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ABSTRACT

The purpose of this study was threefold: (1) to 1ﬁvestigate
whether there is any difference_in persona]ify patterns as
operationalized by Holland's Vocational Preference Inventory (V.P.1.)
(Holland, 1973) épores of engineering students and engineers in
different specialties, (2) to examine whether there is any difference
in personality patterns of the engineering students at variows stages of
their preparation and, (3)‘to study whether there is any age-reTated .
| personality change in engineers of different age groups and any
difference in personality patterns of engineers whb have’ considered
change of occupation and®those who have not.

The samp]é consisted of 128 male, second year or fourth year
Chemical; Civil, and Mechanical engineéring students at University of
Alberta, and 74 male Chemical, Civil, and Mechanical engineers in
Edmonton, Alberta. éach‘was sent a genera] instruction, a general
questionnaire and the Vocational Preference Inventory with a self-
addressed stamped envelope. The raw scores of the V.P.I. of the
subjects were treated statistica]]} to determine the presence of
significant differences.

The findings tended to support Holland's theory of vocational
cho1ce (1973) proposing that indfv1duals tend to choose actual
occupational environments Epnsistent with their personality types,
and on the aspect of caréer change pestulating that "people leave
becausg of excessive person-environment 1ncongrugnt, or because of
an opportunity to increase their congruity" (Ho]]and & Gottfredson,

v



1976, p.21). The results also supported the postulate that the student
body of a particular program would havé a personality p,"ern more
consistent with the members of the 1nten§ed Occupational Environment as
the iength of time spent in the program increases. Mechanical
engineering students aﬁd engiheers were found significantly different
from Chemical and Civil engineering students and engineers in
personality patterns, lending general support to the proposiiion that
"engiﬁeers should not be lumped together into.a.single category"

(Dunnette et al., 1964, p.492). .,

Final]y,‘some implications for further research and counseling
4

were discussed.

—— ’)
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CHAPTER I
INTRODUCTION

The Problem

John Holland's theory of vocational choice attempts to relate
persona]jty characteristics to vocational choice. He states thaf‘\
“the choice of an occupation is an expressive act which reflects théu
person’'s motivation, knowledge, personality, and ability" (Holland,
1973, p.7). His theory proposes that individuals tend to choose ‘
actual occupational environments consistent with their personality
types. In terms of career change, Holland has made the prediction'even
more explicit in a recent clarification of his theory: "In theoretica]
terms, people leave because of excessive person-environment incon-
gruent; or because of an opportunity to increase their congruity"
(Holland & Gottfredson, 1976, p.21). Studies using his theoretical
framework have shown relationships between particular groups of per;'
sonality traits and particular groups of.preferred vocations (Holland,
1962, 1968; Osipow, Ashby & Waf], 1967; Bailey, 1971; Folsom, 1972;
Hanselman, 1972; Ho]]and, 1973; Andrews, 1975; Meadows, 1975; Fishburne
& Walsh, 1976; Walsh, Horton & Gaffey, 1977; Salomone & Slaney, 1978;
Spokane & Walsh, 1978). Therefore, it would seem reasonable to assume
that students preparing for a particdlar occupatibn would have per-
sonalities cons{sten{ with those of the members of the intended
occupation and that the personalities of those who have considered
change .of occupation would be different from those who have not.

Moreover, studies of dccupationa] choice among co]]ege students

1



tend to treat engineering as a single/;ntity: (three notable exceptions
are Neal & King (1969), Molnar & Del?hretis (1973),,Izrae11. Krausz &
Garber (1979)). They fail to distidéuish among engineering specialties,
but rather compare the interests o#’students attracted to engineering

as a whole with those of students fin other fields. Furthermore, there
are few studies on the difference/in personalities for engineers in
different job duties such as Bas/c Research, Applied Research and

J

Development, Proddction and Progess and, Sales and Technical Service.

The Purgose

The purpose of the presen

study is to answer the following
questions:-
1. Are there any differgnces in personality patterns (according
to Holland's Vocatignal Preference Inventory (V.P.I.)
Classification (Holfland, 1973)) between studenzéy%n

engineering prograf (Chemical, Civil, and Mechanical) and

the respective engdineers in the field? ™
2. Are there any differences in personality patterns (according

to Holland's V.P,I. Classification) of the engineering students at

variQus stages of fheir preparation? B
3. Are zhere any dffféren;es in personality patterns (according

to Ho]ﬁ@nd's V.P.I. Classification) ampng eﬁgineers in

different age groups?
‘4. Are theré any differences in personality patterns (according

to Holland's V.P,I. C]assificat?on) between engineérs who

have considered change of occupation and those who have not?

5. Are there'any differences in personality patterns (according



to Holland's V.P.1I. Classification).among engineering students
in different specia]ties namely, Chemical, Civil, and
Mechaniégl Engineering? '

Are there any differences in Personality patterns (according
to Holland's V.P.I. Classification) among engineer$ in
different specialties, namely, Chemical, Civil, and Mechanical
Engineering?

Are there any differences in Personality patterns (according
to Holland's V.P.I. C]aSSification) among engineers in
different job duties, namely, Basic Research, Applied Research
and Development Production and Process and, Sales and

‘Technical Service?



“ CHAPTER I1
REVIEW OF RELATED LITERATURE
This chapter is presented in four parts: the first presentina -
Holland's theory of vocational choice, the second dealina with
gnp1r1ca1 studies on the relationship of personality and vocational
choice, the third with research studies on enq1neer1nq‘students
and engfneers, and the fouith_pqrt,dea11nq with perSonality change
over time. ’ )

-

Holland's Theory of Vocational Choice

The theory consists of several simple ideas and their more com-
Plex elaborations # presented in his book "Making Vocational Choices"
(Ho]Iand, 1973). First, people may be characterized by their resem-
blance to each of six personality types:/Beal1st1c, Intellectual,
Artistic,.Social, Enterprising, and Co )ént1ona1. %he more closely a
person resembles a particular type, th more 1ikely he/she is to
exhibit the personal tréits and behaviors associated with that type.
Second, the environments in which people live can be characterized by
their resemblance to six modei environments: Realistic, Inte]jegtual,
Artistic, Social, Enterprising,'gnd Conventional. Finally, Ebe
pairing of persons and enviromments legds to outcomes that can be
predicted féﬁ understood from the know]edge‘of the pefsona11ty types
and the envfrﬁnmenta] models. These outcomes include vocational choice,
vocational stawility and achi evement, personal competence, social
béhavior, and sullteptibility to influence.

Four Assumpt¥ns The heart of the theory 1s constituted by- four

working assuﬁptions. They indicate the nture of the personality
A 7

4 s Sy
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types and environmenta) models, how the types and models are deter-

mined, and how they interact to create the phenomena - vocational,

educational, and social - that the theory 1s meant to explain,

1.

In the western culture, most persons can be categorized as one
of six tyﬁes: Realistic, Intellectual, Artistic, Social, Enter-
prising, or Conventional. The description of each type is both
a summary of what one knows about people in a givén occupational
group and a special way of comprehending this information: It
is a theoretical or ideal type. A type is a model against
which one can measure thé real person. Each type is the product
of a characteristic interaction between a variety of cultural
and personal forces, including peers, parents, social class,
culture, and the phy;ical environment, Out of this experience,
a person learns first tokprefer some activities as opposed to
others. Later, these activities become strong interests,

Su;h interests lead to a special group of competencies.
Finally, a person‘s interests and competencies create a
particular persbna1 disposifion that leads him/her to think,
perceive, and ack in special ways. By comparing a person's
attributes with those of each model type, one can deterﬁine
which type he/;he resembles mogt. That model becomes his/her
personality type. Then one can also determine what other types
he/she resemb]és. For example, a person resembles a Social
type most, then an-Enterprising typg, then the other types in
descendingfo}der. His/Her total resemblance to each of the

six typés,forms a pattern of similarity and di;similarity -



the person's personality pattern.. To estimate a person's
profile or personality pattern, one can use one of several
methods: a person's scores on se]ected sgales from interest
and personality inventories, his/her choice of vocation or
field of training, his/her work history of pre-employment
aspirations, or combinations of these data. For example,
certain scales of the Vocational Preference Inventory, the -
. Strong Vocational Interest Blank, and the Self-Directed
Search have been designed as estimates of the types.

There are six kinds of enyironments: Realistic, Intellectual,
Artistic, Social, Enterpr%sing, and Conventiona]. Each en-
vironment’iz dominated,by a given type of personality, and
each environment is typified by physical settings posing
spec1a] problems and stresses For examp]e, Realistic en-
vironments are dominated by Realistic types of people. -

that is, the largest percentage of the population in the
Realistic environment resembles the Rea115t1c type. Because
different types have d1fferent interests, competencies, and
disbositions? they tend tb surround themﬁelves with special
people and meteria1s and Fo,seek out prob]ems”that afe coe-;
gruent uﬁth their 1ntere§ts, competencies, and outlook oﬁ

the WOrld. /

._'People search for enviropments that will let them exercise
their ski]Ts and abilitips, express their attitudes and
values, and take on agreeable problems and roles.' Realistic

types seek Realistic en ironments, Social types seek Social
' ‘ I



environments, and so forth.

A person's behavior is determined by an interaction bé&ween
his/her personality and the characteristics of his/her
environment. If one knows a person's personality pattern and
the pattern of his/her environment, one can, in principle,

use one's knowledge of personality types and environmental

_ models to forecast some of the outcomes of such a pairing.

" Such outcomes include choice of vocation, job changes,

vocational achievement, personal competence, and educational

and social behavior.

Six Personality Types . Holland's theory is built on the as-

A

sumption that there are six different personal orientations

to life. Each type is assumed to develop according to the

following formu]a: To some degree, types produce types (Hol11and,

1973). .

1.

The Realistic Type: The Realistic type prefer§ "activities

that entajl the explicit, ordered, or systematic mani-

" pulation of objects, tools, machines, animals" and has:

..... an aversion to educational and therapeutic
activities. These behavioral tendencies lead in
turn to the acquisition of manual, mechanical,
agricultural, electrical, and technical competencies
and to a deficit in social and educational com-
petencies. (Holland, 1973, p.14)

The Realistic person is apt to show himself/herself to be
"aéocia], conforming, mascu]ine; pféctica]; stable and
uninsightful" (Holland, 1973, p.14). Realistic occupations

include mechanical engineer,"electricf&n, baker, mechanic,

fisherman, barber, landscape architect énd blackshith etc..

-
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The Intellectual Type: The Intellectual type prefers
"activities that entail the observational, symbolic, systematic,
and creative investigatfion of physicaj, biological, and
cultural phenomena" and has "an aversion to persuasive,
social, and repetitive activities." This leads to "acqui-
sition of scientific and mathematical competencies and to a
deficit in persuasive competencies" (Holland, 1973, p.14).

The Inte11eq}ua1 is apt to show himself/herself to be
"analytical, independent, intellectual, precise, unassuming
and unpopular” (Holland, 1973, p.15). Intellectual occu-
pations include: chemical engineer, civil engineer, electrical
engineer, physicist, psychiatrist, geologist, coﬁputer
operator, and ajrplane pilot etc..

The Artistic Type: The Artistic type prefers "ambiguous,
free, unsystematized activif&es that entail the maniptlation

of physical, verbal, or human materials to create art forms

or products" and has "an aversion to explicit, systematic,

and ordered activities." This leads to "an acquisitfon of
artistic competencies .... and a deficit in clerical or
business system competencies” (Holland, 1973, p.15). The
Artistic person is generally described as "Complicated,
disorderly, idealistic, 1mag1nat1vg, intuitive and uncon-
forming" (Holland, 1973, p.16). Artistic occupations in-
clude: English teac;er, musician, public relations man,
fashion model, wfiter, furrier; and architept etc..

The Social Type: The Sd&1a] f}pe prefers "activities that

entail the manipulation of others to inform, train, develop,



cure, or enlighten" and has "an aversion to explicit,
ordered, systematic activities involving matér1als. tools, or
machines." This leads to "an acquisition of human relations
competencies .... and a deficit in manual and technical com-
petencies" (Holland, 1973, p.16). The Socfal person is
generally described as “"co-operative, friendly, generous,

insightful, persuasive, tactful and understanding”" (Holland,

- 1973, p.16). Social occupations include: funeral director,

historian, counselor, sociologist, social worker, school

superintendent, politician, housewife, hair stylist, and

clergyman,
The Enterprising Type; The Enterprising type has:

... a preference for activities that entail
the manipulation of others to obtain or-
ganizational goals or economic gain; and an
aversion to observattonal, symbolic, and
systematic activities.

This leads to "an acquisition of leadership, interpersonal,

and persuasivé competencies, and to a deficit in scientific

‘competencies” (Holland, 1973, pp. 16-17). The Enterprising

person {s apt to show himself/herself to be "acquisitive,

ambitious, argumentative, domineering, flirtatious, self-

- confident, sociable and ta1katjve” (Holland, 1973, p.17).

Enterprising occupat10n§ 1ﬁ;1ude:\banker, real estate sales-
man, contractor, lawyer, personnel manager, peddler, retail
merchant, and travel guide.

The Copventiona] Type: The Conventional type prefers
"activities that entail the explicit, ordered, systematic

| manipulation of data® and has "an aversion to ambiguous,
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free, exploratory, or unsystematized activities." This

leads to "an acquisition of clerical, cbmputational, and

business.system competencies and to deficit in artistic

competencies” (Holland, 1973, p.17). The Coﬁventiona]

person is apt to show himself/herself to be "conforming,

conscientious, defensive, inflexible, orderly, practical,

prudish @nd unimaginative" (Holland, 1973, p.18). Con-
ventional occupations include: keypunch operator, file

clerk, proofreader, business teacher, secretary, book-

keeper, and accountant etc..

