinhibition), the
relationship between and effect of model/observer similarity has been
the topic of much interest. Therefore, a more detailed discussion of
the literature directly related to model/observer similarity is addressed

in the following section.
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Model/Observer Similarity

Conditions of perceived similarity between model and observer
can exist along a number of dimensions. Models may be similar to
observers in age, gender, perceived task ability, fear, I.Q., etc.
The examination of gender effects in the modeling literature has been
concerned with the employment of models either of similar or dissimilar
gender to the observer. However, the influence of similar or dissimilar
gender models is far from clear. In his review on imitative behavior
research, Flanders (1968) noted that some investigators (Bandura &
Kupers, 1964; May, 1966; 0'Connell, 1965) found that the gender of the
model produced little or no main effects on observers' modeling behavior,
while other investigators (Bandura & Huston, 1961; Bandura, Ross & Ross,
1963; Hetherington & Frankie, 1967; Hicks, 1965) have found interactive
effects with regard to gender of the model and observer. For instance,
Bandura & Kupers (1964) found that on a bowling task, 7- to 9-year-old
boys and girls displayed patterns of self-reinforcement as the result
of observing male and female models. Specifically, older, higher status
models of either gender were imitated to a greater extent than were
peer models of either gender. It was also determined that generosity
of self-reward was in no way related to gender of the models or observers.
On the other hand, Bandura et al. (1963), when investigating the learn-
ing and performance of aggression through modeling, found subject gender
to be a highly significant factor, as well as some modeling effects
attributable to model gender. Specifically, boys exhibited more total
aggression than girls, and subjects observing a male model exhibited

more aggressive "gun play" than subjects exposed to a female model.
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In his review, Flanders (1968) also noted that most experiments
usually exposed observers to the same model, or employed same gender,
model/observer pairs without taking into account the gender of the
model as a source of variance. Flanders concluded that, due to this
frequent lack of concern regarding model gender as a significant source
of variance, few dependable conclusions can be drawn when considering
model/observer gender effects. According to Gould and Roberts (1982),
models of the same gender as the observer will, at times, have a greater
influence on the observer's motor performance than will models of the
opposite gender. Many investigations have suggested that enhanced
treatment effects are facilitated when same gender models are employed
(Gould & Weiss, 1981; Kazdin, 1974; Perry & Perry, 1974; Rosekrans,
1967). However, in order to maximize treatment effects, much of the
research in this area has employed multiple similarity variables making
it difficult to differentiate the separate influences of the specific
variables. In any case, most researchers seem to agree with the con-
tention of social learning theory that model/observer characteristics
such as similarity between model and observer will affect imitation in
terms of the potential influence on the attentional and motivational
subprocesses. Bandura (1971) noted that because similarity exists on
numerous dimensions, interrelated factors can be attributed to the
occurrence of many noted modeling effects. Similarity in terms of
gender may not be the sole factor underlying the results. It is possible
that other conditions of perceived similarity between model and observer
combined with similarity along the dimension of gender may have pro-

duced many of the reported findings (and vice versa).
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For example, another source of similarity between model and
observer, that of perceived task ability, has become an intriguing
topic of concern. In this respect, the focus of much of the research
into the disinhibition function of modeling has been concerned with a
more abstract dimension of task ability, that of "approach" ability in
fearful situations (Bandura & Adams, 1977; Borkovec, 1973). Approach
ability, here, refers to the ability (or perceived task competence) of
an individual to overcome fear exhibited toward an object or situation,
approach that object and eventually handle or confront the situation.
Research investigating this form of perceived task ability or task
competence, has concluded that modeling can significantly help phobic
individuals overcome their fear (Kazdin, 1973, 1974; Meichenbaum, 1971).
Specifically, a condition of perceived similarity between model and
observer in terms of initial fear towards a phobic object is a facili-
tory factor greatly contributing to the success of treatment effects.
However, it must be borne in mind that all of the phobic-behavior investi-
gations, and the majority of modeling research, regardiess of domain, has
employed same gender models and observers.

This notion was supported by Kazdin's (1973, 1974) investigations.
Kazdin, in 1ine with other disinhibition researchers, employed snake-
phobic subjects, coping models and mastery models. In Kazdin's earliest
study it was found that coping models led to greater avoidance reduction
than mastery models. Similar results were found in Kazdin's 1974 study
which also took into account similarity in terms of gender and age,
besides similarity of initial fear of snakes. Kazdin noted that although

beneficial effects provided by a coping model enhanced the reduction of
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avoidance behavior, the inclusion of numerous dimensions of the model/
observer similarity variable (age, gender and amount of initial fear)
may have significantly contributed to the overall effects. In any case,
it can be suggested that a coping model, who may be perceived by the
observer as similar to him/herself in terms of initial fear and avoidance
behavior may raise efficacy expectations by instigating the, "if he/she
can learn to overcome fear, so can I", motivational set of the observer.
Meichenbaum (1971) concluded that the effectiveness of the coping model
in reducing fear may be based on a) the condition of "perceived simi-
larity between the observer and the model which facilitates imitation,
that is the 'appropriateness' of the model for the observer" (Meichen-
baum, 1971, p. 304) and/or b) demonstration of a specific strategy for
approach-behavior which is conveyed to the observer as being an effec-
tive means of learning to overcome fears.

Similarity in perceived task ability has also been demonstrated
in a number of investigations employing more "concrete" tasks, such as
the word anagram task employed by Brown and Inouye (1978). Brown and
Inouye (1978) randomly assigned 40 male college students to one of four
social comparison situations. The first situation was referred to as a
"similar competence" condition. In this condition subjects were led to
believe that they were as equal in word-anagram competence as a male
model whose failure on the word anagram task they had observed.
A "higher competence" condition existed in which subjects were led to
believe that they were superior in task competence to the unsuccessful
male model. The third social comparison situation was a "no-feedback"

condition in which subjects were given no task ability information
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regarding their own word anagram performance in relation to the perform-
ance of the unsuccessful male model. Lastly, a control condition was
established in which subjects worked on the experimental word anagram
task without prior exposure to the male model. Following the above
manipulations, subjects engaged in another series of word anagram tasks
with the main dependent measure being the number of seconds the subjects
persisted before giving up on the tasks.

The results of this investigation led Brown and Inouye (1978) to
confirm their hypothesis that a state of learned helplessness can, in
fact, be induced through modeling, and that this condition of learned
helplessness was mediated by the observers' perceptions of similarity
to a model in terms of task competence. This learned helplessness
phenomenon can be considered from a social learning theory perspective
which purports that lowered performance expectations can be a consequence
of direct failure or vicariously experienced failures (Bandura, 1977b).
Vicariously induced helplessness occurs through the observation of a
model who is perceived as similar in competence to the observer and
continuously fails at a task.

According to Brown and Inouye (1978), observing a successful
model perceived as similar in ability to the observer would tend to
create success expectations in that observer facilitating the observer's
motivation to perform, and to perform well. On the other hand, observing
someone similar in competence to oneself continually failing at a task
would facilitate failure expectations in the observer, resulting in
lack of motivation and persistence at the task. This is exactly what

happened; subjects perceiving themselves as similar in ability to the



29

unsuccessful model persisted the least amount of time at the experi-
mental word anagram task, while subjects perceiving themselves as more
competent than the model persisted the longest when engaging in the
word anagram task.

A major difference between the Brown and Inouye (1978) study and
other investigations employing a coping model perceived as similar (snake-
avoidance studies) is that the model in the Brown and Inouye study never
succeeded at the task, whereas all of the coping models in the phobic-
behavior investigations eventually succeeded at the task. This observed
difference may have influenced the observers' subsequent performance and
beliefs regarding competence and the effects of perceived similarity in
competence between model and observer since self-reflective thoughts may
very well intensify an individual's efficacy beliefs by raising or
lowering efforts concerning his or her task capabilities (Bandura, 1978).

In the area of physical activities, the Lewis (1974) investigation
is one of the few studies that employed coping models similar to the
observer in initial task ability, in the investigation of participant-
modeling. Lewis' study focused on the reduction of childrens' fear and
avoidance of water and swimming activities. Forty elementary school-aged
boys exhibiting fear of the water were assigned to one of four experi-
mental conditions. These conditions consisted of a model plus partici-
pation condition, a model only condition, a participation only condition
and a control condition. The modeling plus participation treatment
exposed subjects to a film of similar models in terms of age, race,
gender and initial fear of the water. The models in the film displayed

coping behavior by overcoming their initial fear of the water and
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eventually, participating fearlessly in a variety of swimming activities.
After viewing this film, subjects spent 10 minutes in the pool accompan-
jed by the instructor. Subjects exposed to the model-only condition
observed the same film but did not engage in subsequent water activi-
ties. As a substitute, these subjects played a 10-minute game of pool-
side checkers with the instructor. Participant-only subjects viewed an
irrelevant film and then engaged in the 10-minute swimming activities
with the instructor. Control subjects also viewed the irrelevant film
and then participated in the 10-minute session of poolside checkers.

Results of this investigation indicated that the modeling plus
participation condition resulted in the most anxiety reduction and
increase in swimming behavior, followed by the participation only treat-
ment and then the modeling only treatment. Lastly, all of the treatment
conditions were more effective than the control condition. Lewis'
(1974) investigation supports the effectiveness of participant-modeling
and the general consensus of similarity research which suggests that
model/observer similarity along a number of dimensions produces the
greatest modeling effects.

Although designed for the purposes of self-efficacy research and
not for the specific investigation of model similarity, a series of
investigations by Weinberg and his colleagues provide pertinent informa-
tion regarding the experimental manipulation of perceived similarity/
dissimilarity between model and observer in terms of task ability or
task competence (Weinberg et al., 1979; Weinberg et al., 1981; Weinberg
et al., 1980). The way in which self-efficacy was manipulated in

Weinberg's studies was by having nonathletic subjects compete against a
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confederate presented as a varsity track athlete (dissimilarity in
task ability) or against a confederate presented as a nonathlete whose
past history acknowledged a knee injury (similarity in task ability).
Results revealed that subjects exposed to the nonathlete with a knee
injury extended their legs significantly longer than subjects exposed
to the varsity track athlete. In other words, perceived similarity
along the dimension of task ability (competence) seemed to have enhanced
the observers' subsequent performance, while perceived dissimilarity
between model and observer in task ability had a negative effect upon
observers' performance. However, it must be remembered that other
variables may have influenced the experimental results, as the purpose
of these investigations was not to isolate the amount of influence
exerted by various dimensions of similarity cues.

One investigation employing the same task as Weinberg and his
colleagues, was designed by Gould and Weiss (1981) for the purpose of
examining the effects of model/observer similarity. Specifically, this
study was designed to determine whether the observation of a similar or
dissimilar model who emitted varying self-efficacy statements (self-
talk) influenced the observers' efficacy expectations and motor perform-
ance. Gould and Weiss contended that efficacy appraisals may be greatly
influenced by perceived similarities between observer and model on
characteristics such as gender, motor skill level, etc., thus affecting
the observers' subsequent performance (Gould & Weiss, 1981).

One hundred and fifty nonathletic, college female volunteers
enrolled in elective physical activity courses, served as subjects for

this investigation. The design consisted of a Model Similarity x Model
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Talk x Trials factorial design and a No Model Control condition.
Model/observer similarity was induced by having the nonathletic females
observe either a confederate female presented as a nonathlete
(similarity), or a confederate male presented as a varsity track athlete
(dissimilarity). The four conditions of model talk consisted of a) a
positive self-talk model who performed and emitted positive self-efficacy
statements, b) a negative self-talk model uttering negative self-
confidence statements, c) an irrelavant-talk model who performed and
spoke of items unrelated to the task, and d) a no-talk model who per-
formed in silence. Pre-and post-self-efficacy questionnaires assessed
the subjects' levels and strength of self-efficacy concerning the task.
Results of this investigation revealed that subjects exposed to the
model who was similar in task ability and gender (the nonathletic female),
extended their legs significantly longer than subjects exposed to the
dissimilar model (the athletic male). Results of the exposure to the
model talk-no talk conditions revealed that the similar-positive and
similar-no talk groups extended their legs significantly longer than
the dissimilar-positive or negative talk groups and also longer than
the no-model control group. However, subjects' self-efficacy levels
were not found to be the major variable affecting performance changes.
Although the modeling aspect of the 1981 Gould and Weiss investi-
gation was one of the first studies specifically designed to manipulate
perceived similarity in ability of a task related to sport, the simi-
larity dimension was designed with the inclusion of model/observer
gender similarity in order to maximize experimental effects. As a

result, this investigation could not determine which dimension of
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similarity, gender or perceived task ability, was the most salient to
the observers.

As demonstrated by previous studies (Weinberg et al., 1979;
Weinberg et al., 1981; Weinberg et al., 1980; Gould & Weiss, 1981),
the influencing role of personal cognitions must be considered when
examining human behavior studies. Bandura (1977a) provides a theory
of self-efficacy which addresses the issue of how cognitions may
mediate performance. Bandura (1977a) perceives self-efficacy as a
situationally specific construct influencing one's particular choice of
activities and the degree of effort and persistence generated when
dealing with a certain task. Bandura (1977a) views modeling as providing
a medium through which personal expectations and feelings of self-
efficacy can be influenced. Vicarious experiences can alter expecta-
tions. For example, within the inhibition/disinhibition modeling func-
tion, observing others engaging in threatening behavior unaccompanied
by observable adversive consequences can generate persistence efforts
and alter expectations among observers that they, also, can be success-
ful at the same activity, perhaps mediated by the notion, "if he/she
can do it, so can I".

Modeling can affect expectations of personal efficacy, which in
turn can affect subsequent behavior. Increasing the personal relevance
of the modeled act to the performer (e.g., by manipulating model/
observer similarity) can alter observers' perceptions of their own per-
formance capabilities. For instance, modeling techniques such as those
techniques successfully used in reducing avoidance behavior, may modify

behavior through the mediating influence of efficacy expectations.
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In conclusion, the mediating role that cognitions such as self-
efficacy exert on performance must not be overlooked; modeling is a
process which influences self-efficacy (and expectations) which in
turn intervenes to influence performance.

Perceived similarity and proficient performers. The majority of

model similarity studies have examined variables that influence the
disinhibition function of modeling, dealing with observers possessing
low expectations concerning their capabilities. In sport tasks, which
typically have been viewed as male-oriented, many women do perceive
themselves as low in ability. When dealing with research of this nature
the socialization process must be considered.

According to the conflict-enculturation model (Roberts & Sutton-
Smith, 1962), every social system must consider the 'cultural maintenance'’
problems encountered which must be resolved in order for the system to
survive as an intact and continuing entity (Birrell, 1978). One remedy
utilized by the system is the employment of socialization practices.

These are used to "ease individuals into necessary roles or perspectives"
(Birrell, 1978, p. 63). As a result, the by-products of these socializa-
tion practices include commonly held gender-role stereotypes and myths,
attribution, achievement-motivation and success-failure theories, which
have attempted to offer plausible explanations concerning the lower levels
of strivings, competence and achievements noted among a large number of
females (Deaux & Ferris, 1977; Feldman-Summers & Kiesler, 1974; House,
1974; Kidd & Woodman, 1975; Lenney, Browning & Mitchell, 1980; McHugh,
Duquin & Frieze, 1978). However, the literature has recently noted

that not all women are underachievers who hold low expectations of their
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capabilities (Lenney, 1977; Ogilvie, 1978). This has become increasingly
evident as represented by the upsurge of women holding positions of high
status, as well as the increase of women entering the upper echelon of

the sporting world.

The use of similar models may also provide important cues and

motivational properties for further enhancing the performance of these
already proficient performers. This function of modeling has not been
investigated with competent observers. For example, competent female
athletes have very rarely been provided with similar role models.
It might be suggested that these women will not identify with the lower
female competence expectations held by society, but will perceive them-
selves as highly competent and will aspire to higher levels of perform-
ance.

