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ABSTRACT

A STUDY OF THE SELF CONCEPTS, OCCUPATIONAL
PERSONAS, AND OCCUPATIONAL STEREOTYPES
OF ENGINEERING STUDENTS

by Glenn Albert Chaffee

Super has theorized that vocational development is
the implementation of a self concept. Galinsky and Fast
and Stefflre have suggested that while for some choosing a
vocation may be implementing a self concept, for others it
may represent an effort to become or to appear to become
like those involved in an occupational field through identi-
fication with them, and thereby taking on the characteris-
tics attributed to them in the public mind.

In order to test this idea, an experimental sample
was chosen from among undergraduate engineering students at
Michigan State University. The criterion for inclusion in
the sample was the extent of agreement between responses to
the Gough Adjective Check List, each individual having checked
the list for self concept--how he saw himself; occupational
persona--how he would like others to think of him because of
the work in which he was engaged; and occupational stereo-
type--how he saw engineers. One sub-group of the sample was

chosen because it had the highest degree of similarity in
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responses to the three lists, and the other was chosen be-
cause it had the lowest degree of similarity between re-
sponses on the list pairs, self concept--occupational persona
and self concept--occupational stereotype. It was hypothe-
sized that the High Agreement Group (HAG)--those implement-
ing a self concept--would have characteristics more like
those of engineers than the Low Agreement Group (LAG)--

those seeking some sort of transformation.

Each subject completed a questionnaire, the Strong
Vocational Interest Blank (SVIB), and the Edwards Personal
Preference Schedule (EPPS). 1In addition, scores on the
College Qualification Test (CQT) were compiled; and grade
point averages were computed for engineering courses, courses
other than engineering, and for all courses combined.

While the two groups proved to be quite similar along
most dimensions studied, they were found to be significantly
different in the following ways:

1. Factors extrinsic to engineering were more
important for the HAG than for the LAG in the deci-
sion making process.

2. A higher proportion of the HAG was definitely
committed to engineering as a vocation, though the
major portion of both groups indicated they fully
expected to become engineers.

3. The HAG scored higher on the M-F scale of the

SVIB, the LAG scored higher on the psychologist scale.
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4. The HAG scored higher on the endurance scale of
the EPPS, and lower on the autonomy and intraspection
scales.

5. The LAG had a higher mean score on the informa-
tion sub-test of the CQT, and higher mean grade point
averages over all subjects and in courses other than
engineering.

6. The HAG participated more in athletic and
student government activities in high school, while
the LAG participated more in cultural and musical
activities.

From the data it seemed clear that the two groups were
more similar than they were different, and that both were
much like engineers. This finding did not support the basic
hypothesis. However, it was apparent that the groups differed
in some important ways. Subsequent comparison of the Adjec-
tive Check Lists showed that the self concept of the LAG was
significantly more negative than that of the HAG, while their
occupational personas were almost identical. For the HAG the
three adjective lists were very similar, as noted above, but
for the LAG the occupational stereotype was much more like
the occupational persona than it was the self concept. This
seemed to suggest that the LAG, by choosing engineering as a
vocation, was moving in the direction of its interests and
characteristics with a view to implementing an occupational
persona--an ideal self concept, while the HAG was seeking to

implement a self concept.
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CHAPTER 1

THE PROBLEM

The technological upheaval in our society with its
profound effect upon the world of work has brought into
sharp focus the necessity for providing meaningful vocational
guidance for a large segment of the population. This holds
for those who must be retrained in order to enter different
occupational fields after having been '"phased out' due to
technical advances, as well as for those newly entering the
world of work.

Not only must the needs of the individuals in the
society be considered, but the requirements of the society
itself must be taken into account. As the nature of society
becomes increasingly urban and technical, as opposed to
rural and agricultural, the kinds of tasks performed by its
people and necessary for its subsistence also change. It
is very important that those with specialized abilities be
identified and given the kind of guidance that will enable
them to make vocational choices of benefit to themselves

and society.
The Need

It is clear that the quality of the guidance avail-

able depends upon the extent to which the dynamics of






vocational development are understood. Calia (1966) recently
undertook a review of the '"state of the art" of vocational
counseling in response to some who indicated it should be
done away with. After building a case for its necessity,
Calia concluded with this plea:

Vocational planning and development is an im-
mensely important aspect of the life of the individual,
particularly the middle-class male. More knowledge
is needed, therefore, in understanding the dynamics
of this process. Certainly the complexity of the
current state of knowledge in the field and the needs
of a large segment of the pupil population clearly
indicate that the school and/or vocational counselor
has a large and demanding role to play in comprehend-
ing and enhancing the vocational behavior of his
clients. For the moment, however, counselors will
need to rely on their own resources and intuitions
in assisting their less socio-economically fortunate
charges, at least until more appropriate and valid
vocational concepts are generated. (1966, p. 326)

Thus the need is for additional research that will
help to make sense out of what is already known while adding
to the basic knowledge of the process of vocational develop-

ment.

Purpose of the Study

A major contribution to vocational theory has been
made by Super who focused upon the idea that vocational
choice is the implementation of a self concept (1951).
Stefflre, however, sees this concept as being idealized
suggesting that

In those cases when all is well in the world

this explanation seems to be a suitable one. Such

consummations, however devoutly desired, do not

seem to occur with sufficient frequency to be a com-

plete explanation of the selection of work roles
(1966, p. 611).






The purpose of this study will be to investigate the
proposition that instead of implementing a self concept,
there are those who make vocational choices motivated by a
desire to be seen by others differently than they see them-

selves.

Theoretical Background

As noted above, Super has been the chief proponent
for the theory that vocational development is in fact a
process by which the individual ultimately makes a vocational
choice, or series of choices, in an effort to implement his
self concept. In his words:

Tracing the processes of making a vocational
choice and adjusting to an occupation is, essen-
tially, describing two processes--that of develop-
ing a picture of the kind of person one is, and
that of trying to make that concept a reality.

Self concepts are the product of interaction be-
tween inherited aptitudes such as manual dexterity
and perceptual speed, glandular factors affecting
physical energy, opportunity in the form of chances
to observe and try out a given type of activity with
a given kind of competition, and impressions of the
extent to which the results of trying something

meet with the approval of superiors and fellows.

The choice of an occupation is one of the points
in Tife at which a young person is called upon to
state rather explicitly his concept of himself, to
say definitely 'l am this or that kind of person'

(1951, p. 88).

On the other hand, Galinsky and Fast, drawing upon

their clinical experience, suggest that

Many people consciously or unconsciously think of
choosing a particular occupation in the hope of as-
suming characteristics that seem to inhere in members
of that occupation. What underlies such wishes is
the desire to do away with some aspects of character
which do not satisfy them or make them anxious. It
is as if they could then put on a magic cloak and
become all that they never were (1966, p. 91).



Stefflre also recognizes this possibility, observing
that some individuals make choices precisely because they do
not want people to see them as they think they '"really are."
He suggests that through some '"magical transformation' they
may hope to take on the characteristics associated in the
public mind with those in the chosen occupation (1966,

p. 614). Such a concept is clearly in the domain of role
theory.

In order to articulate this idea, Stefflre uses the
terms self concept, occupational persona, and occupational
role expectation, hereafter referred to as occupational
stereotype. Translated into these terms, self concept,
occupational persona and occupational stereotype would be
highly congruent for those choosing an occupation as an
implementation of a self concept. On the other hand, self
concept and occupational persona, and self concept and
occupational stereotype would not be congruent for those
seeking transformation in the choosing of an occupation.

Building upon these concepts, the following theoreti-
cal assumptions are presented:

1. There are those who choose a vocation as a means
of implementing a self concept. They may be
identified by measures which show self concept
(SC), occupational persona (OP), and occupational
stereotype (0S) to be similar.

2, There are those who choose a vocation as a means
of seeking transformation. They may be identi-
fied by measures which show SC to differ from OP

and 0S.

3. Predictable and measurable differences exist in
the characteristics of these two groups.



Research Hypotheses

The following eight research hypotheses are suggested
for the testing of the above theoretical assumptions. They
are expanded and restated in operational form in Chapter III

1. The age of first consideration and the age of
final commitment to a given vocation will be differ-
ent for those making the choice as an implementation
of a self concept and those making the choice as a
means of seeking transformation.

2. The various vocationally related reference groups
will be different for those implementing a self con-
cept by their choice as compared to those seeking
transformation.

3. Factors important in the final decision to enter
a vocation will be intrinsic to the vocation and
task oriented for those implementing a self concept,
and extrinsic and status oriented for those seeking
transformation.

4. Commitment to and satisfaction with a given voca-
tion will vary in degree between those implementing
a self concept by their vocational choice and those
seeking transformation.

5. Job satisfaction in the chosen vocation will de-
pend upon different factors for those implementing
a self concept and for those seeking transformation.

6. Those implementing a self concept by their voca-
tional choice will have a more realistic idea of
the role expectations than those seeking transfor-
mation.

7. On the basis of interest and personality factors,
those choosing a vocation to implement a self con-
cept will be more like those already in the occupa-
tional field than those seeking transformation.

8. With respect to ability and performance, those
implementing a self concept will show more aptitude
for a given vocation than will those seeking
transformation.






Limitations of the Study

The theoretical assumptions presented above are
clearly generalizable to all occupational fields. How-
ever, the testing of these assumptions will be limited to
the population represented by a selected group of under-
graduate engineering students at Michigan State University.