Clearly, these six types are rarely presented in a pure
form., Most people possess aspect of all six, but Holland suggests
that each individda] behaves in manner which reflects one or two
of these styles much more strongiy than the others, thus giving
rise.to the individual's pecyliar orientation -to Jife.

In addiéion.to suggesting general behavioral styles that
should result from living conéistent]y with, or possibly two, of
these ]ifé orientations, Holland's theory permits prediction about \
the kinds of careers, or college majors that people in the vérious
categories should select. For example, engineers should primarily
be Realistic types, as should farmers, mechanics, and foresters:
architects, biologists, anthropologists, chemists, and mathe-

N

maticiams are some examples of the Intellectual type and so on

and so forth.

Research Siudies on_the Relationship of Personality and Vocational

Choice - . ' ;

Holland's theory of vocational choice (1973) pFoposes that in-
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dividuals tend to choose actual occupational envfronments consistent -
with their personallorientations. His theory has generated an ex- |
tremely large volume of empirical research. Most of the findings
have tended to support Holdand's theoretical comstructs. In one of "
his first studfes, Holland (1962) sauLled National Merit finalists
over onet and two-year intervals. Using V.P.I. scale scores,
vocational chofce, or choice of field of study to define a student's,
type, he repdrts a broad range of personal characteristics are
associated with the types.- In a fo]low-uﬁ study, Holland {1963)
assessed National Merit finalists (N=592) over a four-year period,
using six scales of the Strong Vocational Interest Blank. As ﬁell,
he defined the students’ resemblance to the types by such dependent
variables as choice of vocation, major field of study, and se1f—ra¢1ngs
His findings support those of his 1962 study, but further, demonstrate
’that scales other than the V.P.I. can discriminate the types.‘

Testing some hypothéses about types, Holland (1964), used a
sample of bright students (360 boys and 278 girls) to cﬁmp]ete a
questionnaire—hat Tncluded items about their vocational choices, an f\\
adjectiveAchecklist self-ratings, and sefitence stems about vocationS“-
The data ind{cated that students classified as different types
according to their.v.P.I. scores described themsglves in teprs con-
gruent with Holland's theory.

One of thé major 11m1tat1bns of Holland's studies was the use of
the ﬁational Merit fina]iéts as their sample population, which limited
their general applicability. Therefore the sixth monogr&ph in the
series (Holland, 1968) is perhaps the most valuable, since a largefsamplé :
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of co]]egé freshmen from 28 colleges with a wide range of academic
talent and social status was employed (1,576 men and 1,571 women).
-Although the sample was not a representafive one, it djdlallow large-
gcale tesz of the théory with a relatively normal group (in contrast
.to National Merit finalists). ' |

The result of this study extended those of previous studies, with
some differences: (1) The results for women were more positive than
those for' men. In all earlier studies, it had been thé other way
round. (2) The results were more explicit and sub§tantia1. A count
of the theoretically expected high mean scores for types and subtypes
is as follows: For men, 76 percent are correct across two-letter sub-

. types, and 64.1 percent are correct across thrée;]etter subtypesl For
women, these percentages are 84.0, 75.4,_and 72.7, respectively. (3)
The overlapping among types remained but seemed less prqnounced than
before, a]t&ough no statistical tests were perfdrﬁed. (4) These
statistical tests strongly sbggested.that people with_simi]af codes
have similar chracteristics, which méén; that as we move from com-
pariséns across types to comparisons of subtypes, there will be an
obvious 1n¢réasing simi]ariﬁy of personalities. This is 1mp1iéd
by the F tests, which,decrease dramaticé11y in sfzg from comparisons
across types fo comparisons within typeg.

The six V,P.I. scales used to reprégent the types are useful for -
discriminating across educational and‘vocation;l group§ or occupations’,
However, the prediction of vocational choice from qualitative data -
choice of field of study; employment .status, expreséed choice of
occdpation - categorized according to type has usually been more

efficient than predic}jpns from the V.P.I.. For a whole sample, the
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efficiency of the V.P.I. rarely exceeds 45 percent - a gain of about
28 to 29 percent over the usual expected efficiency. Over eight to
twelve months, Holland found that a student's initial choice of_oc-
cupation, categorized according to type, was about twice.as efficient
or about 63 to 86 percent for the different types.

Osipow and Wall (1966) show a strong relationship between a
student's choice of occupation, his Strong group score, and self-

" ratings. In a later study, Osipow, Ashby,“and Wall (1967), using a

sample of 186 male col]ege freshmen, present ev1dence to support
Holland's contention that each personality type seeks out occupationa1
roles seeh as cons1stent with the perception of self. Students rank
ordered descriptioni of each personality type according to their per-
ceived resemblance fo each., The resu]ts were then compared to
S.V.I.B. group scores, and indicate that students see themse}ves in
ways that correspond with their interest scores.

More recently, Gross and Gaier (19?4) sampled 109 co]lege fresh-
men to re-examine the preQibus]y estab]ighed relationship between
vocational choice and self-ratings. Sampled on the basis of major
fieid of study, the subjects completed a questionnaire to select career
stereotypes which described them best. Significant relationships were
obtained for four stereotypes (Realistic, Conventional, Enterprisiné,
Artistic) on the basis of both field of study andrvocational choice.

J Three of thése relationships (Realistic, Enterprising, Artistié)
matchedxthose obtainedlby Osipow and Wall. As predicted, the sample
}failed to produce a substantiél relationship between self-ratings and

vocational choice. :
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Kelso (1969) correlated the California Psychological Inventory
(C.P.1.) and the V. P.1. scales for a sample of 188 college males,
His findings indicate that students select courses consistent with
their personality traits, and that types tend to have personality
trafts attributed to them. Folsom (1969) assessed a sample of
1,003 college students with the College Student Questionnaire (C.S. Q.)
and then compared student types (defined by their choice of major field)
on seven scales ofuthe C.5:Q.. The results support the type for-
md]ations‘for all categortes except Enterprising. However, Folsom
(1971) attempted to'replicate Kelso's study by sample 366 high
school students and reports that the intercorrelation of the C.P.I.
and.V.P.I. provide 1ittle support for the hypothesized attributes of
the types. ) )

- Since onequ tne early criticisms of Holland's theory was the
fact that the'data base fon it was a relatively exclusive. elite
population of students many investigators have trijed to extend the
theory to more general populations such as high school and communi ty
college students, non-co]leqe -degreed workers, college-degreed workers,
non-college-degreed b]ack working men, and co]lege ~-degreed working
women (Meadows, 1975‘,ﬁndrews 1975; Fishburne & Walsh, ]976 Horton &
Walsh, 1976; 0'Brien & Walsh, 1976; Mount & Huchinsky,_1978;‘Sa]omone
& Slaney, 1978), -

Meadows (1975) explored the extent to which Holland's model of
occupational classification could be applied to an 1nner-c1ty high
school_population. The subjects studied were 492 high school

“ sophomores (218 male, 274 female) from Region I of the Baltimore
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Public School System. The results of statistically tfeating the data
*from this study revealed similarities between Holland's fin&ings and
the findings of th1§ study. The dominant variables for the male sub-
. ject; were Realistic, Enterprising, and Conventional, and for female
'§ijects, Social, Artistic, and Conventional.

Andrews (1975) studied 89 male adults enrolled in a community
college in an attempt to test Holland's theory of vocatiﬁna] develop-
‘ment with an adult population and to expand ‘the theory througﬁ the
utilization of two subcodes 1in cléssification of personality patterns
and jobs. The results of the study supported Holland's fheony
through significant mdvement on fhe part of adults toward future
environments that are more cgmpatib1e with their personaiity types than
their present work environments. _

Using the V.P.I., Lacey (1971) d;monstrates that thé typoloéy can
be extended to working populations. By asséssing a~sampie of 210
men well established in their occupations, V.P.I. pfofi]es were ob-
tained for eight sub-sample of engineers, chemist, computer programmers,
high séhbo] teachers, actuaries, e*ecutives, and college professors and
-compared with college students interested in the same_fje]d. There |
were no significant differences between the working group and the
college group. .

Gaffey and Walsh (1974) explored the concurrent validity of
Holland's theory using the V.P.I., the Self-Directed Search (S.D.S.)
(HoVland, 1972), and the Holland Scales (Cahpbe11 & Holland, 1972),
“The sample, 153 male workers in eight different occupations, consisted
of six groups matching Holland's vocational orientations.  Subjects

had a mean age of 36 years, a mean of 11 working years, and only 10
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had no col]ege'experience. The results showed five V.P.I. scales, five .
Holland scales, and four S$.D.S. scales successfully differentiated the
occupatfonal groups consistent with Holland's theory for a somewﬁét
younger group of workers at é level generally requiring a college.

Salomone and Slaney (1978) also demonstrated the applicability
otholland's theory to nonprofessional workers. Holland's typology was
used to classify 470 males and 447 female nonprofessional workers by
(1) their present job classification and (2) the personal orientations
as measured by’ the Vocational Preference Invehtory. Personality-

Job congruence wés examined, as was the re]atioﬁship between the
workers' self-descriptions of personal characteristics and their
personality orientations. The results indicated that nonprofessional
workers (1) tended tézbe congruent with their working environments and
(2).tended to perceive groups of adjectives as self-descriptive which
were consistent with their personality'oriéntations. Similarly, the
results of Mount and Muchinsky (1978) also shawed strong empirical
suppért for Ho]land's hexagonal model with occuﬁatidha] workers in

7 that most subjetts were working in environments congruent with their

| personality types. However there was a lack of empirical support for
the propdsed relatedness among the environments in the model Qith regard
to person-environmenttcongruence.

Walsh, Horton & Gaffey (1977) investigated differences between

‘men and women employed in traditional male 6ccupat1ons using the
Vocational Preference Inventory (V.P.I.) and’the Self-Directed-Search
(5.D.S.). The V.P.I. and the S.D.S. were administered to 165 male

and female college degreed workers in three occupations (engineering,
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medicine, and ministry) corresponhing'td three of Hol]and's_ehviron-
mental categories (Realistic, Intef]ectua], and Socfal). In
general, the results for the three V.P.I. and S.D.S. scales and for
these occupational g;oups indicate that men in traditfonally male
occupations, when compared to women in those same occupations, tend
ﬁot to report higher mean raw scale scores. The mean raw scores
obtained by men and women on the V.P.I. and the S.D.S. scales seemed
to be far more similar than different.

Other researchers have attempted to test the va11d1ty of the
typology for the non-colleged and college-degreed black working men
and women. O0'Brien and Walsh (1976) explored the concurrent
validity of Ho]]and's theory for employed non-college-degreed black
men by administering the V.P.I. and the S.D.S. to 121 men workers in
octupationa] environments consistent with Holland's six vocational
environmeqtsL In general, the findings iniicate that the V.P.I. and
the S.D.S. ;Zales tend to effectively discrihinate among the
occupational groups consistent with Holland's theoretical notions.
The results tend to suggest that Hol]and's;theory is meaningful for
employed non-college-degreed black man. - ,

Yom et al. (1975)—factor aﬁa]yzed the V.P.I. scores for 115 .
black cof\ege students and discovered that the factors revealed were
similar for black and whites. Wakefield, Yom, et al. (1975)
found an overlap between white students as a result of canonical
anajysis of black and white students. The data suggest that there
are fewer'racial.différence§ in vocational variables in the context
of’Holland's theory than might have been expected.

In sum, most of the paSt research reviewed lend general support
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to the concurrent validity of Holland's theory on personality types and
vocational choice, but they have focused on all six types simultaneously.
Few studies have\researcﬁed specific one-letter (high point), two-
letter, or three-letter codes. Holland (1973) and Andrews (1975) have
reconmended that this re;earch is needed.

T

Research Studies oh Engineering Students and Engineers

As can be witnessed by the above section on Personality and
Vocational Choice, personality characteristics différentjate‘in-
dividuais in various occupations. The intere§£s and perSdnality traits
of engineering students and engineefs have been widely researched on,

By administering the Strong Vocational Interest Blank Ang ihe
~ Bernreuter Personality Inventory to 237 male freshman Engineers and
166 male freshman Liberal Arts students who entered the<Pennsy1van1a
State Coi]ege in 1940, Goodman (1942) was able to differentiate the
engineering éthdents fromfthe Liberal Arts students; Engineering-
students have been found to be more ﬁ§téb1e" and "self-sufficient”

than the Liberal Arts students. Theré\is no significant difference
) between the two groups on the trait of "dominance".
| iB1um'(1947) fdund Mechanical engineers scored higher‘on the
hysteriﬁ scale and éppeared to be mpre introverted than students in
educétjdn, law, medicine, and journa]ism; Izard (1960) foﬂnd eﬁgineers
sigﬁj?icant]y higher on achievement, Qeferencé, order; dominance,
and endurance scales of the E.P.P.S. and lower on affiliation, succorance,
intraception, abasement, nurturance and heterosexuality scales than the
E.P.P.S. norm group. The differenceé between the freshman groups Were
not as great as those between experienced engineers and Edwards' norms.