Females in higher levels of athletics probably have had numerous
successful and reinforcing experiences. These females are experiencing
higher and higher levels of personal status and competence. Such women
probably perceive themselves as more similar in task ability to a
competent model (athletic) than to an incompetent (nonathletic) model.
Although purely speculative in nature, some female athletes may perceive
themselves as more similar in task ability to a male athlete than to a
female athletic model due to the high achievement strivings typifying
many women actively engaged in athletic competition. A male athletic
model may in fact, provide many athletic women with more of a perceived
challenge than would the observation of a female athlete, resulting in
a higher amount of motivation to out-perform a male athlete. Of course,

the saliency of the similarity cues provided--gender and perceived task
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competence--will most probably determine the amount and type of modeling

effects encountered.

Thus, in view of the complexity and controversy of the mitigating
effects of model/observer similarity along the dimensions of gender and
perceived task ability, the following study was undertaken to examine
the saliency of these two dimensions of the similarity domain. In addi-
tion, this investigation was conducted to determine the most salient
similarity modeling cue necessary for different populations of observers
(e.g., athletic and nonathletic observers), as well as the inclusion of

more research on female athletes.



CHAPTER III

METHODS AND PROCEDURES

The inhibitory/disinhibitory function of modeling was investigated
by studying the differential effects of model similarity upon motor per-
formance of a leg-endurance task across two dimensions, gender and
perceived task ability. Because previous investigations were designed
for the purpose of maximizing experimental outcomes rather than dissect-
ing the similarity dimension, the question still remains as to which
dimension of model similarity--gender or perceived similarity in ability--
is most salient to the observer. This investigation was conducted to
answer the preceding question in hopes of contributing more information
to the current store of knowledge concerning this issue. Since the self-
talk dimension of the Gould and Weiss (1981) investigation revealed that
the similar positive-talk modeling condition elicited the same degree of
beneficial effects as the similar no-talk modeling condition, the self-
talk dimension was eliminated from this investigation. Also, in addition
to the inclusion of a male nonathletic model and a female athletic model,
the present replication and extension of the modeling aspect of the
Gould and Weiss (1981) study investigated the effects of observers'’

athletic ability on modeling the leg-endurance task.
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Subject and Design

The subjects were 150 female students enrolled at the Michigan
State University. Subjects were composed of athletic volunteers cur-
rently participating (1982-1983) on one of the Michigan State University
varsity athletic or club athletic teams. The varsity athletic teams
represented in this study included the volleyball, softball, basketball,

gymnastic, swimming and tennis teams. Female athletes who partici-

pated on the Michigan State University Rugby Club team were chosen as
potential subjects due to the rigorous practice and game schedule of
this team which is comparable to the game and practice schedules of
female varsity athletic teams at Michigan State University. The only
reason the Rugby Club team has not achieved varsity status is that they
do not possess the necessary financial backing needed to qualify as a
varsity team. Subjects were also composed of nonathletic volunteers
enrolled in the Michigan State University elective physical activity
courses. Only volunteers indicating no physical limitations which might
prevent them in any way from reproducing the modeled demonstration were
selected as subjects. In addition, only volunteers indicating no previ-
ous contact with or knowledge of the experimenter and her background
were selected as subjects.

The study employed a 2 x 2 x 2 factorial design, with the first
factor being the gender of the models: males versus females; the second
factor being the athletic ability of the models: athletic models and
nonathletic models; and the third factor being the athletic ability of
the observers: athletic and nonathletic observers. A table of random
numbers was used to assign each of the 75 athletic and 75 nonathletic

subjects to one of the four treatment conditions, or a no-model control,
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with the resrriction that there be no more than 15 athletic and

15 nonathletic subjects per condition.

Experimental Task

Subjects were asked to perform a modified version of a muscular
endurance task (Gould & Weiss, 1981) which required the subject to
extend her dominant leg in a horizontal position, maintaining that posi-
tion for as long as possible (see Figure 1). The subject sat on an
adjustable swivel stool, thus allowing a lower leg-length correction to
be made prior to performance. This was done to avoid differing angles
of the subject's non-1ifting leg. The subject folded her arms across
her chest and sat upright with her back against the wall. The shoeless
dominant leg was extended above and across a white cord that was sus-
pended by a wooden apparatus specifically designed for this investiga-
tion. The height of the cord was adjusted to each subject so that it
was equal to the height of the stool. The subject's performance was
timed, using a Singer Industrial Timer Corporation electronic stopclock
(model SC-100). In preparation for the task, the experimenter supported
the subject's extended leg in a horizontal position above the cord.

When the subject was ready to begin the task, the subject lifted her

leg off of the experimenter's supporting hand. As soon as the subject's
leg was no longer in contact with the experimenter's hand, the clock was
started. When the subject could no longer hold the extended leg above
the cord, the leg lowered, contacting the cord, automatically stopping
the timer. As a precautionary measure, the adjustable stool which had
wheels on the bottom of all four legs, was placed on a piece of matting

to prevent any possible slipping or rolling of the stool.
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Model Similarity/Dissimilarity Manipulations

A 60-second video-taped demonstration of one of the four models
performing the experimental task was employed in this investigation.
A video-taped demonstration was used instead of a 1ive demonstration in
order to control for consistency of model performance; furthermore,
research has shown that televised models are as effective as live
models on observers' imitative behavior (Bandura & Menlove, 1968;
Bandura, Ross & Ross, 1963; Klinger, 1967). A1l models were filmed
using an Hitachi (model VK-C 1000) color video camera. Each model's
performance was recorded on a separate Sony Dynamicron L-250 color
video-cassette. Each model was filmed extending his/her right leg, and
a 3/4 view of the model was taken from the model's right side. Subjects
randomly assigned to the modeling conditions observed one of the follow-
ing video-taped demonstrations:

1. A nonathletic female model--who was introduced as a fellow

student with no previous athletic experience.

2. An athletic female model--who was introduced to subjects as

a current member of the Michigan State University Soccer Club
team who also lifted weights three times a week.

3. A nonathletic male model--who was introduced as a fellow

student with no previous athletic experience.

4. An athletic male model--who was introduced to subjects as a

current member of the Michigan State University Soccer Club
team who also lifted weights three times a week.
Athletic or nonathletic introductions of the models were provided

in order to manipulate and enhance a condition of similarity/dissimilarity



42

along the dimension of perceived task ability between the subject and
the model. In addition, the athletic manipulations were achieved by
selecting two models (male and female) each of whom possessed well-
defined musculatures and healthy, athletic-looking physiques. Both
models were matched on personal characteristics as much as possible.

The two models were both sport psychology graduate students and former
athletes with similar physical appearances. They were also both
brunettes, approximately the same age, height, build and coloring.

They both performed in running shorts and emitted similar nonverbal
gestures. The two nonathletic models were matched on personal character-
istics as much as possible. Both were nonathletic graduate students,
somewhat slight in stature and thin. The two nonathletic models were
both the same age, build and coloring, with very undefined musculature.
They performed in longer-length, baggy shorts and emitted similar non-
verbal gestures. Lastly, all four models were depicted as successful

on the leg-endurance task; that is, none of the video-taped films showed
a model lowering his/her leg onto the cord, stopping the clock. Models
were depicted as successful in order to eliminate any confounding

effect due to the observation of an unsuccessful model.

The use of only two models, one female portrayed as both athletic
and nonathletic, and one male portrayed as both athletic and nonathletic,
may have decreased the number of possible confounding variables due to
the individual characteristics of each of the models. However, the
decision to use four models was made in order to maximize the experi-
mental athletic/nonathletic manipulations by providing models of differ-
ing body types instead of relying solely on verbal descriptions of the

models' athletic (or nonathletic) backgrounds. To check whether or not
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model body type was one of the main characteristics that differentiated
one model from another, or whether the models were perceived as differ-
ing on numerous other characteristics, fourteen members of an under-
graduate physical education majors class were shown the video-tapes of
all four models performing the experimental task and asked to rate them
on the following 10 characteristics: self-esteem, intellectual ability,
attractiveness, athletic ability, self-confidence, autonomy
(independence), emotional control, muscular endurance, outgoing person-
ality and affiliation (group-oriented). Students rated the models on

a 7-point scale ranging from "below average (low)" to "above average
(high)" on each one of the 10 characteristics.

In order to determine which of the 10 characteristics differentiated
the four models, students' responses were submitted to a discriminant
function analysis. Results indicated that only the first discriminant
coefficient was significant, x? (21) = 125.20, p < .00001. The char-
acteristics that discriminated the four models the most were athletic
ability and muscular endurance. These results supported the athletic/
nonathletic manipulation of models. However, it should be noted that
the subject to variable ratio was not very high. The discriminant func-
tion coefficients as well as the means and standard deviations are con-

tained in Table 1 (on the following page).

Manipulation Check

A manipulation check was used to determine the effectiveness of
the similarity/dissimilarity manipulations. This was assessed by ask-
ing the subjects to respond to the question, "How similar do you perceive
yourself to be to the person who demonstrated this task?" on a 7-point

scale ranging from very dissimilar to very similar.
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Questionnaires

Pre-experimental and post-experimental questionnaires were dis-
tributed to all subjects. In addition to determining the effectiveness
of the similarity/dissimilarity manipulation, these questionnaires
assessed level and strength of efficacy expectations as well as assess-
ing subjects' perceptions of competition with the model, subjects'
sense of model influence and subjects' perceptions of their own perform-
ance in relation to the models' performance. The test/retest relia-
bility of the self-efficacy questionnaire items, determined by another
subject population, ranged from r = .81 to r = .99.

Pre-experimental questionnaire. The pre-experimental question-

naire, administered just before attempting the task, consisted of three
background information items as well as 18 items designed to assess
level and strength of efficacy expectations. The background items and
the first three self-efficacy questions were answered by checking the
appropriate response and by circling the number best reflecting the
subject's feelings on a likert-type scale. The 15 remaining self-
efficacy items consisted of 15 specific time designations ranging from
30 seconds to 4 minutes; at 15-second intervals. Subjects were
required to place a check mark next to each time designation that they
felt capable of performing as well as checking their percent certainty
of performance for each time designation checked. The actual question-
naire is contained in Appendix A.

Post-experimental questionnaire. The post-experimental question-

naire, administered to subjects upon the completion of the leg-l1ift

task, was designed to assess level and strength of efficacy expectations
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for future performance of the experimental task. The first self-efficacy

question was answered by checking the appropriate response and by

circling the number best reflecting the subject's feelings on a
likert-type scale. The 15 remaining efficacy items consisted of the
same time designations as found on the pre-experimental questionnaire
and were answered by subjects in the same manner. Also, subjects were
asked to respond by placing a check mark on the appropriate line indi-
cating who they thought would perform best on the experimental task,
males or females. Four additional questions (two open-ended items)
appeared on the questionnaires of the subjects exposed to the modeling
conditions. These questions dealt with the subject's perception of
similarity to the model, the subject's perception of her performance in
relation to the model's performance, as well as assessing the subject's
sense of competition with the model. The actual questionnaire is con-

tained in Appendix B.

Pilot Study
A pilot study was conducted prior to the actual testing of the

experimental subjects. Twelve Michigan State University female graduate
students (six athletic and six nonathletic) were randomly assigned to

one of the modeling treatment conditions. The pilot subjects performed
the experimental task, simulating actual experimental procedures and
conditions. The purpose of the pilot study was to determine the subjects'
understanding of the instructions and questionnaires, the effectiveness
of the similarity/dissimilarity manipulation, performance variations in
the amount of time subjects maintained their legs in the extended posi-

tion, and the amount of time necessary for each subject to complete the
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entire experimental procedure. The pilot study was also conducted as a
practice run for the experimenter to ensure smooth administration of
actual testing procedures, as well as identifying any necessary pro-
cedural adjustments.

Results obtained from the pilot study indicated that all subjects
understood experimental instructidns and questionnaires. The similarity
by athletic ability manipulation was effective, in that all athletic
subjects exposed to an athletic model rated themselves as "somewhat"
to "very similar" to that model and all nonathletic subjects exposed to
a nonathletic model rated themselves as "somewhat" to "very similar" to
the nonathletic model. Regarding the dissimilarity athletic manipula-
tion, subjects exposed to a dissimilar model in terms of athletic
ability did in fact indicate that they perceived themselves to be very
dissimilar to the observed model. 1In addition it was determined from
the pilot study that 25 to 30 minutes were necessary for each subject
to complete the entire experimental procedure, and that performance
variations in the amount of time subjects maintained their legs in the
extended position ranged from 34 seconds to 4 minutes and 15 seconds.
Lastly, it was concluded that no procedural adjustments were necessary

before the initiation of the testing of actual experimental subjects.

Procedure

Testing environment. The subjects were individually tested in the

sport psychology laboratory at the Michigan State University. The
laboratory contained a table and pencils for the completion of the
informed consents and questionnaires, a NEC Auto color television, a

Sony Betamax portable videocassette recorder and a Sony AC power adaptor
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for viewing the modeled performance, the experimental task (adjustable
stool and leg-1ift apparatus with clock) and the experimenter's data
collection sheets (see Figure 2). The number of trials (three) and the
length of rest periods were determined from the pilot study and from
previous research (Gould & Weiss, 1981). A 60-second rest period was
selected by Gould and Weiss in the 1981 investigation. Gould and Weiss
selected 60-seconds because it was not an adequate recovery time period
between trials and felt that the motivational component provided by the
model would be maximized when the subject experienced an unpleasant and
adversive performance environment. The 60-second rest period between
trials was timed using a stopwatch.

Administration of test. Upon arrival at the testing room, the

subject was greeted by the experimenter and given a brief verbal explana-
tion of the experimental task. The following explanation was read to
the subjects:

This is a simple muscular endurance task, much 1ike situps or
pushups, designed to assess the muscular endurance of college
students throughout the United States. You are to sit on this
stool, fold your arms across your chest and keep your back

flat against the wall. Please make sure you keep the foot of
your nondominant leg flat on the floor. You are to extend your
dominant leg above and across the white cord and hold your leg
above the cord for as long as possible. Initially, I will sup-
port your extended leg with my hand. When you are ready, you
will 1ift your leg off of my supporting hand. As soon as your
leg is no Tonger in contact with my hand, I will start the
clock. When you can no longer hold your leg in the extended
position above the cord, your leg will lower, contacting the
cord and stopping the clock. You will have three trials with

a 60-second rest between trials. Remember, you are to keep
your dominant leg extended for as long as possible.

After listening to the explanation, the experimenter clarified any

questions; the subject completed an informed consent and the experimenter
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obtained and recorded the subject's background and information (i.e.,
age, year in school, major).

A subject in the control condition received a brief explanation
of the pre-experimental questionnaire directions, completed the pre-
experimental questionnaire, and was then asked to remove her shoes in
order to eliminate any variations between subjects due to shoe heel-
height of the nonlifting leg, and to eliminate any excessive weight on
the 1ifting leg. The swivel stool was adjusted to each subject so that
the lower leg formed a right angle with the upper leg, and the bottom
of the nonlifting leg rested flat on the floor. The control subject
was then asked to fold her arms across her chest, reminded to keep the
foot of her nondominant leg flat on the floor and her back flat against
the wall. The control subject extended her dominant leg above and across
the white cord while the experimenter supported the extended leg. The
control subject was instructed to begin whenever she felt ready. Upon
completion of the three trials, the control subject was given a brief
explanation of the post-task questionnaire directions and then given the
post-task questionnaire to complete. Upon completion of the questionnaire,
the subject was told that she had done a fine job, was thanked for her
participation and was asked not to discuss the experiment with anyone.

After the experimental subject listened to the task explanation
and received any clarifications of questions, completed the informed
consent and provided the experimenter with background information, the
experimenter read the following statement:

In order to show you how the task is to be done, I want you

to carefully observe a videotaped demonstration of another person
who was asked to perform this task. Please watch closely how
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this person positions himself (herself) and the way in which
he (she) approaches this task.

Then depending upon the subject's assigned modeling condition,
one of the following statements was presented:

1. The woman (man) you will see performing is a fellow
student at Michigan State University with no previous athletic
experience. She (he) has never participated on a high school
athletic team, intercollegiate team, or any other organized
sporting league, excluding intramural participation.

2. The woman (man) you will see performing is a current
member of the Michigan State University Soccer Club team who
also 1ifts weights three times a week.