Any number of possible research instruments are sug-
gested by the statement of the hypotheses. Obviously only
a selected group of these may be used. Therefore it is
possible that some dimension of difference will not be
detected.

Finally, some implications of the theoretical assump-
tions depend upon longitudinal observations for confirmation
or rejection. Of necessity the present study is limited to

cross-sectional considerations.

Definitions of Terms Used

The following terms have meanings that need to be
understood in the context of this study:
Self concept. That which one believes to be

true about himself, taking into consideration all
possible characteristics and properties.

Occupational persona. The characteristics one
wishes others to consider him to have when they
view him in terms of his occupation.

Occupational role expectation. That complex of
responsibilities and duties considered essential to
the fulfilling of a given occupational role. Since
what is expected of one determines what his charac-
teristics must be, occupational role expectation and
occupational stereotype are considered to be expres-
sive of the same property in the understanding of the
motivation of the individual for the purposes of this
study.







Overview of the Report

In Chapter II literature bearing upon various aspects
of the study will be reviewed. Chapter III will be devoted
to the delineation of the experimental design. The results
of the study will be presented in Chapter IV. Chapter V
will contain a summary of the findings and a discussion of
their possible causes and implications along with suggestions
for further research.

With the context of the study defined, a review of

the pertinent literature follows.



CHAPTER II

REVIEW OF THE LITERATURE

The review of the literature will be divided into
three parts. In the first, research related to the charac-
teristics of engineers and engineering students will be
considered. Following this, studies done in investigating
the relationship between self concept and vocational de-
velopment will be reviewed. Finally, literature pertaining
to role theory, reference groups, and occupational stereo-

types will be reported.

Characteristics of Engineers

The findings of various research studies involving
engineers and engineering students have been quite consist-
ent. In this review the major studies will be reported
along with the summary of the findings resulting from an
intensive review of the literature extant prior to 1957

given by Super and Bachrach (1957).

Intellectual and Aptitude Factors

Harrison, Hunt, and Jackson (1955a) studied 240

mechanical engineers engaged in research and development






activities for a large manufacturing company. Compared to
the general population, they found them to be of superior
intelligence in both verbal and quantitative areas. They
were somewhat surprised to find that the engineers showed no
greater superiority on tests which are usually regarded as
indicative of engineering aptitude, such as mechanical com-
prehension and space relations, than on tests of general
intelligence.

Research reviewed by Super and Bachrach (1957) con-
firmed the fiﬁdings of Harrison, et al. With respect to
verbal ability, various investigations revealed engineering
freshmen to surpass high school students in verbal ability;
found tests of general and technical verbal ability to have
some validity for predicting success in engineering school;
and discovered that verbal and reasoning factors became more
significant as engineers advanced in training, with these
factors differentiating significantly between those who
dropped out of engineering school and those who graduated.
Other studies showed that practicing engineers did as well
on verbal tests as on non-verbal, and that the verbal apti-
tudes of engineers were about as good as those of the busi-
ness man.

A longitudinal study of those students who graduated
on schedule from the Newark College of Engineering done by
Reid, Johnson, Entwisle, and Angers (1962) revealed that
they scored higher on the comprehension score of the Coop-

erative Reading Test than those who did not, and that they
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scored significantly higher on the verbal score of the
College Ability Test.

It is clear that a high level of quantitative intelli-
gence is essential for the engineer and the engineering
student. However, studies reported by Super and Bachrach
(1957) indicated that the relationship between quantitative
ability and success in engineering schools was inconsistent,
while quantitative ability and success in engineering were
consistently correlated. In this vein, Reid, et al (1962),
found that engineering graduates who completed their work
on schedule scored significantly higher than those who did
not on the mathematical score of the College Entrance Ex-
amination Board Scholastic Aptitude Test, on the quantitative
score of the College Ability Test, and on the Cooperative

Intermediate Algebra Test.

Personality Factors and Characteristics

Harrison, Tomblen, and Jackson (1955) studied the
personality characteristics of 100 mechanical engineers
using projective techniques, a personality inventory, per-
sonal history form, and clinical interview. They found
that (1) they were emotionally stable, made compatible
marriages, maintained comfortable human relations, were
free of neurotic and psychosomatic symptoms; (2) their
interpersonal relations were harmonious but casual, with
impersonality being one of their more common traits; (3)
analytical interest in people was rare; (4) they avoided

introspection and self-examination; (5) they were straight
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forward, direct, self-sufficient; (6) they were matter-of-
fact, and outside their own field, often unimaginative;

(7) they were energetic, goal oriented, serious minded,

and conscientious with an aversion to ambiguity, being es-
sentially authoritarian in approach; (8) their social
participation was normal, but more a matter of convention-
ality and social conformity than profound interest in people.
They concluded that it is not true that engineers are usually
introverts. What sometimes makes them appear so is their
characteristic impersonality.

Norman and Redlo (1952) used the Minnesota Multi-
phasic Personality Inventory to look for differences in the
personality patterns of senior and graduate students in
various major fields. The engineering group was distin-
guished by stability of behavior, masculinity, and low
overt activity. Lehmann and Ikenberry (1959) found that
students enrolled in engineering programs appeared to be
more stereotypic in their thinking and to have less regard
for the traditional values of puritan morality, i.e., of
the meaning of work and responsibility, and emphasis on
the future, than the students in the liberal-arts college.

Taking a life history approach in the study of me-
chanical engineering freshmen at Iowa State College, Kulberg
found that those in this group who possessed typical en-
gineering interests as measured by the Strong Vocational
Interest Blank and Dunnette's additional engineering scales

had a history of painful and/or not completely necessary or



12

successful personal-social contacts and of some adjustment
problems. They also had histories of long career planning,
of liking to work with things and ideas as opposed to people,
and of enjoying creative work while disliking routine
(Kulberg, 1960).

Izzard investigated.differences between engineers and
engineering students and the male norm group used for the
Edwards Personal Preference Schedule (EPPS). He found en-
gineers and engineering students to differ from the norm
group, having significantly higher means on Achievement,
Deference, Order, Dominance, and Endurance; and significantly
lower means on Affinity, Intraspection, Succorance, Abase-
ment, Nurturance, and Heterosexuality (Izzard, 1960). A
more recent study using the EPPS was done by Gray (1963).
Comparing secondary teachers, exclusive of math and science
majors, and mechanical engineers, he found teachers to have
significantly higher means on affiliation, intraception,
succorance, and nurturance. The engineers, on the other
hand, scored higher on achievement, order, dominance, and
endurance. These results are clearly in keeping with those
of Izzard.

Beall and Bordin relied upon what had been written
about engineers and biographical data taken from reports by
and of engineers in their investigation, from which they
concluded that

Engineering provides an excellent outlet for the
person who prefers to work with well-defined con-

cepts and who is irritated or disturbed by open-
ended or ambiguously specified terms. The engineer
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eschews the subjective and introspective modes of
thought. He likes the feeling of dealing with issues
in depersonalized terms. Passions and other inter-
personal affects are disturbing and must give way
to the systematic and the analytical. . . In this
sense of being concerned with action, preparing for
action, and with exerting physical power, the en-
gineer typifies a masculine role (1964, p. 25).
Confirming the findings of others, Davis (1965) con-
cluded from his study of college and university undergradu-
ates that engineers are distinguished by their masculinity,
disinterest in people in that they would rather work with
things, their interest in opportunities to be original and
creative, and their interest in money. He also noted that

engineers tended to come from lower socio-economic backgrounds.

Interests and Miscellaneous Factors

Harrison, Hunt, and Jackson (1955b) in their study of
mechanical engineers found that (1) they are extremely fond
of sports and active outdoor pursuits; (2) their strong
mechanical and technical interests tend toward immediate
application rather than toward basic science and research--
they are more technologists than scientists; (3) they appear
to be social conformists, showing close rapport with common-
ly accepted beliefs and practices; (4) they are basically
more interested in things than people; (5) their values are
masculine, and they have few cultural or esthetic interests;
(6) their scope of interests relative to their potential is
quite constricted. Their recreational pattern in college
included athletics, usually in the form of intramural sports,

social fraternities, and engineering societies.
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Moore and Levy (1951) chose at random 30 engineers
who were successful in the field. They found their group
to be big physically, to have had an excellent record of
scholastic achievement, to be ambitious, practical thinkers
who disliked working with open-ended problems. Their extra-
curricular activities as students included sports, school
newspapers, special interest clubs, and student governments.

In a study of the freshman class of 1959 at Case
Institute of Technology, Krulee and Nadler (1960) found
that science students placed a higher value on independence
and on learning for its own sake, while engineering students
were more concerned with success and professional prepara-
tion. Typically, engineering students expected to get more
satisfactions from their families than from their careers,
while the reverse was true for science students. With re-
spect to socio-economic background, the researchers con-
cluded that careers in engineering and science are particu-
larly attractive to students from working-class and lower-
middle-class backgrounds. In a similar study at Northwestern
University, Krulee and Baker (1963) found again that engineer-
ing students came from relatively lower socio-economic back-
grounds than did either business or liberal arts students.