: - . A
The findings agree rather closely with those of other investigators

-a
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utilizing quite different persona]ity assessment technijques (Harrison,\
Tomblen & Jackson, 1955; Moore & Ldvy. 1951; Steiner, 1953). Harrison \\
Tomblen and Jackson utilized projedtive techniques, objective tests and |
interview in a study of 100 mechanica] engineers whereas Moore and
' Levy emp]oyed projective tests only. They found that engineers have
a great invo]vement with work and a striving for achievement (high
Achievement), They rely on authority for settling issues (low
Deference). They are fond of structure and order but aversion to
ambiguity (high Order). Their social participation'is based on
| conventionality and social conformity ather than any profound in-
terest in people (low Affi]iation). There is an avoidance of intro-
spection and self-examination and ana]yti al interest in people is ‘
_ rare. In general they are self-sufficien (Tow Succorance) decisive,
tough-minded direct, straightforward and ascuiine (high Dominance),
energetic goai-oriented conscientiaus (high Endurance). fhey prefer
i obJects and processes to people (low Nurturance) ' |
Beall and Bordin (1964) also confirmed most of the previous

findings. Using previous analyses of the activities of. engineers and

psychometric and interview studies, the following characteristics were
found: (1) concentrates on material products and practical outcomes;

(2) adopts a clear masculine ro]e and exhibits a strong identification
with authority; (3) prefers the planful, orderly, and objective; (4).
through specialization'finds travel and adventure, shows daring,
satisfiesvmaihly imperSOnai curiosities, augments his physica] powers,
'and acts in manners derivative of the male role, '

Engineering students and engineers have been studied by projective
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techniques, personal history forms, and clinical 1ntervtews, in
addition to the previeusly mentjoned paper and uencil tests. While
findtngs show a wide range ofitemperamental uariations, there are de-
finite trends that characterize engineering students and engineers:
]: Engjneers are emotiona11y.stab1e, with interpersonal relations
}' ‘beiag harmonjous But casual. Impersonality is oqe of their
more common traits (Goodman, 1942; Harrison, 1955),
_2. The need for analytical 1nterest ig)people, introc<nection,
and self-examination is rare, with insight being sha Tow,
No’great need for affiliatiop with people is shown Enaigeers
are relatively 1nsen51t1ve to the less obv1ous needs of a
others. |
3. Engineers are~straightfbrward, direct, and self-sufficient.
4;$~Engineers are‘energetic but are inclined to-be matter-of-fact
and unimaginative outside their own field (Harr{son,
Tomblen & Jackson, 1955; Izard, ‘1960)
5. Eng1neers are goa]-oriented serious, and conscientious,h
.11ke things to be ordered and structured (Moore, 1951).
6. Engineers appear very masculine in their‘interests (Norman 1952,
Beall & Bordin, 1964; Yanico, Hardin & McLaughlin, 1978).
7. Engineering students are higher on sociability, social presence,
“and communality and lower " on feminity, capacity for status,
responsibility, achievement, and f1ex1b111ty than physica]
~science students (Korn, 1962)
However, most studies of occupational choice among ce11ege.students
tend to treat engineering as a sing]e entity. They fai] to distinguish-

among enqineering specialties, but rather compare the interests of

} ~
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students attracted to engineering’as a whole with those of students in }
other fields. ] | |
In studies of activity patterns of engineers thorndike and
‘ Hagen (1959) find d1fferences among the engineering specialties. While
civil, electrical, and mechanical engineers are simi]ar, chemical and
industria] engineers stand apart, and sales engineers show a pattern .
least like the other engineering groups. Simi]arly; Beall and Bordin-
(1564) using analyzes of the activities of engineers and psychometric
and interview studies, found mechanical and aeronautica] engineers
.are similar, that chem1ca1 and industrial engineers stand apart‘ and
ilthat both mining and civil eng1neer1ng have the characteristics of
seeking for geograph1c mob1]1ty. Both mechanical and aeronaut1cal
engineers experience the augmenting of their own power through the |
; designing and construction of machines. Chemica] and industrial
) engineers are much concerned with processing, the former with
materials and the latter with the interrelations of men and materials.
However P1etrofesa (1970) found engineering students to possess
similar personality-need patterns regardless of eng1neer1ng specialty.
Male engineerSAhad a high need for achievement ‘endurance, and order,
while demonstrat1ng a low need for aff1]1at10n | Cohen.and Derrick
\(1970) po1nted out that courses of undergraduate and professional
tra1n1ng in civil and e]ectr1ca1 engineering d1ffer considerably 1n
the nature, scope and content of their respective fields of scientific
enquiry. The mature and successful practioners of both professions,
however, are in'substantial agreement on what they deSire from their

careers and on the personal attributes'which they. perceive as
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necessary to attain their goals.- N

In a recent studyy Izraeli, Krausz and Garber (]979) support
the proposition that."engineers:should not be‘lumped togethervinto a
singie category" (Dunnette et al., 1964, p.492). Engineers do not |
i form a homogenous category because engineering, like other professions,

1s not homogenous. I¢f is rather, as Bucher and Strauss (1961) have
suggested, "an amalgamation of segments,"'characterized by different
objectives, activities, values, and interests, "more or less de-
iicateiy held together under a common name, at a particular period

in history" (Bucher & Strauss, p.326). Such a perspective on pro-
fessions has impiications for the matching hypothesis of occupational
choice. Instead of examining the‘characteristics of persons |
gravitating toward engineering, one should inquire into what types
.of person select which types of engineering. '

Webster, Winn and Oliver (1951), g&Lders (1954) and Dunnette
'and‘Eng]and i1957) were some of ihe early investigatorsiwho initiated
the study of engineers on their job duties. Dunnette, Wernimont, and
. Abrahams (1964) stafe that regardless of the engineering specia]fy
the engineer may engege in any one of four engineering job duties:
=Basic Research‘(investjgating probiems of a fundahental nature énd
deveioping and testing hypotneses); Applied Researcn\and Development
(deve]oping working models and completing experimentel and pilot pro-
jects); -Production and Process Engineering (planning efficient use-of
 equipment and materials, simplifying proeuction methods and con-

tro]iing expenses); end Sales and Technical serviqe Engineering
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(working with customers' representatives, selling ideas to people,
and keeping informed about competitive products and activities).
These four job duties are relatively independent of one another
(Saunders, 1954; Dunnette & England, 1957) and it has been shown that
engineers in these various functions differ from one another in interest
patterns on performance on personality tests (Webster, Winn & Oliver,
1951; Dunnette, 1957; Kirchner & Dunnette, 1958; Kulberg & Ohens, 1960;
bough, 1961; Médvene & Shueman, 1978; Taylor, 1979). Webster, Winn
and Oliver (1951) by administering the-Strong Vocational Interest
Blank (S.V.1.B.) to groups of research engineers and sales engineers
employed with the Aluminjup/Company of Canada found that research
engineers obtained highest scores in Human and Technical Science
occupations; sa]és engineers, as‘migﬁt be expected, obtained highest
SCores in the Sales occupation. Similarly, Dunnette, VernimontQ; »
Abraham (1964) by developing special R, D, P & S keys for the
S.V.I.B. and administering Minnesota Endﬁneering Analogies Test =
- (M.E.A.T.), the California Psychological Inventory (C.P.I.) and the
Allport Vernon Lindzey Scale of Values (A.V.L.) found that Research
engineers appear most interested in inte]leéfive, conceptualizing,
or-thegrizing activities, Development engineers appear most 1hferestéd
in engineering work per se and also show a more 'prgcfica1"- ,
orfentatiofas reflected in their interest in mathematics and in- -
dystrial arts teaching. Production engineers seem most interested in
the administration and/br contrbl of resources - human, material, and
financial. And Sales .engineers refle;t an obviously strong interest in

people, particularly in the manipulation of other persons through
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verbal or mass persuasion techniques. Medvene and Shueman (1978) who
’focused on thé perceived parenia] attitudes and choice of vocational
specialty and job functions found that students choosing a Sales and
Technical Service job function (defined as people driented) are more
likely to describe their dominant parent as Accepting, while these

in the other three function groups, namely, Basic Research, App11ed
Research and Development, Pfoduction and Process Eng1néer1ng (defined
as non-person oriented) are more likely to degcribe'théir dominanF
parents as Avoiding.

However, in the past researéh. no attempt has ever been madé’to\
use the Vocational Preference Inventory, a,compafstively less
expensive, "straightforward, eaSy to administer and score, non-
threatening" (Holland, 1975) and requiring legs time to‘complete,
psychological invgptory to differentiate the four mgjor job duties
on engineers witﬁ the aim of providing the vocational counselors or
employment 1nte%v1ewer with important information concerning the
~appropriate job placement of graduating engineers. It is, thereforé, .
‘part of the objectives of this investigation to study the dis- )
crimiﬁqtory power of the y°cationa1 Preference Inventory to

differentiate engineers of different job duties.

Research Studies on Persomality Change

Holland's theory has been applied to the Bersonaenvironment in-
-teractigns of college students on the notion that persona1ity“patterns
that are consistent with the intended occupational environment
'forecast stability of vocational choice and aépievément. Ho11and‘(1963,

1968) shows that the consistebcy,of a student's ber;ona11ty (acqorqing

P



25 .

N
> .

to V.P.I. QErofile) 15 positively related to the stability of a student's
vocationai choice or choice of major field over onb‘ t6 four-year in-
terva]s. The results, however, are generally inconclusive. In
simi]ar studies, Hughes (1971)\reports negative results while *
Kernen (1977) reports inconsistent findings. .
Brown (1966) suggests that different kinds of peers provide
different kinds of’reinforcementm Brown's experiment with students
;, 1iving in a dormitory provides evidence that peers influence a
\ student’s tendency to maintain or change3ocaslon:l/6oaist'dependentfh
“ on consistency ofﬂpersonaiity patterns. This stidy would lead one to
/ believe that the majority type in a population could manipulate types
in the minority to either withdraw from an incoﬁsistent environment
or change their personaiity to a pattern congruent with the environment.
Holland (1968) however sampling 2,347 college students at 27 colleges,
obtained data which faiied to Support the hypothesis that students
w1ll maintain their vocational choice when surrounded with peers
whose “choices belong to the same type. ,

Elton (1971), howeverg'providés positive evidence that students 4
who leave a particular environment tend to undergo personality change
that makes thém different from students who remain in the environment
Engineering students transferring~:>barts and sciences become more
v_rea]istic, non*JudQMental inteTTeetua]]y liberal, and‘skeptical of

orthodox rs]igious beliefs. Comparisons of university students with
students in two~year college implied similar expected.environmental
‘ effect54 t ‘
Taylor and Hanson (1972) using multiple discrimin%nt to analyze

the Strong Vocationa] Interest Blank profiles of 77 persisters and 39
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transfers who had taken the S.V.I.B. in the fall of 1966 and again in
the spring of 1969 found that tramsfer S.V.I.B. profiles indicated a
major change with a lgss of physical Science interest and an {ncreased
interest in social service, business management, and sales. The
S.V.1.B, proft]es of persister and transfer students showed axtensive
'dffferences after 3 years, X
Similarly, in a study limited to investigative types, O'neij (1975)

found that college stuoents who resembled the investigative types,
according to their Self-Directed Search profi]es:imore often expressed
: 1nvestigative preferences 4 years later if their profiles were consistent
rather then inconsistent. As part of a larger study, Holland et al.
(1973) studied men whose first_fu]l:t1me jobs were in the realistic
category and found that men with consistent occupationa] codes were
more likely to be emp]oyed in realistic work 5 or 10 years 1ater
Nafziger et al. (1974) also fodnd that consistency of earlier jobs was
;élated'to ;ategorical stabt]ﬁty for white men, but not for black men.
Gottfredson (1977) basing on a large sample of 21- to 70-year-01d men
Aand women workers ustng Holland's occupationa] classification found
that career stab111ty increased with age for both sexes and age
d1fferences persisted even when the analyses were restr1cted to
occupatnon changers or soc1oeconomica11y molyi e workers. People
initially employed 1n cons1stent occupation were more stable than

those 1n1t1a11y emp1oyed in inconsistent occupations,

‘ ‘Walsh and Lacey (1969 1970) examined.how student- personalities
ctange over a four-year college terﬁ by having stuoents estimate how

they changed on adjective rating scales. The results'suggest'that‘

student pefsonalities become more stereotyped over a four-year
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co]leqe program. In a similar ¥tudy, Walsh, Vaudrin, and Hummel (1972)
find that senior report more change consistent with their personality
than freshmen.

However, in an attempt to evaluate the effects.of environment
upon students, Privateer (1971) examined the effects of a co]]ege en- \
vironment upon entering freshmen, Six hundred freshmen were assessed
with’the V.P.I. on entry and again in eight months Results show
a student's congruence with his environment was not significantly
different over this time period. Gile's study (1975) in administering
the V.P.I. to 409 two-year college students also failed to suppont the
question of stereotype changes\at vandous stages of occupational
preparation as predicted by Holland (1973).
Summary

The review of literature indicates, then, that: (1) Holland's
theory proposing that individuals tend to choose actual environments
consistent with their personality types is géneral]y supported (2)
Engineering students and engineers are genera]]y found to be "emotionally
stable,. se]f-sufficient goa]-oriented serious, and conscientious"
and that engineers in different job duties. tend to have different
personalities, but there are conflicting findings on personality tnaits
of engineering students or engineers in different specialties, and
'(3) the personality of students becomes more stereotyped with the
type demanded by a particular environment over a period of time s

~

though with a few exceptions.

" Hypotheses o )

In the present study, the,following hypotheses stated in null



form are to be tested:-

Hypothesis 1

There are no significant differences in mean raw scores
~engineering students and engineers.

Hypothesis 2

There are no significant differences in mean raw scores
second and fourth year engineering students and enginéers.

There are no significant differences in mean raw scores
second year engineering students and engineers,

Hypothesis 4

There are no significant differenges in mean raw scores

fourth year engineering students and engineers.