After the experimental subject was provided with one of the above
statements, the appropriate video-tape was turned on and the experimental
subject observed the performing model. The video-tape was then turned
off and the subject was asked if she knew the model she had observed.
Subjects indicating no previous knowledge of the model received a brief
explanation of the pre-experimental questionnaire directions and then
proceeded to the pre-experimental questionnaire. Any subject having
prior knowledge of the model was thanked for her help and dismissed with
the explanation that only subjects having no knowledge of the model could
be used in this experiment. The experimental subject with no knowledge
of the model was asked to remove her shoes and the necessary stool adjust-
ment was made. The experimental subject was then asked to fold her arms
across her chest, reminded to keep the foot of her nondominant leg flat
on the floor and her back flat against the wall. The subject then
extended her dominant leg above and across the cord, received the same

amount of leg support as did the control subject, and completed the

experimental procedure in the same manner as the control subject.
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Upon completion of the entire experiment (data analyses and conclusions)
all subjects were fully debriefed by means of a brief summary report

which was mailed to each one of the subjects.

Treatment of Data

Motor performance scores for the experimental groups were analyzed
within @ 2 x 2 x 2 x 3 (Model Gender x Model Athletic Ability x Subject
Athletic Ability X Tri&ls) analysis of variance (ANOVA) with repeated
measures on the last factor. In the event of significant differences
for the interactions, post hoc tests were performed by means of the
Tukey WSD procedure.

A separate ANOVA was conducted to compare the experimental subject
modeling conditions to the athletic and nonathletic subject control
groups. This was accomplished by means of a 2 x 2 x 3 (Experimental/
Control Groups x Subject Athletic Ability x Trials) ANOVA. Similarly,
post hoc tests were performed using the Tukey WSD procedure for equal n
comparisons and Behren's Fisher t' tests (Kohr, 1970) for unequal n
comparisons, in the event of significant differences for the interactions.
In order to directly test the hypotheses stated in Chapter I, a priori
contrasts were conducted for each hypothesis.

Questionnaire items concerning self-efficacy as well as the ques-
tionnaire item asking experimental subjects to rate their perceived
similarity to the observed model, were analyzed within separate ANOVAs.
Specifically, for the experimental groups, self-efficacy was analyzed
within a 2 x 2 x 2 (Model Gender x Model Athletic Ability x Subject
Athletic Ability) ANOVA or within a 2 x 2 x 2 x 2 (Model Gender x Model
Athletic Ability x Subject Athletic Ability x Pre/Post Scores) ANOVA.
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To compare the experimental subject modeling conditions to the athletic
and nonathletic control groups, self-efficacy was analyzed with a 2 x 2
(Experimental/Control Groups x Subject Athletic Ability) ANOVA or
within a 2 x 2 x 2 (Experimental/Control Groups x Subject Athletic
Ability x Pre/Post Scores) ANOVA. Perceived similarity for the experi-
mental-only groups was analyzed by means of a 2 x 2 x 2 (Model Gender x
Model Athletic Ability x Subject Athletic Ability) ANOVA. Post hoc
tests were performed (Tukey WSD or Behren's Fisher t' tests for unequal
n's) in the event of significant differences for the interactions.
Lastly, descriptive statistics (frequency distributions and percentages)
by means of a crosstabs analysis were performed for all other question-

naire and background information items.



CHAPTER IV

RESULTS

Seventy-five athletic and 75 nonathletic college-aged females
were selected for this study. Subjects were randomly assigned to one
of four modeling conditions or were assigned to a no-model control condi-
tion to investigate the influence of two dimensions of model/observer
similarity cues (gender and perceived task ability) on the motor perform-
ance and self-efficacy of a leg-endurance task. The effects of observers'
athletic ability on modeling the experimental task and self-efficacy was
also examined. A 2 x 2 x 2 x 3 (Model Gender x Model Athletic Ability x
Subject Athletic Ability x Trials) factorial design plus an external
control group for each subject ability group was employed. The task
required subjects to sit on a stool and extend their legs for as long as
possible above and across a cord for three trials with a one-minute rest
between trials. The length of time the leg remained extended above the
cord was recorded. Pre- and post-experimental questionnaires were
administered to all subjects to determine the effectiveness of the model
similarity/dissimilarity manipulation, level and strength of subject
self-efficacy, subjects' perceptions of competition with the model and
subjects' perceptions of their own performance in relation to the model's

performance.
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The results of this study have been organized into two sections.
The first section presents the motor performance results. The second
section is concerned with subjects' questionnaire data. All of the

results in this chapter are reported at the .05 level of significance.

Motor Performance Results

Motor performance scores on the leg-endurance task for the experi-
mental-only groups were analyzed within a 2 x 2 x 2 x 3 (Model Gender x
Model Athletic Ability x Subject Athletic Ability x Trials) ANOVA with
repeated measures on the last factor. The means and standard devia-
tions for motor performance in each condition plus the control group on
all three trials are reported in Table 2. Results from this analysis
indicated that the main effect for subject athletic ability was signifi-
cant, F (1, 112) = 39.87, p < .0009. This main effect indicated that
athletic subjects extended their legs significantly longer (M = 101.25,
SD = 46.54) than nonathletic subjects (M = 59.03, SD = 23.57). In addi-
tion, there was a trend toward a significant interaction (p > .059)
between Model Gender and Model Athletic Ability. Subjects observing a
female athletic model tended to extend their legs longer (M = 89.17,
SD = 46.12) than subjects observing a male athletic model (M = 72.76,
SD = 24.83). This trend can be seen in Figure 3. In addition, this
trend toward an interaction is probably better interpreted by examining
the trend (p » .087) toward the Model Gender by Model Athletic Ability
by Subject Athletic Ability interaction. The two-way trend toward an
interaction was mainly due to the motor performance of athletic subjects.
Athletic subjects observing a female athletic model tended to extend

their legs longer (M = 115.16, SD = 39.52) than athletic subjects
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observing a male athletic model (M = 84.20, SD = 23.20). There was
very little difference in motor performance between the four modeling
conditions for the nonathletic subjects (see Figure 4).

The Trials main effect was significant (p < .0009), F = 49.78,
df = 1,]58]. Post hoc analysis using a Tukey WSD procedure (Winer,
1971), indicated that performance times significantly decreased from
Trials 1 to 2 and from Trials 1 to 3. Although performance times
decreased from Trials 2 to 3, this was not a significant decrease.

In addition, a Subject Athletic Ability by Trials interaction
F (1,158) (see Footnote 1) = 7.31, p < .008, yielded significance.

Post hoc analysis indicated that athletic and nonathletic subjects
performed significantly longer on Trial 1 than on Trials 2 or 3. Also,
athletic subjects extended their legs longer than nonathletic subjects
on every trial. No other interactions with trials were significant.
The results of this analysis for the experimental-only groups are
summarized in Appendix C, Table 3.

A separate ANOVA was conducted to compare the experimental subject
modeling conditions to the athletic and nonathletic subject control
groups. This was accomplished by means of a 2 x 2 x 3 (Experimental/
Control Groups x Subject Athletic Ability x Trials) ANOVA. Results of
this analysis yielded a significant main effect for Subject Athletic
Ability F (1,146) = 38.94, p < .0009. The means and standard deviations
for the control groups are contained in Table 2. This main effect indi-
cated that both experimental and control athletic subjects extended
their legs significantly longer (M = 100.42, SD = 45.56) than nonathletic
experimental and control subjects (M = 62.33, SD = 27.36). This main



59

*9ouewuojuad

Uo u0L3Jeua3u] A3LLLQY I133(YIY 1930QNS AQ A3LLLQY OL13I3(YIY L3POKk AQ J9pUIY [3POW “p 34nbi4

€$.03aranNs OJILITHLVNON

ISPON dlI9iyjeUON 19POW INeIWlY

e m |

os

09

oL

08

oL

ozl

€.03ranNs OIL3THLYV

I9POW MGjYjsuoN

I9PON d10IYIY

oLt

(1143

('008) sW|] SOUBWIOJIed UBON



_— T T s e ———— e



60

effect is consistent with the 2 x 2 x 2 x 3 ANOVA findings for the
experimental groups which indicated that athletic subjects performed
longer than nonathletic subjects. In addition to the Subject Athletic
Ability main effect, a Trials main effect was evidenced F (2,222)
(see Footnote 1) = 60.83, p < .0009. Post hoc analysis (Tukey WSD)
yielded the same results as the 2 x 2 x 2 x 3 experimental-only groups
analysis; motor performance scores on Trial 1 (M = 99.54, SD = 59.81)
significantly differed from motor performance scores on Trials 2
(M =74.75, SD = 38.26) and 3 (M = 69.84, SD = 39.09) with Trial 2 not
significantly diffefing from Trial 3. Lastly, a significant Subject
Athletic Abi]ify x Trials interaction F (2,222) (see Footnote 1) = 7.43,
P < .001 resulted. This was again similar to the 2 x 2 x 2 x 3 experi-
mental-only Shbject Athletic Ability x Trials interaction. Post hoc
analysis (Tukey WSD) indicated that athletic experimental and control
subjects extended their legs longer (M =125.00, SD = 62.44) than non-
athletic experimental and control subjects (M = 90.89, SD = 41.83) on
the first trial only. Post hoc analysis (Tukey WSD) also indicated that
all subjects performed longer on Trial 1 dhan on Trial 2, and longer on
Trial 2 than on Trial 3.. No other interactions with trials were sig-
nificant. The results of this analysis for experimental and control
subjects are summarized in Appendix C, Table 4.

In order to directly test the hypq;heses stated in Chapter I,
a priori contrasts were conducted for each hypothesis. This required a
separate analysis for athletic and nonathletic subjects because of the

way in which the hypotheses were stated. In analyzing each hypothesis,
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The motor performance scores over trials were averaged to represent one
motor performance score.

Hypothesis 1. The first hypothesis stated that female nonathletic

subjects performed longest on the leg-endurance task when viewing the
female nonathletic model. To test this hypothesis, the motor performance
of the nonathletic subjects viewing the female nonathletic model was com-
pared to the nonathletic subjects' average group motor performance
scores of the female athletic model, male athletic model, male non-
athletic model and control groups. Results from this analysis indicated
that the nonathletic subjects viewing a female nonathletic model did not
differ significantly from the nonathletic subjects viewing all other
conditions, t (70) = 1.09. The first hypothesis was, therefore, not
supported.

Hypothesis 2. The second hypothesis predicted that female athletic

subjects performed longest on the leg-endurance task when viewing either
the female or male athletic model. This hypothesis was tested by
averaging group motor performance scores of the female nonathletic model
group, the male nonathletic model group and the control group for the
athletic subjects and comparing this averaged score against the averaged
score for the female athletic and male athletic model groups. Results
indicated no difference between the two averaged groups, t (70) = -.12,
and thus, did not support the second hypothesis. Results of the experi-
mental-only group ANOVA did indicate a trend (p > .087) which showed
that for female athletic subjects observing a female athletic model
resulted in the longest performance; however, female athletic subjects

observing a male athletic model exhibited the shortest performance.
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Hypothesis 3. The third hypothesis stated that subjects viewing

a model of similar athletic experience extended their legs longer than
control subjects. To test this hypothesis for the athletic subjects,
the averaged group motor performance score of the female athletic model
and the male athletic model was compared to the averaged motor perform-
ance score of the athletic control group. Results indicated no differ-
ence between the two groups, t (70) = .18. The third hypothesis for
athletic subjects was, therefore, not supported.

To test this hypothesis for the nonathletic subjects, the averaged
group motor performance score of the female nonathletic model and the
male nonathletic model was compared to the averaged motor performance
score of the nonathletic control group. Results again indicated that
the nonathletic subjects viewing a model of similar athletic experience
did not differ significantly from nonathletic control subjects, t (70) =
-2.30. Therefore, the third hypothesis for nonathletic subjects was

not supported.

Questionnaire Results

Two questionnaires were administered to each subject in this
study; a pre-experimental and a post-experimental questionnaire (see
Appendices A and B). These questionnaires obtained background informa-
tion regarding subjects' past competitive sports history as well as
information concerning subjects' present involvement in any non-organized
sports on a regular basis. In addition, subjects were asked whether or
not they had any leg injury. Any subject indicating a leg injury was

eliminated from the study. None of the volunteer subjects indicated any
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leg injuries. The questionnaires were also used to assess level and
strength of subjects' self-efficacy, as well as subjects' opinions of
whether males or females would perform best on the leg-extension task.
Subjects exposed to the modeling conditions were asked to rate their
perceived similarity to the model and to provide an explanation for
their ratings. Subjects exposed to the modeling conditions were also
asked to compare their performance to the model's performance, whether
or not subjects felt that the model had an influence on their own per-
formance (and why) and whether or not subjects competed with the model.
The questionnaire results are divided into self-efficacy results;
model/observer similarity results; descriptive analysis results concern-
ing model/observer competition, perceived model influence, model/observer
motor performance comparisons; and lastly, background information results.

Self-efficacy results. On the efficacy questionnaires, Items 3,

4 and 5 were assessed for both level and strength of self-efficacy.
The level of efficacy was assessed by asking the subject to rate her
athletic ability a) in general, b) on muscular endurance tasks, and
c) specifically on the leg-extension task, on 7-point, likert-type scales.
Strength of efficacy was assessed by asking the subject to rate how
certain she was of her athletic ability a) in general, b) on muscular
endurance tasks, and c) on the experimental task, from zero to 100%
certainty.

On the pre-experimental questionnaire, self-efficacy Items 3,
"general athletic ability" and 4, "ability to perform muscular endurance
tasks" were each analyzed by means of a Model Gender x Model Athletic

Ability x Subject Athletic Ability (2 x 2 x 2) ANOVA for both level and
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strength of self-efficacy for the experimental-only groups. Results
for the level of self-efficacy concerning subjects' general athletic
ability and ability to perform muscular endurance tasks, indicated a
significant main effect for Subject Athletic Ability on Item 3,

F (1,112) = 170.15, p < .0009 and on Item 4, F (1,112) = 84.78, p < =
.0009. These main effects indicated that athletic subjects possessed
higher pre-performance levels of efficacy concerning their motor abili-
ties than the pre-performance efficacy level of the nonathletic sub-
jects. Specifically, athletic subjects were more confident in their
general athletic ability (M = 6.00, SD = .78) and their ability to per-
form muscular endurance tasks (M = 5.27, SD = .88) than were the non-
athletic subjects (M = 3.58, SD = 1.23; M = 3.53, SD = 1.14, respec-
tively). In addition, a significant main effect for Model Gender was
evidenced on Item 3, general athletic ability, F (1,112) = 5.06, p <
.026. Subjects who were exposed to a female model indicated a higher
level of perceived general athletic ability (M = 5.00, SD = 1.47) than
the level of perceived general athletic ability indicgted by subjects
exposed to a male model (M = 4.58, SD = 1.68).

Results for strength of self-efficacy, again indicated a signifi-
cant Subject Athletic Ability main effect for general athletic ability
F (1,112) = 139.86, p < .0009, and ability to perform muscular endurance
tasks F (1,112) = 73.80, p < .0009. In conjunction with the level of
self-efficacy results, strength of self-efficacy results also revealed
that athletic subjects were more certain of their general athletic
ability (M = 8.13, SD = 1.36) and their ability to perform muscular

endurance tasks (M =7.07, SD = 1.68) than were the nonathletic subjects
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for certainty of general athletic ability (M = 4.35, SD = 2.11) and
certainty of ability to perform muscular endurance tasks (M = 4.15,
SD = 2.02). In addition, a significant main effect for Model Gender
F (1,112) = 5.50, p < .021 was again evidenced for strength of general
athletic efficacy expectations. Subjects who were exposed to a female
model, indicated a stronger degree of perceived ability to perform
muscular endurance tasks (M = 6.62, SD = 2.50) than subjects exposed
to a male model (M = 5.87, SD = 2.65). Results of these analyses for
the experimental-only groups, are summarized in Appendix D, Tables 5,
6, 7 and 8.