Elton and Rose (1967) did a study in which they
sought to find factors that would distinguish between stu-
dents who remained in engineering and those who transferred
out. After applying multi-variate analysis to the results

of the Omnibus Personality Inventory, they concluded that
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those remaining in engineering were significantly higher on
the factor of '"scholarly orientation" than those transferring
to commerce and significantly lower than those transferring
to arts and sciences. From this finding they infer that the
engineer is of a more practical turn of mind than those
transferring to arts and sciences, but is less so than those
transferring to commerce. Another factor, ''tolerance and
autonomy," did not produce significant differences. How-
ever, they went on to make the following inferences:
[?he dimension of tolerance and autonomi] portrays
(the engineering student) as: dependent upon authori-
ty and unable to rebel against the strictures of
family, school, church, or state; unlikely to pro-
test the infringements of individual rights; inflex-
ible, intolerant, and unrealistic in his dependence
upon rules, rituals, and authority for managing social
relationships; immature, conventional, religious,
rigid, prejudiced, and emotionally suppressed (p.
915).
These inferences seem to move quite a distance from

the available data.
Discussion

The studies have been amazingly consistent in their
findings. Many of the studies have utilized relatively
large numbers of students and engineers, and the various
populations have been very diverse in geographical location
and environmental setting. Therefore, it is with some de-
gree of confidence that one can characterize engineers and
engineering students as being more concerned with things
than with people; being highly motivated toward academic

achievement; being ambitious; having high needs for order,



16

dominance, and endurance; and enjoying creative work within
their field. They are inclined to be self-sufficient, con-
forming, and self-confident. As a group, they are above
average in both verbal and quantitative intelligence.

Their interests are strongly masculine and occupation ori-
ented. They often come from lower-middle-class environments.
Personal relationships are generally very smooth, but lack-

ing in depth.

Self Concept in Vocational Development

Super has been the major theorist presenting the view
that vocational choice is in reality the implementation of a
self concept. The statement of the theory has been published
in many places, and some work has been done in an effort to
validate it. In this section some aspects of the theory will
be reviewed, followed by consideration of the research that

has been reported.

Theory

In Chapter I the simple essence of Super's theory
was presented (Super, 1951). This was further articulated
in an address to the American Psychological Association in
1953:

The process of vocational development is essen-
tially that of developing and implementing a self
concept; it is a compromise process in which the
self-concept is a product of the interaction of
inherited aptitudes, neural and endocrine make-up,
opportunity to play various roles, and evaluation
of the extent to which the results of role playing
meet with the approval of superiors and fellows.
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The process of compromise between individual and
social factors, between self concept and reality,
is one of role playing, whether the role is played
in fantasy, in the counseling interview, or in real
life activities such as school classes, clubs, part-
time work, and entry jobs.

Work satisfactions and life satisfactions depend
upon the extent to which the individual finds ade-
quate outlets for his abilities, interests, personality
traits, and values; they depend upon his establish-
ment in a type of work, a work situation, and a way
of life in which he can play the kind of role which
his growth and exploratory experiences have led him
to consider congenial and appropriate (Super, 1953,
p. 190).

In 1957 Super's Psychology of Careers was published

in which he restated his original formulations and expanded
the discussion of the implications. In the same year the
report of a special Scientific Careers Project was published
(Super and Bachrach, 1957). Of particular interest in this
work was the summary statement concerning vocational develop-
ment. It reflected an increasing complexity in the original
theory, making the implementation of a self concept but one
factor, howbeit a major one, in a broad pattern. This for-
mulation was presented as a series of twelve propositions:

Proposition 1. Vocational development is an on-
going, continuous, generally irreversible process.

Proposition 2. Vocational development is an
orderly, patterned, and predictable process.

Proposition 3. Vocational development is a dy-
namic process.

Proposition 4. Self concepts begin to form prior
to adolescence, become clearer in adolescence, and
are translated into occupational terms in adolescence.

Proposition 5. Reality factors (the reality of
personal characteristics and the reality of society)
play an increasingly important part in occupational
choice with increasing age, from early adolescence
to adulthood.
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Proposition 6. Identification with a parent or
parent substitute is related to the development of
adequate roles, their consistent and harmonious
interrelationship, and their interpretation in
terms of vocational plans and eventualities.

Proposition 7. The direction and rate of the
vertical movement of an individual from one occu-
pational level to another are related to his in-
telligence, parental socio-economic level, status
needs, values, interests, skill in interpersonal
relationships, and the supply and demand conditions
in the economy.

Proposition 8. The occupational field which
the individual enters is related to his interests,
values, and needs, the identifications he makes with
parental or substitute role models, the community
resources he uses, the level and quality of his
educational background, and the occupational struc-
ture, trends, and attitudes of his community.

Proposition 9. Although each occupation requires
a characteristic pattern of abilities, interest, and
personality traits, there are tolerances wide enough
to allow some variety of individuals in each occupa-
tion and some diversity of occupations for each indi-
vidual.

Proposition 10. Work satisfactions and life
satisfactions depend upon the extent to which the
individual can find adequate outlets for his abili-
ties, interests, values and personality traits in
his job.

Proposition 11. The degree of satisfaction the
individual attains from his work is proportionate
to the degree to which he has been able to implement
his self concept.

Proposition 12. Work and occupation provide a
focus for personality organization for most men and
many women, although for some persons this focus is
peripheral, incidental, or even nonexistent, and
other foci such as social activities and the home
are central (Super and Bachrach, 1957, pp. 119-120).
More recently Super, et al (1963), have reviewed the

theory and suggested some ways of making it more operational.
This work centers mostly in further refinement of self con-

Cept as a concept and the various meaningful ways it might
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be measured to give it more specific occupational signifi-
cance. Even though the realities of vocational development
as observed in individuals has forced a broadening and com-
plicating of the theory, Super's position basically remains
unchanged--vocational development is in its essence the

implementing of a self concept.
Research

Four studies have been reported in which the rela-
tionship between self concept and vocational choice have
been investigated for groups of nurses. In the first of
these, Brophy (1959), using an adjective check 1list, looked
at job satisfaction as a function of the relationship between
self concept, ideal self concept, and the kind of person the
nurses perceived the job as requiring them to be. He found
that the discrepancy between self concept and the imposed
occupational role, and self concept and ideal self were
negatively related to job satisfaction. In this study the
most critical job satisfaction factor was the relationship
between self concept and ideal self.

Morrison (1962) used a Q-sort technique to study
the relationships between self concept and occupational
role descriptions for groups of nurses and teachers in
training. He had each individual respond to the questions,
how do you see yourself? How do you describe nurses? How
do you describe teachers? He found that the self and "own"
occupation sorts were significantly more similar than the

self and "other" occupation sorts.
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Kibrick (1963) studied the relationship between the
student nurse's self concept and her conception of the
nurse's role attributes with respect to remaining in or
dropping out of the training program. She also compared
self concept with role attributes expressed by the nurses'
superordinates. Her sample consisted of 460 student nurses
in seven different hospitals. The instrument used was de-
veloped for the study and was based upon Murray's needs.
The results did not indicate any relationship between the
variables that could be used to predict perseveration in
or dropping out of the program.

Pallone and Hosinski (1967) used the Q-sort tech-
nique with Hanlon's Q-cards to study the relationships
between self concept, ideal self, and occupational role
percept for 168 student nurses, 24 each at seven levels
of vocational experience and preparation. They found that
congruence between ideal self and occupational role per-
ception was more important to persistence in the profession
and satisfaction with it, as measured by the length of time
in the training program, than was self-ideal congruence.
While all factors were highly correlated, correlations be-
tween ideal self and occupational role percepts were markedly
higher. From this the investigators observed:

Perhaps vocational choice, for the subjects in
this study, may be regarded as a point in life at
which the person states definitely both 'This is
the kind of person I would like to be (or become)'’
and 'As I perceive my contemplated or implemented
occupational role, it will allow me to be (or be-

come) that kind of person.' Hence, it is suggested
that, among the student nurses investigated,
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vocational choice represents a process of selecting

an occupational role perceived as providing oppor-

tunities for actualizing the ideal self more than a

process of accommodating the self as perceived in

the here-and-now with the parameters of a given

occupational role. Much of the process of vocational

thinking in self-concept terms appears to be future-
oriented rather than present oriented (Pallone and

Hosinski, 1967, p. 670).

In other studies, Englander (1960) used a Q-sort
technique in finding that college freshmen women elementary
education majors had significantly greater self concept and
elementary teacher personal characteristics agreements than
did either other education majors or non-education majors.
Warren (1961) did a rather complicated study with male
National Merit Scholars in which he attempted to predict
changes of major on the basis of a derived self-occupational
role discrepancy score. The data seemed to indicate that
the greater the discrepancy the greater the likelihood of
a major change and the greater the change would be. This
research was carried out during the spring terms of the
freshman and sophomore years of these students. The method-
ology employed was rather vague so that the so-called dis-
crepancy score is open to question. Super (1963) also notes
that the personality inventory used by Warren forces the
individual to declare his self concept on the basis of a
structure imposed by the instrument that severely limits
freedom of response, thus giving a biased measure and one
to be questioned in terms of the theory.

In a study involving 12th grade boys, Blocher and

Schutz (1961), used a 180 item Descriptive Check List,
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developed for the study, which was responded to in four

ways: self concept, ideal self, description of a member of
the most interesting occupation on Strong's list of 45,
description of a member of the least interesting occupation
on the same list. They found that the subjects perceived
both their self concepts and their ideal self concepts to

be significantly more similar to their stereotypes of workers
in occupations with high claimed interests than to their
stereotypes of workers in occupations with low claimed in-
terest.