Hypothesis 5
There are no significant differences in mean raw scores
second and fourth year engineering students.

Hypothesis 6

There are no significant differences in mean raw scores

engineers in high, middle and young age oroups.

Hypothesis 7 SN

"~ There are no significant differences in mean raw scores
engineérs who have considered change of occupation anqwthose
have not.

Hypothesis 8

«

There are no significant differences in mean raw scores

Chemical,'Civil, and Mechanical Engineers.

for

for

for

for

for

for

for .

who

for
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Hypothesis 9

There are no significant differences in mean raw scores for
Chemical and Civil Engineers.
Hypothesis 10

There are no significant differences in mean raw scores for |
Chemical and Mechanical Engineers,

Hypothesis 11

There are no significant d1fferences in mean raw scores for
Civil and Mechanical Engineers.

Hypothesis 12

There are no significant differences in mean raw scores for
Chemical, Civil, and Mechanica] Engineering Students

_ Hypothesis 13

There are no significant differences in mean raw scores for
Chemical and Civil Engineering Students. - .
Hypothesis 14

There are no significant d1fferences in mean raw scores for

Chemical and Mechanical Eng1neer1ng Students

Hypothesis 15

There are no significant differences in mean raw scores for
Civil and Mechanical Engineering Students.
Hypothesis 16

. There are no significant differences in mean raw scores for

Development Sales and Production Engineers. \



CHAPTER ‘111
METHODOLOGY

The Sample

The sample consisted of 128 male students'registered either-in
their second or fourth year of studies in Chemical, Civil, or
Mechanical Engineering at Uriversity of Alberta, and 74 male Chemical,
Civil, and Mechanical engineers currently working in the city of
Edmonton, A]berta. A random sample of 275 second or fourth year
Chemicel, Civil, or Mechanical engineering students was drawn from
the Engineering Student List (1980) furnished by the Faculty of
Engineering, Uniyersity of Alberta.” The engineering firms ofAthe three
specialties were randomly selected from the telephone directory and
invited to participate in this study by phone'ca1l. Tables 1 and 2
present the analysis of sample, N represents the number of engineering
students or engineers who have completed the Vocationa] Preference
Inventory (V.P.I.) which are usable iﬂi

Subjects were chosen in second or fourth year of studies in
Chemlcal Civil, and Mechan1ca1 Engineer1ng for the purpose of
stage compar1son of personality patterns Three age groups uere formed-
among engineers in which subjects aged 41 or over (N=18) were ciassi-
ffed as a high ege group. Subjects between the ages of 37 and 40
were cons1dered as a mido]e age group (N=21), and subjects between 19
and 30 (N=35) were classified as a young age group. They were chosen
to investigate any‘age-related change in personality patterns.

Three specialties, namely, Chemical, Civil, and Mechanical yere '
chosen for crpss comparisen of personality patterns, 'Since there was

30
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TABLE 1
ANALYSIS OF SAMPLE BY SPECIALTIES AND YEAR OF STUDIES

‘ Y ar 11 Year IV Total

Specialties - N N N
Chemical Engineering Students 24 12 36
Civil Engineering Students 23 21 44
Mechanical Engineering Students 25 23 48
Chemical Engineers - - 16
Civil Engineers - - 36
Mechanical Engineers ‘ - - 22

Total ' © 72 56 . 202

| TABLE 2

ANALYSIS OF SAMPLE BY AGE

ENGINEERiNG STUDENTS . ENGINEERS
Age Group Frequency Pércent - Frequency " Percent
16-18 2 1.6 0 0.0
19-22- 99 1 77.3 4 5.4
23-30 % 20.3 n 4.9
131-40 _ 0 0.0 21 28.4
4 or over 1 0.8 . 18 24,3

1

~ Total 128 ©100.0 7% 100.0

e
g




only one Basic Research engineer in the sample, he was not included
for analysis. Therefore, only three groups were formed among
engineers ef different Job duties, namely, Development (N=6),
Sales (N=4), and Production (N=63) for cross comparison of per-
eona11ty patterns. ’ |

Lastly, for compar1son of consistency of personalfty type and
environment and change of occupation, two groups, name]y, those who
have considered change of occupation (N=18) and those who have not
(N=56), were fonmeo among engineers |

The Instruments

Two genera1 questionnaires (X & Y) and the Vocational Preference
Inventory (v.P.1.) were used in the study. The V.P.I. was used to obtain

) scores on Holland's six personality types.

The destionnaires Quest1onna1re X (Appendix B) was designed

to gather some demographic data for c1assif1cation purpose, in-
formation on satisfaction with present occUpat1on, consideration
of change of occupation, and degree of confidence or confusion
in the choice of engineering program at university from the |
engfneers. Question #1 was for sex 1dent1f1cat1on as this stndy
would on1y sample ma]e_engineers fnr investigation. Question #2
~was for grouping engineers into different age groups to examine
if there was any age-re]ated persona]ity change Questions #2, 5,
7 and 8 were included for cross va11dat10n of information and to
examine whetner there were any relationships among the four variables
The'inhiusion of Question #4 was to determine whethen there—were

any differences in personality patterns of engineers in different

speciaIties Question t6 was 1nc1uded to study whether there were
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any differences in personality patterns among engineers in

" different job duties. According to Dunnette, Wernimont, and
Abraham (1964), there were four different engineering job due1es:
Basic Research (investigating problems of a fdndamental nature

and developing and testing hypotheses); Applied Research and
Deve]opment (deve1op1ng working models and completing experimental
and pilot projects), Production and Process Eng1neer1ng (planning
efficient use of equipment and materials, simplifying production
methods and controlling expenses); and Sales and Technical |
Serv1ce (working with customers' representatives, selling {deas to'
people, and keeping informed about competitive products and
activities). Lastly, the last four questions, namely #9 to #12
were 1nciuded to see if there weregany differences in personality
patterns of engineers who have considered change of occupations
and those nho‘have;not and what their preferences would be if
;hey had considered chahging to other occupations. There were
similar criteria for 1ne1usion of questionnaire 1tems' for
Questionnaire Y (Append%x Cf'which was designed to gather some
demographic data for classif1cation purpose, information on
satisfaction with present program and degree of. confidence or con-.
fusion in the choice in eng1neer1ng program at- university from the
engineer§ng ents .

" The Vocational Preference Inventory-‘Descr{pgion " The

Vocat1ona1 Preference Inventory (1977), is a persona11ty and
1nterest inventory, composed of 160 occupational titles covering
a broad range from p11ot through bu1]d1ng wrecker to amy genera1

The subject is instructed to indicate on the answer sheet which
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occupations fntérest or appeal to him/her, and which he/she
dislikes or finds uninterestiné. He/She is 1nstrucfed to
make no response when he/she 1s undecided. ‘

The inventory is composed of eleven scales: Realistic,
Intellectual, Social, Conventional, Enterprising, Artistic, Self-
Control, Masculinity, Status, Infrequency and Acquiescence. The
first six scales as described in Chapter II représent the ‘personal
orightations, while the other five scales provide a means of
evaluating the subject's test-taking consistency. The. Self-
Control scale reflects the degree of spontaneity in 1iving; tbe
Masculinity scale 1nd12ates occupét1ona1 roles identified thh
'mgles and females; the Status scale indicates vocationa choices
in terms of prestige ranking; thé Infreqhency scale, actually a .
Social Desirabi]ity-scale, indicates the subject's choices in
térms of typical and popular 1ikes and dislikes; the Acquiescence
scale, a fakea811jty scale, detects dissimulation and extreme |
resbonse biases. | | |

Each qg;the first nine scales consists of 14 overlapping
items, yielding a raw score range from 0 to 14. From the first
six scales, Hollamd obtains'a profile of the ranking of the six
personaiity categories. The higher a person's score on a scale, .
the greater his/her resemblance to the type ihat scale repre-
sents. His/Her highest score represents his/her personality
" yge", h157ﬁer profi]e ofvscores (obtained by ranking the scale
- scores from highest to Towest) represents his/her personality
"pat ern". The Infrequency scale consists of 20 items, yielding

a raw\scdre range from 0 to 20, and the Acquiescence sca]e of
! : .
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30 items, and from 0 to 30 respectively..

In the present study, only the first six scales were used.
The persoha11ty “type" denoted by the»Occupations Finder (Ho]land,
1977) for fhemica] and Civil Engineers is "Intellectual” whereas
. for Mechanical Engineers fs "Realistic". The personality "pattern"
presented in Occupations Finder (Holland, 1977) for Chemical
and Civil. Engineers 1s "IRE", and Mechanical Engineer is "RIE". -

The Vocat1onai Preference Inventory: Reliability The V.P.1.

« Manual (Holland, 1975) reports 1pterna1 consistency co-
efficients (Kuder-Ri{chardson formula 21) ranging from .85 fo~.89
for 6,289 male college students and from .76 to .88 for 6,143 fe-
male college students for the f1r§t six “personality type" scales,
and from .57 to .86 and from .50 to .85 respectively for the male
and female sa oles for the remaining a.pIes.. Retest re]iability
coefficients for Kansas State:Freshmen'(szs) over a<one-ye$r‘
period, are reported as from .Gf\td .86, while coefficients for
National Merit finalists, male (N=432) ana female (N=204) over

a four-year period, range from from .47 to .61 and .45 to .56
respectively for faé.“type" scales. This low re]iabi]ity_over
time could be a function of personality change, or perhaps,
because of the somewhat extreme nature of the sample, of re-
gression toward the mean. '

The Vocational Preference Inventory: Validity Studies on the

validity of the V.P.I. have presented supporting evidence as
well. Hasse (1971, p.182) correlated the six V.P.I. scales and

47 scales of the Strong.Vocat1pna1,Interest Blank (S.V.I.B.)

and fbund-"...}. 100% of the trace was extracted by six
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canonical rooté." ‘The six correlations for a sample of 176 male
college stu n?i_zi96§f>from .§6 to .86. Hasse'conc1udes "o
the V.P.I. and S.V.l1.B. measure similar dimensions." (p.183).
Lee and Hedahl (1972) categorized 432 male college freshmen
according to their V.P.I. high- point codf and compared them to
the Basic Interest (B.I.) scales of the S.V.I. B They found -
the B.I. sca1es discriminated among the types with moderate
efficiency. In fact, 21 of the 22 F-tests and 19 of the Scheffe
multiple comparisons among the means were significant. These
findings receive further support from Cole and Hansen (1971)
whose work shows high internal structdra] relationshipé of scales
from the S.V.I.B. and the V.P.I.. Using the V.P.I., S.V.I.B.,
and the 16 P.F., Hughes (1971) categorized working males as types
by using their occupatiohs. He tested what éharacterist1ps were
found for what types and reports the V.P.I. placed 42% of-tne men
in correct oécupational»categor1es, the S.V.I.B. placed 14% to 35%,
the 16 P.F. placed 23% correctly. Campbell (1971) created six
V.P.I. scales for the S.V.I.B. by using definitions of the
personality types and lists of occupational tit]es reported by
Holland. Rescoring the Strong criterion groups of employed
| adults for a sample of 76 occupations the Campbell form of the
- V.P.I. and V.P.I. agreed on the main classification of
- occupation 84% of tﬁe time. Campbell apparentIy'feels that the
V.P.I. is a creditable instrument in that compu;erized profiles
of the S.C.I.I. now include a 1isting of the six V.P.I. scales
as "General 0ccupat1§na1 Themes" (S.C.1.1. Form T325).

Willfams (1972) assessed 145 male graduite students, sorted
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according to Hol]and s types, p%yysing the V.P.I., 16 P.F., and
the Allport-Vernon-Lindzey Study of Values (A V.L.). His
findings indicate the V.P.1. correctly fdentified 93 of 145
students, while the 16 ;{F. 1deht1f1ed 83 of 145, and the A.V.L.
67 of 145. However, in a eim11ar study by Harvey (1971), using
the V.P.I., selected scales of the S.V.I.B., the E.P.P.S., the
A.V.L. and the D.A.T., he reports moderate relationships between

types and their assumed characteristics, but some 1ncc)n51st:enc'i‘és_%k

were observed.
“

In studies of vocation aspiration, the V.P.I. has been found

to be predictive of choice of major field and occupation over one-

and two-year intervals for both students- of average and high

aptitude (Ho]land‘& Lutz, 1968; Holland, 1962). The effieiency
of these'predictions is only moderate, ranging from 35 to 60
percent accuracy. Other 1nvest1gaiors have produced conflicting
results. Southworth.and Morningstar (1970) using discriminant
function, predicted per§1stence in engineering over a two-year
interval Qith moderate success. Wall (1963) was eble to dis-
tinguish engineering from other majors but falled to predict
persistence in engineering, Using special short form of the

V.P.I. (66 items for 10 scales), Krulee, 0'Keefe, and Goldberg

(1966) found that even grossly abbreviated V.P.I. scales would

discriminate students from those who transferred to other fields.

Collection and Scoring o

147 research packets conta1n1ng General Instructions (Appendix A),

Questionnaire X (Appendix B), the V.P.I. and 1ts accompanied answer

sheet were sent to Chemical, Civil and Mechanical engineering firms



previously invited to participate in this study by phone calls.