A separate ANOVA was conducted to compare the experimental subject
modeling conditions to the athletic and nonathletic subject control
groups for efficacy Items 3 and 4. This was accomplished by means of a
2 x 2 (Experimental/Control Groups x Subject Athletic Ability) ANOVA for
both level and strength of self-efficacy. Results for the level of
self-efficacy concerning subjects' general athletic ability and ability
to perform muscular endurance tasks also indicated a significant main
effect for Subject Athletic Ability. On Item 3, F (1,146) = 187.97,

P < .0009 and on Item 4, F (1,146) = 86.22, p < .0009. These main
effects indicated that athletic subjects were more confident in their
general athletic ability (M = 6.00, SD = .84) and their ability to per-
form muscular endurance tasks (M = 5.20, SD = .93) than were the non-
athletic subjects (M = 3.67, SD = 1.21) (M = 3.64, SD = 1.13) respec-
tively. In addition, an Experimental/Control Groups by Subject Athletic
Ability interaction F (1,146) = 4.26, p < .041, yielded significance on
Item 4. However, post hoc analyses (using Behren's Fisher t' test for
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unequal n's) indicated that viewing a model did not change level of
efficacy for muscular endurance of the athletic subjects (Experimental
Group M = 5.27, SD = .83; Control Group M = 4.93, SD = 1.10) or of

the nonathletic subjects (Experimental Group M = 3.53, SD = 1.04; Control
Group M = 4.07, SD = 1.03). Experimental and control athletic subjects
again had higher levels of efficacy for muscular endurance than experi-

mental and control nonathletic subjects.

Results for strength of self-efficacy in the experimental versus
control groups ANOVA, indicated a significant Subject Athletic Ability
main effect for general athletic ability F (1,146) = 150.19, p < .0009,
and ability to perform muscular endurance tasks F (1,146) = 75.15,

P < .0009. In conjunction with the level of self-efficacy results,
strength of self-efficacy results also revealed that athletic subjects
were more certain of their general athletic ability (M = 8.09, SD =
1.41) and their ability to perform muscular endurance tasks (M = 6.92,
SD = 1.71) than were the nonathletic subjects for certainty of general
athletic ability (M = 4.56, SD = 2.09) and certainty of ability to
perform muscular endurance tasks (M = 4.35, SD = 1.96). In addition,
a significant interaction betﬁeen Experimental/Control Groups and
Subject Athletic Ability F (1,146) = 5.35, p < .022 was again evidenced
for strength of muscular endurance efficacy expectations. Post hoc
analyses (using Behren's Fisher t' tests) again indicated that for
athletic subjects, viewing a model (M = 7.07, SD = 1.14) did not
increase the strength of their efficacy to perform muscular endurance
tasks compared to controls (ﬂ = 6.33, SD = 1.76). HoweVer, ?1ewing

a model did decrease the strength of efficacy for nonathletic subjects



67

(M =4.15, SD = 1.96) compared to controls (M = 5.13, SD = 1.55).
Again, athletic experimental subjects had higher efficacy strength
scores than nonathletic experimental subjects on muscular endurance
measures. Results for general athletic ability efficacy strength re-
vealed a trend (p > .085) towards this same interaction. Results of
these analyses for the experimental and control subjects are summarized
in Appendix D, Tables 9, 10, 11 and 12.

Self-efficacy Item 5 which asked, "How well do you think your over-
all performance will be on this task?" on the pre-experimental question-
naire and "How well do you think your overall performance would be on
this task in the future?" on the post-experimental questionnaire, was
analyzed by means of a 2 x 2 x 2 x 2 (Model Gender x Model Athletic
Ability x Subject Athletic Ability x Pre/Post Scores) ANOVA for both
level and strength of self-efficacy for the experimental-only groups.
Results for level of self-efficacy indicated a main effect for Subject
Athletic Ability F(1,112) = 86.80, p < .0009. This main effect indi-
cated that athletic subjects possessed higher levels of self-efficacy
concerning the exberimentéI téék écross bbth 6re-and post-exberfhenfa1
measures (M = 5.20, SD = .83).than the level of self-efficacy (across
pre- and post-measures) of nonathletic subjects (M = 3.70, SD = .92).

Strength of self-efficacy results for Item 5 also indicated a
Subject Athletic Ability main effect F (1,112) = 48.02, P < .0009.
Athletic subjects possessed stronger efficacy feelings (M = 6.77, SD =
1.67) across both pre- and post-strength of efficacy measures than the
strength of self-efficacy (across both pre- and post-measures of the
nonathletic subjects (M = 4.57, SD = 1.76). In addition to the Subject
Athletic Ability main effect, a significant Pre/Post main effect
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(p < .009) was evidenced for strength of self-efficacy F (1,112) (see
Footnote 1) = 7.08. Specifically, strength of self-efficacy increased
from pre-experimental measures of self-efficacy (M = 5.48, SD = 2.19)

to post-experimental measures of self-efficacy (M = 5.86, SD = 2.19).
More interestingly, however, these main effects were superseded by a
three-way (Model Gender x Subject Athletic Ability x Pre/Post Measures)
interaction F (1,112) (see Footnote 1) = 5.90, p < .017. Post hoc
analysis (Tukey WSD) of this interaction indicated that there were no
significant differences for athletic subjects; however, for nonathletic
subjects. viewing a female model produced stronger efficacy expectations
(M =4.87, SD = 1.94) prior to performance than viewing a male model
(M = 3.83, SD = 1.91). Also, nonathletic subjects who saw a male model,
significantly increased their efficacy expectations after performing

the task (M = 4.87, SD = 2.24) (see Figure 5). The self-efficacy results
of Item 5 for the experimental-only groups are summarized in Appendix D,
Tables 13 and 14.

A separate ANOVA was conducted to compare the experimental subject
modeling conditions to the athletic and nonathletic subject control
groups for self-efficacy Item 5. This was accomplished by means of a
2 x 2 x 2 (Experimental/Control Groups x Subject Athletic Ability x
Pre/Post Scores) ANOVA for both level and strength of self-efficacy.
Results for level of self-efficacy again indicated a main effect for
Subject Athletic Ability F (1,146) = 77.23, p < .0009. This main effect
indicated that athletic subjects possessed higher levels of self-efficacy
across both pre- and post-efficacy measures (M = 5.12, SD = .91) than

the level of self-efficacy (across pre- and post-measures) of nonathletic
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subjects (M = 3.81, SD = .94). The Subject Athletic Ability main
effect is probably better interpreted when examining the two-way
(Experimental/Control Groups by Subject Athletic Ability) interaction
F (1,146) = 6.76, p < .010. Post hoc analyses (using the Behren's
Fisher t' test for the comparisons between the groups with unequal n's)
indicated that athletic experimental and control subjects did not differ
in their level of efficacy expectations, however nonathletic experi-
mental subjects had Tower levels of efficacy expectations across both
pre- and post-efficacy measurements compared to controls. In addition,
there were no significant differences between the level of efficacy
measurements for athletic and nonathletic control subjects.

Strength of self-efficacy results also indicated a Subject
Athletic Ability main effect F (1,146) = 51.40, p < .0009. Athletic
subjects possessed stronger efficacy feelings (M = 6.67, SD = 1.67)
across both pre- and post-strength of efficacy measures than the
strength of self-efficacy (across both pre- and post-measures) of the
nonathletic subjects (M = 4.69, SD = 1.71). In addition to the Subject
Athletic Ability main effect, a significant Pre/Post main effect
(p < .008) was again evidenced for strength of self-efficacy
F (1.146) (see Footnote 1) = 7.25. Specifically, strength of self-
efficacy increased from pre-experimental measures of self-efficacy
(M = 5.50, SD = 2.12) to post-experimental measures of self-efficacy
(M =5.86, SD=2.11). The self-efficacy results of Item 5 for the
experimental and control groups are summarized in Appendix D, Tables

15 and 16.
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In order to more accurately assess self-efficacy on the leg-
endurance task, 15 questions were asked concerning subjects' certainty
about the length of time they could extend their legs prior to perform-
ing the experimental task and also how long they thought they would be
able to extend their legs in the future. The time lengths ranged from
30 seconds to 4 minutes, at 15-second intervals. These questions were
contained in Items 6 through 20 on both pre- and post-experimental
questionnaires. The responses made by the experimental-only group sub-
Jjects to the 15 questions, were summed to obtain a single score and
submitted to a Model Gender x Model Athletic Ability x Subject Athletic
Ability x Pre/Post Measures (2 x 2 x 2 x 2) ANOVA. Results indicated
a significant main effect for Subject Athletic Ability F = (1,112) =
27.52, p < .0009. Athletic subjects possessed stronger self-efficacy
feelings toward performing the task (M = 59.33, SD = 23.13) across both
pre- and post-measures of self-efficacy strength than nonathletic
subjects (M = 37.97, SD = 21.23).

In addition to the Subject Athletic Ability main effect, a sig-
nificant Pre/Post main effect was evidenced F (1,112) (see Footnote 1) =
8.53, p < .004 for strength of self-efficacy. Self-efficacy strength
decreased from pre- (M = 51.93, SD = 28.64) to post-experimental
measures (M = 45.38, SD = 26.34) across all experimental subjects;
however, this main effect is probably better interpreted by examining
the trend (p > .063) toward the Subject Athletic Ability by Pre/Post
Measures interaction. This interaction was mainly due to the self-
efficacy scores of nonathletic subjects. Nonathletic subjects tended

to exhibit a decrease in certainty of their ability to perform from
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pre- (M = 43.35, SD = 28.07) to post-experimental (M = 32.58, SD =
18.79) measures of efficacy strength. There was very little difference
in strength of efficacy measures between the pre- (M = 60.50, SD =
26.77) and post-measures (M = 58.17, SD = 26.71) obtained from the
athletic subjects. For a summary of the 15-time increment efficacy
strength results for the experimental-only group, see Appendix D,

Table 17.

A separate ANOVA was conducted to compare the experimental subject
modeling conditions to the athletic and nonathletic subject control
groups on self-efficacy with regard to the 15 specified time lengths.
The responses indicated by the experimental and‘control group subjects
to these 15 questions, were summed to obtain a single score and submitted
to an Experimental/Control Groups x Subject Athletic Ability x Pre/Post
Measures (2 x 2 x 2) ANOVA. Results, again revealed a significant main
effect for Subject Athletic Ability F = (1,146) = 24.26, p < .0009.
Athletic subjects possessed stronger self-efficacy feelings toward per-
forming the task (M = 58.19, SD = 22.11) across both pre- and post-
measures of self-efficacy strength than nonathletic subjects (M = 40.20,
SD = 22.90).

A significant Pre/Post main effect was evidenced F (1,146) (see
Footnote 1) = 6.21, p < .014 for strength of self-efficacy similar to
the Pre/Post main effect found for the experimental-only groups.
Specifically, self-efficacy strength decreased from pre- (M = 51.74,

SD = 28.29) to post-experimental measures (M = 46.65, SD = 26.23) across
all subjects; however (as also noted among the experimental-only groups),

this Pre/Post main effect is probably better interpreted by examining
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the significant Subject Athletic Ability by Pre/Post Measures inter-
action F = (1,146) (see Footnote 1) = 4.22, p < .042. Post hoc analysis
indicated that this analysis was again, mainly due to the self-efficacy
scores of the nonathletic subjects. Nonathletic subjects exhibited a
decrease in certainty of their ability to perform from pre- (M =

44.84, SD = 29.16) to post-experimental (M = 35.56, SD = 22.21) measures
of efficacy strength. There was very little difference in strength of
efficacy measures between the pre- (M 58.64, SD = 25.79) and post-
measures (M = 57.75, SD = 25.35) obtained from the athletic subjects.
Again, athletic subjects had higher efficacy scores than nonathletic
subjects on both pre- and post-measures. Adding the control subjects

to this analysis provided the additional power to make the trend toward
a significant interaction found for the experimental-only groups analy-
sis, significant. For a summary of the 15 time-increment-efficacy
strength results for experimental and control group subjects, see
Appendix D, Table 18.

Model/observer similarity results. Each subject exposed to a

model was asked to rate her perceived similarity to that model on a
7-point, likert-type scale with 1 representing "very dissimilar" and
7 representing "very similar". In addition to this rating, subjects
were provided with an open-ended item asking them to explain the
reason(s) for their ratings.

Responses to the ratings were analyzed by means of a 2 x 2 x 2
(Model Gender x Model Athletic Ability x Subject Athletic Ability)
ANOVA for perceived model/observer similarity. Results from this analy-

sis indicated that the main effect for Model Gender was significant
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F (1,112) = 6.36, p < .013. This main effect indicated that female
models were perceived to be more similar to the subjects (M = 3.60,
SD = 1.61) than were the male models (M = 3.00, SD = 1.50).

A Subject Athletic Ability main effect was also significant
F (1,112) = 24.04, p < .0009. Athletic subjects perceived themselves
to be more similar to the models (M = 3.88, SD = 1.51) than did the
nonathletic subjects (M = 2.72, SD = 1.43).

The Subject Athletic Ability main effect is better interpreted by
examining the significant interaction between Model Athletic Ability
and Subject Athletic Ability with the F-value being 26.86, df = 1,112,
p < .0009. Post hoc analysis using a Tukey WSD procedure (Winer, 1971)
indicated that athletic subjects perceived themselves as being more
similar to the athletic model (M = 4.30, SD = 1.53) than to the non-
athletic model (M = 3.47, SD = 1.38). In addition, nonathletic subjects
indicated that they were more similar to the nonathletic model (M = 3.53,
SD = 1.38) than to the athletic model (M = 1.90, SD = .92). The results
of this analysis are summarized in Appendix D, Table 19.

Descriptive statistics were used to help interpret the reason(s)
given by the experimental subjects for their similarity ratings.
Frequency distributions indicated that the most frequent response of all
subjects exposed to the modeling conditions dealt with "physical items".
Specifically, 69.17% of all respondents mentioned athletic experience,
athletic background, present level of physical activity and/or physical
appearance characteristics, excluding gender responses. None of the
subjects indicated gender-only as a response, however, gender responses

in combination with other items (physical and/or nonphysical, e.g.,
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time factors, student status, attitudes, etc.) accounted for 13.33%
of all responses. An additional 10.83% of subject responses dealt
with responses unrelated to gender or physical qualities. The remain-
ing 6.67% of responses were not coded (e.g., no answer, etc.).

For subjects viewing a male model, 63.33% mentioned athletic
experience, athletic background, present level of physical activity
and/or physical appearance characteristics alone or in combination with
other "non-physical" items (excluding gender responses); a higher per-
centage of subjects that observed a female model (81.67%) indicated
some component of the "physical” qualities alone or in combination with
other "non-physical" items (excluding gender responses).

When considering subject athletic ability, descriptive statistics
indicated that athletes (80%) tended to indicate at least one physical/
athletic item (excluding gender responses) more often than nonathletic
subjects (73.83%). Only 17% of the nonathletic subjects indicated
gender responses, while even fewer athletic subjects (11.67%) indicated
gender as a reason for their similarity ratings.

Somewhat related to the similarity/dissimilarity dimension was
the post-experimental questionnaire item requiring experimental and
control subjects to indicate who they thought would perform best on the
leg-extension task, males or females. Descriptive statistics were again
used to interpret subjects' responses. Frequency distributions indi-
cated that the most frequent response was males which was chosen by 72%
of all subjects. Only 15.33% of all subjects indicated that they thought
females would perform best on the leg-extension task. Although subjects

were only provided with a choice of male or female, 12.67% of all
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subjects checked both male and female or wrote both for their responses
to this question.

Nonathletic subjects indicated that males would perform best on
this task (73.33%) slightly more than did athletic subjects (70.67%).
In addition, nonathletic subjects tended to have slightly higher expec-
tations for females (18.67%) than did the athletic subjects (12%).
However, substantially more athletic subjects (17.33%) indicated both
as a response to this question than nonathletic subjects (8%).

Of the subjects exposed to a male model, 70% indicated that males
would perform best on the leg-extension task. Interestingly enough,
of the subjects exposed to a female model, 70% also indicated that
males would perform best on this task. Subjects exposed to a female
model held higher performance expectations for females (21.67%) than
did subjects exposed to a male model; only 10% of the subjects exposed
to a male model indicated that females would perform best on this task.
Lastly, a higher percentage of subjects that viewed a male model indi-
cated both as a response (20%) compared to the lower percentage of
subjects indicating both who were exposed to a female model (8.33%).