Stephenson (1961) did a study of pre-medical students
at the University of Minnesota in which he hypothesized that
since this program required a high level of commitment, if
the occupational self concept of the pre-medical student
had crystallized prior to his request for entry into medical
school, he would persist and ultimately pursue a vocation
directly related to the medical field in spite of obstacles,
such as rejection of his application to medical school. Out
of 770 subjects, two-thirds were eventually admitted to a
medical school and 80% of the total number were found ulti-
mately in medical or related professions. Stephenson inter-
preted this finding to mean that the self concept of the
pre-medical student had crystallized prior to his making
application to a school of medicine.

However, Kehas (1962) took exception to Stephenson's
conclusions. He raised the question as to where self con-

Ccept entered into the study, and noted that there was no
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attempt to measure occupational choice and self concept
independently and then relate them. The conclusion was
purely inferential from a theoretical bias. Kehas also
suggested that:
One might . . . ask if the notion of crystalliza-
tion with reference to an occupation or an occupa-

tional choice is identical with crystallization with
respect to self concept (p. 91).

Discussion

Englander noted that there had been little or no
effort prior to that time (1960) to test the self concept
theory of vocational development directly. This seems still
to be the case, in spite of the fact that sixteen years have
elapsed since Super's original statement (1951). In addi-
tion, none of the studies reported here bore any marked
operational resemblance to each other. All used different
instruments to gain the information needed, and then treated
it uniquely.

The study reported by Pallone and Hosinski (1967)
suggested another facet of the problem. They called atten-
tion to the fact that their student nurses did not seem to
be implementing a self concept, but an ideal self concept.
It is entirely possible that focus upon the one aspect of
the vocational meaning of the self concept has obscured
other important possibilities as to how self concept and
occupational choice might be related. Kehas summed it up

nicely:
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Despite its heuristic appeal, the Super proposi-
tion is complex and ambiguous. It does not readily
lend itself to translation into operational terms.
It is not denied that a person's choice of an occu-
pation is related to his self concept. The unan-
swered and uninvestigated question concerns the
nature of that relationship (1962, p. 91).

Role Theory, Reference Groups,

and Occupational Stereotypes

These three concepts are being considered together
because of their close relationship. The literature re-
viewed is limited to that directly pertinent to this study,
though it is recognized that the concepts themselves, par-
ticularly role theory and reference groups, have far broader

societal implications.

Role Theory

Neiman and Hughes (1951) surveyed the literature on
role theory dating from 1900 to 1950. From this they were
able to distill three categories of role definition. The
first of these concerned role in terms of the dynamics of
personality development. In this framework, role is the
basic factor in the process of socialization, for taking on
the role of others enables the self to grow and develop.
Personality becomes ''the sum and organization of all the
roles one plays in all the groups to which one belongs
(Neiman and Hughes, 1951, p. 142)." On a broader base,
still considering personality development, role can be con-

strued as a cultural pattern. The members of each society
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perpetuate the culture by training each succeeding genera-
tion to its behavior patterns (roles) and values.

The second category included definitions in terms
of society as a whole. In this connection, role is a so-
cial norm, status connections being implicit rather than
explicit. Role may also be considered in this light as
a synonym for behavior.

Finally, Neiman and Hughes found role definitions in
terms of specific groups. In this context role becomes de-
finitive as an activated status and a status-role continuity
is observed. A role, then, represents the dynamic aspect of
a status. There are no roles without statuses or statuses
without roles. Put into group terms, role may be defined as
participation in a specific group, such as the playing of a
part in a social situation.

In a more specific vein, Turner offers this defini-
tion:

By role we mean a collection of patterns of be-
havior which are thought to constitute a meaningful

unit and deemed appropriate to a person occupying a

particular status in society (e.g., doctor or father),

occupying an informally defined position in inter-
personal relations (e.g., leader or compromiser), or

identified with a particular value in society (e.g.,

honest man or patriot) (1956, p. 316).

Bentley (1965) focused upon two aspects of role:
Perception and expectation. Role expectations are the ac-
tions anticipated by others pertaining to the occupants of
certain positions in the social structure. Role perceptions,

on the other hand, are what the individual understands as

being expected of him. Bentley notes that '"Role perceptions,
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as in the case of role expectations, are bicameral: certain
rights or privileges are perceived by the individual as per-
taining to his position, as well as certain obligations or
duties (1965, p. 15)."

Feffer points to a conceptual problem for role
theorists:

Current role theory has the Janus-faced character-
istic of pointing in one direction toward the internal
organization of the individual and externally toward
the social environment in which the individual parti-
cipates. Oriented toward internal organization are
such constructs as the 'self' and formal concepts
which pertain to cognitive organization, e.g., differ-
entiation and flexibility. The notion of 'role' has
a more clear cut external reference, referring to an
individual's organized pattern of social actions to
which other individuals respond. Conceptually inter-
mediate are such terms as role expectations and role
taking which refer to the individual's cognitive
structuring of the social actions of others. These
definitions reflect a major problem with which role
theorists are concerned, vis., the forging of a series
of conceptual links between constructs pertaining to
general internal organization, constructs pertaining
to the internal organization of social content, and
concepts which serve to order the 'external' social
environment (1959, pp. 164-165).

As if in response to Feffer, Knoff takes a step in the
direction of reconciling role theory and self concept:

The system of social relationships in which a
person is involved is not only of situational sig-
nificance but through 'internalization' (or, better,
learning) becomes constitutive of the personality
itself. . . It seems logical to assume that roles
available in a culture are similarly internalized
(or learned), becoming a part of the ego: the sense
of 'I', or 'who I am and how I act' (1961, p. 1013).
Super's idea of the way in which the self concept

becomes implemented by the vocational choice may be viewed
against this background of role theory and definition. He

observes that "In fantasy, in school classes and activities,
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in part time jobs, in regular employment, the individual
tries himself out in various roles.'" He goes on to explain
the process this way:

In role playing, it seems, the individual has an
opportunity to examine himself in the light of
situational (i.e., occupational) information, to
test his self concept and identifications against
reality. He can, either in fantasy, in the semi-
reality of a school club, or in the reality of the
job, try out his abilities and his interests, test
ways of meeting needs and achieving values, and
evaluate the results of this reality testing as re-
vealed in grades, in peer reactions, in supervisors'
evaluations, etc. (1956, pp. 252-253).

On the face of it, Super has apparently overlooked
the aspect of role playing pointed out by Knoff. Roles
not only may be tried to see if they fit, they may be
assumed as part of a change process. Rosenberg put it
succinctly:

Thus the individual who makes an occupational
choice also commits himself to a certain pattern
of thought and behavior for years to come. In
many cases, if the role is sufficiently internal-
ized, it may influence his entire personality
structure (1957, pp. 2-3).

Reference Groups

The domain of reference group theory was sharply
defined by Merton:

That men act in a social frame of reference
yielded by the groups of which they are a part is a
notion undoubtedly ancient and probably sound.

Were this alone the concern of reference group
theory, it would merely be a new term for an old
focus in sociology, which has always been centered
on the group determination of behavior. There is,
however, the further fact that men frequently orient
themselves to groups other than their own in shap-
ing their behavior and evaluations, and it is the
problems centered about this fact of orientation
to non-membership groups that constitute the dis-
tinctive concern of reference group theory (1957,
B 234,
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Hyman, who was father of the concept, expressed it
this way:

The reference group idea reminds us that indi-
viduals may orient themselves to groups other than
their own, not merely to their membership groups,
and thereby explains why the attitudes and behavior
of individuals may deviate from what would be pre-
dicted on the basis of their group membership (1960,
p. 390).

Kelley (1965) identified two separate parts which
reference groups play in the determination of individual
attitudes. In the first place, the reference group could
be one to which the individual aspires to belong or with
which he identifies. On the other hand, the reference group
may be one used by the individual as a reference point in
making evaluations of himself and others. In this sense
it could function either positively or negatively. This
was well illustrated in one of the classical reference
group studies done by Newcomb at Bennington College in which
he sampled the attitudes toward public affairs of the entire
student body of the school between the years 1935-1939.

He found that while all were part of the same membership
group--the student body--attitudes and opinions were held
with respect to one or more reference groups. For some

the membership group provided the reference--positively when
the dominant membership group attitudes were assumed because
they were dominant, and negatively when they were shunned
because they were dominant. For others parents provided

the positive or negative reference group. Newcomb observed:
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In this community, as presumably in most others,
all individuals belong to the total membership group,
but such membership is not necessarily a point of
reference for every form of social adaptation, e.g.,
for acquiring attitudes toward public issues. Such
attitudes, however, are not acquired in a social
vacuum. Their acquisition is a function of relating
oneself to some group or groups, positively or nega-
tively. In many cases (perhaps in all) the refer-
ring of social attitudes to one group negatively
leads to referring them to another group positively,
or vice versa, so that the attitudes are dually re-
inforced (1965, p. 224).

On another front, Turner has sought to tie role
theory and reference group theory together. Looking care-
fully at both concepts, he concludes:

When a reference group is the source of values
and perspectives, the identity of meaning with role-
taking is apparent. One takes the role of a member
of the group, which is synonymous with having a 'psy-
chologically functioning membership' in the group,
and one adopts the group's standpoint as one's own.
Thus, except for emphasizing that the source of
values need not be a group of which the individual
is objectively a member, this use of reference group
corresponds to one traditional usage of role taking
(1956, b« 327).