Another research packets containing General Instructions (Appeﬁdix A),
Questionnaire Y (Appendix C), the V.P.I. and 1fs accompanfed answer
sheet were sent to 275 seeond or fourth year Chemicel, Civil and
Mechanical engineering students randomly drawn from the Engineering~~
Student List (1980) furnished by the FSEulty of Engineering, University ¢
of Alberta. Subjects were asked to complete the questionnaire and the
V.P.I.. A follow-up phone call was made to the non-respondents five
weeks after the packets were sent. Co;pleted packets were returned in

a self-addressed stamped envelope provided. A totqi of 164 and 97
packets were received from the eng1neer1n§ student group and the
engineering group respectively. The V.P.I. and the questionnaire -
were handscored. 36 subjects from the engineering studeez group were
eliminated from further analysis because of missing data and extreme
response detected by the scales as outlined in the Manua] (Hol1and
1975, pp.8,9) leaving 128 for further ana]ysis while in the engineering
group, 23 subjects were eliminated, leaving 74 for further analysis.

Ana1ys1s of Data

The data collected on each subject from the questionnaire and
their raw scores on each of the first six scales were entered into com-
puter for programmed statistical éna]ysis. A11 hypotheses were tested
across all six séa]es using one-way mu]tivarfate analysis of variance
for unequal Ns (Finn, 1974) wfth the computer program MUL16 (DERS
University of Alberta 1980) This procedure 1nc1udedéa 95 percent ‘
simultaneous confidence tntervals on pafrwise differences of each
scale. Chi-square contingency ;est (Johnson & Jackson, 1959) was also used

for Hypotheses 5 and(7. An one-way analysis of variance was also used for |
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. further analysis of some of the statistically significant hypothesé's.



CHAPTER IV
RESULTS

Hypothesis 1

There are no significant differences in mean raw scores for

engineering students and engineers. ' s .

The means, variances, and multivariate analysis of variance are
shoun'in Tables 3 and 4 respectively. °

As indicated in Table 4, a significant difference was found
. between the erigineering student group and the engineering group at
the 0.Q5 level of significance.according to the Hi]ks' Lambda test
(F=2.85, df=6/195, p<0.05). Therefore, the null hypothesis is
rejected. | | | . '

To determine which dependent variabie difference or dependent
variables' differences contributed to the rejection of th1S hypothesis,
the 95 percent simultaneous confidence intervals on pairwise differences
were constructed. The results of these mu]tiple comparisons are sum-
marized in Table 5. Since the confidence intervals for the six com-
parisons contain 0, there is no significant difference at the 0.05
level for the six comparisons. - A

A oneewcy ANOVA was applied to the same deta fpr,further analysis.
The results as presented in Table 6 show that there is a significant
difference in tne Realistic and Social scales fOr the two groups
- (F=13.01, df=1/200, .p<0.001; F=5.50, df=1/200, p<0. 05), while the
other four scales reveal no significant difference

Figure 1 presents the V.P.I. profilés of the engineering stsaent

40 - A



TABLE 3

MEANS AND VARIANCES, V.P.I. SCALES
OF ENGINEERING STUDENTS AND ENGINEERS

ENGINEERING STUDENTS - ENGINEERS

V.P.I. Scales - (N=128) (N=74)

? : Mean Variance Mean Variance
Realistic ' 4.64 9.57 6.35 11.96
Intellectual - 5.39  13.39 6.43 ,13.54
‘Social - 1.73  6.20 2.70  10.88
Conventional . 222 617 2,57 " 5.5
Enterprising ' 3.67 9.61 3.89  10.34

Artistic : 298" 11.48 3.78 14,17

&



TABLE 4

ONE-WAY MANOVA OF 6 V.P,I. VARIABLES
. OF ENGINEERING STUDENTS AND ENGINEERS

42

Wilks' Lambda = 0.92
F=2.85 -
df = 6/195
p=0.0115*
* p<0.05"
TABLE 5

. SUMMARY OF THE MULTIPLE COMPARISONS -
BETWEEN ENGINEERING STUDENTS AND ENGINEERS*

V.P.I. Scales

Mean Dif?erehce

Confidence Interval

~ Realistic

. Intellectual
Social B
Conventional
Entérprising?.

Artistic

1.7
1.04
0.97
0.35
0.22
10.80

-0.013 to 3.434 .

-0.913 to 2.8
-0.531 to 2.468
~0.951 to 1.648
-1.456 to 1.89%

-1.083 to 2,682

”‘{’/’ *“:0‘0'5

LIRS



OF ENGINEERING STUDENTS AND ENGINEERS

TABLE 6
ONE-WAY ANOVA

43

V.P.I. Scale . Source SS Ms** F P

Realistic Between Group 137.23 137.23 13,01 0.0003***
Within Gréupo 2110.33 10.55

Intellectual  Between Group 50.89 50.89 3,75 0.0543
Within Group 2716.63 13.58 |

Social Between Group 43.97 43.97 5.50 0.0199*
Within Group 1598.43  7.99

Conventional Between Group 5.1 5.71 - 0.95 0.3306
Within Group 1200.04  6.00 A

Enterprising éetween Group  2.27 -2.27 0.23 0,6339
yithin‘Group 1995.32) 9.98

Artistic Between Group 29.97 29.97  2.38 0.1245

12.59

Within Group 2518.51

af=1/200
* pe0.05
**% pef) 001



'MEAN RAW SCORE

44

FIGURE 1
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and engineering groups. The overall shapes of the two curves are
quite similar with the- engineering group having a comparative]y

higher mean scores in all six of the scales. Both groups show marked
ve]eiations on the Realistic and Intellectual scales, lesser elevation
on Enterprising, and a depression on the Social and Conventiona]A
scales. The patterns of general similarity suggests that the per-
sonality patterns of the enginééring student group in their preparation
stage are rather consistent though significant]y different It is

-

interesting to note that both have the same personality pattern "IRE" 7
derived from the three highest V P.I. mean raw scores\ as suggested
by Hol?tand (1977) _

It appears, therefore, that ‘there is an overall significant
difference in personality patterns between the engineering student
group and the engineering group with the engineering group comparative]y

higher on the Reaiistic and Social scales.

Hypothesis 2

There are no significant differences in mean raw scores for
second and fourth'year engineering students and engineers

The means, variances, and multivariate ana]ysis of variance are
shown in. Tabies 7 and 8 respectively Table 8 revea]s no significant
difference for the three groups at the 0.05 level,

_ Figure 2 presents the V.P. I. profiles for the three groups. The -
overaliishapes of the three curves are quite similar with engineering
group having higher scores fn five of the six scales The first three |
highest mean raw scores which constitute their respective personality

_patterns are Intellectual, Realistic, and Enterprising "IRE" for the
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TABLE 7

MEANS AND VARIANCES, V.P.l. SCALES
OF SECOND AND FOURTH YEAR ENGINEERING STUDENTS AND ENGINEERS

ENGINEERING STUDENTS . ENGINEERS

V.P.I. Scales  Year II (N=72) Year IV (N=56) (N=74)
‘ ' Mean Variance Mean Variance Mean Variance

Realistic 4.58 9.8 4.71  9.17 6.35 11.96

Intellectual *  5.25 1313 5.57 13.67  6.43 15.54

Social 1.67 506 1.82  7.65 2.70  10.88

Convenfiona] 2,42 6.97 1.96 5.03 ' 2,57 5,54

Enterprising  3.92 11.83 3.36 6.5¢  3.89 10.34

Artistic 2.72. 1076  3.32 1222 . 3.78 14.17
TABLE 8

~ ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF SECOND AND FOURTH YEAR ENGINEERING STUDENTS AND ENGINEERS

" Wilks' Lambda = 0.9]

T F=1.63
df = 12/388 .

p=0,08
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three groups. _

In sum, it appears that there is no significant difference in
personality patterns for the second and fourth year engineering
students and engineers. | |

Hypothesis 3

. There are no significant diffeiences in mean raw scores for
secend year engineering students and. engineers,

The means, variances, and multivariate ana]ysis of variance are
shown in Tables 7 and 9 respectively, .

The null hypothesis was rejected. There was a’significanEWWﬁuL\&\\\\\
difference for the second year engineering student group and the :
.engineering group at the 0.05 level (F=2. 52, df=6/139, p«0.05).

TabLg 10 shows there is no significant difference at the 0.05
Tevel for the six pairwise comparisons.

A one-ney ANOVA was applied to the same data for further analysis.

.The results as presented in Table 11 show there is a significant
difference in the Realistic and Social scales (F=10. 29 df=1/144,
p<0.01; F=4. 82, df=1/144, p<0.05), while the other four scales reveal
no significant differences for the two groups.

Figure 3 presents the-V.P.I. profiles of the two groups. The over-
all shapes of the two curves are rather similar with the engineering group

//hav1ng higher‘scores on five of the six scales; presenting the per-
sonality pattern of a _typical engineer "IRE" predicted by Holland (1977).
.To sum up, it appears that there-is a significant difference in
) personality patterns for the second year engineering students and
the engineers with the engineering group. having a significantly higher

score bbth in the Realistic and Social scales,



TABLE 9

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF SECOND YEAR ENGINEERING STUDENTS AND ENGINEERS

°

Wilks' Lambda = 0.90
F'= 2.5
df = 6/139
p = 0.02%
*pl) 05
TABLE 10 .

SUMMARY OF THE MULTIPLE COMPARISONS ~
BETWEEN SECOND YEAR ENGINEERING STUDENTS AND ENGINEERS*

| V.P.I. Scales . ﬂean Nifference Confidence Interval
Redlistic . .77 ~ -0.254 to 3.790
Inteﬂec‘tuaf - 1.18 -1.050 to 3.415.
sbgia;l‘ . .04 -0.694 to 2.766
Conventional 0.8 . 21,377 to 1.679
" Enterprising w002 -2.059 to 2,010

Artistic . 1.06 C . 21,099 to 3.222

*0¢=0.05

49
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Inte]léctuaf‘

Social

* Conventional

Enterprising

-~

A(tistic

TABLE 11
ONE-WAY ANOVA

OF SECOND YEAR ENGINEERING STUDENTS AND ENGINEERS

Y

50

W

++

** <001

s Source ss MS F P
tween Group  114.07 114.07  10.29  0,0017%*
cﬂi Group  1596.37 - 11.09

"Between Group 51,02 51.02  3.77 0,054

Nithin Group  1947.66 13.53

Between Group  39.17  39.17  _4.82, 0.0297*
Within Group  1169.46 8.12 ) '
Between Group 0.83 0.83 0.13  0.72177
Within Group  911.66 633

Between Group - 0.02.  0.02 0.00 0.9644
Within Group 1616.64 = 11.23 |
Between Group 41,12 41.12 3,25  0.0736
. Within Group 1822.98 12.66

+df=1/144

*. pef) .05
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Hypothesis 4

There are no stgnific&nt differences in mean raw scores for

fburthiyear engineering students and engineers.

The means, variances,:and mu]tiyar1ate analysis of variance are
presented in Tables 7 and 12 respectively.

The results of the one-way multivariate analysis of variance
supported the null hypothesis. There was no s1qn1f1cant mean
difference between the fourth year engineering students and engineers
in terms of the six scales at the 0.05 level of signifitance.

’F%gure 4 presents the V.P.I. profiles of the two'groups. The’
overall shapes of the two curves are quite similar with the en- g
gineering group scoring higher on all the six sca]es,tprgsenting thev
personality pattern of a typical ellgineer "IRE" predicted by
Holland (1977). |

TABLE 12

"_N

ONE-HAY MANOVA OF 6 V.P.I. VARIABLES
OF FOURTH YEAR’ENGINEERING STUDENTS AND ENGINEERS

Wilks' Lambda = 0.92
F=1,73
df = 6/123

p= 0.12 ’

It appears, therefore, that there is no sign1f1cant di fference
1n persona11ty patterns between the fourth year engineering students

and the éﬁﬁiﬁbers.
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Hypothesis 5 ¥

1

There are no significant differences in mean raw(scores.for the

-
'.' p

second and fourth year engineering students. -

The means, varianees, and multivariate analysis of variance are
presented in Tables 7 and 13'respectiveiy.‘ | ‘

The resudts of the one-way multivariate ana]ysis of variance
supported the nuii hypothesis. There was no significant mean
differenCe betueen the second and fourth year. engineering student. in
terms of the six scales. Chi-square analysis shown in Tabie‘Tq

Npresentjng the number of students observed high-point score co‘nsistent
. and not consistent with the expected geore "Intellectuai" (Hoi]and
1977) also confirmed the null hypothesis of no signi]hcant difference
between the t;o qroups at’ the 0.05 level of significance.
| Figure 5 presents the V.P.I. profiles of the two grouos.“iﬁey
share similar btofiles with identica] personality patterns consistent
with the one “IRE“ predicted by Héiiand (1977).
In sum, there is no siqnificant difference in persona]ity patterns
" between the second and fourth year engineering studgnts.
Hypot esi%l6 , N ;fif

S There are no significant differences in mean raw scores forl

’ /engineers in high middie, and young age gﬁoﬂps
‘;f . The means, variances and multivarﬁate anaiysis of variance are
2 presented fn Tables 15 and 16 respeétively A ’
' The results of the multivhriate analysis of variance tend to
support the null hypothesis. No siqnificant difference in mean

" raw scores was found among the three groups.. . i



TABLE 13
ONE-WAY. MANOVA OF 6 V.P.I. VARIABLES

OF SECQND AND-FOURTH YEAR ENGINEERING STUDENTS AND ENGINEERS

55

C

o - ‘7 _.4;:": - ﬁ‘ h
[ N . . » .
R g Wilks' Lambda = &.98
e \Qy. . F = 0.44
BT _ df = 6/121
S it v e '
_:,(' i > ’ ‘(‘. p = 0.85
-3 '
J, v..,‘z;:
TABLE 14
-,
CHI-SQUARE ANALYSIS*
. bredicted Type ~ Engineering Students
(Intellectual) Year II  Year IV . ' X2
- . \/
consistent 28 17 4 1.0t
not consistent - 44 39

. — o o

- B Ty

B ' : *ol= 0.05
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TABLE 15

MEAHS AND VARIANCES, V.P.1I. SCALES
OF HIGH, MIDDLE, AWD YOUNG AGE ENGINEERING GROUPS

_HIGH AGE MIDDLE AGE . YOUNG AGE
. - -
V.P.I. Scales fi=18) (N=21) —(N=35)

” Mean Variance  Mean Variance - Mean Variance .
Realistic  7.28 12.20  7.24 11.80 .- K34 999
Intellectual 7.56 11.58  6.19 11.g7 ﬁ”ié‘bp:"}%]q.e9,
Social 1.56 504 371 16.68  2.69%.. b7

’ . » *’&f:l:;e.‘.’:.