When examining experimental and control subjects separately, it
was found that subjects who did not view a model (controls) thought that
males would perform best on this task (80%) more often than did the
subjects exposed to a model (70%). Control subjects also held lower
expectations for females (13.33%) than did the experimental subjects
(15.83%).

Competition, influence and comparison results. All of the items

in this section were analyzed by means of frequency distributions.
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Only those subjects exposed to the modeling conditions were asked
whether or not they competed with the person who demonstrated the leg-
extension task. The majority of these subjects (62.5%) indicated that
they did not compete with the model. Of the 37.5% of the subjects
that did compete with the model, 46.67% of the athletic subjects com-
peted, while only 28.33% of the nonathletic subjects competed.

In examining the gender of the model that subjects were exposed
to, athletic and nonathletic subjects did not drastically differ in
the extent that they competed with male or female models, however, a
slight difference did occur. Specifically, out of the athletic and
nonathletic subjects that competed, slightly more competed with the
female models (51.11%) than with the male models (48.89%). Both
athletic and nonathletic subjects indicated that they competed more
with the nonathletic models than with the athletic models. Out of the
subjects that did compete, 50% competed with the nonathletic model,
while only 25% of the subjects competed with the athletic model.

Subjects exposed to the modeling conditions were asked whether or
not they thought the model had an influence on their own performance.
In addition, these subjects were provided with an open-ended item ask-
ing them to explain the reason(s) for their responses. Descriptive
statistics indicated that the majority of the experimental subjects
(63.33%) felt that the model did not influence their own performances.
Of the 36.67% of the subjects that felt the model influenced their own
performances, 40% of the athletic subjects, while 33.33% of the non-
athletic subjects responsed in this manner. Of these same subjects,

more thought that they were influenced by the nonathletic models (56.82%)
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than the athletic models (43.18%) and more by female models (54.55%)
than male models (45.45%).

Descriptive statistics were also used to help interpret the
reason(s) given by the subjects that indicated that the model did
influence their own performances. Frequency distributions revealed
that the most frequent response of the subjects answering "yes" to the
influence question dealt with motivational factors. Fifty percent of
these subjects felt that the model influenced their own performance by
providing purely motivational cues. The next most frequent response
provided by these subjects centered on informational factors. Of these
responses, 29.55% included informational answers of two types:
"information about how to perform the task", or "information about
task difficulty”. The third most frequent response offered by subjects
(18.18%) was: "motivation and information about the model's condition
and ability to perform the leg-extension task". The remaining 2.27%
of the responses dealt with responses not coded as informational or
motivational in nature (e.g., "basis for comparison").

In order to assess subjects' perceptions of their own performances
in relation to that of the models', experimental subjects were asked,
"How do you think the model performed in comparison to your performance?"
Subjects were provided with a choice of one of three responses;
"better", "same", or "worse". Descriptive statistics revealed that the
most frequent response offered by subjects was that the model performed
better (69.17%) in comparison to their own performances. Only 7.5% of
the subjects felt that the model performed worse than themselves, while

23.33% felt that their performance was comparable to that of the model's.
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Upon examining the responses in terms of subject athletic ability, it
was found that 90% of the nonathletic subjects indicated that the

model had performed better than themselves, while 48.33% of the athletic
subjects responded in that manner. For the nonathletic subjects, the
athletic models were thought to be slightly better than the nonathletic
models compared to their own performances (male athletic model = 27.8%;
female athletic model = 27.8%; male nonathletic model = 24%; female
nonathletic model = 20.4%). However, for the athletic subjects, the
male athletic model was more frequently thought to be a better performer
(48.3%) than themselves, than were the other models (female athletic
model = 27.6%; male nonathletic model = 13.8%; female nonathletic model =
10.3%).

Background information results. All subjects were asked to com-

plete pre-experimental background information questions. The first ques-
tion required subjects to indicate their past (and present) organized,
competitive sports experience. Subjects were provided with seven possi-
ble response items: "youth sports team", "junior high school team",
"high school athletic team", "college athletic team", "outside league(s)",
"college intramurals", or "noﬁe". Descriptive statistics revealed that
65.33% of the athletic subjects indicated involvement in youth sports

and 16% of the nonathletic subjects indicated youth sports involvement.
Junior high school athletic involvement was indicated by 76% of the
athletic subjects and 14.67% of the nonathletic subjects. When con-
sidering high school athletic experiences, none of the nonathletic sub-
jects (0%) had particpated on high school teams, while 94.67% of the

athletic subjects had experienced competitive high school athletics.
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Outside athletic league involvement was indicated by 72% of the athletic
subjects and none (0%) of the nonathletic subjects. Collegiate intra-
mural participation was indicated by 14.66% of the nonathletic subjects
and 41.33% of the athletic subjects. Lastly, the majority of nonathletic
subjects (62.67%) indicated no form of athletic participation.

The second background question asked subjects to indicate whether
or not they were involved in any non-organized sport(s) on a regular
basis. Descriptive statistics revealed that 58.67% of the athletic
subjects and 24% of the nonathletic subjects regularly engaged in non-
organized sports. The two most frequent forms of non-organized athletic
participation indicated by athletic subjects were "jogging" (37.33%),
followed by "1ifting weights" (26.67%). The two most frequent forms of
non-organized athletic participation indicated by nonathletic subjects

were "jogging" (8%) and "swimming" (6.67%).

Summary of ANOVA Results

Motor performance ANOVAS indicated the following significant find-
ings:

1. Athletic subjects extended their legs significantly longer
than nonathletic subjects.

2. Subjects exhibited a significant decrease in performance
times from Trials 1 to 2 and from Trials 1 to 3.

3. Athletic experimental and control subjects extended their
legs significantly longer than nonathletic experimental and
control subjects on the first trial only.

Motor performance ANOVAS indicated the following trends:
1. Subjects observing a female athletic model tended to extend

their legs longer than subjects observing a male athletic
model.
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2. Athletic subjects observing a female athletic model tended

to extend their legs longer than athletic subjects observing
a male athletic model.

Questionnaire ANOVAS indicated the following significant find-

. Athletic subjects possessed higher pre-performance levels

and strength of efficacy than nonathletic subjects, concern-
ing a) general athletic ability, b) ability to perform
muscular endurance tasks, c) overall ability to perform the
leg extension task, and d) for the 15 specified time lengths.

. Subjects who were exposed to a female model indicated higher

levels and strength of pre-performance perceived general
athletic ability than the pre-performance level and strength
of perceived general athletic ability indicated by subjects
exposed to a male model.

. Subjects who were exposed to a female model indicated stronger

pre-performance degrees of perceived ability to perform
muscular endurance tasks than the streagth of pre-performance
perceived muscular endurance ability indicated by subjects
exposed to a male model.

. Strength of self-efficacy to perform the leg-extension task

increased from pre- to post-experimental measures of self-
efficacy; however, this main effect was superseded by a
three-way interaction which indicated that there were no pre-
post significant differences for athletic subjects; however,
for nonathletic subjects, viewing a female model produced
stronger efficacy expectations than viewing a male model.
Also, nonathletic subjects who saw a male model, significantly
inc:eased their efficacy expectations after performing the
task.

. Self-efficacy strength decreased from pre- to post-experimental

measures for the 15 specified time lengths; however, this was
mainly due to the self-efficacy scores of nonathletic subjects.
Nonathletic subjects exhibited a decrease in certainty of
their ability to perform from pre- to post-experimental
measures of efficacy strength.

. Viewing a model did not change level or strength of efficacy

for the performance of muscular endurance tasks of the athletic
subjects or of the nonathletic subjects.

. Viewing a model decreased the strength of efficacy to perform

muscular endurance tasks compared to controls.
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Model/observer similarity ANOVAS indicated the following signifi-
cant findings:

1. Female models were perceived to be more similar to the sub-
jects than were the male models.

2. Athletic subjects perceived themselves to be more similar to
the models than did the nonathletic subjects.

3. Athletic subjects perceived themselves as being more similar
to the athletic model than to the nonathletic model.

4. Nonathletic subjects indicated that they were more similar
to the nonathletic model than to the athletic model.



CHAPTER V

DISCUSSION AND CONCLUSIONS

The purpose of this study was to investigate the differential
effects of model similarity across two dimensions, gender and perceived
task ability, on the performance and self-efficacy of subjects on the
leg-endurance task. A secondary aim was to investigate the effects
of observers' athletic ability on modeling and self-efficacy
of the leg-endurance task. It was hypothesized that a) female non-
athletic subjects would perform the longest on the leg-endurance task
after viewing the female nonathletic model, b) female athletic subjects
would perform longest on the leg-endurance task after viewing either
the female or male athletic model, and c) subjects who had observed a
model of similar athletic ability would extend their legs longer than
control subjects. No predictions were made concerning the most salient
similarity cue, gender or perceived similarity in task ability, modeled
by subjects due to a lack of ﬁrevious knowledge concerning this issue.

This chapter has been organized into three sections. The first
section presents a discussion of this study and its findings. The
second section states the conclusions of this investigation, while the

third section offers implications and suggestions for future research.
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Discussion

This discussion has been organized in an effort to integrate the
results of the previous modeling literature with the findings of this
study. Questionnaire responses will be discussed in order to add
clarity to specific performance findings.

The primary purpose of this study which was to determine the most
salient model/observer similarity cue, gender or perceived task ability,
could not be determined for subjects' performance. Although subjects'
perceptions of similarity were achieved across both dimensions, this
perception of model/observer similarity did not influence their motor
performance on the leg-extension task; this was especially apparent
for nonathletic subjects.

Perhaps one of the reasons for this inability to determine the
most salient dimension of model/observer similarity was due to the lack
of sufficient power necessary for detecting significant effects. The
power of a test is defined as the probability of rejecting the null
hypothesis. In order to test this plausible explanation, power for
the Gould and Weiss (1981) investigation was calculated for the no-talk
similar and dissimilar experimental groups. The resulting power, using
Cohen's (1969) formula was .99. Power, in the present study, was calcu-
lated separately for the athletic and nonathletic experimental groups.
Power for the nonathletic treatment group, the group most comparable to
the Gould and Weiss subject sample, was found to be .08. The power
for the athletic treatment group was somewhat higher (.16). Possible

explanations for the difference in power between the two studies could
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be the combination of the small sample size and large variability found
in the present study.

In terms of power, the larger the sample size, the smaller the
sampling fluctuation of a statistic (e.g., standard error). By increas-
ing the sample size, the standard error of the sampling distribution is
reduced; in addition, the power to detect significant effects is
increased. Gould and Weiss (1981) found significant motor performance
differences between the nonathletic subjects exposed to the different
modeling conditions. The lack of significant differences found among
the nonathletic subjects in the present study may have been due to the
relatively small number of nonathletic subjects assigned to each cell.
In the experimental conditions, 15 nonathletic subjects were assigned
to each one of the four modeling conditions or to the control condition.
In the Gould and Weiss investigation, 60 nonathletic subjects were
exposed to each one of the two modeling conditions with 30 nonathletic
subjects assigned to the control condition. By extending the present
investigation to include athletic as well as nonathletic subjects, and
by extending the number of models from two to four, a condition was
created in which the total sample size of the entire study may have
needed to be substantially increased to realize experimental effects.
However, the decision was made to test only 15 subjects per cell because
that was the sample size per cell in the Gould and Weiss study.

Regarding the variability faétor, this investigatioh noted a
great deal of variability for the experimental and control groups. This
was clearly evident when examining the elevated Ms error terms for each

of the analyses. Other investigations have also found high variability
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when using the same leg-extension task (Corbin, Landers, Feltz & Senior,
in press; Gould & Weiss, 1981; Martens & Landers, 1969; Weinberg, Gould
& Jackson, 1979).

A small sample size and large performance variability were probably
also the reasons why the first and third hypotheses were not supported.
The second hypothesis may not have been supported as specifically
stated because the female athletic model group, which elicited the
highest performance and the male athletic model group, which elicited
the lowest performance were averaged together when performing the
a priori contrasts, and this averaged score indicated that there were no
significant differences between the two averaged groups. However, when
the most similar group (female athletic model) was compared to all other
groups in an a posteriori contrast there was still no significant dif-
ference, t (70) = 1.42, p > .17.

Although results of this study did not support any of the hypothe-
ses as stated, a number of interesting performance trends did occur.

For instance, the present investigation revealed a trend for athletic
subjects which indicated that athletic subjects assigned to the female
athletic model group tended to have longer performance times than sub-
Jects assigned to the male athletic group. A tentative explanation for
this finding may be that female athletic subjects were less threatened
by societal evaluations received when competing with a female model as
compared to the possible negative social sanctions received if they had
competed with a male model. In support of this notion is the question-
naire data which revealed that more subjects felt influenced by the

female models than the male models, and more subjects indicated that
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they competed with the female models than with the male models.
Another plausible explanation for this trend may have been the
different motivation and encouragement provided by the models.
Specifically, for female subjects, the female athletic model may have
provided more motivation than the male athletic model, eliciting the
attitude that "if she can do it, so can I". Indeed, subjects in the
present study that reported being influenced by the models, seemed to
provide support for the importance of motivation. The majority of
responses as to why the model influenced subjects' performances indi-

cated that the model provided motivational cues.

" Perhaps the conclusion by Landers and Landers (1973) that modeling
may, in fact, play a significant role in observer attention/motivation
can be related to subjects' perceptions and the motor performance scores
found in the present study. Landers and Landers (1973) found that ele-
mentary school children who had observed an unskilled peer performed
better than children who had observed an unskilled teacher. Possibly,
subjects felt less threatened by the unskilled peer and hence, in more
of a position to compete with the peer. It is possible that the chil-
dren in the Landers and Landers study felt less threatened in terms of
societal evaluation when a) competing against a fellow student rather
than when competing against a teacher (authority figure) and b) when
perceiving themselves to be in more of a position to emerge victorious
when competing against an unskilled rather than skilled model. In addi-
tion, a peer perceived as equal or less in ability to oneself, may

introduce the "if he/she can do it, so can I" philosophy. It must be
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remembered that caution be observed when interpreting this finding
because the differences were short of significance.

Although no hypothesized differences for the effects of modeling
on self-efficacy were made, some differential effects of model similarity
were found. Even though the perception of model similarity existed
along both model gender and model ability dimensions, similarity in
terms of gender seemed to be more influential of self-efficacy.

Female models elicited higher levels of efficacy and stronger efficacy
perceptions of general athletic ability and the ability to perform
muscular endurance tasks for athletic and nonathletic subjects than
male models. Furthermore, for nonathletic subjects, female models also
influenced overall present and future predictions for performance on
the leg-extension task more than male models. However, there were no
differences concerning model gender on the 15-item time lengths.

No significant differences for model athletic ability were found when
analyzing subject self-efficacy.

The self-efficacy results of this investigation partially support
the results of Gould and Weiss (1981) who found that similar model sub-
jects (a female nonathletic mbde]) had higher levels of self-efficacy
and were more confident than dissimilar model subjects (a male athletic
model), though they could not determine which similarity characteristic,
gender or athletic ability, most greatly influenced subjects' efficacy
appraisals. Again, the reason for Gould and Weiss' finding m&y be due
to the subject's expectation that if another woman can do it, so can she.

However, the present results must be taken in light of the fact

that a comparison between the self-efficacy of subjects before they
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viewed any one of the models and again after they had viewed the models
was not made. Subjects' pre-performance efficacy was only measured
after viewing the models and again after performing the task (post-

efficacy). No efficacy measurement was taken prior to exposure to the

models. This is 1imiting in the sense that it is not known to what
degree observing a particular gender or particular athletic ability
model changed subjects' initial degree of self-efficacy.

A secondary aim of this investigation was designed to examine
the effects of observers' athletic ability on modeling and self-efficacy
of performing the leg-endurance task. For both motor performance and
all self-efficacy measures, athletes had higher scores than nonathletes.
Somewhat related to this finding is the fact that 90% of the nonathletic
subjects indicated that the model performed better than themselves
(perhaps reflecting a low degree of self-efficacy) while only 48.33%
of the athletic subjects responded in that manner (perhaps reflecting
higher perceptions of self-efficacy). One of the more interesting find-
ings was the fact that in comparison to controls, viewing a model
actually decreased nonathletic subjects' efficacy expectations for per-
formance. In examining the individual group means of all subjects, the
only nonathletic group that had higher efficacy scores than controls
was the group exposed to a female nonathletic model. In addition, non-
athletes also decreased their efficacy expectations after performing
the task whereas athletes stayed about the same.