Sherif and Sherif (1964) studied teen age behavior
with particular emphasis upon the nature and effects of ref-
erence groups in the teen sub-culture. In pulling together
some of the general findings of the study, they included a
statement indicating the immense importance of reference
groups to a feeling of self-identity (It should be noted
that for the purposes of their study, they limited the
definition of reference groups to the group with which the
individual identifies or aspires to belong):

One of the strongest promptings of human beings

is to establish stable, secure social ties with
others. . . [in order] to have a dependable anchor
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for a consistent and patterned self-picture, which

is essential for personal consistency in experience

and behavior, and particularly for a day-to-day con-

tinuity of the person's self-identity. Some stability
of social ties is a prerequisite condition for the
individual to experience himself as the 'same person'
from day to day, with his characteristic attributes
and moorings. There is very considerable evidence
that lacking such ties, the individual has great
difficulty in establishing a clear self-identity,

and that, once developed, the absence of such ties

promotes experiences of estrangement and uncertainty,

accompanied by erratic and inconsistent behaviors

(p. 270).

In other research studies bearing upon the operation
of reference groups, Siegel and Siegel (1965) found that
when divergent membership groups, represented by housing
arrangements, were randomly imposed upon women students,
attitude changes over time were a function of the normative
attitudes of both imposed membership groups and the indi-
viduals' reference groups. The greatest attitude change
occurred in subjects who came to take the imposed, initially
nonpreferred, membership group as their reference group.

Hammond (1959) found that students who survived a
five year engineering course at the Ohio State University
tended across those years to shift their attitudes in the
direction of the attitudes of the college faculty, which
clearly had become for them a reference group.

Hartley (1960a, 1960b) investigated reference group
phenomena as related to needs among male freshman students
at a municipal junior college. She found that groups per-
ceived as being able to meet the personal needs of indi-

viduals were most likely to be accepted as reference groups.

She also found that perceptions of relatively large differences
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in norms between established groups and new groups were
associated with relatively less acceptance of the new groups
as reference groups. Preference for the norms of the new
group, however, was associated with acceptance of it as a
reference group.

Bringing reference group behavior into the realm of
vocational development, Hadley and Levy (1962) fit Super's
theory into a reference group framework. They point out
that "from the inception of the vocational development pro-
cess, the family constitutes a highly significant reference
group." It exerts strong influence on the emergent self
concept and the world of work, and serves as a standard of
comparison in the evaluating of the self in performance of
certain work related tasks. In adolescence the family con-
tinues to be a reference group, but other groups become
prominent, notably the peer group. In addition, as occupa-
tional information increases, more and more occupational
groups become available as possible reference groups, some
positive and some negative. The reference material comes
to include not only the kinds of work activities associated
with various occupations, but also the characteristics of
the people who are in these occupations. Eventually, ad-
vancement in one's career is governed by the acceptance,
or lack of it, of the norms of various reference groups.
Likewise, reference groups are important in the establish-
ment and maintenance phases of vocational development.

""Hence the theory of vocational development is concerned
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with reference group processes in work-relevant behavior
domains (1962, p. 114)."

Finally, one more aspect of reference group theory
which has a direct bearing upon vocational development,
anticipatory socialization.: This is Merton's term, and
he describes its function as being

. . . the acquisition of values and orientations
found in statuses and groups in which one is not
yet engaged but which one is likely to enter. It
serves to prepare the individual for future statuses
in his status-sequence. An explicit, deliberate,
and often formal part of this process is of course
what is meant by education and training. But much
of such preparation is implicit, unwitting, and
informal, and it is particularly to this that the
notion of anticipatory socialization directs our
attention (1957, p. 384-385).

Rosenberg suggests that this phenomenon begins to operate
in the student while still in preparation for his occupa-
tional role:

The image of his future occupational status is
likely to influence the student's present attitudes,
values, and behavior; he may start to think and be-
have in a way which he believes will be appropriate

when he actually enters occupational practice (1957,
p. 24).

Occupational Stereotypes

A stereotype can be considered as a set of fixed
ideas which when taken altogether express a preconceived
notion as to the properties or characteristics of an indi-
vidual fulfilling a given role. Thus, the word "mother"
calls forth a stereotype, as does the phrase "professional

football player," or "nurse." In general terms, an
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occupational stereotype would contain a set of fixed ideas
associated with an occupational role.

Bordin (1943) pointed out that when an individual
answers a Strong Vocational Interest Blank he is in effect
expressing his acceptance of a particular view or concept
of himself in terms of occupational stereotypes. As addi-
tional evidence of the existence of such stereotypes, Bordin
refers to the research that has shown that the SVIB can be
faked to show interest patterns characteristic of a given
occupational group.

Beardslee and O'Dowd (1960) listed five different
evidences of the existence of occupational stereotypes.

The first was an experiment in which individuals were to
match occupations with photographs. This they were able

to do far more accurately than dictated by chance. Another
evidence to which they referred was the uniformity with
which groups rank occupations with respect to prestige value.
Listing also the '"fakability" of interest tests, they go on
to mention that Holland's Vocational Preference Inventory,
in which individuals are asked to choose occupations in
which they might be interested, the choices then being
analyzed to give information concerning vocational develop-
ment, works because of the existence of stereotypes in the
minds of those who take the inventory as well as in the
minds of those who created it. Finally, Beardslee and
0'Dowd mention studies that have been successful in finding
support for the existence of widely shared occupational

images.
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After Katz and Braly (1933) found evidence that ra-
cial stereotypes exist in college students, Walker (1958)
used a similar method to discover the occupational stereo-
types of 124 university students. He asked each student
to choose five adjectives from a list of 112 to describe
a typical worker in each of ten occupations. His findings
indicated that occupational stereotypes were just as valid
as Katz and Braly's ethnic stereotypes.

Dipboye and Anderson (1961) made the assumption
that one aspect of occupational perceptions, occupational
stereotypes, which an individual may have can be expressed
in terms of the potential of the occupation to satisfy
needs. In their study they defined occupational stereotype
as the pattern of manifest needs which is exhibited in the
presumed behavior of a typical person engaged in a given
occupation. They constructed an instrument which listed
70 phrases, five for each of fourteen needs as described
by Edwards (1958). The heterosexual need was not included.
448 high school seniors, 193 boys and 255 girls, were asked
to check the phrases that best described typical people who
were high school teachers, scientists, elementary school
teachers, and school principals. In addition, girls checked
lists for nurse and social worker and boys for engineer and
physician. In every case, very clear stereotypes were evi-
dent. Of particular interest to this study is the stereo-
type for the engineer. According to the responses of the

boys, the highest manifest needs of engineers are for
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achievement, endurance, and order. The lowest needs were
for succorance, intraception, aggression, exhibition, and
affiliation. Clearly this agrees with the information pre-
sented above.

Beardslee and O'Dowd (1962) found another aspect to
occupational stereotypes among students at Wesleyan Universi-
ty. In interviews the students talked freely about occupa-
tions. Interestingly, however,

the students chose to talk primarily about the
aspects of these occupations that may best be called
their implications for a style of life. They com-
mented spontaneously on how a lawyer, doctor, or
engineer and his family live rather than on the
character of his work. They described easily and
naturally the community status associated with dif-
ferent occupational roles, the possessions and ac-
tivities that follow from these roles; the personality
and the quality of family relationships implied by
each of several different jobs were regularly men-
tioned. In general, occupations were primarily seen
as leading to different ways of life that varied

considerably in attractiveness (pp. 598-599).

In another study done with random samples of senior
and freshman classes at Wesleyan University, a highly selec-
tive men's liberal arts college, a highly selective women's
liberal arts college, and a state university college of
arts and sciences, the subjects were asked to describe
typical people in each of fifteen occupations by means of a
semantic differential over 34 descriptive words or phrases.
Beardslee and O'Dowd (1962) reported high correlations on
the stereotypes among all groups for all fifteen occupations.

Charters (1963) criticizes studies of stereotypes,
particularly those related to stereotypes of teachers.

In the first place he suggests that studies using adjective
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check lists do not give concrete representations of any
one group held by any one individual since the stereotypes
are arrived at by the statistical combination of discreet,
abbreviated responses. He goes on to say that
theoretical discussions presume that the stereo-
type held by an individual actively enters into and
governs the interaction between him and members of
the category. No measures of stereotype certify
this. Indeed, the usual research methods force sub-
jects to respond in stereotyped terms even though
their manifest behavior in interaction with others
may not in the least be governed by stereotypes
(p. '759).
Finally, he points out that the conceptual defini-
tions of stereotype specify that the image must be widely
shared. In spite of this, attempts to validate stereotypes

on this basis are rare, and, at best, oblique.
Discussion

In assessing the concepts of role theory, reference
groups and occupational stereotypes, it is clear that all
have a place in contributing to the understanding of voca-
tional development. Super's concept of role playing as
the means by which the individual comes to the occupational
implementation of a self concept as well as Hadley and
Levy's translation of Super's theory into reference group
terms make a great deal of sense. However, in both instances
the power of the role and of the reference group, through
the roles assumed, to change the self concept has been over-
looked. Therefore, the possibility that a role could be
assumed for the purpose of transforming the self has been

neglected.
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Summary

The findings reported in the literature concerning
the various characteristics of engineers and engineering
students have been quite consistent over time. Engineers
as a group tend to be more concerned with things than people,
with a high motivation for academic achievement. They like
things to be orderly, and this includes an effort to ap-
proach problem solving in their personal lives in a very
precise, direct manner. They enjoy creative work directly
related to their interests. They are inclined to be self-
sufficient, conforming, and self-confident. As a group,
they are above average in both verbal and quantitative in-
telligence. Their interests are strongly masculine. They
tend to come from the lower socio-economic strata. Their
interpersonal relationships are relatively smooth, but
they are not characterized by any great depth.