Conventional  2.50 7.5 2.62 4.7 2,57 Mg
Enterprising 3.50 12.8] 3.86 9.74 4N 9.30
Artistic 322 1.28  4.05 ged3 391 1579

TABLE 16

ONE-WAY MANOVA OF 6 V.P.I. VARTABLES
OF HIGH, MIDDLE, AND YOUNG AGE ENGINEERING GROUPS

Wilks' Lambda = 0,80 = .

| Feli2r o

df 5 12/132
p=0.24
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A one-way ANOVA was also performed on the same data. The results
(in Table 17) indicate an aimbst significant difference 1n the
Realistic scale (F=2.93, df=2/71, p=0.06). The other five scafes
show no significant difference.

Figure 6 presents the ¥.P.I. profiles of the three groups. Al]l
three groups show marﬁ%’heiswetions in Realistic and Intellectual
scales, lesser elevations in Social and Conventiénal scales. ‘It is
interesting to note that there is a tendency that the higher the age,
the higher are the scores in the Realistic and Inteliectua] scales
whereas in the Enterprising scale, the opposite is true - the higher‘
the age, the lower is the score. ' ’

It appears, therefore, that there is no significant difference in

personality patterns among the high, middle and young age engineering

groups.

s ! _ ..

Hypothesis 7 . . .

There are no significant differences in mean raw scores for

engineers who have considered change of occupation and those who have

not.
e

’

The means , variances and mu]tivariate analysis of variance are
§r
presented in Tables 18 and 19 respectively

nul] hypothesis was rejected There was a significant

diffjrrnyé-betueen the engineers who have considered change of occu-

pation and'tipse whq Kive not (F=3.18, df=6/67, pe0.01). A Chi-square
anaiysis (Tahﬂe.gg}fziso confirmed there was a significant difference
betueen the tuo groups. Of 18 engineers who have considered .change of

. occupation, 14 have persona]ity t&pes“ inconsistent with the environ-



TABLE 17
ONE-WAY ANOVA

OF HIGH MIDDLE, AND YOUNG AGE ENGINEERING GROUPS

l’%\)’},

59

++

V.P.I. Scale Source SS - MS F P
Realistic Between Group 67.56  33.78  2.93  0.0596
' Within Group 817,31 11.51
Intellectual  ‘Between Grgup 30.48 15.54' 1.11  0.3341
Within Group 971.68 , 13.69 .= -
Socfal Between Group 45,19 22,59 2.1 0.1288
Within Group 760.27  10.71
Conventional  Between Group 0.14  0.07 0.0 0.9881
| Within Group 410.02 577
Enterpriging Between G 4,52 - 2.,26 0.21 0.8103
Mithin Gro "§ 760.61  10.7 s
Artistic “Between Group  7.73  3.87 . . 0.26  0.7689
Hithin Group 1040,81 14,66 °
1 . . . M -

A

are2/n1”
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TABLE 18
MEANS AND VARIANCES, V.P.I. SCALES

FOR ENGINEERS WHO HAVE CONSIDERED CHANGE OF

-OCCUPATION AND THOSE WHO HAVE NOT

vy

vy 3
-

' 2\ (N=18) F/\(N=56)
V.P.I. Scales ﬁean | Variance Mean Varianqe
Realistic 6.78 13.17 621 .49
Intellectual 7.78 11.95 6.00 13.27
Social 4.89 18.32 2.00 6.46
Conventionﬂ 2.28 3.64 | - 2.66 6.12
Enterprising 4.78 8.39 3.61 10.63
. Artistic 4.6 18.24 3.52  12.57

A\ = Engineers who

% A = Engineers who have not consider

o~ .

L4

have consfdered ¢ A

%

TABLE 19
6 V.P.I. VARIABLES.

4" ONE-WAY MANOVA OF

OF ENGINEERS WHO HAVE CONSIDERED CHANGE OF

OCCUPATION AND THOSE WHO HAVE NOT _

e of occbpétion
ange of occupation‘

61

Wilks' Lambda = 0.78

F=3.18
df = 6/67
P = 0.00839%+

g pe0.01
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TABLE 20 ’ Ny
CHI-SQUARE ANALYSIS

Predicted Type -

2
(Intellectual) A / A X
consistent 4 | 34 8.08%*

not cons istent 14 22

’

A = Engineers who have considered change of occdpation
;(A= Engineers who have not considered_change of occupation
**p «z0.0] h

TABLE 21

SUMMARY OF THE MULTIPLE COMPARISONS .
BETWEEN ENGINEERS WHO HAVE CONSIDERED CHANGE

. OF OCCUPATION AND THOSE WHO'HAVE NOT++ . -
... V.P.I Scales ‘ Mean Di fference Confidence Interval ~
. S o ‘ ‘ o
Realistic 0.56 . -3.036 to 4.163
Intellectual - , 1.78 " -1.979 to 5.535
Soctal -2.89 . -0.302 to 6.079
Conventional -0.38 ' ~2.834 to 2.068
Enterprising o 1.17;‘.’\_: o -2.144 to 4.485
Artistic | .09 ' -2.804 to 4.991

™ ota 005 o, o
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ment (occupation). But the 95 percent simultaneous confidence intervals
test (in Table 21) after significant F reveals no significant di fferences
for the six scales in pairwise comparisons

A‘one;way ANOVA was also performed on the same data for further

analysis. The results (in Table 22) indicate a significant difference

in the Social scale (F=11.83, df=1/72, p<0.001) while the other five

scales are not significantly different.
Figure 7 presents the V.P.I. profiles of the two groups. Both
groups show marked elevations on the Rea]istic.and Intellectual scales,
and lesser elevations on the Enterprising‘and Artistic scales. It is -
‘interesting to nofe*that those‘who have not considered change of .
occupation have depression in the Social scale, which i$ typical among
engineers.'wheheas for those who have considered change of occupationg-
there is a marked elevation in the Social scale. £x

| In sum, it appears that the engineers who have‘considered change
of occupation dtzger significantiy in personality patterns from those

who have not. They have a comparatively higher mean raw score in

the Social scale.

" Hypothesis 8

There'are no significant differences in mean raw scores for e
Chemical, Civil, and 5schanica1 Engineers.

The means, variances, and multivariate«anaiysis of variance are

-presented ¥n Tables 23 and 24 respectively.

‘ ?\resu‘lts tend to support. the null hypothesis. No significant:

difference was found among the threi!groups.

Figure 8 presents the V.P.I. profi]gz}of the three groups. It is’

4

v
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Within Group 1032.26
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TABLE 22
ONE-WAY ANOVA
OF ENGIMEERS WHO HAVE CONSIDERED CHANGE
OF OCCUPATION AND THOSE WHO HAVE NOT
- o +
V.P.1. Scale Source SS MS F P
Realistic Between Group  4.32 4,32 0.35 0.5539
~ Within Group 880.54 12.23
Intellectual Between Group 43.~05’ ‘43.:05 '3.23\‘ 0.0764
Within Group 959.11 13.32
. i Q .
.Social Between Group 113.68 1?3f68 0.0009***
Q Within Group 691.78 9.61
Conventional Between Group  2.00 2.00 0.35 0.5547
| Within Group 408.11 5.67 )
Enterprising Between Group 18.67 18,67 1.80 0.1839
o Within Group 746.47  10.37
. . Ea Q . , .
Artistic Between Group 16.28  16.28 1.14 0.2902
\ 14.34

*af=1/72

**De0) 001
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TABLE 23

MEANS AND VARIANCES, V.P.I. SCALES
OF CHEMICAL, CIVIL, AND MECHANICAL ENGINEERS

CHEMICAL ENGINEERS CIVIL ENGINEERS MECHANICAL ENGINEERS

V.P.I. Scales (N*lG) (N=36) (N=22)
Mean Variance  Mean Variance Mean Variance

’ R T
Realistic 6.06 B.06 ' 6.25 '12.97  6.73 12.93
Intellectual 6.94 - 18.31~  6.42 13.97  6.09 9.08
Social - 3.81  10.90 247 N.25  2.27 9.1
Conventional 2.50 4.13 2.53  5.64  2.68  6.40

Enterprising 4.81 10.90  3.50 9.53 3.8 10.39
Artistic . 5.9 19.06  3.72 15,03 . 2.32  3.67
X
TABLE 24

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF CHEMICAL, CIVIL, AND MECHANICAL ENGINEERS

" Wilks' Lambda

= 0.84
F =1.02
B df = 12/132
p=044 "
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noted that with the exception of the",Art*lst'lc scale. the overall’?*%bapes‘

)
of the three curves are quite simllar. A1l three groups show marﬁd

'elevatfons on the Realistic and Intellectual scales, Tesser elevatlons

-v

~on the Enterpr1slng scale, and depression on O?Conventlonal scale.
A marked elevation is also noted 1n the Artistic scale of the Chemical

Eng‘lneering group but a pronounced depressipn for the Mechanical

) Engi neeri ng group. 2

M

K It appears therefore, tha( there 1s no significant difference
in personality patterns among the Chem‘lcal Civil, and Mechanical
,.»’l . - :

~ Engt neering groups. °
SR ) . L ST V)

- Hypothesis 9

%" There are no si“gnff‘lcant differences hl mean r;‘cores for P
! ». @&’ '

Chemical and Civi1 Engirersi® - & LT
The means , va%ﬁl and. multlvarjate analysl? of variance are
presentea‘m Tables 23 an® 25 respectively. T R f

The results tetﬂ to suppo‘rt the nu’ﬁ hypothesis . Mo signi ficant
mean di fference was found betweew the two g‘lps
Figure 9 presents the V.P.I, profiles-of the two groups. - Both
| groups show marked elevations 1n the Realistic "and Intellectual scalc's

but depression 1n the Conventional scale. There is also a marked

pression for the S - .‘_
| In suu, it appears R ' there 1s no sign'lf'lcant d'lfference in per-
vsignlity pat,tems between the Chem'lc,' nd Civil Engineers. °

Thn m no ‘simiﬂcant differeuees in mean rm scores for

.?Mtﬂ mm&ﬁmm T

/



o . A . : : Te ) f';,'
T < TABLE 25 ¢ Bt
: N R ;o C
.. ONE-WAY MANOVA BF6 v.P.1. VAREABLES - -
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Wilks' Labbds'® 0.89 3
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SN riate analysi&-variance are
m-osented in Tables 23 and. 26 respe tively

The means,

The null hypothesis was rejected £ significant mean differencef “
was. ‘found between the two groups (F=2.48, df=2/31, p<0.05). However,
no significant difference was found between the two groups on each
of the six variables in pairwise conparispn with the 95 percent 5‘;
simultaneous confidence in,tervals test (Table 27) with the exception

-

pf the last scale (Artistic) which is very c&ose to significant

difgerence at the 0.05 1gvel o{ sigl;‘i&ance e 'F’i
~ Figure 10 presents the V.P a-l profi Tes of the two groug ’

Botii groups show marked eleﬁations in the Réalistﬁc and Phtellectual

scaﬂes, l;sser elevation in the Enterprising scale and a pronouneed .

depressiqn in, the Conventional scale. There is also a marked

elevation on the Artistic scale for thesJChemi’caT Engineers but a

»

depressio for the Mechanical Engineers.
ﬂxpothesis 11 ‘
C

»

T*here-are no significant differences in.mean ‘raw scores for

. -

\

Civil and ihchanical Eﬂginegm o
The neans variances multivariate analysis of variance are

N
L A .\'

presented in Tables 23 and 28 respectively.
The results tend tq' support the null h,vpothesis. Na significant
difference usafoupd betneen the two gnoups.. o . “ f‘”
Figure ) presents the V. P. 1 profiles of the two groups. liith f'f
the exeeption of the Artistie scale, the overall shapes. are very
sini'ur., neth groups shou narked elevations oa the Realistic and -

Intelleetuﬂ mies lesser elevation On i;he Entem scale., o



TABLE 26

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF CHEMICAL AND MECHANICAL ENGINEERS

2

Fee

. p = 0.045*

Wilks' Lambda = 0.68

2.48
of = 2/31

T A

"J

. -
*pe0.05

!“"'

MARY bﬁue MULTIPLE COMPARTSONS
- BETWEEN. CHEMICAL gn 'ME(‘#ANLCAL Ensxneeas*

u’t

TABLE 27

R

Se o -

!

V.P.1. Scales

Mean Di fférgnce "

P

‘ad

&

Conﬂ dence Interva]

‘Reald stjr.