Perhaps these findings can be related to the Weinberg et al., 1981
investigation. Weinberg et al. (1981), postulated an interesting

efficacy modeling effect. Specifically, Weinberg proposed that subjects
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who were experimentally manipulated to achieve a high degree of self-
efficacy responded to a specific failure situation by increasing their
persistence efforts on the leg endurance task due to a state of internal
cognitive dissonance created by their situational failure experience and
their conflicting manipulated perceptions of high self-efficacy.
Weinberg et al. (1981), also suggested that subjects who were experimen-
tally manipulated to achieve a low degree of self-efficacy responded to
the specific failure situation by reinforcing their feelings of inade-
quacy and convincing themselves that they would never perform adequately
and hence, would fail in their future attempts when performing this task.
Although the present study did not involve model or subject success or
failure experimental evaluations, athletic subjects possessing a higher
degree of self-efficacy than the nonathletic subjects, perhaps were not
devastated by observing a model and did not change their efficacy expec-
tations. However, possible self-defeating thoughts of the nonathletic
subjects already possessing lower degrees of self-efficacy, may have
dominated their cognitions to the extent that the observation of any
successful model performing the experimental task reinforced their feel-
ings of inadequacy. These subjects may also have convinced themselves
that they would perform poorly in future attempts at this task, which
may explain why they lowered their already depressed feelings of self-
efficacy after performing the task. This postulation may explain the
self-efficacy findings of the present study.

Another plausible explanation for these results may have to do with
the higher efficacy and perhaps higher competency perceptions noted among

athletic subjects as proposed by Harter (1978). Harter (1978) proposes
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that people who perceive themselves as competent (athletes in the
present investigation) will persist at a task and possess a desire to

master the task, while people who perceive themselves as incompetent

(nonathletes in the present investigation) will exhibit lower persistence
and a Tower desire to master a task. Harter (1978) also noted that
competency perceptions arise as a result of past, reinforcing successful
experiences (i.e., athletes in the present study), which increases
competency feelings, which in turn heightens the individuals' desire to
persist at that task until it is mastered. A history of unsuccessful
experiences or a history of little experience within a particular realm
decreases competency feelings or does not provide the opportunity for
the development of competency feelings,which in turn lowers the desire
to master a task, lowering task persistence. The nonathletic subjects
in this study had little experience with any form of athletics or physical
activity. Perhaps, as Harter suggests, this is why their efficacy and
performances were low.

As a final note, athletes indicated that they competed more with
the model than nonathletes. This finding supports Bandura's note (c.f.,
Gould & Weiss, 1981) that individuals who feel efficacious are 1ikely to
compete with others, whereas those who feel inefficacious avoid competi-
tion. However, it was interesting, that of all the subjects who com-
peted with a model, more competed with the nonathletic models than with
the athletic models. This conflicts somewhat with Gould and Weiss' (1981)
finding that similar model subjects competed more with the similar model
than with the dissimilar model. They concluded that perceived similar-

ity between model and observer may have heightened the social comparison
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process, increasing observer motivation. From the present findings,
however, this conclusion may not be tenable. It may be perceived
superiority rather than perceived similarity on the part of the observer
that increases observer motivation since athletic subjects in this

study did compete more with the nonathletic than with the athletic

models.

Conclusions

Based upon the findings and within the limitations of this study,
the following conclusions were reached:

1. This investigation was unable to determine the more salient
dimension of model similarity, gender or perceived task ability,
influencing subjects' motor performance.

2. Gender is a more powerful similarity cue than perceived task
ability for college-aged females' efficacy expectations on motor per-
formance tasks.

3. Both gender and perceived task ability are influential simi-
larity cues when considering subjects' perceptions of similarity.

4. Athletic subjects exhibited longer performances on the leg
endurance task and higher degrees of self-efficacy than nonathletic

subjects.

Suggestions for Future Research

Several suggestions concerning future research on model similarity
can be stated. First, all of the noted limitations of this study should
be taken into account and hopefully rectified or controlled for in future

studies. Expecially important is the future obtainment of two
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pre-efficacy measurements, one before subjects view a model and a pre-
measurement taken again after viewing the model but before task perform-
ance. Only the latter pre-efficacy measurement was obtained in this
study and the Gould and Weiss (1981) study.

Due to the high variability that has been found with this task,
future investigations employing this task may want to consider the use
of pre-experimental performance as a covariate. Regarding sample size,
the relatively small number of subjects per treatment cell probably
masked any significant effects for the nonathletic as well as athletic
subjects. If time and experimenter availability constraints did not
exist, the total sample size of the entire study could have been substan-
tially increased. Since lack of testing time and experimenter avail-
ability was a problem, perhaps the use of athletic subjects should have
been eliminated.

The next logical step after the Gould and Weiss (1981) investiga-
tion should have been the addition of two more models (athletic female,
nonathletic male) without the addition of athletic subjects. After the
study was extended to include four models, the next step could have
involved the testing of athletic subjects to see if the findings

generalized to that population.
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FOOTNOTES

]The lambda hat adjustment for degrees of freedom was used to

correct for non-symmetry in the variance-covariance matrix.
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APPENDIX A

PRE-EXPERIMENTAL QUESTIONNAIRE

Subject No.

Group

la. What ;s your past competitive sports experience? (check all that
apply

Youth Sports Team
Junior High School Team
____ High School Athletic Team
_____ College Athletic Team
Outside League(s)
College Intramurals
None
b. Do you engage in any non-organized sports on a regular basis?
(i.e., jogging, swimming, weightlifting, etc.)

yes; if yes please explain

no

2. Do you have any leg injury that could affect your performance on
this task?

yes

no

101
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1 2 3 4 5 6 7
{poor average good
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17 7 4 14 KA 4 [4
1 2 3 4 5 6 7
poor average good

47/ ll II IJ I’ II ll
1 2 3 4 5 6 7
Ipoor average good

Rate On The Scale Below:

102

% of certainty of your ability to perform:
very uncertain somewhat certain very certain

0|10

20

30

40

50

60

70

80

90

100

your general athletic
ability.

your ability to perform
[nuscular endurance tasks.

how well you think your
overall performance will
be on this task.

Place a (¥) on the appro-
priate line if you will
be able to extend your
leg above the cord for:

% Of Certainty Of Your Ability To Perform
The Task

10

20

30

40

50

60

70

80

90

very uncertain somewhat certain very certain
0

100

6.4 30 sec.?
7] 45 sec.?

94 1 min. 15 sec.
10.
11,
12.
13.
14.
15.
16.
17.
18.
19.

20

J 60 sec.?

-~

1 min. 30 sec.?

1 min. 45 sec.?

2 min.?

2 min. 15 sec.?

2 min. 30 sec.?

-~

2 min. 45 sec.

3 min.?

3 min. 15 sec.?

3 min. 30 sec.?

3 min. 45 sec.?

4 min.?
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APPENDIX B

POST-EXPERIMENTAL QUESTIONNAIRE
Subject No.

Group % Of Certainty Of Your Future Ability To
Perform

very uncertain somewhat certain very certain
Rate On The Scale Below: | 0]10[ 20|30 {40 |50 |60 |70 |80 90 {00

how well you think your
overall performance would
be on this task in the

future

yJ L i y y i Y
4 I a8 KA 7 7 4
1 2 3 4 5 6 7
iggpr average good

Place a (v) on the appro-
priate line if you think
that in the future you % Of Certainty Of Your Ability To

would be able to extend Perform
your leg above the cord
for: very uncertain somewhat certain very certain
0410120 y30 440 (50 60| 70 |80 190 {100
30 sec.?
45 sec.?
60 sec.?

-~

1 min. 15 sec.

1 min. 30 sec.

| )

1 min. 45 sec.

2 min.?

)

2 min. 15 sec.

2 min. 30 sec.

oI V)|

2 min. 45 sec.

3 min.?

3 min. 15 sec.?

3 min. 30 sec.?

3 min. 45 sec.é

4 min.?

Do you think males or females would perform best on this task?

males females

103
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How similar do you perceive yourself to be to the person who demon-
strated this task?

i / L Vi yi Y 1

7 4 /4 /4 4 4 I4

1 2 3 4 5 6 7
very somewhat very

dissimilar similar similar

WHY?

How do you think the model performed in comparison to your performance?

better same worse

Do you think the model had an influence on your performance?

yes no

If yes, why?

Did you compete with the person who demonstrated this task? That is,
did you try to do better than they did?

yes no
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Table 3
Analysis of Variance for Motor Performance of
Experimental-Only Subjects

Source df Ms F
Model Gender (A) 1 1195.378 .30
Model Athletic Ability (B) 1 243.378 .06
AxB 1 14668.900  3.65T
Subject Athletic Ability (C) 1 160444.400 39.87*
AxC 1 816.01] .20
BxC 1 2064.011 .51
AxBxC 1 11971.600 2.98 T
Error between 112 4024.179
Trials (J) 1 31332.790 49.78*
AxJd 1 1350.903 2.15
B xJ 1 546.103 .87
AxBxJd 1 221.908 .35
CxJd 1 4602.869 7.31*
AxCXJ 1 50.119 .08
BxCxJd 1 42.086 .07
AxBxCxJ 1 50.358 .08
Error within 158 629.424
Satterthwaite Ms error 184 1761.009

*

p < .05
TTp s .059
+p > .087
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Table 4
Analysis of Variance for Motor Performance of
Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 2762.722 .66
Subject Athletic Ability (B) 1 163210.900 38.94*
AxB 1 7688.000 1.83
Error between 146 4190.928
Trials (J) 2 38015.240 60.83*
AxJ 2 349.677 .56
BxJ 2 4644 .229 7.43*
AxBxJd 2 400.552 .64
Error within 222 624.929
Satterthwaite Ms error 235 1813.595

*p < .05



APPENDIX D

QUESTIONNAIRE DATA



107

Table 5

Analysis of Variance for Questionnaire Item 32
Level of Efficacy for Experimental-Only Subjects

Source daf MS F
Model Gender (A) 1 5.208 5.06*
Model Athletic Ability (B) 1 1.008 .98
AxB 1 .208 .20
Subject Athletic Ability (C) 1 175.208 170.15*
AxC 1 2.408 2.34
BxC 1 .408 .40
AxBxC 1 .008 .01
Error between 112 1.030

33--"Rate your general athletic ability."

*p < .05
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Table 6

Analysis of Variance for Questionnaire Item 38
Strength of Efficacy for Experimental-Only Subjects

Source df Ms F
Model Gender (A) 1 16.875 5.50*
Model Athletic Ability (B) 1 1.875 .61
AxB 1 1.875 .61
Subject Athletic Ability (C) 1 429.408 139.86*
AxC 1 7.008 2.28
BxC 1 .675 .22
AxBxC 1 .408 .133
Error between 112 3.070

3. _"Indicate your percent certainty of your general athletic ability."

*p < .05
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Table 7

Analysis of Variance for Questionnaire Item 43
Level of Efficacy for Experimental-Only Subjects

Source df MS F
Model Gender (A) 1 .533 .50
Model Athletic Ability (B) 1 .033 .03
AxB 1 .833 .78
Subject Athletic Ability (C) 1 90.133 84.78*
AxC 1 2.133 2.01
BxC 1 .033 .03
AxBxC 1 .033 .03
Error between 112 1.063

34--"Rate your ability to perform muscular endurance tasks."

*p < .05
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Table 8

Analysis of Variance for Questionnaire Item 43
Strength of Efficacy for Experimental-Only Subjects

Source df MS F
Model Gender (A) 1 7.008 2.03
Model Athletic Ability (B) 1 .075 .02
AxB 1 3.675 1.06
Subject Athletic Ability (C) 1 255.208 73.80*
AxC 1 5.208 1.51
BxC 1 1.875 .54
AxBxC 1 .208 .06
Error between 112 3.458

4--"Indicate your percent certainty of your ability to perform muscu-
lar endurance tasks."

*p < .05
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Table 9

Analysis ot Variance for Questionnaire Item 32

Level of Efficacy for Experimental versus Control Subjects

Source daf MS F
Experimental/Control Groups (A) 1 1.042 .96
Subject Athletic Ability (B) 1 204.167 187.97*
AxB 1 1.042 .96
Error between 146 1.086

3__"Rate your general athletic ability."

*p < .05
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Table 10

Analysis of Variance for Questionnaire Item 3.
Strength of Efficacy for Experimental versus Control Subjects

Source daf MS F
Experimental/Control Groups (A) 1 4.335 1.39
Subject Athletic Ability (B) 1 468.167 150.19*
AxB 1 9.375 3.01+
Error between 146 3.117

a3--"Indicate your percent certainty of your
*p < .05
p > .085

general athletic ability."
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Table 11

Analysis of Variance for Questionnaire Item 43
Level of Efficacy for Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 .240 .23
Subject Athletic Ability (B) 1 91.260 86.22*
A x B 1 4.507 4.26*
Error between 146 1.058

34--"Rate your ability to perform muscular endurance tasks."

*p < .05
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Table 12

Analysis of Variance for Questionnaire Item 42
Strength of Efficacy for Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 .375 I
Subject Athletic Ability (B) 1 248.327 75.15%
AxB 1 17.682 5.35%
Error between 146 3.304

a4--“Ind1’cate your percent certainty of your
muscular endurance tasks:"

*p < .05

ability to perform



Analysis of Variance for Questionnaire Item 53
Level of Efficacy for Experimental-Only Subjects

115
Table 13

Source df MS F
Model Gender (A) 1 4.267 2.74
Model Athletic Ability (B) 1 1.067 .69
AxB 1 .267 A7
Subject Athletic Ability (C) 1 135.000 86.80*
AxC 1 .267 A7
BxC 1 1.067 .69
AxBxC 1 .267 17
Error between 112 1.555

Pre/Post Efficacy (J) ] 017 .04
AxJd 1 .150 .32
BxJ 1 .017 .04
AxBxJd 1 417 .89
CxJd 1 417 .89
AxCxJd 1 .150 .32
BxCxJ 1 417 .89
AxBxCxJd 1 .817 1.74
Error within 112 .470

a5--Pre--efficacy: "Rate how well you think your overall performance

will be on this task."

Post-efficacy: "Rate how well you think your overall performance

would be on this task in the future."

*» < .05



Analysis of Variance for Questionnaire Item 59.
Strength of Efficacy for Experimental-Only Subjects
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Table 14

Source daf MS F
Model Gender (A) 1 13.067 2.16
Model Athletic Ability (B) 1 1.067 .18
AxB 1 1.667 .28
Subject Athletic Ability (C) 1 290.400 48.02*
AxC 1 .067 .01
BxC 1 1.667 .28
AxBxC 1 .067 .01
Error between 112 6.048

Pre/Post Efficacy (J) 1 8.817 7.08%*
AxJd 1 3.750 3.01
BxJ 1 2.817 2.26
AxBxdJd 1 2.017 1.62
CxJ 1 .150 12
AxCxJd 1 7.350 5.90*
BxCxJ 1 .817 .66
AxBxCxJd 1 .817 .66
Error within 112 1.245

Satterthwaite 156 3.646

a5--Pre-eff1'cacy: "Indicate your precent certainty of how well you think
your overall performance will be on this task."

Post-efficacy: "Indicate your percent certainty of how well you think
your overall performance would be on this task in
the future."

*p < .05
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Table 15

Analysis of Variance for Questionnaire Item 59.
Level of Efficacy for Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 .333 .20
Subject Athletic Ability (B) 1 128.053 77.23*
A x B 1 11.213 6.76*
Error between 146 1.658

Pre/Post Efficacy (J) 1 .000 .00
AxJd 1 .083 .16
BxJ 1 .480 .94
AxBxJd 1 .003 .01
Error within 146 .510

a5--Pre-eff1‘cacy:
Post-efficacy:

*p < .05

"Rate how well you think your overall performance
will be on this task."