With respect to Super's theory of vocational develop-
ment as the implementing of a self concept, relatively few
studies have been reported bearing directly upon the basic
concept. Those that have been tend to show some evidence
that vocational choice is related in some way to the imple-
menting of the self concept, but all of the studies have
used different instruments to measure self concept and have
attempted to relate it to vocational choice in different
ways. A significant finding by Pallone and Hosinski, with
regard to the present study, was that the group of nurses

in their experimental sample seemed to be implementing an
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ideal self concept by their vocational choice rather than
a self concept. It is clear from the literature that much
more work needs to be done in operationalizing the theory
and in expanding its framework.

Role theory and reference group theory clearly have
a place in any effort to clarify the process of vocational
development. One way in which they fit in is through their
relationship to occupational stereotypes. As the litera-
ture definitely indicates, the occupational stereotypes
held by individuals become in effect reference groups which
are used to test the suitability of a contemplated occupa-
tional choice, or, on the other hand, to prepare the indi-
vidual in advance for the occupational role which he expects
to fill. Super's view of role playing as a means of trying
out the self concept in occupational terms is very plaus-
ible. However, since role playing has been found useful
in bringing about changes in personality, the possibility
of assuming an occupational role for the purpose of being
changed should not be overlooked.

In Chapter three the over-all design of the study
will be presented and the information gathered through this
review of the literature will be used in further specifying

the research hypotheses.



CHAPTER III

THE EXPERIMENTAL DESIGN

In this chapter the experimental sample is described,
as are the various instruments used in the choosing of the
sample and the subsequent gathering of the necessary infor-
mation. In addition, the research hypotheses are restated
in testable form, and the methods to be used in the analysis

of the data are presented.

The Sample

The nature of the theoretical assumptions being tested
required a sample characterized by a reasonably high degree
of commitment to a vocation; and, since so little is known
about the dynamics of vocational choice for women, a group
of men was considered necessary. Accordingly, the Office of
Student Affairs of the College of Engineering was contacted,
the project described, and permission received to conduct
the study using engineering students, who clearly meet both

criteria.

The Sample Population

In order to minimize the difficulty of contacting a

39
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potential sample population, the Office of Student Affairs
was asked to suggest classes containing just engineering
students, preferably on the sophomore level. The latter
condition was placed upon the sample because, on the one
hand, a reasonable degree of commitment was desired; and

on the other, younger students were assumed to be less
homogeneous in many characteristics that were important to
the study. As a result, two courses required of students
in metallurgical, civil, mechanical, and agricultural en-
gineering; and two courses required of students in chemical
engineering were suggested as possible sources for a sample
population. All four courses are typically taken by sopho-
mores, and they are the first engineering courses offered
in the college.

The two instructors having responsibility for the
chemical engineering courses, ChE 202 and 203, were contacted
and they agreed to allow their classes to participate in the
study. The other two courses, MMM 205 and 206, are offered
in the Metallurgy, Mechanics, and Materials Science Depart-
ment. The Department Chairman was approached and he readily
agreed to ask the instructors involved to let their classes
be part of the investigation. All seven of the men made
their sections of the courses available. This provided a
sample population of approximately 240 undergraduate en-
gineering students, most of whom were sophomores, but which

included some juniors and seniors.
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The Independent Variable

The nature of the independent variable necessarily
determined the criteria for the choosing of the experimental
sample from the sample population. A theoretical assumption
upon which the study was to be based was that in such a sam-
ple population there would be those whose self concepts,
occupational personas, and occupational stereotypes would
be much alike; and there would be those whose self concepts
would be quite different from their occupational personas
and occupational stereotypes. It is clear that £he entire
study depended upon whether or not this were true, for the
degree of agreement between self concepts, occupational
personas, and occupational stereotypes was in fact the in-
dependent variable in the study. Consequently, when the
experimental sample was determined, as outlined below, the
group having the greatest agreements was differentiated
from the group having the least agreements arbitrarily on
the basis of the data provided by the instrument used.

This became the objective criterion for the variation in

the independent variable.

The Experimental Sample

The instrument chosen to differentiate the group
having the highest level of agreement between self concepts,
occupational personas, and occupational stereotypes from
the group having the lowest level of agreement was the

Gough Adjective Check List (ACL). The rationale for its
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choice and its psychometric properties are discussed below.

The ACL consists of 300 descriptive words. Each
student was asked to respond to the list three times in
accordance with the following instructions:

1. Each one of us has some idea as to what he is
like. If you think a descriptive word is very
much like you, circle 3; if somewhat like you,
circle 2; if very little like you, circle 1;
if not at all like you, circle 0. Be sure you
respond to every word. Work as carefully and as
rapildly as you can. (Self concept)

2. Each of us would like others to think of us in
certain ways when they view us as workers in our
various occupations. If a descriptive word is
very much like you want to be thought of by others
because of your work, circle 3; if somewhat like
you want to be thought of, circle 2 if very little
like you want to be thought of, circle 13 1f not
at_all like you want to be thought of, circle 0.
Be sure you respond to every word. Work as care-
fully and as rapidly as you can. (Occupational persona)

3. Undoubtedly you have some ideas about what an
engineer practicing his profession is like. Circle
3 for those descriptive words very much like your
idea of an engineer; circle 2 for those somewhat
like your idea of an engineer; circle 1 for those
very little like your idea of an engineer; and
circle 0 for those not at all like your idea of
an engineer. Be sure you respond to every word.
Work as carefully and as rapidly as you can.
(Occupational stereotype)

These three statements became the operational defini-
tions for self concept, occupational persona, and occupational
stereotype, respectively, for this study. The three lists
of descriptive words were arranged in random order in book-
lets with a cover sheet having general instructions and
blanks to be filled in with information necessary for des-
cribing the sample, and the locating of the individual in

the event he was chosen to be part of the experimental sample.
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(The booklet as used is in Appendix A.) The booklets were
appropriately coded for data processing and taken to each
of the ten sections of the four courses.

In each of the classes a brief explanation of the
project was given, and the booklets were handed out. The
students were requested to return the booklets to the in-
structor the following week. Only one visit was made to
each class, with a total of 229 of the booklets being handed
out. Of the 229 distributed, 129 of the booklets were ulti-
mately collected and the responses compiled.

Since the options '"very much," 'somewhat," 'very
little," and "not at all" were not considered to represent
equal intervals on a continuum; and since a pilot study,
described below, indicated that responses were approximately
divided equally between 'very much--somewhat'" and "very
little--not at all," the data were dichotomized on this
basis prior to processing. The data were then analyzed to
yield three measures of similarity in the way the lists were
marked by each individual: a multiple correlation coeffi-
cient with occupational persona and occupational stereotype
being related to self concept, correlation coefficients be-
tween each pair of the lists, and a count of the number of
adjectives marked similarly for each pair of the lists.
Inspection of the data thus produced showed that the best
indicator of the properties desired was the number of ad-
jectives marked similarly for each pair of the lists. By

using this criterion it was possible to select those whose
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self concept, occupational persona, and occupational stereo-
type were most similar as well as those whose self concepts
were least similar to their occupational personas and occu-
pational stereotypes, while being able to insure that these
latter differences were of approximately the same order of
magnitude. Appendix B contains a list of the number of
agreements for each pair of the lists for each subject.

As a result of this selection process, two groups of
forty students each having the most extreme characteristics
on the basis of the criterion out of the sample population
of 129 became the experimental sample. The next step was
to arrange the necessary research instruments in packets
with cover letters included which explained the procedure
for the remainder of the study. The packets and each of
the instruments--a questionnaire, the Edwards Personal
Preference Schedule, and the Strong Vocational Interest
Blank--were coded for group identification purposes. These
were handed out to each of the subjects by the instructors.
Again the deadline for returning the completed materials was
given as the following week. (The cover letter as well as
the letter of explanation given to each of the instructors
are displayed in Appendix C.) Seventy-seven of the eighty
distributed packets were returned. Of this number, thirty-
six from each group contained usable materials.

The group of thirty-six having the highest number of
agreements between lists ranged in age from 18 to 25 with

a mean of 20.58 years. It consisted of 21 sophomores, 13
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juniors, and 2 seniors. Of these, 7 were chemical engineer-
ing students, 19 were mechanical engineering students, 7
were civil engineering students, and 3 were metallurgical
engineering students.

The group of thirty-six having the lowest number of
agreements between lists ranged in age from 19 to 21 with
a mean of 19.61 years. It consisted of 29 sophomores and
7 juniors. Of these, 9 were in chemical engineering, 15
were in mechanical engineering, 7 were in civil engineering,
3 were in metallurgical engineering, and 2 were in agricul-
tural engineering.

The number of self concept--occupational persona
agreements for the "high'" group ranged from 251 to 300 with
an average of 266. For the '"low" group agreements ranged
from 147 to 236, and averaging 206. The number of self
concept--occupational stereotype agreements for the 'high"
group ranged from 248 to 298 with an average of 265. For
the "low" group agreements ranged from 152 to 234, and
averaging 202. The number of occupational persona--occupa-
tional stereotype agreements ranged from 250 to 294 for the
""high" group, with an average of 269; and ranged from 174

to 277 for the '"low" group, with an average of 237.
The Instrumentation

The instrumentation for the study consisted of the
Gough Adjective Check List, the Strong Vocational Interest

Blank, 1966 revision, the Edwards Personal Preference
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Schedule, and a questionnaire. In addition, data were col-
lected from the previous administering of the College Quali-
fication Test, and various Grade Point Averages were computed

from the available student records.

The Adjective Check List

Of crucial importance to the study was the separat-
ing of the sample population into sub-groups comprising the
experimental sample. The need was for a reasonably reliable
instrument, simply administered, that would provide oppor-
tunity to express a broad range of personality characteristics.
The Gough Adjective Check List (ACL) developed at the Insti-
tute for Personality Assessment Research at the University
of California, Berkeley, seemed to meet these requirements.
It has had widespread use for similar purposes.

With respect to the reliability of the instrument,
Gough (1960) reports a test-retest median phi coefficient
for 100 subjects of .57. When the ACL was used as a per-
sonality assessment instrument for the evaluation of subjects
by others, the inter-observer phi coefficient was .60. This
reliability estimate was felt to be within the allowable
range for use in the study.

There was some concern about the length of the ACL
and the amount of time involved in completing it three dif-
ferent times, especially since it seemed advisable to allow
a broader range of choice than just checking those adjectives

which applied. Accordingly, a pilot study was done using as
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subjects ten individuals of approximately the age and back-
ground of the expected experimental sample. Three of the
ten were asked to complete the ACL three times as noted in
the instructions given above, choosing for each adjective
from among the possibilities of '"very much like," '"somewhat
like," "very little like,'" and '"not at all like." The other
seven were asked to choose between "like" and '"not like"

for the same three lists. It took approximately one hour
for those choosing between four alternatives to complete the
task, and about half that long for those considering but two
alternatives., However, those who chose between "like" and
"not like' expressed dissatisfaction with being forced to
choose on that basis. They indicated that they would have
much preferred additional alternatives. Since this seemed
to be an important factor, and since one hour seemed like a
realistic investment of time, it was decided that the final
form of the ACL would include the instructions as formulated
with the subjects being asked to choose between the four
alternatives for each descriptive word.

An additional bit of interesting information was
gleaned from the pilot study. All ten of the subjects said
that the interpretation they used as a guide for the concep-
tualization of the occupational persona was the ideal self.
That is, when asked to describe how they wanted others to
think of them as workers in their occupations, they thought

in terms of how they would like to be, ideally.
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Strong Vocational Interest Blank

Important to the testing of the theory was a compari-
son of the interest profiles of the two sub-groups of the
experimental sample. The most meaningful comparison was
considered to be along vocational lines. Therefore, the
Strong Vocational Interest Blank (SVIB) was decided upon
as the instrument to be used in making this comparison.

The scored profile indicates the extent of similarity be-
tween the subject's interest pattern and the interest pat-
terns of people successful in 54 different occupational
classifications. It was decided that the architect, mathe-
matician, physicist, chemist, engineer, psychiatrist, psy-
chologist, rehabilitation counselor, social worker occupa-
tional scales; and the masculinity-femininity scale would
be used in the analysis.

The SVIB has been extensively analyzed in terms of
reliability and validity. Test-retest reliability for
intervals ranging from two weeks to thirty years have been
computed. These range from coefficients of .91 for the
two week period to .56 for the thirty year delay. Concur-
rent and predictive validity have been investigated and found
to be substantial. These data are extensive and may be found

in Strong and Campbell (1966).

Edwards Personal Preference Schedule

Personality factors were also important to the study.

The Edwards Personal Preference Schedule (EPPS) was chosen
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as the research instrument to gather this information since
it is easily administered and has been used extensively in
similar investigations. The EPPS produces scores indicating
a personality need pattern. It consists of fifteen scales,
each one representing a basic human need. These are achieve-
ment, deference, order, exhibition, autonomy, affinity,
intraspection, succorance, dominance, abasement, nurturance,
change, endurance, heterosexuality, and aggression.
Test-retest reliabilities for each of the scales with
a one week interval vary from .74 to .88, as reported by
Edwards (1959). Corrected internal consistency coefficients
for each of the scales vary from .60 to .87. With respect
to validity, Edwards reports various correlations with the
Taylor Manifest Anxiety Scale and the Guilford-Martin Per-
sonnel Inventory. These tend to be low, with but 19 out of
a possible 60 being significant. Other efforts to validate
the EPPS have produced equivocal results. However, since
the EPPS has been used with some degree of consistency in
results for similar populations, it was included in this

study.

The Questionnaire

Additional information was needed which could only
be gathered by means of a questionnaire developed for the
study. It was considered important to structure the instru-
ment so that the response mode was always of the multiple
choice variety. This procedure was followed throughout,
with the exception of four questions for which it was felt

some important response possibilities might have been
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overlooked. In these four instances "other" was given as
a possible response with a blank provided and the instruc-
tion to "specify." Through the questionnaire six areas
pertinent to the study were explored. A copy of the ques-
tionnaire as used in the investigation is contained in Ap-
pendix D.

Biographical Data Of interest were the age at
which engineering was first considered as a career
possibility, the age at which the final decision was made
to enter an engineering school, the present age, and the
father's present occupation. Direct questions were used to
ascertain this information.

Reference Group and Interest Data The subject

was asked to specify certain characteristics of his refer-
ence groups by identifying an engineer if there was one
whom he observed, and who became an influence upon him to
enter engineering; to rank in order of importance the three
greatest influences at work in moving him toward engineer-
ing; and to rank in order of importance the three sources
from which he developed his ideas concerning the kind of
work an engineer does.

As a means of tapping a specific segment of the sub-
ject's interests, a question was included which asked the
high school and university extra-curricular activities in
which he participated.

Intrinsic and Extrinsic Job Factors This aspect

of career choice was explored through asking for responses

to statements that were patterned after those devised by
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Rosenberg (1957) in his study of occupations and values.
Changes were made to make the statements relate directly

to engineering, and additional statements were added to
round out the intrinsic--extrinsic dimension. The result
was sixteen statements. Four judges were used to deter-
mine the appropriate classification of each statement.
Seven were judged to be extrinsic factors, and 6 were judged
to be intrinsic factors by at least three out of the four
judges. On three of the statements the judges tied, and
these factors were left out of the analysis. Those state-
ments included in the intrinsic category were: (1) Engin-
eering provides an opportunity to use my special abilities
or aptitudes; (2) Engineering enables me to work with things
rather than people; (3) Being an engineer allows me to be a
man among men in a traditionally masculine vocation; (4)
Engineering gives me a chance to identify interesting pro-
blems and to work out solutions to them; (5) Engineering
provides opportunity to work with and understand compli-
cated machinery and/or processes; (6) As an engineer I will
have opportunity to use mathematical procedures in arriving
at the solutions to various problems. Those included in
the extrinsic category were: (1) Engineering provides an
opportunity to earn a good deal of money; (2) Engineering
permits me to be creative and original; (3) As a profes-
sion, engineering gives social status and prestige; (4)

As a successful engineer I could look forward to a stable,

secure future; (5) As an engineer I will have opportunity
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to be helpful to others; (6) By becoming an engineer I can
repay my parents for all they have done for me; (7) The
engineering profession will enable me to enjoy a higher
standard of living than my parents were able to enjoy.
The three in the "tie" category, and which were left out
of the analysis, were: (1) As an engineer I could be rela-
tively free of supervision by others; (2) Engineering pro-
vides an opportunity to exercise leadership; (3) Engineering
offers adventure.

The stimulus to which the subject was asked to respond
was:

Certain factors entered into your final choice

prior to entering the field of engineering as a

student. Indicate the extent to which the following

factors were important in your decision.

The response possibilities were: 'very great im-
portance," ''great importance," "moderate importance,' and
""little importance."

Satisfaction and Commitment Two questions com-

prised this section. The first required an indication of
the extent to which the subject was satisfied with the course
of study as he had experienced it, and the second an indica-
tion of the extent to which he felt committed to engineering
as a vocation.

"Job" Satisfaction Some measure was desired of
the kinds of factors that the subjects considered of im-
Portance in anticipated job satisfaction. Researches on
the subject reported by Brayfield and Rothe (1951), Brayfield

and Crockett (1955), Friedlander (1963), and reviewed by
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Robinson, et al (1966) were all directly related to circum-
stances of workers presently engaged in occupational
activities.

However, a study done by Blai (1964) in an attempt
to relate human needs and job satisfaction suggested a way
in which the kinds of satisfactions expected could be ex-
plored. In the original study, Blai sought to develop an
instrument that could be used to estimate job satisfaction
from measures of need satisfaction. Basic to the creating
of the instrument was Maslow's need heirarchy and the needs
considered by Murray and Centers. Synthesizing these ele-
ments, Blai adopted fourteen statements representing various
needs spanning Maslow's eight basic need groups (physiologi-
cal, safety, belongingness and love, respect, information,
understanding, beauty, and self-actualization). Nine of
these statements had been previously used by Centers (1961).
The essence of the fourteen statements was as follows: (1)
Enjoyable, outdoor work; (2) Chance to be a leader; (3)
Being looked upon very highly; (4) Being well paid; (5)
Security of a steady job; (6) Not having to make decisions;
(7) Opportunities to use my abilities fully; (8) Telling
other people what to do on a job; (9) Helping others; (10)
Working with people I like; (11) Interesting job duties;
(12) Freedom from too close supervision; (13) Opportunity
for advancement; (14) Opportunity for competition. In
Blai's study each subject was asked to respond to these

fourteen statements five different times. Each time the
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statement was phrased differently and appeared in a differ-
ent place among the thirteen others. The five different
stimuli were: (1) What do you find most satisfying in your
present job? (2) If you had complete freedom of choice,
which of the following would you choose? (3) Which of the
following did you consider in accepting your present job?
(4) What are the most satisfying things you would want in
any job you selected? (5) Whether or not you find them in
your present job, what do you consider to be the three
things most important to job satisfaction in jobs of the
kind you are now in? In each case, the individual was to
choose the three most important factors and rank them in
order of importance. These responses were then related to
expressions by the subject of his satisfaction with his job.
Clearly, the stimuli used by Blai were not suitable
for this study, nor was it considered necessary to ask for
five different responses. Instead, the subjects were asked
to respond in the same way, but to three stimuli: (1)
What do you expect to find most satisfying in your job as
an engineer? (2) If you had complete freedom of choice,
which of the following would you choose? (3) Which of the
following did you consider in deciding to go into engineering?
The form of the statements of need used was the same as
Blai used for the approximately corresponding stimuli.
However, inadvertently in the preparing of the questionnaire
the statement, "A job with good pay," was left out of the

list for the "complete freedom of choice" stimulus.
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Blai did not report any effort to determine the re-
liability of the instrument. He did, however, claim con-
struct validity for it based upon the way in which it was
developed.

Occupational Role Expectations Finally, some

indication was desired of the extent to which the subjects
understood the tasks and responsibilities of engineers.
With engineering tasks being so diverse, and since the
experimental sample included people studying in different
branches of the profession, the development of this section
of the questionnaire proved difficult. The requirement was
for a series of statements that could be checked as right
or wrong in the judgment of the responder and that when
scored would give a measure of the degree of understanding
of engineering duties.

In order to put together such a series of statements,
representatives coming to the Michigan State University
campus to interview engineering students for placement with
their companies were contacted through the MSU Placement
Bureau, and conferences arranged with them. Included in
this group were personnel people from IBM; Firestone Tire
and Rubber Company; Miles Laboratories; City of Detroit
Civil Service Commission; Cities Service 0il Company; Con-
sumers Power Company; the Gilbert Company, a Consulting
Engineering Firm; Arthur Andersen and Company, an account-
ing firm. Although the work done by engineers in these

companies was very diverse, the kinds of things engineers
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were involved in seemed to be quite similar if a limitation
to the first three years of the engineer's work experience
was placed upon the information gathered. Thus it was de-
cided that the question should be phrased as follows:
Following is a list of tasks or respon51b111tles

that may or may not be part of an engineer's job.
If you think that one of the listed items would

likely be part of an engineer's function during the

first three years of his working in the field, place

an (X) under "yes" in the space provided. If you

think an item does not represent an appropriate en-

gineering responsibility or represents a task or

responsibility more appropriate for an engineer

with more than three years experience, place an (X)

under '"no" in the space provided.

After the information was gathered from the various
representatives it was reviewed with a faculty member of
the Chemical Engineering Department of the MSU College of
Engineering. This faculty member had just recently left a
position with Dow Chemical Corporation for whom he had worked
a number of years. With his help statements were formulated
which seemed to have application to all branches of engineer-
ing, some of which represented potential responsibilities
for young engineers and some of which did not. All of them,
however, represented engineering tasks at some level of
experience. Subsequently, the accuracy of these statements
in the context of the question asked was checked in inter-
views with people from the personnel departments and super-
vising engineering personnel from both the AC Spark Plug
and Oldsmobile divisions of General Motors. Of the twenty-

four statements, sixteen were "true" and eight “false."

The statements as used, with the correct responses,
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are included in the questionnaire displayed in Appendix D.

College Qualification Test (CQT)

The CQT is routinely administered to all incoming
freshmen and transfer students at Michigan State University.
Results from this test were available from student records,
from which they were compiled for use in this study.

The CQT consists of three parts: verbal, informa-
tion based upon social studies and scientific knowledge,
and a section testing numerical skills. The test thus
provides three sub-scores and a total score indicative of
academic aptitude.

The validity of the CQT has been investigated in
terms of its ability to predict first term grade point
averages of high school seniors entering college. An over-
all coefficient of .44 for men on the CQT total score has
been reported (Bennett, et al, 1961, p. 49). Reliability
coefficients varying from .89 to .97 have been reported
for various populations based upon both test-retest and

corrected split-half methods of determination (p. 53).

Grade Point Averages

Through access to student records it was possible
to compute for each subject a grade point average for en-
gineering and science courses and for non-engineering and
non-science courses, as well as an over-all grade point

average. These data were also included in the study.
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Statistical Hypotheses

By way of implementing the research design, the re-
search hypotheses will now be presented in testable form
using the information collected through the review of the
literature, and structured to apply to the experimental
sample. Basic to the prediction of directional alternate
hypotheses is the theoretical assumption that the experi-
mental group having the greatest agreement between self
concept, occupational persona, and occupational stereotype
will have characteristics more like those of engineers than
will the sub-group whose self concepts differ from their
occupational personas and occupational stereotypes. In
each instance the null form of the hypothesis will be pre-
sented first, followed by its directional alternates, if
any.

In the statements following, the group whose self
concepts, occupational personas, and occupational stereo-
types are most similar will be referred to as the High
Agreement Group (HAG), and the group whose self concepts
are least similar to their occupational personas and occu-
pational stereotypes will be referred to as the Low Agree-

ment Group (LAG).

Hypothesis 1

Null hypothesis: The mean age at which engineering
was first considered as a possible occupation
will not be different for the HAG as compared

to the LAG.
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Alternate hypothesis: The mean age of the first
consideration of engineering as an occupation
will be lower for the HAG as compared to the

LAG.

Hypothesis 2

Null hypothesis: The mean age at which educational
commitment to engineering took place will not
be different for the HAG as compared to the
LAG.

Alternate hypothesis: The mean age at which educa-
tional commitment took place will be lower

for the HAG as compared to the LAG.

Hypothesis 3

Null hypothesis: Reference groups and reference
individuals will not be different in type

for the HAG as compared to the LAG.
Hypothesis 4

Null hypothesis: Factors important in the final
decision to enter engineering training will
not be different for the HAG as compared to
the LAG.

Alternate hypothesis: Factors important in the
final decision to enter engineering training
will be intrinsic to engineering for the HAG,

and extrinsic to engineering for the LAG.
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Hypothesis 5

Null hypothesis: There will be no difference in the
extent of commitment to engineering as a voca-
tion between the HAG and the LAG.

Alternate hypothesis: The HAG will be more committed

to engineering as a vocation than the LAG.

Hypothesis 6

Null hypothesis: There will be no difference in the
extent of satisfaction with the engineering
course of study between the HAG and the LAG.

Alternate hypothesis: The HAG will be more satisfied

with the course of study than the LAG.

Hypothesis 7

Null hypothesis: There will be no difference in
the factors contributing to anticipated job
satisfaction for the HAG as compared to the

LAG.

Hypothesis 8

Null hypothesis: There will be no difference in
the extent of understanding of occupational
role expectations for the HAG as compared to

the LAG.
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Alternate hypothesis: The HAG will demonstrate a
better understanding of occupational role

expectations than the LAG.

Hypothesis 9

Null hypothesis: There will be no differences in
interest patterns for the HAG as compared to
the LAG.

Alternate hypothesis: The interest patterns of the
HAG will be more like those of engineers than

those of the LAG.

Hypothesis 10

Null hypothesis: There will be no differences in
personality characteristics for the HAG as
compared to the LAG.

Alternate hypothesis 1: The personality character-
istics with respect to achievement, deference,
order, dominance, and endurance will be more
salient for the HAG than for the LAG.

Alternate hypothesis 2: The personality character-
istics with respect to affinity, intraspection,
succorance, abasement, nurturance, and hetero-
sexuality will be more salient for the LAG

than for the HAG.
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Hypothesis 11

Null hypothesis: There will be no difference in the
means on measures of academic aptitude between
the HAG and the LAG.

Alternate hypothesis: The HAG will have higher
means on measures of academic aptitude than

the LAG.

Hypothesis 12

Null hypothesis: There will be no differences on
measures of academic performance for the HAG
as compared to the LAG.

Alternate hypothesis 1: On a measure of academic
performance in engineering subjects, the HAG
will have a higher mean score than the LAG.

Alternate hypothesis 2: On a measure of academic
performance in non-engineering subjects, the
HAG will have a higher mean score than the

LAG.

Analysis

Because of the manner in which the experimental
sample is being determined, it is assumed that it is a
random sample of a population having the characteristics
being studied normally distributed within it. Therefore,
the continuous data will be analyzed using an analysis of

variance model. The 95% level of confidence will be
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considered necessary for statistical significance.

The non-continuous data of the study will be analyzed
by means of a chi-square analysis. Since some of the data
are descriptive, the results will be reported in a manner

appropriately displaying its characteristics.

Summary

From a population of undergraduate engineering stu-
dents at Michigan State University a group of thirty-six
whose self concepts, occupational personas, and occupational
stereotypes tended to be similar was distinguished from a
group of thirty-six whose self concepts differed from their
occupational personas and occupational stereotypes. The
Gough Adjective Check List was used to make the differentiation.

The two groups completed a questionnaire, the Strong
Vocational Interest Blank, and the Edwards Personal Prefer-
ence Schedule. For each individual the over-all, engineer-
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