Intélle,ctua'i -

Social, v

. ‘c.onvéhtionaf

Enterprising”

008
\.0;95 v" .
s

o -,q.es‘
0.85-

o~ .
1.54

" 5,233 to 3.903
. $

. "-4.140 to 5.834
| -2.810 to 5,889

-3, 412 'to 3.049

" 3580 to5459;_.
0. 793 to s.osz. T

R
L b Y i
. ' ) yor
.l"-,.‘ - ‘-.‘x,' .=t
3 X3 = -
- . ,":' "\ ;
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* and depressions on the Social and Conventional scales. There is also

a pronounced depression on the Artistic scale for the Mechanical

Engineering group, | {

. v

To sum up, it appears that there is nd significant difterence in'

personality patterns'between the Civil and Mechanical Ehgiqeers.

Hypothesis 12 ‘ | ] | -

fhere‘are no significant differences in mean raw°scores for

Chemical, Civil, and Mechanical Engineering Students

The means, var; "iances, and the multivariate analysis of variance
are presented in Tables 29 and 30 respectively. '

The null hypothesis was rejected Egere was U significant mean
"difference among - the three groups (F=2.02, df=12/240, p<0.05).
However there was no significant differedge in pairwise,comparison
~ for each of the six yariables with the 95 percent simultaneous
vconfidence interyals'test (Table 3l) at the 0.05 level of significance.
_ A one-way ANQVA was alsp applied to the same data for further
analysis. The results“prise;téd in Table 32 indicate significant _
'differences in the Conventional and Artistic scales (F=3.,12, df=2/125

p<0.05; F=3.67, df=2/125, p<0.05). * o\ o

f Figure l2 presents the V.PZI, profiles of - the;>hree groups . It

.‘is noted that with -the. exception of the Conventional and Artistic scales,
the overall shapes are rather simnlar. The three groups ‘show marked
elevations on the Realistic and Intellectual‘scales lesser on the
fEnterprising scale, and depression on the Social scale Eor the .
| Chemical Engineering Student group. they have a rehatively higher -
‘1score en the Conventional scale but’a}lower one on the Krtistic scale, |

\n‘b \ "‘_'/
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o TABLE 29

MEANS AND VARIANCES; V.P.I. SCALES
OF CHEMICAL, CIVIL, AND MECHANICAL ENGINEERING STUDENTS

Ql a
CHEMI CAL CIVIL MECHANICAL
V.P.1. Scales (N§36)_ (N-44)v (N=48)
Mean Variance  Mean Variance Megn_Vqrian‘
CRealistic /449 12.66 3.96 5.95 5.23 9.80
Intellectual 6.14 14,56  4.86 12.09  5.50. 12.79

Social ~ © 1.61 457  1.50 6.29 1.96 7.25

. . RS . -
Conventional L 3.08 9.3 7 1.84 3.18 1.92 -5.74
En_;erprising ‘ 3.8 885 3.23 8.4

| ", \
Artistfc T 2.86712.62 3 oogu 89
. —
- CHEMICAL = Chemical Engineering'Students
CIVIL = Civil Engineering Students - |
MECHANICAL = Mechanical Engineering Students .
. ) | | r -
N -\-JV- ' . . ' ,_a,A‘
v "Q o @& L e
xTABLE 0 o
g 0N£~HAY MANOVA OF 5 V., p1L WRIABLES -
or cusntcn. cIviL,; AND necmulcm. Eusmssmne swoﬁms -
Rpeoma ‘,, o _'; :’ ; . el _ 1 _ ' gj }r L
S e Witk Lambda-'OBZ* BN
| \,S’!‘ B -‘-327_.4., f. F -2 02 ~ﬁ"" S "




TABLE 31

~ SUMMARYOF THE mLTIPLE COMPAR I SONS
m CHEMICAL CIVIL, AND MECHANICAL E’SINEERING STUDENTS*

V.P.I. Scales Groups Hem Differe’nce Confidence Interval

‘. 'Soci'al,_} o ., %2

‘_‘; . — . R , \‘ﬁ" .
Realistic - 1-2 0.74 - © =2.175 to 3.655 )
143 -0.53" -3.394 to 2.325
S I AR -3.982 to 1.432
\ -1.976 to 4.936 .
 -2.752 to 4.029
-4.050 to 2.369

2.396 -
1.983
1.83¢

Intellectual S 1-2
1-3

_‘Conventional 12 -1.4 -1.077 to 3.562
2 A ' )

1-3 117, . -1.109 to 3.442
©2-3 1 -0.08 . . 4aW.2.230 to 2. o7w

Enterprising  * 1-2 . 013 ¢ _2.783'to .11

. s 13 0.0 -2.003t0 3.690 -
LR -3 © 0.63 -2.103 to 3.372

. -. ) ., a. -' . ‘
CArtistic 12 S ., - -4.088 to 2,204

-3 b L o500 to 12
-3 -1.03 © -3.95 t61.894 _°

e emegs o
I . 1= Chemical Engineering Students . - SN
o 2 -C'lvﬂ Eng'i S‘_tqunts '. S “1 '
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TABLE 32
ONE-WAY ANOVA

OF CHEMICAL d'ﬁllL AND MECHANICAL ENGINEERING STUDENTS - ﬁ
R

V.P.I. Scale Source  ~ SS Mstt

K

FoooPp

Realistic  Between Group  .37.44 , 18.72 1.97 0.1438
Within Group +1188.03 9.50

Intellectual Between Group  44.28" - 22.14 1.66 0.1949.
 Within Group 167819 S -

Social Between Grosy  3.85.  1.93 - 0.31 0.7371 -
Within Group - %89, 01 .. £.31 .~

Conventional Between Group  37.57  18.79 3.12 0.0475*
-]

¢ Within Group  752.30 #6.02 o . L
- Enterprising éétﬁeen Group b 15.59 179 0.80° 0.4507
‘ . Within Group 121463 9.72
- ) Ha ‘ .
 Artistic 'Be_mgen Group - 81.56 7 '20.78  3.67 0.0282* ‘
Within Group 1388.41 . 11.11 ) a
. f+df : 2/]25 ) . :?’ | . . | . “ .“"Z':‘rﬁfbi |
L Ype0.05 | o T

. R ') [ B i
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. W ‘ ' . '
whereas the Mechanical Engineering Student group show a higher score on
the Artistic scale but a lower one on the Conventional scale. B
It appears, therefore, that ther’e are significant differences in
personality pgtterns among the Chemica'l. Civi1, and Mechanical |
Engineering students with the Chemifcal Engineering students higher on
Conventional but lower in Ar:tistic. and the Mechanical hiqner in

Artistic ‘but Tower in Conventiona'l
>

ﬂzg%sis 13 ‘ ‘ ’
53 )
re are no significant di fferences in mean raw scores for

Chemical and Civil Engimeerhng Studénts.

¢
The means, yariances, and m mltivariate analysis of variaﬁce

_gre presented in Tables 29 and 33 arqspectively

The results tend to support the null hypothesis. Néisignificant B

mean difference was found between the. two groups. ¢ o
Figure 13 pmseots ‘the 3? I. profiles of the m groups, “Both
groups are sinﬂar in shapes md nave the consisi:ent perspnaiity
pattérns of T.R.E. as predicted by Holland (1977). .
| L It lwetrs. rtfore. that there is no significant difference ’
»in .persm'lity pctterns between the Chemi cal and Ci\b Engineering
gmtnesis woo N B
'i‘here are no significant differences in maan raw scones for
Chemiéal and Nechanicﬂh Engf neering Students
Tzne m. variances aud the nultinriate analysis of vari ance
Alcan imms 2 and 34 reSpectiveiy. |

-

-2



TABLE 33

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF CHEMICAL AND CIVIL ENGINEERING STUDENTS

Wilks' Lambda = 0.86
F=2.00
df = 6/73
p = 0.08
TABLE 34

ONE-WAY MANOVA OF 6 V.P.I VARIABLES
OF CHEMICAL AND MECHANICAL ENGINEERING STUDENTS

Wilks' Lambda = 0.82
 F=2.78
" df = 6/77

p = 0.01691*

*pe) .05
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there was no significant difference in pairwise comparison for each
of the six variables with the 95 percent simultaneous confidence
intervals test (Table 35) at the 0.05 level of significance.

Figure 14 presents the V.P.I. profiles of the two groups. Both
groups show marked elevations on the Realistic and Intellectual
scales but pronounced depression on the Social scale. The
Chemical Engineering Student group also shows a marked elevation on
the Enterprising scale, lesser on the Conventiona1 scale, and a
depression on ‘the Artistic scale whereas the Mechanical Engineering
Student group displays a higher score on the Artistic but a lower
score on the Conventional.

In sum, it appears that there is a significant difference in
personality patterns between the Chemical and Mechanical Engineering
Student groups.

Hypothesis 15

There ére no significant differences in mean raw scores for
Civil and Mechanical Engineering Students.

The means, variances, and the multivariate analysis of vaniance
are prgsented in Tables 29 and 36 respectively.

The results tend to support the null hypothesis. hNn significant
mean difference was found between the two groups.

Figure 15 presents the V.P.I. profiles of the two groups. w1th
the exception of the Artistic sca]e,.both groups are similar in shape.
They show marked elevations on the Realistic and Intellectual scales,
lesser on the Social and Conventional scales. The Mechanical Engineering

Student group has a comparatively higher score on the Artistic scale.
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TABLE 35

SUMMARY OF THE MULTIPLE COMPARISONS
BETWEEN CHEMICAL AND MEEHANICAL ENGINEERING STUDENTS*

V.P.I. Scales Mean Difference Confidence interv?]
Realistic -0.53 | -3.326 to 2.257
Intellectual 0.64 -2.456 to 3,734
Socfal -0.35 -2.424 to 1.729
Conventional ' 1.17 -1.103 to 3.437
Enterpr;sing 0.80 -1.837 to 3.434
Artistic -1.98 -4.627 to 0.669

*o<=(0.05

TABLE 36

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES
OF CIVIL AND MECHANICAL ENGINEERING STUDENTS

Wilks' Lambda = 0.92
CF = 1.3

df = 6/85

p=0.26
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It 3ppears. therefore, that the Civil Engineering students do

not differ s1gn1f1gant1y from the Mechanical Engineering students
in personality patterns.

Hypothesis 16

There are no significant differences in mean raw scores for
Development , Sa]es.‘and Production Engineers. |

Since there was on1y-one Basic Research Engineer, he was not
included for analysis. The means, variances, and the multivariate
analysis of variance are presented in Tables 37 and 38 respectively.

The results tend to support the null hypothesis. No significant
mean difference was found among the® three groups.

Figure 16 presents the V.P.I. profiles of the three groups.
The profile of the Production Engineering group is that of a "typical”
engineer showing marked elevation on the Realistic and Intellectual
scales, lesser elevation on the Enterprising scale and depreséions on
the Social and Conventional scales. However, the profile of the
Sales Engineering group disp]gys unexpectedly marked elevations on
the Realistic and Enterprising scales ;ﬁd pronounced depression on
the Conventional scale whereas the Development Engineering group
show marked elevations (byt with lower scores as compared with the
other two groups) on the Intellectual and Realistic scales, lesser on
the‘Artistic and rather flat on the Social, Conventional and
Enterprising scales. .

Owing to limited sample size, no conclusive statement can be

made, The findings are presented for reference only.



TABLE 37

[ 4

MEANS AND VARIANCES, V.P.I. SCALES
OF DEVELOPMENT, SALES, AND PRODUCTION ENGINEERS

89

DEVELOPMENT ENGINEERS SALES ENGINEERS PRODUCTION ENG.

V.P.I. SCALES (N=6) (N=4) ~ ~ (N=63)
Mean Variance Mean Variance Mean Variance
Realistic 4.67 9.56 7.7 119 6.48 12.47 -
Intellectual 5.50 12,92 6.75 13.69  6.60 13.03
Social 2.83 2.8 250 2.75 2.75 12.22
Conventional  3.00 7.33 1.75  3.19 2.62 5.447
Enterprising 3.00 13.33 6.00 14,00 3.87  9.57
Artistic 3.67 13.56 4.25 20.19 3.81 13,93
TABLE 38 )
L A

ONE-WAY MANOVA OF 6 V.P.I. VARIABLES

OF DEVELOPMENT, SALES, AND PRODUCTION ENGINEERS

Wilks' Lambda

10.88
0.71

12/130

0.74
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CHAPTER V .

DISCUSSION AND CONCLUS!ONS T ;_”;
N s[ i
In this chapter, the research findings presaaqu§§W Chapter 1y
are discussed in some detail] ip ngigtion tQ_tue questions rafsed in

TN Y

Chapter I and their tmplications fndicated 4*&3

~1

~Delimitations N

For the purpose of this Study, the following delimitations are

made :

1. Only companies with Chemical, Cfvi]. or Mechanical
Engineering are included.

2. The findings are relevant to Holland's theory as operationalized
through the research questions. \

3. The sample studied is the population.

Assumptions
 For the purpose of this study, the following assumptions are
made: '

1. It is assumed that the students who have registered in engineering
prbgram in different specialties have narrowed their vocational

i choices to the alternative outlined by the program description
offered by University of Alberta. .

2. It is assumed that engineers (Chemical, Civil and Mechanical)
who are working in a specific job duty have narrowed their
choice to that option though with the knowledge of the other
options of job duties in their firms,

3. It is assumed that engineers who were not trained at University
of Alberta had similar training programs offered at other

universities. .
91
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¢

4. It is assumed that Holland's classifications hold for’/this
a ' \
sample, N
Discussion :
The results are discussed in relation to three areas, namely,
(1) personality type and educational/vocational choice,, (2) personality
patterns of engineering students and engineers and, (3)\persona11ty

change.