"Rate how well you think your overall performance
would be on this task in the future."
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Table 16

Analysis of Variance for Questionnaire Item 52

Strength of Efficacy for Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 213 .04
Subject Athletic Ability (B) 1 292.053 51.40*
AxB 1 15.413 2.N
Error between 146 5.682

Pre/Post Efficacy (J) 1 9.720 7.25*
AxJ 1 .163 a2
BxJ 1 .013 .01
AxBxJd 1 .403 .30
Error within 146 1.340

a5--Pre-eff1’cacy: "Indicate your percent certainty of how well you
think your overall performance will be on this

task."

Pést-éfficacy: "Indicate your percent certainty of how well you
think your overall performance would be on this

task in the future."

*p < .05



Analysis of Variance for Questionnaire Item Assessing
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Table 17

Strength of Efficacy for 15 Time Lengths? of

Experimental-Only Subjects

Source df MS F
Model Gender (A) 1 2065.067 2.07
Model Athletic Ability (B) 1 522.150 .53
AxB 1 8.817 .01
Subject Athletic Ability (C) 1 27392.070 27.52*
AxC 1 123.267 .12
BxC 1 40.017 .04
AxBxC 1 2076.817 2.09
Error between 112 995.459

Pre/Post Efficacy (J) 1 2574.150 8.53*
AxJ 1 390.150 1.29
BxJ 1 693.600 2.30
AxBxJ 1 141.067 .47
CxJ ] 1066.817 3.54F
AxCxJd 1 104.017 .35
BxCxJd 1 60.000 .20
AxBxCxJ 1 201.667 .67
Error within 112 301.674
Satterthwaite 648.567

aStrength of Efficacy for 15 Time Lengths--

174

Pre-efficacy: "Indicate your percent certainty of your ability to
extend your leg, prior to performing the task for the 15 time

lengths."

Post-efficacy: "Indicate your percent certainty of your ability to
extend your leg again, in the future, on this task for the 15

time lengths."
*p < .05; Tp> .063



120

Table 18

Analysis of Variance for Questionnaire Item Assessing
Strength of Efficacy for 15 Time Lengths? of
Experimental versus Control Subjects

Source df MS F
Experimental/Control Groups (A) 1 358.613 .36
Subject Athletic Ability (B) 1 24282.000 24.26*
AxB 1 3413.813 3.07
Error between 146 1001.044

Pre/Post Efficacy (J) 1 1940.563 6.21*
AxJd 1 642.403 2.06
BxJ 1 1318.803 4.22*
AxBxJd 1 .163 .00
Error within 146 312.387

Satterthwaite 229 656.716

3Strength of Efficacy for 15 Time Lengths--
Pre-efficacy: "Indicate your percent certainty of your ability to
extend your leg, prior to performing the task for the 15 time
lengths." ‘

Post-efficacy: "Indicate your percent certainty of your ability to
extend your leg again, in the future, on this task."

*p < .05; fE.> .067
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Table 19

Analysis of Variance for Questionnaire Item Assessing
Model/0Observer Perceived Similarity Rating?d
for Experimental-Only Subjects

Source df MS F
Model Gender (A) 1 10.800 6.36*
Model Athletic Ability (B) 1 4.800 2.83
AxB 1 .133 .08
Subject Athletic Ability (C) 1 40.833 24.04*
AxC 1 .033 .02
BxC 1 45.633 26.86*
AxBxC 1 2.700 1.59
Error between 112 1.699

aMode]/Observer Perceived Similarity Rating--
"Rate how similar you perceive yourself to be to the person who
demonstrated this task on the 7-point scale provided."

*p < .05
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Card 1

Columns

1-3
4
5

9-10
n
12-13

APPENDIX E

RAW DATA

Item

Subject number
Blank

Model gender

Model athletic
experience

Subject athletic
experience

Blank
Subject age
Blank

Subject major

122

Value Labels

1 = mle, 2 = female, 3 = no model

1 = athletic, 2 = nonathletic
3 = no model

1 = athletic, 2 = nonathletic

English

Psychology

Communications

Physical Education/Recrea-
tion/Coaching

Health

Math

Zoology

Engineering
Business/Marketing/Accounting
Criminal Justice

No preference

Computer Science
Pre-Med./Vet., Medical
Technology

Hotel and Restaurant Manage-
ment

Nursing

Social Work
Nutrition/Dietetics



Columns

12-13 cont'd

14
15

16
17
18

19-20
21-23

24
25-27

28
29-31

123

Item

Blank

Subject year in
school

Blank

Subject verbalization

Subject nonverbal
behavior

Blank

Trial 1; time in
seconds

Blank

Trial 2; time in
seconds

Blank

Trial 3; time in
seconds

Value Labels

18
19
20
21
22
23
24

Counseling

Speech and Audiology
Advertising/Graphics
Political Science

Geology

Social Science

Special Education/Elementary
Education
Biology/Biochemistry/Micro-
biology

Packaging/Materials and
Logistics

Travel Agent/Tourism
Theatre )

Animal Science
Pre-Law/Business Law

Labor Relations/Public
Affairs Management
Geography

Physiology

1 = freshman, 2 = sophomore, 3 =
junior, 4 = senior, 5 = graduate
student, 6 = other

1 = yes, 2
1 = yes, 2

no

no



Columns

32
33-38

39-40
41

42-43

44

45

46-47

48
49

50-51

52
53-54

55

124

Item Value Labels

Blank

Average time for three
trials; time in

seconds
Blank

Rate your general 1 to 7; with 1 representing poor
athletic ability and 7 representing good

Indicate your percent 00 to 10; with 00 representing
certainty of your very uncertain and 10 represent-
ability to perform ing very certain

general athletic

tasks

Blank

Rate your ability to 1 to 7; with 1 representing poor
perform muscular en- and 7 representing good
durance tasks

Indicate your percent 00 to 10; with 00 representing

certainty of your very uncertain and 10 represent-
ability to perform ing very certain

muscular endurance

tasks

Blank

Rate how well you 1 to 7; with 1 representing poor
think your overall and 7 representing good

performance will be
on this task

Indicate your percent 00 to 10; with 00 representing

certainty of your very uncertain and 10 represent-
overall ability to ing very certain

perform this task

Blank

Level of efficacy 01 to 15; total number of pre-

experimental, time increment
check marks

Blank



Columns

56-58

59
60

61-62

63
64-65

66
67-69

70
n-712

73-74

75-76

125

Item

Strength of efficacy

Blank

Rate how well you
think your overall
performance would be
on this task in the
future

Indicate your percent
certainty of your
overall ability to
perform this task in
the future

Blank

Level of efficacy

Blank
Strength of efficacy

Blank

Percent certainty of
your ability influ-
encing your perform-
ance

Percent certainty of
luck influencing
your performance

Percent certainty of
task difficulty
influencing your
performance

Value Labels

000 to 150; sum of the first
digits (first two digits for
100% column) of pre-experimental
percent certainty check marks

1 to 7; with 1 representing poor
and 7 representing good

00 to 10; with 00 representing
very uncertain and 10 represent-
ing very certain

01 to 15; total number of post-
experimental, time increment
check marks

000 to 150; sum of the first
digits (first two digits for
100% column) of post-experimental
percent certainty check marks

00 to 10; with 00 representing
very uncertain and 10 represent-
ing very certain

00 to 10; with 00 representing
very uncertain and 10 represent-
ing very certain

00 to 10; with 00 representing
very uncertain and 10 represent-
ing very certain



Columns

77-78

79
80

N

12
13
14
15
16

126

Item

Percent certainty of
your effort influ-
encing your perform-
ance

Blank
Do you think males or
females would per-

form best on this
task

Subject number
Blank

Model gender
Model athletic
experience

Subject athletic
experience

Blank

What is your past competitive sports

experience:
Youth sports team

Junior high school
team

High school athletic
team

College athletic team
Outside league(s)
College intramurals
None

Blank

Value Labels

00 to 10; with 00 representing
very uncertain and 10 represent-

very certain

1 = males; 2 = females; (3 =

both)

1 = male, 2 = female, 3 = no

mode]

1

athletic, 2
3 = no model

1 = athletic, 2

1 = yes,
1 = yes,
1 = yes,
1 = yes,
1 = yes,
1 = yes,
1 = yes,’

N N NN

no

no

no

no

no

no

no

nonathletic

nonathletic



Columns

17

18
19

20
21

22
23-24

127

Item

Do you engage in any
non-organized sports
on a regular basis

Blank

Do you have any leg
injury that could
affect your perform-
ance on this task

Blank

Rate how similar you
perceive yourself to
be to the person who

demonstrated this
task

Blank

Why did you select

the similarity rat-
ing you indicated

Value Labels

1 = yes, 2

1 = yes, 2

no

no

1 to 7; with 1 representing very
dissimilar and 7 representing
very similar

gender

athletic background, experi-
ence and physical activity
level

physical appearance

leg shake

student

seriousness of performance
age

athletics/physical appearance/
student/age/seriousness of
performance

gender/athletic experience
gender/physical appearance
physical appearance/athletic
experience

task

task/athletic experience
gender/athletic experience/
physical appearance
confidence, comfortable,
relaxed attitudes

lactic acid/athletic experi-
ence

time

leg shake/athletic experience
task/leg shake

time/1eg shake



Columns

23-24 cont'd

25
26

27
28

29
30

31
32

128 -

Item

Blank

How do you think the
model performed in
comparison to your
performance

Blank

Do you think the
model had an influ-
ence on your
performance

Blank

Why did the model
influence your per-
formance (if you

selected "yes" for
influence question)

Blank

Did you compete with

the person who demon-

strated this task?
That is, did you try
to do better than
they did

Value Labels

21 = gender/task/physical activity
level

22 = everyone is different in
abilities

23 = I don't know

24 = blank

1 = better, 2 = same, 3 = worse

—
|

= yes, 2 = no

(Blank if selected "no" for
influence question)

—
n

information about how to
perform task

motivation

information about models condi-
tion and ability

information about task diffi-
culty

motivation and information
about task difficulty

= motivation and information
about models condition and
ability

motivation and information
about how to perform task

8 = basis for comparison

~ [o}] [3,] L) w N
" ]

—
I

= yes, 2 = no



Columns

33
34

Item
Blank

team

129

Value Labels

(blank if no team)

volleyball
swimming/diving
gymnastics
basketball
softball

tennis

rugby

NOYOT AWM —
wmowouwnnonn



O O R N Y]

o

R R R E RN O DD DRI IO = 20D

5558888855999000888°0r Frnmm5500888008 0000000000888 rrrErnn S =5 5008822992553522°88
R R T e T TR R e T R R T e R i R R e T e TR T e TR Y e T T

SO OADDND DDA DS 2 B B0 13— — O O AT - At =

SR R RN G R R R S T G R RN RN R — RN R RN RN SN S RGN ENE 2 ER TR R TR R RPN CR mR T e

DRTUND PG Rares QOB £ 50T 0 GO N — — ISl I © G Tt © Oid = ADBIIS TG £ O CAADDAD AR 00 & £ 2 TR RODAADAD TGGBBD

130

047 07k 084333 608 507 608 10 058 608 14 106 10000910

9102 112666 609 608 708 10 071 608 08 065 10010810

3077112666 609 710 609 10 100 508 10 090 09001009
L 082333 507 608 507 11 082 407 05 Ok2 10000110

8053 071666 506 506 505 11 072 405 06 032 05020507
g 408 409 08 072 LOB 05 Ok2 0601060k

606 605 05 033 405 O4 027 07000007

507 507 Oh 030 405 Ok 023 05050307

709 610 07 O4L9 709 06 055 10001010

507 405 07 039 405 07 051 03060708

1 607 607 11 0L8 608 08 OL2 10000610

0b6_052 054666 506 403 06 OLS LO3 06 OLB 05000802

050 045 059333 506 405 11 052 405 11 058 05000500

067 057 071000 608 405 4Ok Ok 015 608 10 069 05000807

086 072 030333 507 506 607 06 OLY 708 Ok 03k 08000310

0 033000 101 101 100 03 016 200 05 025 01000505

of 098333 506 406 k07 05 028 LO8 07 059 08030908

0f 061000 405 LOb LOL 06 052 LOW 06 Ok7 08000000

0 036333 203 203 202 06 028 302 03 022 07000408

0 085666 407 507 507 15 112 507 11 086 00000010

o 058333 4Ok kOh LOL 05 025 505 03 020 10000810

0! 041000 100 100 100 09 048 201 06 036 10000005

053 062 077000 506 405 506 09 064 507 12 088 08050808

063 059 073000 406 406 406 Ob 028 LOL 03 025 10001010

029 ogo 069666 301 LOk LOL 07 Ok LOW OL 032 08000808

(]

0

o

0

0!

0

1

o

0

(]

0

3

1

0

1

o

063_065666
8_ 068032000
5 073 080000
040 aég 062333
3128 140333

£3382838
25823888

w

0_076
0 020
122

R A O

053
034

047333 201 302 202 03 008 303 03 021 07010507
050000 302 406 406 05 031 308 Ok 026 09000707
047062333 304 30k 304 Ok 010 304 OL 007 OLO10506
0217029000 206 403 403 06 026 205 01 003 07000406
016_037333 406 406 k06 06 030 405 O 020 05000005
6 °§020§7333 609 609 507 08 058 608 09 063 08000007
4103119333 608 507 507 07 050 506 06 052 05000005
o10g4 od8ooo 608 608 506 7 051 606 07 058 08050308
4_0B6_100333 608 608 506 09 063 LOL 05 03k 00000508
8 08059666 709 508 508 07 055 407 O4 021 08010708
BIO?IO 3666 608 506 506 14 073 506 1k 089 06000707
2 314 320000 709 709 709 15 127 710 15 150 10000108
ulléllz?nn 609 509 606 07 057 605 07 060 09000909
3 083 034666 608 506 405 10 070 506 07 051 07010509
7 lg; 182333 709 506 405 08 O41 608 10 076 08030608
6 089 036666 607 503 505 07 026 505 07 039 06010906

9,
9

4 )
B S O SO O
(ORI

e



~N

- - -

NI s NP s © =t

© =) = e NI COND
- N

— ot ot o et ot o
~N

~
~N

~
~

et =t NN N == N NI NI NI NN = AAN NI N = N E N = N = NN NI NN = N = s NS =0 EN B ot Bt S NN =t S =AY == SN N = EN E- =t N = £~ = N N SN N AR N NN

p——
NNN::N—'N—-—-NNN—NNNNN—'N—-N-’N——'NN-NNN—'N—-NNNNN——'NNNNN—-—-NNNNN—'NN——N—NNNNNNN-—-‘NNNN—-NN—-NNN

~

I RAD 10 = AD — I © — = NAD I
~N

~
-

~N
~

~

~
-

~

~
~

~N
~N

——
~
~

~N
-

~
~

~

~N

~N
-

~
~

et et et et et s =t s = O QO O O O OO0 00000000000

~
~

8

N =B =t N = NN NI NI NINININ = == NN NN NN RN RN NN = NN =t wt NN =t NN ot s
N

el L SINSTNTNTNTNTNINTNTSTNTNTN]NTNT ST ST ST ST ST ST ST ST ST ST ST ST L ST S e Dttt

NN

et et et et et et NI NI NI NI NI NI NI NI NI N NI R NI NI N DRI NI R RN RN NN RNNNNNNNDNDNNDNS
~
N NN NN

~

PN

-t et ot el et el b b

—
-

~
~

et et et et et et et =t =0 Q O Q O OO0 000000000000
~N

E=EVAMAAL N N = —=ADADADAD I OO URTATAN N N s =

-t et ot -
- s e

Bttt B et B2 A p = AL = AJY =t £ 0 ENAD N = N £ =I MNAD =AD N == NAN AL N NI N N — AAD MO MR RO N = N E-AAN0 ANAD MO N &N

I OO © = D=t == AD =AD = Ot = NI © =4 D=t =t =4 OO =< QO=—AD — CON AAD MO N N NN NN N —<RAAD N 5N 5N

~N
~N

8888

OO OO GO0 = == =t —ACAOAIAN GOOIAITSISNI N AAOAD ONTISATAIT — =~ ISADADATAN COGDLANIN O NTUOLD O NONCOCOCI00N AADAD I — =ATANIN N CNOUOAD~II N NLAL 0O
[STSLNTNTNTSTNTNTSTSTNTNINTINTSISTNTNTNININTNTNTSTRTSTSTNTNINI NI ST ST STSTSTNTSTNT VTSN

N
PONNN et et et Q et O = Q= Q =t N e QO = Q= Ot et st ot et N =t Q == Q =t s NN O N O N NN O NN =N ONNRN = N = NNRINNON = N =t =

N

NAD N OON

N
N

-
NN &~

> >
AD —AD N
~N
N

N

SN
2 OO

N

NN RN NN NN =t ot ot ot ot ot ot ot ot et

Q0000000
AN NN PN s =0

~
>
e
~
re

131

1622 1
2 ?23703220712 §8666 507 406 406 03 015 507 05 029 06010003
1 0202061‘ 56333 508 506 506 10 080 k06 07 051 07000908
2 50 oua 032 o 3333 608 608 607 15 089 710 15 090 10000508

~

10
i
“? 045 049 0“5666 kOS5 507 405 07 Ok5 304 03 017 01000103
90 0?320“62059666 LOb 303 303 Ok 019 307 Ok 024 04000007
030 0?5 035 033000 4Ok kOS5 405 07 035 206 03 010 02020k0k
082 057 08‘ 075000 304 403 402 10 068 309 03 029 10000000
2 ogk 035 034666 100 201 201 05 OL3 303 05 O43 00080403
033 027 025 035666 405 506 506 11 087 607 07 035 05030310
33‘ 0?2 0 1 0&1333 201 202 4OL 05 035 405 03 021 08000808
9| 0“5 0 6 060333 303 303 AOL 03 016 406 05 026 09000707
?Sg 089 0;5 066333 303 403 403 06 Ok2 kO3 06 053 05000505
07%00?520722066000 405 303 303 05 021 507 07 036 06050706
93 0?5 0k9 067000 4OA 303 303 Ok 028 302 03 015 07000708
07 0{7 0&5 080333 506 405 506 15 070 405 09 O46 05000506
b2 056 0k3 0“3666 405 302 403 06 035 303 03 015 00000207
gso 060 020 050333 202 101 202 05 026 208 03 011 09000905
10230‘8 0 2082666 303 303 LOk Ok 013 4OL 07 028 05000405
0957072 074 080333 608 608 506 06 036 506 Ok 032 05000005
7 02720562 21333 503 503 503 07 019 50k 08 042 05010505
||690 7 '22 110000 608 506 505 OL 022 508 08 053 08000008
99 1 5 152 1&8333 710 609 609 10 083 508 11 10k 07000102
]7021572083 |§3333 506 LO& 505 07 055 LOk 07 OLO 0L050605
0?5038‘0?010?0333 607 508 607 10 075 506 10 075 07000709
“8 1 6]'252' 333 710 608 508 09 054 608 05 OAO 10001010
lzgzo 1 086 9000 609 k07 407 06 032 607 07 Ok5 07030607
b 2!5020382| 1000 710 609 609 15 150 710 11 086 05000005
0 Oéa 084 092333 507 506 508 05 Okl 608 05 037 08000210
212 132 108 150666 607 505 505 09 059 506 15 125 07000708
?Agzo 9'13021 3666 609 507 608 09 078 507 09 072 07000808
E“g 1?5 119 166666 608 608 506 15 095 509 13 098 08050507
092 ‘25 0 7 098000 509 408 407 Ok 017 506 05 035 08000709
8622096 J 2000 709 507 608 14 116 710 11 081 10000510
ésg 25 056 0;9666 292 202 202 05 011 202 Ok O1& 10010105
gsl 0?820752065666 L05 405 405 07 033 405 05 024 05000707
020 oz‘ 030 028333‘ k05 303 303 07 050 201 02 010 00030801
0“8 0‘“‘020 054333 4LO7 305 405 13 079 303 07 027 00000009
Obk 055 024 0OL1000 203 304 30k 05 030 207 05 025 06000000
;9521?120962176333 405 306 206 08 057 605 11 090 09000806

-

1
6 034 080000 407 406 304 07 060 405 06 050 00000006

- NN N = et oawm NN = NN e e NN = aw NN NNNN = DN NNNNDDN
N NN NN NN NN NN NRNENNENNPNDENRNNPNDNNDNNNNNENENNRNDNNDNDNNDENNDNNDNDDDDDDN
- - -
-
-t SN N

~

- AN = N et N AN et et et N et s et et et et et et N et et N e ot ot at et s et ot et N et et et AN AN e e



- NN NN NN DN
N = = NN DN N - NN -
- -, NN NN = NN

~

ONTVUAN = E VAN == =ANAN =t =t = = O © QOO NS~ &~ &~ &~

——e NN EEEENNOO S5 ONE &~ —ATANIN N — — COCON N

8
N -~
- NN

(e VN I I ST NI ST RINT NI NI NN N N S TN IS NI SIS SIS TS TSI I N NI S S S S I NI ST I SIS TSI SISINISTST ST ISISISISTSTSTNISTNISISISISISISTISTISI TSI ST ST ST I ST ST S S ST ST S S L T T

(W T STSTII SIS STNT STRT RTINS TSN TSNS ISISISISTSTSTSTSTSINISTISTSISISISINT ST NTSINININTSTNTNSTHTSINTN]NTNT SIS STRISTR] S NI N L ] ] ettt et ut et et ot ot et ut et ot et et ututwd
-

- - e - o e ot s e s -
NN e s e
- - NN -

et et et b bt bt bt et b =t = = O O O OO0 OO0 0000000~ et it e w w = O OO0 0000000
-

5 EVANNNNON ——= 00O

NN
2NN RNAL N ON O NNRIN AN AN N O N st = O = O =AW = N == O =t st ot et et et 4 O =t s AN N O NN NN ONONON =N O
N N -
N - NN

~

= NNNINNNN = NNN =N et et N w =t N =t N == N NN NI NI NI N 2 N = N =t et = N = NI N NN R RN R RN N NI NN =
~

INNADAASINO N = NN = ON — — O = GO—AD N = = O = =N = —s O N ~ =~ GI—AD —AD N CONAD N = — E-NAN N — — O NN N TNAD

~N
~N
NN

AD N OON S0 TN == ) O = ) =0 © =) =t N = A = O ==t GTNAAN =~I NI NI N == D) S-AAD =~ O NADAAO N NI OVAD MNAD N — N E-AAN

N
~

N
~

INNN
-
~

~
~

2N

~N

N
N

AN N0 N
»

N
N

IN
AD N == —ANIN N

~d

N

~
~N
~

-

N N

2= N ON O NN =N
N~

NN

N
~

~
—— O
~

~

~N
NN NN NN N NN RNRNRNNNRN NN ENNNENNNNNDNDDNODENNDNODNRNNRNNDPDPNDNDDDS DD
3 — -

-
~

=Nt et BN BN £t et N =t BN ™= S NN = NI N =) = £t J-NAN N E-AAN N = NN N NN N S RAN AL RN 8N = NN MR NN =AN =ATIN 0= 5N E" NN — S~ = N NN

NN == N == NN NN NN RN = N RN NN NN == NN =4 NN == DI NI N =t et N =t A = N =t NI NI N == RO NI N == NI PRI R == NI NI N == PRI RI D === N2 = NI NI N = NI NN N N NI NI s NS =t = N N IO N

—'-——'NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN—-—-—-—-—-—-—-—-.—0—-—-—-—-——-—-—-—-—-—-—‘-——-—-——-—'—-—NNNNNNNNNNNNNNNNNN

= £ EATATRMIISIAMALN N RAWALATAITS N UADANUIATAIY = —ATAN £ SUTATRMIASIN ~ = O O~

OOQ-'--'---OOOOOOOOOOOOOOOOOOOOOOgg

WRIN NN = = © CAOAD G000~~~ ONTUAN 5~ E\AAAN N NI NI N = =

W —AD NATI NI D N N CONS

== PN NN =R = NN NN
Q0= GO = O NNNNN

~

132

0
zngo§9logzloslooo
o7§'oil‘02h 040000
ghg 031 033 037666
97 053 Okl 063666
083 114 069 088666
32120' I0552025333
niirah
53? ozglozs 052666
672 069 050 063666
154 080 068 100666
1M12 2
h 2100'l25 116333
?l 073 074 088000
87§310320 2059666
37 271 go' )
hb 2o 9 ogz 099000
ososohglo 5 050666
?03 oL8 Okl 064000
881“03520 92025000
?50 1 o'|§211h0333
[ 161
;o :ozszogszo 8000
09{7|?olo§8 098000
?o?so?o o 710 5666
55351031'g01| 3000
228 080 121 142000
?3230 7 07220 3666
l!ozo 52051l020
2 §z 271 ; 333
02030 1 024 030333
83“026 081 063333
070 Ok7 Okk 053666
b1 O 82052 053333
1h
2 N '9‘0 5 039333
110 ohslo 7 075333

Rolulcks

OBX :zb Oh1
217 ]2
ob 9 05k

? 10 2 2

1] oo 2 0hO
97 Ok5 028 056666
05220 32057 047333
i ) "|°§8 076666
050 °£° 0k1 0k3666
03 112

777052 05k 061000
9k 071 063 076000
0h2 042 062 OUB666

062333
047333
057000
065000

-t NN = N NN =~ - DN

304 LOL 505 08 053 4OL 05 027 03000405
304 303 303 Ok 021 303 05 033 10000005
506 405 506 11 070 30k Ok 034 10000510
609 608 508 15 106 408 07 050 10050409
303 hOk 4OL 06 029 405 07 030 08000609
303 305 405 03 02k 4Ok 03 024 05030606
50k 403 kO3 06 018 4Ok 03 01k 00000705
507 406 406 Ok 015 507 06 029 08000008
304 405 405 07 032 405 07 039 08020807
608 506 505 07 050 405 05 030 07000810
710 508 508 09 076 609 09 076 10000010
710 710 710 09 066 710 09 082 10000810
609 608 503 15 078 608 12 075 08000805
710 609 609 07 050 609 05 0kO 08010507
710 607 607 08 060 609 08 055 10000909
710 710 609 05 Okk 610 Ok 037 10100510
507 507 606 14 054 505 15 080 07010507
709 507 506 06 Ok6 408 05 Ok2 08000810
507 506 507 12 106 507 06 Ok8 10031009
608 407 405 11 09k k05 03 01k 02050405
505 303 LOk 09 065 4Ok 11 077 08010210
609 509 609 07 05k 608 09 08k 10000010
507 k0L 506 11 075 405 06 030 07000708
609 609 509 07 050 608 08 058 08000909
201 202 302 02 010 303 03 012 0202020k
506 506 506 07 03k kOS5 05 023 05010505
506 505 505 12 090 505 08 056 08000609
409 308 308 03 022 408 02 016 10000010
507 4Ok kOS5 15 105 hO4 09 059 06040706
304 303 405 12 057 405 07 Ok2 07020809
202 201 303 06 O4k 303 06 OL9 10000006
303 202 303 09 057 303 07 .034k 0300030k
405 LOM k0L 07 051 k0S5 06 Ok2 08000507
4Ok 609 608 15 138 4Ok 07 053 10001010
609 609 710 11 08k 508 06 055 06000103
4ok 303 303 06 035 k0S5 Ok 030 08000907
407 507 507 12 058 507 09 039 07020408
505 403 403 05 022 405 Ok 015 09000509
606 MOk hOL 07 033 30k 07 034 04000000
709 607 709 09 076 k0S5 Ok 034 07010709
608 506 506 07 Oh7 506 07 Ok5 07040505

- et N N et et et ot N et N et e ot et N et wt N et N et ot AN et N et et et et AN et b et et N et et et N =



NN - NN
N = NN -

0000000000000

OAOAD GOOOCDC0~I~I TR
N - NN
- - - NN

N

- . et et emh et ot et et et ot ot et

N N NN DN
N N NN - NN -
NN = - NN

= NINIRNNNNIN = N RINNIN = NI N =t N =t N =t N =t NI NI N =t N =t st et N et ot et N =t et et et N =t N
~

MAR — O — = RAD N O N 00— O NI — N TNAD NI RSN = N BRI A —= R — R — © — © = s O —AD — N —AD — O —AD — 00— COND

~

~
~

~

N
~

NN
~

NAD NAD N NI I R TN = RAN AR RO RIS N O MAD —= CO—ASY =4 =AD == CO—ASN =AD NI R —AD N &= O MAD =— O —

~
~

~

N
-

~

NN O OG0B0 O — — 5~ 500 O O G000 O 5~ S VAL O O O — — 5~ 500000 O & SJTAWMOAD £~ 50 0 O OuAw —

=t =ADAD COCOCOCO~I NTUNAN £~ E VAN N N) = ot et et © CATATRMANANAL N N) ot ot ot s

~
~
~

~
—

2 e NI NI NI D
A NN NN

N

~
NN NN NN NN NN ENRNNNODNRNNMNNNDNNDNODNRNDODPNDNDMDDNNODDN

=ARNAN N ENIN AR = =t NN ot ot E= et N =S NN $= s $= =t N == £~ SN S NN NI NN EANARD N NN 8N = M) = AN N = N = N
= NN == NNNN =N NRNINN = NN =N NN =N = N NN =N NN NN e e NN = NN NN N < DN N e N = N = DN

NNNONONONONONONONONNN—=NON—<MINONOQ =N AN = Q= O — et = O —AN = O = O = = = O — ) —

NRNNRNNRNNNNNNNRONRDNNRDRNRONRORN RN RN R NN o b st ot ot ot ot b ot ot ot et et et et ) et e e et o i o s ot ot

et et et s = Q QO OO0 0000000000000 00000

[N 1-]

133

053 050 036 016333 709 406 k06 11 059 506 10 064 07030708
087 065 039 023666 507 506 405 12 064 506 08 Ok1 09010705
207 165 Vhk IiZOOO 710 710 709 10 095 709 09 080 10000000
140 058 080 092666 709 608 608 05 033 709 06 054 09000810
112 069 098 059666 709 506 506 06 Ok] 507 07 060 08000709
089 069 106 038000 608 506 507 07 050 507 07 Okk 08000000
110 103 053 0%8666 608 505 kOk 09 049 4O5 07 050 09000810
207 129 116 150666 608 506 505 08 055 506 11 080 08050508
092 068 083 OQIOOO 4oL 202 202 05 018 202 05 027 08000108
10k 070 OLO 0§1333 609 508 406 07 029 508 15 063 07000005

082 109 067 086000 709 507 506 06 031 608 06 Ok} 08020608
231 160 161 18L000 507 507 LO7 10 076 408 13 101 10020707
12k 097 123 l?k666 405 LO5 405 09 039 k05 10 057 07010509
034 037 031 034000 &05 405 LO5 05 028 406 05 031 07010506
140 142 179 153666 204 305 304 1) 065 KOk 14 102 10021010
101 026 036 054333 Ah05 4LO5 LO5 09 047 506 1k 098 05000005
030 04O 025 031666 304 304 304 07 035 505 03 015 OLOOO30L
097 108 074 093000 507 405 4Ok 15 Ok5 303 07 014 05010405
202 078 075 118333 506 506 506 09 052 405 09 048 07000608
080 ObLh 144 089333 303 303 201 O 020 LO5 05 032 08010508
123 086 074 094333 307 405 LO7 Oh 021 4Ok 03 019 08000808
0bk2 021 040 034333 303 303 kOk Ok 020 607 07 061 08000808
Okl 028 027 032000 4O 4LO& 4OL 07 030 4Ok Ok 012 0304010k
107 068 070 081666 106 406 506 10 055 4Ok 07 Ok7 07000000
11k 126 096 112000 608 709 709 15 150 607 10 088 07030810
141 071 069 093666 609 507 507 10 084 508 09 058 08010809
0k2 052 032 0L2000 406 406 405 10 071 204 03 024 09000000
052 056 099 069000 4Ok hOL 606 05 039 407 07 063 10001010

- ot et N e et AN o et N et et et e et o ot N mt et et et s et N AN e e



MICHIGAN STATE UNIV. LIBRARIES
(IR IRMRMARIT
31293008757779