(1) Personality Type and Educational/Vocational Choice The

findings lend general support to Holland's theory of vocatidna]
chotce (Holland, 1§73) proposing that individuals tend to choose
actual occupational environments consistent with their.

personality types. In his theory, Holland suggeif% that people

who work in a given occupation should score higher in that
occupation (scale) than on any other scales. The results for

the V.P.I. show that all the Chemical and Civil Engineers and
Engineering students had their highest mean scores on the
Intellectual scale (Tables 22 & 29) and the Mechanical Eng1ﬁeers
ﬁ?d their highe<. mear score on the Realistic scale (Table 22);
consistent with Holland's predictions (1977). The results of this
study are also consistent with the findings of the other investi-
gators on personality types and educational/vocational choice (Osipow,
Ashby & Wall, 1967; KeTso, 1969; Lacey, 1971; Gaffey & Walsh, 1974;
Grqss‘& Gafer, 1974). However, there is one interesting finding.
The Mechanical Engineering students had their highest mein score

on the Intellectual scale instead of Realistic scale as predicted

by Holland (1977) and the second highest mean score on the Realistic
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scale (Téb]e 29). This can be interpreted as they are in-
fluenced by the academic environment (university) and they have
to.'surv1ve' in the 'system' which places a considerable emphasis
on academic achievement. |

(2) Personality Patterns of Engineering Students and Engineers

Though significant difference in personality patterns was found
between the two groups (Tables 3 & 4), the overdf? shapes of the
two curves are quite similar with the engineering group having

a comparatively higher mean raw 5core§‘1n all six of the scales.
Both groups show marked elevations on the Realistic and Intellec-
tual scales, lesser elevation dn Enterprising, and a depression
.on the Social and Conventional scales. Tpese profiles (Figure 1)
present them as asocial, mascu]iﬂe, practical, stable, analytical,
indepéndent, intellectual, achiéving and introverted (Holland,
1973, pp.14, 15). The engineers,'significantly higher on the
Realistic and Social scales, tend to be more mechanically inclined
and practical. They are more tactful and understanding and know
how to manipulate others whereas the engineering students are
more scientifically inclined, intellectual and idealistic. The
results give support to Hollamd's description of a typical
engineer and the findings of other investigators (Goodman, 1942;
Norman, 1952; Harrison, Tomblen & Jackson, 1955; Izard, 1960;
Yanico, Hardin & MéLath]in, 1978).\ It is interesting to note
that when fourth year engineering students were compared witﬁ the
enginee}ing group, no significant mean\a$f4epence was found
(Table 12). This tends to support Lacey's findings (1971)~of no
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siénifigept differences between thé working grobp and the college
group.

‘The present findings of significant,differenef betweeh
Chemical and Mechanical engineers as well as between Chemical and
Mechanical engineering students (Tables 26 & 34Y support the
'p;oposition that "engineers should not be lumped together into a
single category" (Dunnette ep al., 1964, p.492; Bucher.; Strau;s,
-1961; lzrdeli, Krausz & Garber, 1979). The three letter codes.
for the sample groups on the V.P.I. determined by a rank ordering
* of the three highest mean scorés are as fol]ows:'Chgmical Engineers
IRA, Civil Engineers IRA, Mechanical Engineers RIE, Chemical "
Engineering Stﬁdéﬁts IRE, ini]\Engineering i}udents IRE, gnd
Mechanical Engineering Students IRA. fhese codes suggest that
the sample groups are cle&rly simj]af; yet different. The three .
letter codes of th(ﬁMechanical Enginéers, Chemical‘ande1v11
Engineering Students are identical with those presented in
Holland's Occupations Finder (1977). In general, the Chemical
and Civil Engineering Groups tend to be more s;ientifiéally
inclined and inventive whereas ihe Heghan3ca1 Enginee?ing Gfoup
tends to be more mechanicé]ly inclined and practical. There was_
azsgnf1icting finding when fhe Artistic scores of the Chemical:
Engineers and Engineering Students were compared. The mean raw ’
scbre of the Chemical Engineers was much higher than that of the‘f
Chemical Engineering Students. This might be due to the high“;f
variaﬁce of the scores of the Artistictscale of the Chemical

e \ -
Engineering group, Ttesulting in an unexpectedly high mean raw

4
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score. i

(3) Personality Change _ The results of.significant difference

in personality patterns (Tables 19, 20 & 22) between those who have
considered change of occupation and those who ha&e not also

support Holland's theory of vocational choice on the‘aspect of
career change and pérsona]ity change; In terms of career change,
Holland has made the prediction explicitly: "In theoretical terms,
people leave because of excessive person-environment 1Hcongruent,
or because of an opportunity to increase their congruity" -
(Holland & Gotifredson, 1976, p.21). 0f-18 enginears who have
cbnsidered change of occupalion, 14 have personality types incon- .
s%stént with the environment (occupation). This also lends

support to the investigatidns of Elton (1971), Tay]or,and Hanson
(1972), and Mount and Muchinsky (1978). -Elton (1971) found. that
theré was a personality change for males who left engineéring. ~
They were different from that found amon§ those who remained in
engineerjng. Taylor and Hanson (1972) found that the Strong
{.Vocationgf fnterest Inventory profi]es,bf transfers from a college
of engineering indicated a loss of physical science interest

and an increase ip social service, business managemeﬁt and sales
interests over tHree years. The present study also found that
those engineers who  pve considered change of occupation had

significantly higher mean raw score on the Social scale. Théy v

are ratheF social and persuasive. They value social and religidﬁ§?
' N
/

.mov nt.' A further ana1ysis of the data revealed that of 13 '
' |
|

who answered the question of preferred job change, 4_ythed to be
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teachers (SAE), 3 wanted to be businessmen (ESC) and one wanted to
be a cellist (ISR) and other wanted to be a dentist (ISR). An
examination of the occupations indicates that most of them are
categorized under the Social and Enterprising types according to
Holland's Occupations Finder (1977).

The results of significaht difference between second year
engiheering students and enbingers (Table 9) and no significant
difference between fourth year’engineering students and engineers
kTabie 12) offer support for the postulate that the student body of
a particular program would have a personality pattern more con-
sistent with the members of the intended Occupational Environmenf
as the length of time spent in the program increases. These
findings would also seem to support the findings of Walsh and
Lacey (1969, 1970) and Walsh, Vaudrin, and Hummel (1972).

The results of no significant mean difference;(Table 16)
among high, middle, and young age engineering group§ offer support
to the findings of Vaitenas and Wiener (1977). TheyLéxamined the
personality traits of 45 mid-career changers with 66 vocationally
stable controls. They.were'unable to find any differences arising
from age alone afd so conclude that developmental theory is not
adequate to explain mid-career change.

" Despite findings of no significant diiference, there is a
tendency of having higher mean raw scores on the Realistic scale as
the enginéerS'gfow older (Figure 6). The findings of significant
differencé between engineers and engineering students (Tab]e 6)

- S \
-where engineers scored significantly higher score on the Realistic
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scale also lend support to this. On the other hand, the engineers
tend to score lower on the Enterprising scale as they grow older.
These two aspects have some important implications for further
research.

Implications for Further Research

In terms of further research, the following implications exist!

1. A sample of engineering students and engineers in other
specialties such as petroleum engineering, mining engineering,
aeronautical engineering, electrical engineeringland in-
dustrial engineering should be studied to dete;mine whether
the findings from this study are general.

2. It would be interesting to include female engineering students
and engineers as subjeﬁts in replicating this study. Until
the hypotheses in this study are tested on women, any
generalization ta all eﬁgineering students and engineers is
unjustified. Research by Carlson (1970) has supported Roe's
suggeétion that a separate vocational development theory may be
necessary for women.

3. There is a need for replication in a much larger sample in each
of the job duties, namely Basic Research, Applied Research and
Development, Prodiction and Process, and Sales and Technical
Service of engineers and engineering students in different
specialties by using the V.P.I. as the discriminatory
“instrument.

4. There is a]soma need for replication in a much larger sample in

each of the engineering specialty in examining'fhe tendency of .
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scoring higher on the Realistic scale, but lower on the

Enterprising scale as the engineers grow older.

Implications for Counseling

The findings of this study support the proposition that “engineers
should not be Tumped together into a single category™ (Dunnette et al.,
1964, p.492). Engineers do not form a homogenous category because
engineering ]ike other professions, is not homogenous. It is rather,
as Bucher and Strauss (1961) have suggested, "an ama]g;mation of
segments,” characterized by different objectives, activities, values,
and interests, "more or less delicately held together under a common
name, at a particular period in history" (Bucher & Strauss, p.326).
Chemical and Civi]_Engineers or engineering students are similar in
personality patterns but different from Mechanical engineers or
engineering students. Th1s has significant implications for counseling.
Different types of persons se]ect different types of engineering ‘
specialties. The Vocational Preference Inventory seems to be desirable
as a brief, screening inventory for providing vocational counselors at
University of Alberta useful information in helping male engineéring
students to decide on the specialty. It also provides helpful information
for vocational counselors in counseling engineers who have been con-
sidering change of occupation because their personality typeﬁ:ire in-
congruent with the environment. '

However, the writer wishes to poinf out that other factors such
as the clients' abilities and expectations, the economy of society in
general, societal demand, the current situations in the work force,

employment opportunities, and other environmental constraints, though
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beyond the scope of this study, should be taken 1ﬁto consideration in
the process of vocational counseling. I% the vocational £ounselor‘is
to do a thorough jop, he should not be blind to the realities of the
social forces swirling through the society in general and the world. of
work in particular. Instead, he should draw a ﬁood balance between
thg needs of the clients who are the objects of his aptention and the
needs of the econoﬁic system - which a;e the needs that determine the
operations of the world of work.
Conclusions i

In conclusion, the findings of this study tend to support Holland's
theory of vocational choice (1973) proposing that individuals tend .
tb chobse aétua] occupational environments consistent with their
personality types, and on the aspect of career change postulating that
-'people leave because of excessf&e person-enviromment incongruent, or
because of an oppoftjzity to increase their congruity"'(Holland &
Gottfredson, 1976, p.21) within the limitations of this study. In the
area of pérsona]ity change, the resu]ts‘offer support for the postulate
that the student body of a particﬁ]ar program (engineering, in this
study) would have a persona11ty pattern more con51stent with the members
(engineers, in tﬁ\s study) of the intended Occupational Env1ronment as
the length of t1me spent in the program 1ncreases, It also lends ‘\\__
support to the propos1t1on that “eng1neers should not be Tumped to-
gether into a single category" (Dunnette et al., 1964, p.492). Vocational
Preference Inventory profiles of the clients provide useful information

to vocational counselors in helping engineering students in program

planning and engineers in better vocational choice.
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APPENDIX A

THE UNIVERSITY OF ALBERTA
Department of Educational Psychology

/ - PROJECT ON CAREER DEVELOPMENT

General Instructions

...

This is a comparative study on the vocational behavior between
students in engineering programs and engineers in the field. We

greatly appreciate your contribution to this project.

Please complete the questionnaire and the Vocational Preference
Inventory as instructed. It will take you approximately 30 minutes

to complete the task.

THANK YOU FOR YOUR CO-OPERATION AND CONTRIBUTION.

m
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APPENDIX B
QUESTIONNAIRE X

Please complete the following by either checking the appropriate box
or T11ling 1n the Tine:

1. Sex: Female [] Male 4
2. Age: 16-18 [ 19-22 [ 23-30 [
31-.40 [] 41 or over[]
3. Status: Citizen [J Permanent resident (immigrant) [J

Department: Chemical Engineering [—J Civil Engineering [ ]

] Mechanical Engineering [_] Other
5. Post: Junior Eng. [] P. Eng. [] Senior Eng. []
Chief Eng. [] Other

6. Nature of Basic Research ] Applied Research & Development [ ]

Job duties* Production & Process [] Sales & Technical Service
7. Salary: $ per month
8. How long have you been in this engineering field?
Less than a year[] 1 year[ ] 2 years []
3-5 years [] 6-10 years[] over 10 years []
9. Do you like your present occupation? Please put an “X" on this scale.

very much N not at all
10. Have you considered changing your occupation? '
Yes [] No []
11. If yes, please indicate it here:

I want to be a .
12. Please indicate how confident or confused you were on this scale with

an 'X' when you made your choice in engineering program at university.

very clear . very vague
. & confident ' - & confused

*Basic Research: Investigating problems of a fundamental nature and
developing and testing hypotheses.

App11ed Research & Development: Developing working models & com-
pleting experimental and pilot projects.

Production & Process: Planning efficient use of equipment and
materials, simplifying production methods, and
controlling. expenses.

Sales & Technical Service: Working with customers' representatives,

N - selling ideas to people, and keeping informed
about competitive products and activities.
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APPENDIX C
QUESTIONNAIRE Y

Please complete the following by either checking the appropriate
box or filling in the line:

1. Sex: Female [T]  Male []
2. Age: : 16-18 [ ]  19-22 ] 23-30[]
' 3140 [] 41 or over[]
3. Status: : Citizen []  Permanent resident (immigrant) ]
Foreign Student -
~ 4. Department:, Chemical Engineering ]
‘ Civil Engineering ;| o
’Mechanica] Engineering ]
Other
5. Class level: Istyr. ] 2nd yr, ]

3rd yr. []  4th yr. ]

6. Do you Tike your present program? Please put an 'X' on this scale.

very much ‘ not at all

7. Have you considered changing your program?
Yes [] No —_

8. 1If yes, please indicate another program here:
I want to be in '

9. Please indicate how confident/clear or vague/confused you were on
th1s scale with an 'X' when you made your choice in engineering
program at univers1ty

very clear . T Very vague
and confident - : and confused -

10. Approximate Grade Point Average for all University courses:




