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Abatract
~An inferdiacipliﬂary effort ia underway at Texas Tech University to
help undergraduate civil engineéring atudenta make better-informed
occupational choices, Engineering doea not easily fit the career
’4def1ni%30ns uaed by the vocational psychologiat, aince technical .
akills and work activities do not define the occupa'ion reliably
acroaa time. The theoretical and enpirical baaea of a project which’
is deaigned to improve counseling,of freshman atudenta for both
inter~ and intra:pccupational‘deciaion naking‘are presented in thia
and related ﬁapers. 'Futuﬁe,preaentationa will report Qn dat; and‘
eapirically dgrived predictive methode. Occupationaf differgnces
" and similarities, preference and choice, career deciaion-making, and

an introduction to the Strong=Campbell Interest Inventory are the

topics of major interest in the present review,
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Psychological Models of Engineering Careeru:
Occupational Similarities and Differences ﬁithin

. and Between Several Types of Enslﬁeera

Overview

A considerable body of peraonnel literature pert;ins to the .
1dea that'interoccupational diffefencgs are more important for
devising a classificatory systee than tntraoccﬁba&}ona];differencea.
This assumption, from which derives the assumption that engineers
reflect a homogeneous population in regard to aﬁtitudes. iﬁtéresta¢
or ‘personality characteristics, is questioneds It is concluded that
the construction of_job families for parsimoniqus conéqptual
purposes has led to contradictory research findings and has aided in
naskihs the true‘%ariability inherent in many occupations. The
préfessiun of ehéineerinﬁ-provides aupp;rt for this conclus;oﬁ, inl .
that each subare% of-énsineerins can be furtﬁer divided into the
fun(;ional task Lreas of sasic research, ;pplied research and
development, proLuction and procese, and sales.

Introductionh

The generally accepted notion thét the similarities within an
occupational group are more important than the differences has
provoked controversy in the vocational 1iterature (Zytowski & Ray,
1984), The necessity of a systematic and parsimonious
classification syetem ha§ led researchers to ignore the differences

wituin occupational families and to emphasize the differences




Engineering
4

between fanilies (Arvey & Mossholdér, 1977)s Dolliver and Nelson
(1975) maintain éhat the differsnces within occupations may be more -
important ;han the simfilarities and that ;ttempts_to differentiate .
oécupational groups have been oversimplified for conceptual purposes.

Stutzman (1983) provided suppért'for the hypothesis that
posititons within a eingle job.cla;sificatioq,differ significantly
from one another by comparing responses of mental health facilfity
eaployees on a Time Spent Scaie for 28 task based dimensions.

. Highlighted in this study are the problems encountered when using
job crassification information for selection, placement, or
evaluation. A reasonabl; conclusion thaf can be extrapolated from
these data wﬁul? seen to be that using compqsiée.job family data for‘
naking &ecisions in the realm of work behav{or'qdll @ncrease the .
likelihood that the variability within occupations may be hidden..

In contr#st. Pearlman (1980) reviewed the personnel liferhture
on job family classificat{on efforts and concluded that there was no
need_for a molecular analysis of the apecific tasks ofﬁihdividual |
| Jobs. This view stems from an emphasis on the‘sindlarities witﬁin a
job family, defined as a aet‘of interrelated jobs, The job family
approach makes the assumption of similarity implicit, but does not
take into account the possible differences within the same set of
jobs, Paramount in importance in the decipion to group particular
jobs into families 18 the grouping's intended purpose. Pearlman

(1980) stresses the utility and wide range of app]icability of such

Ty
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groupings, This assertion seems Eaﬁu;ub\when e differences within
job families are considered. There may wei]u e as many jobs as |
there are people workfng (Xuder, 1977).

How important for vocattona; counspliﬁa are the differences in
personality characterisitcs of individuals éccupying the same type
of job? As with atu&ies degling ﬁith'thelwork environment, studies
dealing with peraonality characteristice have been p}inarily |
concerned with the similarities of persons within a particular job,
differences b;tween pereons in different occupations, and average |
personality cha;aCteristics of persons occupying particular
positions (Holland & Holland, 197#). Cochran, Vinitaky, and Warren
(1974) surveyed clinical psychologists and found a great deal of
variety in persoﬁql'stylg and operatin& environment, These results
are supportive of the notion that nefther work environments nor
individuals are static and that.inpo;tant differeﬁées are to be
found in both.

nfZineering Research

The traditional approach taken by many vocational psychologists
has been to attempt to watch an individual, based upon aptitudes and
expressed or measured interests, to an occupation (e.g., Crowley,
1983:.Holconb & Anderson, 1978; élaney & Slaney, 1981), ‘Houever. if
the general occupational categories are def@ned to§ broadly 1t will
be difficult to giacern the relevant aptituﬁes as w?ll as the

defining interests of individuals in that field, and many sismatches
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will occur., The pfof?saion of engineering exemplifiea the po#aible
probléms which may be encountgred.yhen an occupatio;al area is
defined too brosdly. Erez and Shneorson (1980) demonatrated thatl
engiéeérs working in industry can be differentiited from enginzers
iﬁ‘acadeﬁica and that engineers in academics are'ﬁére simfler to -
individuals of differeqt:discipliues in academica than to their
industrial counterparts, Enstnee;s in Qcadeniqa were found to score
higher on the Artistic type and lower on the Enterpriaing typé¢ than
engineera in industry on Holland's focational Preference Inventory:
Holland (cited in Ere¥ & Shneoraon, 1980) described the Artistic |
type‘perion a6 someone whc feels himself to be original,
nonconforming, introspective and independent. Conversely, the
Enterprising type strives for achievement and gains gatisfaction
frowm manipulating othera for peraonal Qnd organizational guccess.
These contrasting interest patterns are consistent with the .
environment each type of éngineer. academic or professional, will bg'
operating within. Therefore, at a very gross level of analysis it
is apparent that the intraoccupational difference;uf;‘Ensineeriﬂs
are worthy of important consideration,

A number of attempta have been made to determine if engineers
in industry differ significantly from scientiets (e.g., Badawy,
1970; Kerr & Von Glinow, 1977; Korn, 1962; Mossholder, Dewhirst, &
Arvey, 1981). Contradictory tesearch findinga from atudies

precpoeing to examine the nature of the relationship between

7
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profess;;nals and managera have led to the neceseity of this ;
. differentiation between engineers and scientiets in induetry. The |
‘contradiction has ariaen from the tendency of résgarchero to group
engin@ers:;nd‘acientists and to ;seune that ghere were NoO

;ignificagt differences between the two {e.g., Hall & Manefield,

1975; Hiseﬁauk, 1970), Kerr and .Von Glinow {1977) found many
. / .

differences between the tub"ﬁfo;pa and concluded that'engincérs
ahould not alwvays be considered professionals, Baoicallyléngineero
were égen aa lower than’gcien;iats in level of cxﬁef;ise. need for
autonomy, comni tment to technical spécialty, and 1dcnti£ica;ion with
technical specﬁl:y. Conaistent with these : 'sults are the findings
of Go}dner and Rittd (1967) which indicated that engineers are more "
career and managedent ériented than epecialty task oriented.

In addition to.eiploring the differences between engineers and
scientiste on level of profesaionalism, Korn (1962) has looked ;t
the differences using interest inventory scores. Using the
California‘PBychological Inventory, the‘Stfong Vocaliona; Int?tést
Blank, and a ﬁiographical data sheet as measﬁres of interest, Korn
(1962) compared measured interests with choice of major of students
in engineering or the phyeical eciencea, There was a great deal of
overlapping intere;to especially in regard to an interest in the
physical sciences, However, there wﬁre alao important differenccs
as indicated by eignificant chi~-equare teets., Engineering majora

demonetrated higher interest than physical secience majors in the
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technical family occupatiénal group; physical science majors
nnnifestod.higher interest than engineering majors in the verbal-
linguiétic group. Engineering majors also scored much lower on the
feaininity scala of the California Psych?iogical Inventory
suggesting to Korn (1962) that the differeﬁtiation between the two
majors is related to an individual's identification or role.
~orientation. |

Related to studies which attempt to differentiste individuals
intarested in engingering based up&n petsohality factors are et&dies
which attempt-to delineate the similarites of fiidividuals interested
in engineering. Beall and Bordin (1964), who used past research and
blographies of engineers to study the notion that all engineers
share a basic framework of chivities. sqgs;sted'a number of
commonalitiea among engineers. . Included in_fhe basic
characteristics of engfnee;e are strong identification with the '
masculine fole..nale authority, and an organization. Engineers are
seén;as more introspective and a8 preferring to work in an area
without ambiguity. Al;hough Beall and Bodin (l964)lacknowlodge that
there are differences between the ﬁarioua groups in engineering,
they feel that their results are fairly representative of a!i
engineers. Izard k1960), using the Edwards Personal Preference
Schedule, aleo identified a number of persoqa;ity factors
charicteristic of engineers. As .compared to Edwards' male norm

group of 750 1iberal arts studeutéi experienced engincers scored
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higher on Achievement, Deference, Order, Dominance, and Endurance

and lower on Affiliation, Intraception, Succﬁrance, Abasement, and
NMurturance. The differences between the experienced engineers and
the norm g§roup were agcentua%cdﬂdue to age and maturity, but the
trend was the same when comparing sophomore engineering majors with
the norm group. ' The differences were not as great, however, which
suggeats that the sample oflfreahnentyajoring in ?ngineering was not
made up purely of those wh6 would become engineers, as indicated by
a high attrition rate of freshmen engineering majors. These sfudies
ahownthat even vhen analysis does not control for diffe;ences within
the field of engineéring, engineers on the avetaéé are found to
share &8 number of eimilar personality charucteristics.

Thus far this section has reviewed some of the relevant
literature purtaining to the issue of grouping jobs into families
based upon controversial data. Much of the resegrch has emphasized
the differences between gidely divergent positions while ignoring ‘

the differences within positions:. This method of analysis may be

useful for conceptual purpuses and for the identificatioa of some

basic personality and interest similarities within occupations, but

for vocational couuseling'the utility of such a broad clasaificatidn

systen is cuestionable. The problems with this type of aystem:have

been emphasized dy reviewing the attsqpts'to defina enyineering and
' the people interasted in engineering. To successfully counsel

prospective engineers it would seem that a moiecular analysis of the

10
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field 18 in order. The remainder of this section deals specif’cally

with the differences within the profession of engineering and the

people interested in this profession,

Engineering as a Profession

There are a number of 3pecialty areas identified under “he

broad heading of ensin;cring. As an uﬁdergradute 1nterested.in
‘engineering a student may elect to n#jor in engincering specialty
areas such as electrical, mechanical, chemical, fndustrial, or
civil, Treining for each subarea differs considerably due to the
substantially different material each has as its chief operating
element. Generaliy. the principles of mathematics and science are
applied to elec;ricity by the electrical engineers; to the design
and development of machines that produce power by the wsechanical
engineers; fo the processes that change raw mater’als into useful
products dy the chenichl engineers; to the way people, machines, and
materials can be more effectively utilized by induatr(al enginegrs;
and to the design and construction of major gstructures by the civil
engineers (“What's it 1ike to be an engineer”, 1983), Obviouslyz
the application of mathematice and science is a consistent
similarity 1in engineering aa most people perceive it. However, 1is
tﬁat applicatiﬁn important enough to group all these suﬁareas into
one family? - |

Izraeli, Krausz, and Carber (1979) found that industrial

engineers were osignificantly different from engineers in other

11
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epecialty areas. Responding to a questionnaire, industrial

engineers indicated a higher preference for working with people and

" a lower p;eference for working with thipgs than mechanical or

electrical engineers. 'They aleo viewed their field as more
anbiguOua than the other groups. These results are contrary to
other findings which have found that engingers prefer working with

thinge to working with people and that engineers have an aversion

‘for ambiguity (e.g., Beall & Bordin, 1964; Izard, 1960).

A significantly greater ﬁfoportion of the literature addressing

J

the differences within the field of engineering has taken the
differentiaticn a step further by attempting to-deli;eaté the
variety of jobs and tasks wifhin each specialty area (e.g.,
Dunnette, 1957; Dunnette(& England, 1957; Dunnette, Wernimont, &
Abrahams, 1964; Kirchner & Dunnette, i958: Kulberg & Owens, 1960;
Hebster, Winn & Oliver, 1951). The engineering task functions
identified within each subarea wéré basic research, applied reaearch
and development, production and process, and sales, Dunnatte and
England (1957) were able to empirically validate ;hese distinctions
with the development of the Job Description Checklist. They
proposed and found tha¥ the duties on the Checklist exist on a
continuum from basic research to sales. Dunnette et al, (1964), in
a review of the literature, contridbuted to the meaning and
ueefilness of the four distinguishable task functions. They

combined data (found in the studies reviewed) from the Strong

12
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) Vocational Interest Blank, }orrelationa with other test scores,
observer and supervisory ratings, biographical information, and
. adjectival gelf d;scriptions to arrive at a meaningful eummary of
the relevant differences between the Qifferentiated task functions
within each subarea of engineerins. o
Engineers employed mainly in basic research were found to have
interests siniiar to thoee of persons'uorklng in basic scientific
and theoreticil areas. They seemed té‘bé more intelligent and
technically superior to those not working in basic regeargh. They
aeemed to prefer working alone to working with a group and w;re leqs
dominating in interparson;l situations than were persons not in thia
area. Basic research engineere ue#e generaflf rated high 1in |
technica) competerice hut were wore often associated with
uufavﬁrable adjectives such as awkward, high-strung, impulsive,
peculiar, tactless, rude, tenpéranental, and fooliah: Engineers
high in the resesrch area were more object oriented and ;ess‘pGOple
oriented, Engineers in applied research and design exhibited many
of the sa~~ characteristice as engineer; in basic research, but
differed in the degreeﬁto which they expfes'ad these )
. charasterietice, Basic research and applied research and design
engineers ‘closely represent the stereotypic view maintained dy many
researchers when defining ensineeriﬁg as one job family. .

Productiop and process engineers were similar in many waya to

sales engineers, The main difference between the two was that the

13
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interast patterns of production and p;ocess engineers were more |
eimilar to those of engineera in applied reeearch and devel opment :
thgn to those ofﬂsales engineers. Gales engineers ekpreased
interests eimilay to those of persons in fhe selling océupations end
independent business management. They placed greater emphacis on
interpersonal effect{veness than on intellecﬁual or techoical
knowledge. Sales engineers were generally rated low in technical
competence but were often associoted vith favorable adjectives quch
as confident, handeome, optimistic, outgoing, good-natured.
cheerful, and attractive. Salea éﬂ81neers wvere usually highly
anibi tious and aspire#‘toqurde high~pasying executive jobs but were
alwost entirely lacking in interest or dbiliéy in t;chnical ekill,
From this‘description of engineers in production-and prgcegs and
sales, it is apparent that these engineering subspecialties do not
fit the stercotypic image maintained for engineering as a profession,

The diatinction‘mad; between research and sales engineers by
Dunnette et al, (1964) geems conaistent with and éimilar to the
distinction Erez and Shneorson (1980) made bétween engineers working
in cademics and engineers in industry, as well as the distiction
Rerr and Von Glinow (1¢77) made between scientiats ani emgineers.
With over 25 years of research data Qa evidence, the'differ;nces
within the profession of engineering and the pecple working in this
profesaion are too great to 1gn$re. Perhaps future reaearch on job

»

families should question the assumption of occupational homogeneity.
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The identification and demarcation of heterogeneity within

engineering in sonerll and civil engineering in particular should
increase the ability of vocational counaelora to predict auccessful
occupational choice categories based upon student interests. In
order to dq!inelte theiauba;eio within civi]l engineering a strategy
similar to that of Dunnette (1957) and Duiunette et al, £196&) seems
moat Teasonable. .

" Initislly 1t will be important to operaticvnally define the four
task areas of pure retearch, applled research and developnént.
production and p;oceaa. and aales. Thia could be done with the
dministration of s Time Spent Scale for task baae& dimenaiona to

engineers already working in the field. This acale could be similar

to the Job Description Checkliet constructed by Dunnette and England .

(1957) for differentiating engineering jobs. Expeditiog;ly, these
same engineers could be asked to conplete‘the Strong-Campbell
Interest' Inventory. From these combined data it ahould be poosiﬁle
to develop scales on the Strong-Campbell Interest Inventory which
represent the four functional categories within civil engineering.
This seems to be a feasible task and has been ah;un to be useful by
Dunnette (1957), who developed special scoring keys, that
differentiated between the four major areas on the Strong Vocational
Interest Blank., Knowing the interest patterns of peraons employed
in each of the four functional categories within civil engineering

should aignificantly increaae counseling effectiveness of studenta

15
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making crucial educational and career dectsions.
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A
Psychological Models of Engineering Careers:

Career Deciaion Making

*

- Overview
In this section psychological decision' theory 1s suggested as a
" framework fof stugying career decision making. General wodels of
career decision nﬁking uh;cﬁ adopt.framéuork are revjewed.; Process
theory 1s Jescribed as the noo% useful theory for conceptualizing an
ongoing decisg;n waking process. Th? career QQcision making of
_college studgnts 1s reviewed as a single period in the career
deci;ion making process, ‘Carqgr decision models which expand the
general tode{s,to give a more cotprehensive view of college students’
decision béhaviof are rgviewed. Engineering students‘a;e sussttéd
as a potential pogulafion to develop an even more extensive model of
career‘deciéion msking. Research n;eds to be conducted to dis#over
the factors which influence the career decision process of this
narrowly defined population. | .
Inéroduction
Career theory has evolved since its inception from a relatively
static theory to a dynamic one (Sonnenfeld & Kotter, 1982). The
first type of career theor} considered social class‘dethrninants of
occupational choice, ﬁpfe apecifically; an individual's social c{ass
influenced both the individual’s career aspirations and the

occupations]l opportunities available to the person (Blau, Gustad,

i
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Jesser, Parues & Wilcock, 1956). As social mobility of fhe'classes
increased, caraer theory began to é¢onsider static dispoeitional
differences of individuala in various careers. This search for a
relationship between personal tfaits and thelocbﬁphtio; in which
peoﬁle are eﬂﬁloyed is exemplified in the widespread use of the
Strong Vocationai Interest Blank.and'its successor the | |
Strong~Campbell Interesi Inventory. Using eithe; instrument, an
individual’s interest brofile is compared'ﬂdth the profiles of those
already‘employed in various occupations. The third phase of cargei
theory focused on the development and process of cafeer stages
‘(T1edeman & O'Hara, 1963). This phase of the development of theory
concludédlghat careers develop in a aomewhat predictable manner. The
- fourth phase extended the tﬁird to consider the entire l1ifespan of
the iﬁdi#idﬁa] (Mihal, Sorce, & (.;.onte, 1984). Regéarcherg in lthis
phaae consider career,deéelopnent to occur across the -11f espan,

A dynamic view of career development is suggested by both ghe
stage and lifeipan epproaches, Oné conceptual model fdr viewing
these approaches is th? decision making model (Jépaon‘& Dilley,
1974, Decision theory attempt§ to explain how choices are made.

The framework of decision theory.aesuues an individual to make the
decision, a-pr&blen that must be solved, pertinent information,
~alternatives, and anticipated outcomes. 2Zekay and Barak (1984)
described the decision waking framework of career deciston as one in

to which the individual defines the problem, genarates alternative

21 -
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‘actions, gathe;s‘inforuatiOn pertaining to each alternative,
'proce;ses the information 1in terms ﬂf the value, makes plans, and
ioplemente them, .Thé 1ndiv$d;al ialan active participant in the
decision making process construed in this way,

There are two general models of vocational decision naﬁing. lThe'
first 15 a ﬁescriptive model, This type of model seeks to descriﬁe
the ways people generally nake career deciaionp; The second model i;
a prescriptive ones Thia type of model attempts to improve .the
decision process by reducing errors. This aection first addresases
hth; descriptive models, whicg are the bases of traditionallpredictidn
and counseling, then the prascriptive models, and finally diacuases
th; latter with regard to application,

| Review of Literature

Tiedeman and 0'Hara (1963) utilized a stage approach to de;cribe ’
" career decision making. In their theory, decision making cccurs in
two phasea, The first phase is anticipation, during which the
individual {a) axplores differentlgoala in an attempt to
differentiate among them; (b) asaesses éhe goals in terms of their
costs and benefits; and finally, (c)'selfcts one goal, In the second
phase, that of iiplelentation-adjustlent, the individual 1uﬁlepenta a .
plan to achieve the aelected goal. |

Vroom (166&) developed an-expectqncy model of deciaion making
wﬁereby he expanded upon the anticipation phase described above. In

the expectancy model, the individual hae a valence {or preference)




;ngineering
22
for each outcome which enables hin/her to differentiats among
outc;nes. Each outc#ue also has associated witt. it in expectancy.
The expectancy ia the individual’s ;ubjec;ive probability that the
outcome can occur. The product of ﬁhé valence aﬁd the expégtancy of
each outcome is termed the forgé toward that outcome. Selecti#n of a
given outcome 1s determined by the size of the force. Essdﬁtia]l&,
the ind{vidﬁal‘i; cﬁnductinq_a cost/benefit analysis for each outcome
and selectiﬁg the alternative which rasults.in the greatest benefif.
Hilton (1962) based his dcciﬁiék model on information pfocess
' the;ry. Hilton suggested that people hold certaiﬁ premiges {beliefs
or expectations) concerning theﬁselvec and their world. When a
person is confronted with new information, cognitive dissonance can
oceur if the informatior. ia contrary to existing premisea. When
cognitive dissonance occurs the individual has two alternative
courses of action. The individual can revise existing premises so |
that the information 18 no longer contradictory, or he or she can .
cousider alternate plans. The concept of cognitive dissonance was
further éxplained by Thomas and Bruning (1984) as as action producing
drive atate which is itsel? produced by cognitions which caanot fit
together into @ schemata {an inter-related network of exiating
cognitions.) The selectivity of inforwation processing was foéuae&
on by Pitz and Harren (1950). These authors stressed the importance
of individual differeqcea in decision aaking by enphaéizins that each

individual represents knowledge differently. Thus, a cognition which
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may result in dgﬁéonance for one person na; easily fit with another's
existing coguitious." |

From deéisiou theory and expectancy theory a process model of
career decision making vas developed by Mihal et al. (1984). Mihal
et al. posited that ca;eer d;cision making occure across the lifespan
at varying degrees of fntensity. They construed a career as an °
ongoing relationship between an individual's work and nonwork roles.
According to their model the career deciaion making pr-.caie 1o
initiated when the individual perceives a discrepancy between his or-
her current career state and the so-called “ideal” state. Variables.

which influence the perception of this diecrepancy can be generated

externally (e.g., lesa than desired advancement in current job) or

internally (e.g., changing personal interests) Br may result from the

person's career stage. Once the problem ie perceived tﬁe individual
begins to formulate a tentative strat?gy for solving it and begins to
eearch for pertinent information. Phillipe (1982) euggested that
there are two types of information se;rch: gxplorator& and terminsl.
The former invnlves the geaeration of alternatives, whereas the
latter uses information to choose among alternatives;' Information
Ean come from medory (fantasy) or from the environment (family,
employment services, etc.). As the individual gathers informatioa,
he or she establishes a set of criteria for evaluating the
alternatives which come into awareness. If there sre several

alternatives the individual will reduce the number using

y -
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non-compensatory procedures ({.e., procedures which consider only a
few attributes) and then aelect the preferred of two alterﬁativea
ueing a conﬁenﬁatory p;ocedure (1.e., a ﬁro?edure which cona{dere all
éf the attr;ﬁutea ?g a giveq‘alternative).,

Reviewing these descriptive models, one can aee that the generai
vie; fite that Jccupational choice fits a maximizing model (Kaldor & .
Zytowski, 1969). The personal resources put into the system are |
appli;d to each occupational alternative, and certain consequences
(outputs) are said to follow. The selected alternative will be the
one with the highest'value‘uhen input coste arg}cpupared againet
output gains, Kaldog and Zytowski (1969) iiotéd three general
determinants of occuﬁational choice: tho individual’s preference
system, the resources available for generating the occupational
outpute, and the ocutpute.

These models suggest a very rational view of deciaion making.
Many reaearcﬁers argue, ho;ever, that career decioion'making ia not
the neat’ package these models describe. Fletcher (1966) agsumed that
the decision process is a function of timing. A career concept 18 a
composite of aeveral factors including self-concept, interests,
attitudes, and values asgociated with each career alternative.- Each
career concept has an affective feeling agsociated with it., The
chosen career is the one with the strongeat affective feeling at the

time of the decision. Rothstein (1980) argued cthat occupational

choice of ten ariees from an opportunity rather than a-search for
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alternatives. The dejree to which in&iwidua]a have knowledge of the -

alternatives has also been questioned (Pitz' & Barren, 1980). Lastly,

Mitchell and Beach (1976) raised che question as to how selective
probabiliti?s can be measured. In genera) these questions address

the problem of measurement that most peychologists are faced with:

!

how does one measure the processés which ostensibly occur fu the mind
of another pﬁtaon? Iﬁ ie not tha purpose of this section to debate
such an issue:; howgver, the criticiam of measurement processes must
be wentioned when discusaing the cognitive theories which have, in
general, abandoned traditional'poychoaatric sethods . |

Despit; the general criticiam, many fecearchers have found o
empirical support for the career decision making model. A etudy be
Pietars, Hundert, and Beer (cited in Mitchell & Beach, 1976) used a
decision modal containing an index of_;;Lractiveneso (1A), Subjects .
vere recruits at Corning Glass Works. Each recruit rated fhe

attractiveness (utility) and importance of a number of job

-

characteris*ice for sevaral alternatives. The attractiv;nqsa rating
was weighted by the inpoftancg rating by wultiplying the twoc ratings
and summing over charactaristics. 'The 1A was ueed ta predict job
choices, The resuits ohow;d‘that 863 of the 'pplicante chose the job
alternati;e with the highest IA. Mitchell and Knudson (1973) gtudied
’ the attitud;s towards businesa of 106 students as related to theseg

students’ occupational choice of business or non-busineas. A

eignificant correlation wes found between Vroom’s expectancy measures
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snd the students’' choices.

Nodels of career decision making heve. slao been Jeveloped for
select populations. Harren (1979) lussectéd thet -in order to
uﬁdergtcnd'ccreer decision making within the context of career
development, it is more pre “ticel ;; foq#s on s given period in éhe
lifespan and sscertain how decision making and development t
interrelste at that gi?ep time. He further observed that_a{thouSh
this type of uicrothgor} is liuitih'in ite genersl cpplicif;oﬁ,‘it
can be conprehen;ive ditﬁiﬁ]its renge of'cpplicction.,'ﬁarr?n slso
indicated that sinilar riarotheories could be used in & model
building stteapt. Several’rgsearcharc ﬁcve focqned upon the
collqgi;te period as the criticsl écreer de#qiopnenq moment within
the 1ifespan (Elnins, 1975; Harren, 1979; 0'Neil, Ohlde, Tollefson,
Barke, Piggott, & Watts, 1980).
| Harren (1979) presentel & rather complex model pf career
decision making for colleﬁe students. The nddel proposes four basic
parameters: ptocess; charscteristice, tasks, snd conditions. The
process otage is 8 four pirt decision masking procass éonsistfng of an
aucrenesa-phlse, c.plcnning phase, 8 commi t phasé, and en |
iaplementation phase. cThe swareness phass is somsthing of :n
assessnent phase during which fhe individusl considérs hies or her
present eitustion versus desired sifuction.‘ If the result of this
assessment i; d{soctiof.ction, fhe student moves into ﬁhe planning

stage, during which exploration of slternatives occurs. This phase
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ends vhen the individuel 4ettles on one alternative, The commitment
phase begine as a privctefdeciaion. but then the'décision 18 icfed
out on significant others., 'If-the feédback from tha others is
positive the indiv;du,l vill {mplement the decieion in th; final
phase, Thé chégactegictic; task.'and'cOndition parameters #nfluencc
the decision pgocess.l-ln genersl thé characteristics are those
relctivel? stable peraonslity traits of ae}f'$onqept and style'thq;
1ﬁf1uence both the indivfdual;a percaption of the tasks and
condftions and the individﬁcl's pfogresc throusﬂ the proc;ic‘stage.e
' Tasks ‘are carser relevant developaental tasks of coilqgo-atudentsa
Conditions are 1nn.aigte end anticipatéd situational fectors that ®
influence the person, St&la is an important .characterviatic in that” -
it describes how the psrson genera]lyllakeé decisions, There are 0
three senera; atyles: ‘rational. {ntuitive, and dependent.
Individuals of the first two styles teke résponsibility for their
decieions, whersas those of the third style place the reoponsibiiity
avay from thennelvea.l The first tup‘otylpa differ in thet the
rati?nal ityle invoives éﬁre information seeking bahavior apq
- analyaia of consequinces whereas the inkuif!ve etyle ia based more on
affect The three developnent;l tasks offered b; the model are:
sutonomy, interpersonal lntﬁrity. and senoe of putbos?. As one.
asstera these tasks the identity of oné'y aelf concepé is further
clarified, The condition parameter coneists of four types:

interpersonal avaluations, psychological statea, task conditions, and

28
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context conditions. The task conditiona require special sttention
here. - These refer to lp;cific cereer-relevant tasks, such as
cﬁoosins a8 major or interviewing for a job. The three task
conditions are: 1-1ﬂoﬁ¢§, alternatives, and congequences,
Imminence is'a nessure of the time relliiins unti} a-decision must be",
inplenenteﬁ. Alternativés are the differins pour#es oflaction
svailable, Congoquencea ate those gains gnd losses apaopiatéd with.
egch“stase of the procesa. Progress through the ﬁroqcso depends upbn
- the characteristics of the indfvidusl. the type of the decision,-apd |
the context of the e1tuation. . -

Oﬁe can see from reviewing Harcen'a rsther complex model that it
ia a refinenent and integration of the general no&eis diuc;;sed |
earlier in this chapter. The process otage ia an elo;orotign of the
process model alsy developed ﬁw Mihal ét o1, (1984), 1In the case of ;
Harren's model, elaboration ia in the area of thse £¢ctotn-uh1ch .can |
iofluence individual decision uakiq; styles. These factors include
characteristics, tasks, and canditioﬁl. These three parsmeters are
extensions of Vroom's expectsncy-value theory.

Other fesearchers 8lso sttempted to identify the fnctora which
influence the career decieion making of college students. 0'Neil et
al, (1980) found evidence to support 6'&011'. nerl_of six general
factors which sffect csreer decision making. Thess six general
. factora were identified a8 fal{lial, societal, socioceconomic,

pesychosocial, irdividual, and situational, Each of tﬁese general

<9
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factors 1ia defined by & subset of factors., In s crose sectional |
study the suthors found that these aix fsctors explained 60% of'thc
cumulctive.;cricnce when cubjecfc were a;ked-to complete 8 checklist
of the fcctorc'uhich sffected their career decision naking, The‘
individusl factors (ceif expectancids, sbilities, interests,
attity ”. and cchievem;ﬂt needs) were rdp;rted by 8@2 of the salﬁlﬁ'
as inf uenc;ﬁg them “very much® or “oomewhat.“o Elktos (1975) also-
found that individual fcc:dr; vere iupor:cné in the career decision
making of college students. Participsnts in a'ccteer dqvelopnene
workshop were asked to list the ten factors éhich wguld aost
1nf1uence‘the1r cereer decision making, Thoge factorc.nboé olten
fdentified by the sample were gnteye.ts. opporgunity.-earnings.
satihfcction; sbilities, location, goals, and personality (listed:in
rank order), o

" As suggested by Harren (1979), these resesrchers have been sble
to refine the genersl decision making models by nerrowly defining the
population to uhich-thew desire to apply their models, Théss studies
of college itudepts’ c;reer décision asking delve further into the
factors Qbich influence the process. 'Purthgr analycio.of even more
narrowly-defjned}pdpulctions‘msy resuly in an évtq @ore cbpprehenaive
model which can be used in counseling s specific populstion,

‘ The Models Applied to.Ens;neerinl Students .
The population of engineering ctudeﬁta is 8 subcategory of the

general population of éollege studenta, This nerrowly defined

»
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population can be further divided into the opeciality areas. In the

-cafly 1960's there wse a shovtage of siudents entering the field gf | |
engineering; thus,'ther? uaa a need to di;cover the factors which' |
would iufluencl s student to select this tield (8nith, 1960)s A
survey was sent to engineering students st raudonly sslected
collgges, nskinq the studsntas to identify the principal influence in
their aeiection'of‘;ngiueerins a8 their acadenic.nqjor field.l fhe )
regsults ghowed thatfthe iinily »as the single greatent‘influence,
followed by teachli, ftiends;fhigh achooi counselor, and the |
availability of scholarship mo#ies. :HoﬁQVer, 44% of the respondenta
geve reasons other than taose listed on the survey. Anong‘thcle ’
other iufluenceo vere peraonal intereat, past euperience, aptitude,
and a preference fo; nnthgnntica and gcience. Reoultl of a sinilar
| study conductsd by Durchhole (1979) showed thi; s pe;ceiveﬂlabiiity
for math and ocience uai the wajor iufluence—ip‘the cﬁoiée of wajor
field for freshman Gﬂsiueerins studenta, Othsr iufluamces included
encouragement by other pcople (especislly parents and teacheres),
opportunity, and an interest iu problem oolving. An interesting
result of the survey wae the finding that althoush these students had
selected engineering aa their field, few could explain what an
engineer actually does. Durchholz concluded that the students ' lack
of uuderatan@ing was 'a result of their limited exposure to advanced

course work with any direct application to engineering: Another

survey conducted by Ott (1976) found that 37% of the students cited
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en intrineic interest m the field as their major reason for
selecting enginesring; the second most popular reaoon was the
svailebility of job openings. Finally, in & comparison of men and
women—unaergraduate;_at.Purﬁﬁe Univeroity,_Jqsacinagi and LeBold .
(1931).fodndlthat work choractpfiotico and high echool mathematics
and acience cauraes tended to be ths greatest factors:of_influence.;l
From these four surveys & general trend can be noted. ﬁxtracting

fron the previous studies of decision unking of the general college ’

populotion.'ongineefo appear to focus on individual and socioeconouac’

"factore in nakinﬁ their career deciaions.

Medvene .ﬁd Shueman (1978) studied the fiailial factor with
‘ rqgard‘to the choice of specialty areiloi°lnle engineeting students.
They found s signific;nt relationship between choice of job functiﬁd
and early parent-child interactions. In genersal those individuals
who selected ssles and technical service obeciilt;es'described their
doidnant parent as sccepting, ﬁhereaa those who oeiectqd resesrch an@
development described their dominant psrent as- avoiding.. Theae .
findings ere supportive of an eariy coreﬁr decioion'tﬁeory-preientéd
" by Roe (cited in Ooipow. 1983). Epfhapo for engineera the influence
uf the fanﬁlial flctor is important st the level of apecislty area

-

selection. ;

The prescriptive models of career QQcioion making, ss noted
; )
earlisr, attempt to improve the decision making process. Since the

major focus of this paper is the career decision procesa of
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_ .engineera,_it is {mportant fo‘cong§der.earlier efforta to improve the
careér:deciaion process of engiﬁeering'studcnts. The career '
'inforuatiﬁn needs of entering college fresﬁmeh were surveyed at
Bowling Green Stste University (Wslters & Saddlemire, 1979}. The
reeul}a'ohowud tﬁat the ctudeﬁto‘.sreateat need was for information
on the occupations for which a siven major ﬁi@ht provide preparation.:
‘ Another important need yas for a better understanding cf onéaelt-in
terms of vslues and'séals. Students also desired more direct uork
Iexperiencea in possible future occupatiqns. Prien (1980) approached
éhc‘problcn of informed decision laking:anong ensineerfng students by
focusing on the needc deccribad bf ths general freshuan clasl. A '
Connittee on Engineering Preparation developed a snidance program :
whose goals included a) to mnke infornation concerning engineering aa
Ia career available to all hish echool studenta, b) to nnke available
to counselora information on‘guidance for careers in enginesring, and
c) to secure funds to support the d;veIOpugnt,'prounction, and
distribution of caresr information and guidance. At CarnegievMellon
ﬁnivaraity. 8 reptructuring ogrfhd freshman engineering curricuqu
wes designed to aid the ctuQent in meking inforn;a career choices
(Moore, 1969). The engineering student is permitted s choice of
cournes offered by the five engineering departments during the
freshman yesr. ‘?herefore a student can opt to take several courses

in s given area, or if the student is undecided as to a speciality

area he or she can opt to "shop around”. Alao under this program,
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senfor faculty members teach the freshman class 8o that student? can |
exparience some degFee of contact with then, The changes in: the ‘

curriculun were 1lplepent¢d with the desire to peruit freshman and Co

sophdlofe students to learn more ﬁbout‘the engineering apecialtiéq ‘
before a career deciaion hed to be made, |
" “Conelusion
The early career theories have loef‘aone‘of their value in ouf‘ ®
increasingly complex‘eocietyf Advanceﬂepte in technology have
tesultedlin the ropid‘creution of new ca;eera-and a correéponding
obsolescence of other occupations. An individual no longer i;
conatrained to follow in the:caregr path 6f.his/her h&renta. This
new fre;don has made the career decision procéss.a complicated matter
for both the individual“qﬁd the career counselot, |
cﬁunselors need to itprove their services to meet the needs of
the stydent population which 1s 1nv§lvea in this critical decision
aaking process., As aussesfcd Qy the eﬁrvey at Bowiins Grgen State
:_;:;;:‘;Egzzszffz:f?clt::iﬁgfgggdlplfFo. 1919). stude#ts expresf a need fot
information canecxgigg tﬁe ccupations agsociated with their major
and for a better undergt;ndipg of their own taterests and values.
The prescriptive model of‘career decisioﬁ making would suggest that
1f students were providad with this 1nfor-§tion they could increase
their ability to make infornc& career decictons, |

In the case of developing a counseling program for engineering

atudents, thie information can be gathered from several sources. A

3¢
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questionnsire could bs completed by engineering alummi which would
addreu' the. notion of whet engineers in the verious subspecislties

actually do 1o their J‘oha. These questions should be designed guch

that ths rasponses would allow ome to diffsrentists asong the

specialty and subspecislty sreas. Dsts should also be gsthered fronm

the alumni concerning their interests. The Strong-Csapbell Interest

-Inventory could be ussd for this purpose. Although this inventory .

| : fails to differentiste ‘among types of engineers, responses could be

ﬁced to devalop specislty keys for the verious 'typga {McCaupbdell,
1966, cited in Molnar & Delsuretis, 1973), Such data should be sble

to provide ths student with adequate information concerning the -

_activities and responsibilities of verious types of engineers as well

as the interests of ensincefc ia ‘the specialty areas. ,

Secondly the student should be helped to focua on his/her own

 personal interests and values. As indicsted by Ekins (1975) students.

are sble to 1ist thoss uc'torf vhich would most 1nfiluenée their
career Qeciciou making,  F:umbolte, Rﬁde. Mitchall, Hemel, snd
Kinnier (1982) conducted & study of oi'micted cereer decision using
college students as subjects. A unique aspect of this Otrlerjmt
involva;l requiring the students to indicste among .c set of nine
persons] work values the thres most important, the three least
importsnt, snd the three of intsrmediste importancs for thes. Iu
doing so, each student was sssigning & criterion weight for eelecting:

among csreer slternstives., Lstsr in ths experimsnt the student ves
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provided with information on fictitious cereers. Each plece of‘
information allowed the atﬁdent to consider the career in termt of

the nine personal work values. A student was judged to have made a '

good career decision 1f tha characteristice of .the chosen career vere

conaistent ug;h the values of the student. Such’a_procédure would be
possibie and ﬁseful in the counseling of the engineering student. ‘

Prom the alumni reaﬁénses to the questionaire and the Strong-c;npbell

:Interest Inventory a set of global values for.enginéers could be

constructed in terms of interests and work-related tasks. The
atudént could then be agsked to rank these values in terms of his or

her own interests and values. Finally the student could be provided

“ with information concerning the engineering specialty and

subspecialty areas. By using both the objective iﬁ(ornatipn and

their subjective values, students should be ablé to follow the

na:.nizins principle and conduct a private cost/benefit analysis for
/\.

the ca;ger.alterna;iveﬁ.‘ Esch student should then be able to select
the;;;;cialty‘area vhich maximizes the outcome Of consistency with
personal interests ind-values. |
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Psychological Models of Engineering Careers: 'y

The Match netween Engineerins Studente
and Their Career Choice -
Ov!rview

Historic attempts to'predict etebilitwaor engineering careers
centered on Verioue foras of echoleetic aptitude prediction. A N
aodern approach would include factors sffecting preference and choice
of entering ensineering etudente. By conbining pref erence snd choice
factors, » uore accurste wodel of suitsbility for engineering careers -
could be produced. '

e . Introduction |

The Civil Engineering Departaent at T;xca Tech University is
concerned with the problem of "goodqeeo of fit"-oetwoen eivil
engineering students and their cereerl. This is not s novel concern
for cugincering ecedeniciene. Treditionelly. however, the enower to
this aatching problem has'Peen sought aloug objective 1ines of
reasoning. Despire a considerable degree of success at predicting a
student’s performance in engineering curticuls, such approaches still
lecvellerse amounts of inconpetibility unexplained. Suchhepproechee .
often f-:1 coneider the' congruence be:ween the‘etudent and the

_ total carte:, instead focusing on the prediction of an individual's

sbility to do well in 8 particular educational program, E

Tha sddition of s more subjective approach to the prodlem of

41




- - : . ‘ ‘*’

LJ . N . !

Engineering
41

engineering student/career congruence may help explaiu some of the

"crecke” unaccouuted for hy tradi tionsl approaches.' It way also
. provide some focus on vocational 1ooueo of an eugiueering career uot
addressed by traditioual asaeolnents. : |
| | A g;jgj Historical Perspective

A great deal of eétort has been expended across a considerable

time ophn on the problem of matching an individqal with an
engineering education. The najbfity of early studies focused on the
\\' prediction of luccelo.in'éollage engineering courses. )

The American Asaociatioﬁ of Engineers sponsored one of the
earliest worke, Vdcaticnal Guidance in Enxineerins.Liuel (Waddell,
Skinuer( & Wessman, 1933,. The bﬁok provided -a somewhat romanticized
view of the various fields of engineering. enbel]ished udth poet:y
and endorsements by such pronduent men of the tine as President
Herbert Hoover, General John J. Pershing, aud Colonel Theodore
Roosevelt. In the foreward. it 18 noted that the selection proceos '
or weeding out” of the obviously unfit was coctly, both to the
echool ond the engineering student. The purpoee was briefly stated:

The Association feels strongly that eny undertaking which

retacds thefgntrance into engineering schools and the

profession -itself of thos; not naturaliy fitted for the

work sust strengthen the professiou ind make it possible

for its members to demand reﬁards in proportion to

. 1increased efficiency. (p. vii)
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Co-nnntipg oo'liloslneni; s psychologist advieed that unless s
studeot was lﬁ#vefthe:ayerage of high ’¢h9°1 students i; intelligence
he would uot be able to pass the cuyrriculus requirements for
engineering. The 11kelihood of s uonun‘lliecting or~purviv1u§ an
engineering curriculum was sufficiently low thét tﬂe pronoun “shef
‘was not used in such predictioo. Grsdes fo prhpar;f;ty school were
, augéested ss ﬁrodictors of scholastic snd prﬁfeaaiqoal success. it
wag sugges¥e& that ths aspirsot be in the upper third of his class.
Good acadenic'uork_in physice, mathematics, snd chemistry were slso
' possible indicsots of success. ‘It was cautioned that festa of
.nnchaoical §ptitude were of doubtful validity. tests for ncaauring;

!

interests were not peffected. and that traits of character coﬁld not
be measured. -

Although it may be quaint by present atgndarda,_the book and tpe '
prlcticil advice of the time represent ao esrnest sttempt to help
possible engioéering students aake l;itlble vocational choices, Io
aome regards, the work offered studeots advice which 1is of fileleéa-

B

relevaoce:

In order to judge whether the profession of engineering
. would be a good vocstion for you to follow, you must examine
the occupation” and see vhet it involves. You must also

anslyze yourself to see if you possess or csn acquire the
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necesssry quelificetions..,. Counsel with persons who are

quelified to give edvice regerding vocstional watters. Talk

o ' with sen ubo heve eucceeded in the profeeeion of ?" | !
. angineeting.... Having obtained all the pertinent-fecte, - |
you will be sble to reader a reasoned decision. (Kiteon, u

11933, p. ao) R |

By the 1950's, the epbtoech to matching the eteeent with the.
engineering curriculum had beceme mych more involved with otjective
dete. Layton (1954) provided a review of the literature correleting
engineerins grades and certain specific predictorb. He reported_ ‘
research resulting in correlatious of .55 betweeu high school ‘ .
acﬁievenentfend engineering students' firet yesr graﬂee;

Correlations between-echoleetic'eptitude‘teete'end greeee were

reported as eboqt,.ﬁﬁ. Meee;nical and spetial eptitude tes's hed el

- ~ correlation of about .35, science aptitude tests about .45,
‘mathenstica aptitude sbout .50, physics, chendetry and science
achievement tests about .45, and English echievenent tests about a
+40 correlation udth grades. Verioue sttempts to combine these
predictors teeulted.in sultiple correlstion coefficients ranging from
.40 to .85, with the average being .65. In genersl, high school
grades, mathemstice tests, and sptitude tests wers found to be the _

" best predictors of grades in engineering courses,

Eller (1958) cited several specific criteris for identifying
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potentially auccessful engineering studenta. High school grades,
intelligence, ability in atructural visualization, and cert‘in
activities and . attitudes were conaidered important indicanta. Eller
* ' cautiously :pporé§d eat}y sf;diea vhich exahinéd the relationship
b :tween interests and abdlity. | |
; to - : Recént Approaches . )
Aifhoésh not specific;lly concerned~uith engineering, several
more recent atte;;és to detail the relationship between objective
‘aschts and career_ghojce'have been wade. Beckér and Mowsedian
(1976), for ;xanple, presented an economic nodellbf the decision
procems,‘.According_io.tﬁio model thg,dccésion to engaée in»l
particular trgining is a function of the'oprcted monetary..and
- psychic retutns in felation to the expected lonefaty and psychic
coets t§ the inf}vﬁdua]. The monetary rewards of an occupation are
obviously iwportant in wmaking career choices. The costs of training
for a partigulh; occupation are also important conaiderations.l'There
are other factors to consider as uelj. Yyéon'a (1964) uxpectanéy
model, for exawple, suggests that in addition to the attraction one
feele to an occupation, vocational preference ie also tffect;ﬁ by the
expectancy of . being able to a;tain #he requireneafa ofhthe occupation.
Although there are relisble relationships and us;ful models to
use a8 guidelines, the total “goodnéos of f1¢” between engineerink'
student and career success remains less than exact. It 1s an

unfortunate reality that some 8tudente choose to enter engineering
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pfograus vith inadequate aptitude. It is also unfortunate but true _
thlt-IOIe etudents, poonenped'of the fequinite aptitude, leave
eﬁgineering programs after investin; considgrsble time and ef fort
becavse they hive’reaasossed their int@restn; Conéiderini thatn
succesa in engineering-couises can be predicted fﬁir]y well with |
object;ve nﬁasdéda; part of the incongruen%y the acadehdci!ps are
hcéncerhod with iﬁst.bg the perceived ugsuitability of some
individugls.for the field, regardleas of ;heir'aéadehic ap;itude for
engineéring ltudies; | | |
Crites (1969) identif@ed three basic patfarns of incongruency
- between an individual and an océu#ntion. An occupation‘cduld be
chosep which required greater aptitude :h.hlwas posaessed; an
‘occupatién bel?w the 1e§el of oonpetence'goul&'be chosen; or tﬁe
individusl could choose an occupation congruent y1th aptftude but
fnconsistent with interests, Treditional engineering echool
approaches have dealt primarily with the'fifstltuo petterns, The
third pattern, dealing with subjectiﬁa interesto; has been virtually
- ignored by engineers.
Pnl@crton (1955) directly addressed the problem §l counseling
_ ?ngineering atuden:g.' He suggested the concept vocational
interest as a cr;cial variable in the sdcgess ofdjhginoorin;
studente.,- Most “casualties” in eﬁgineering;”he felt. could either de
blamed on a lack of aptitude or a lack of interest, but there was a

tendency to sttribute the failure primarily to lack of aptitude.
|
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Most drop~outs, however, were above tﬁe average high school rank and

scored well on entrance testa. Thie suggested an examination of the

. {@portance of 1ntereotc."A1thugh nehgured interests provide an
fmportant source of inférnation‘relcvint to decision naking.
Palperton Qid not'ausgeaf the immediate re_jec'tion ‘of individ.ual.'s who
diﬁ not acoré highly 6n the ensincerini key 9f the Strong-Vocational
Interest Blank. Instead he suggested such students might f;ndl
engineerig an-exce@l;nt-backsround for other careers: their other
interests misht.conbine with fraiﬁing in engincqring to produce
uniqué and pfodqctive carqer§ which might not 5§ immediately
prediétable. ‘ | I

| The ééngruencc 5¢tw§cn an aepiring studeqt-and succegs in school
or a career cannot be perfectly explained by essily quantified .
objective relationhipe, ‘An e;pansion of the prediction model to
include @ore subjective factors such gdlpersonality and pcrceptd?l
procesaes:as well as.leaoureq interests is required.

Sublective Factors
The various objective quantification schemes do not preqict

1suitability of eﬁgineering students in fheir studies with 100%
accuracy. Therefore, other'factore'particular to the individual must
be involved, One of the fundamental assumptions in paychélogical
theories rciating in@ividuqls to‘occupations is that there 19 a
lavful relationship between a person'’s subjective experience and the

chosen occupation,
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Severai,genetal descriptions of engineere have found their way
iﬁto the paychological literature over thr years.. Pof exampl e |
Kulberg and Owens (1960) provided s description of the tyﬁical
engineer as having a history of qnquccesaful and somevhat painful
interpersonal relifionﬁhfps ;nd n.reco?d of superior perfofianﬁq in
science along with greater enjoyment of quantitative and practical
courdes than of liﬁguistic and soéial studies. They also described.
the ,rospective engineer as having & long history of career‘planning,
of‘lik;né to work ﬁithlthinss and ideas a; oppopeﬁ to people, hnd of
enjoying creative work and disliking rqu;iﬁe. weller-and Nadler
(1975) reported that students of engineering and physical aciences
were higher in authoritarisnism than were students iﬁlthe aociql
sciences and the humanities. ﬁs a‘reéult, ;hey suggested engineers .

" would be unlikely to question ihe'baaic assumptions of their ‘
discipline. Danielson (1960) reported that supervisors and cohorts
of engineers felt that engineers as a group had a: so-called
“different” kind of personality. Engineera and gcientists were felt
to be more ambitious, creative; analytic, 1adividualistic, and
introverted.thap-the typical person. Danielson pointed out that part
of the practical signifiﬁance of such findings is that there is a |
more exfrene manifeotatioﬁ of these characteristics in groupe auch as
engineers and that theae individuals themselves recognize a
difference between thensélvea and most others. Such global

generalizations are usually of only anecdotal intetest; in‘thé case ‘
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of engineers, however, they may be of even lesa use. FPretz (1972)
reporfed that deta schemes which assessed background factors oﬁch as
school h;story, fanily background, moral development, early trauma,
and interpersonal dev-elopmt. were less predicti\.re for engineers
than for second yerr students in education, law, medicine, and’
husinesﬁ. | |

" The p;yéholqgical appfoadh to vocational behsvior contains many
areas of focus. One of the wost primary s?eas may be generally
q,ferre# to as “preference 8snd choice”. The type of occupation an
individual would p@rsue under ideal condifions consti tutes one’sk
preference. The type'of 6ccupation nctually.pur;ued constitutes
‘ ona’s choice. Tﬁe occupation preferred and the occupation chosen nay’
not be the ssme. Factors vhich create improper or unréaliotic
| pref erences gnd epvironnental constraints which limit possible
choices often distort the process. |

There are two basic spproaches to the study of vocntional '

preference and choice. One approach is concerneq‘with the evolution
of the praferenca end choice process thr;ughout the development of °
tha individual. The second approach is concerned with the attraction
between & particulsr type oflindividual and an occupation. Bﬁ
sanmpling this ;ttraction process at several points in time (not just
as atudencs enter college) tha theorias and method of both Qpproadhes
can be used. |

Supporting the latter approach, Holland (1966) reviewed
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literature vhich suggeated that there are four to eight dimensions or

general catqgorié; of vocationai intereat. According to Holland, a
small number of personal diapositigns may account for what we know
about concepts 9( vocational intereats, preferences, chnice, and

| occupational‘uanbership. Esaentially, an individual hae certaiﬁ
diapositionsl xraitajwhich.influehce the preference and choiée
procéss. SonEOne with scientific'interests. for example, ybuid seek
acientific training as a result a!.a relativély atable'ﬂiapoaition
wvhich had expresaed 1;qelf in aimilar behavior at different ages.
Individuala with similar traite tend to pursue similar occupations.

Holland claime that paychologists make the following assumption: ‘
people perceife occupations and their aqs&ciacgd'activities fairly
accurately, aqd"chese perceptions remain the same over long periods
of tine.w'These perceptione are a foundation fof each‘individugl'a
preferencé‘and choice processes.

The accuracy and etability of a person’s aelf-prediction'waa
found by Bolliﬁd and Whitney (1968) to be téd&e as efficient in |
prediction of chéice as the highe;t acale score on the Vocational
Preference lnventory. Along aimilar lines, Whitney (1969) reported
that a person‘alexpressed vocationsl choice predicts his or her
future elployneﬁt almost as well as interist‘in§entoriea or
combinatione of personality and background characterfetics.

Gottfredson (1981). howevar, reported that reaearch indicated

people tend to Judge the similarities and differences between
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~occupations along a few simple dimensions, This judgmwent process fe

baqed on the geader of the prototypiqal‘person'in an'occupat{on. the
level of the wori, and.the field (white or blue collar). Shé aleo
reported that‘sociocconouﬁg status \SES) affects the judgsent
précésc, Pedple wilh higher SES tend to make finer distinctions
between occﬁpations of higher prestige thaﬁ people with lower SES.

$

Apparently there 18 sbme controversy about an ind}vidua]'s

- percepcual performance on two factors, the accuracy of self concept

and the sccurscy of one’s perception of an occupation. To the extent
that one’i perceptions are accuraté, the prefercnce/choice_process |
will be augmented. To the extent that one'a perceptions are
inaccurate, the pr;cess-ﬁill be distorted. Gottfredson (1981)
indicated that to the degree self pgrc;pt;on and océupational
perception are céﬂpitible. vocational adjustment Qnd satiefaction

will be poseible.
Sel Pérc tion ,

Holland (1966) pﬁintgd out 8 low to moderate correlation of
interesta to personslity. Several gtudies (e.g., Besyner, Bodden, &
Winer, 1978) heve found some eignificant relationships between
pcrsonality_and predictive validity. Other aspacte of the
pcfsonality/occupation relationship have been examined as well,
Southworth end Morningscar (1970) examined the persistence of the
occupational and personality congruence. They found that, compared

to those who left engiq’ering, freshaen engineering gtudente who
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persisted in their engineering studies were more gimilar to
upperclass engineering students in terms of interest patterns.

According to Ziegler (1970, 1975) as early as 1943 Borden
suapecte& the existence of a specific relationship between self
concept and vocational choice, Ziegler found evidence supporting a
gen#ral noti;n of a relationship between peraonality-and vocational
preference. He found male college étudents who preferred a given
occupational area tended to ahare certain self concepts which
distinguished then from students who preferred other areas.

Aﬁcording to Gréenhgua and Simon (1976), another aspect of gelf
perceptios, aelf esteem, can be vieﬁed as‘a emal] discrepancy between
aelf contept and the ideal self concept. The smaller the

discrepancy, the greater the self esteem. Self esteem and career

salience jointly influence the extent to which an occupation ie

o+
-

considered ideal or as satiefying certain in}rinsic work ngéhs. The
'iwporfance of satiafying intrinsic needs indicates that the amount of
financial reﬁard for an occupation may not be as foportant a
determinant for some people as Jor others. Some individuale are more
l1ikely than typicallto puraue occupations for the intrinsic
satisfaction. They will enter a field even when it ia iIn g_“lean“
cycle in terms of prestige or financial compensation, presumably
because the intrineic satiafaction compenaates adequately for lesser

‘extrineic aatisfaction.

Perception of the Occupation
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-y,

As was already noted, ﬁolland (1966) indicated an important
assumption of psychologisie was that people uain;ained fairly
) accurate.perceptiona ;f occupations. This assumption implies that
the stereotypes we creats of particular occdpatgons are directly
rel;ted to our affective response to. that oceupation. In fact, as
early as 1909, according to Burgoyne (1979), Pareons had tﬂe idea
that occupational stereotypes were inpd;tant factors in vocational,
decision making. . -

Ziesler (1973) found that iadividuals sttracted to an occupation
tended tO‘aﬁare certain congopts about the kind oflperﬁon'found'in
that avea. He also assumed that the individual muat have gsome fairly
clg@r idea of the kind_;f person that was in his og'her preferred
occupational arsa.

ﬁanducci (1968) found that atuéents tended to have mor: ;ucd;ate
perceptions about occupations which correspondéd to their dominant |
scales. arks anrd Webb (l96§)Ifound that students entéring
induatrial management or electrical eﬂSiﬁeering possessed a “"fairly
accurate inmage--assuming the ﬁrofessionala know what they are talking
about==of the typical 1ncunb;nt of the intended occupdtion” (p. 298).
Winer, Warren, Dailey, and Hiesberger (1980), houaver; found that
subjects made less cog#itively coapl ex judgoegto about their own
fields than about others; complex ;udgnenta nay ﬁelp thg individual’
make the neceaaary decisions to reject the many slternatives

available to them in favor of one specific.choice.
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Vocetional Maturity

Recent research has looked at the atability of the perceptual i
proce;a.: Ware (1980) examined the relatfonship between a college
major and a cdrcer*;e a perceptual-cognitive process. Students with .
less vocational meturity were more likely to generalize from their
prefgrence for a college major to their deciaivenesa about a cir;er
choicg. The students with higher maturity could more re;dily
diacriminate between educational preferences.and the certainty of a
career choice. | d

Haneen -and Ansell (1973) found that vocational maturity
increases for all ages in high school ~and that the uid@!e cl#aa white
atudent tended to be :more mature thaﬁ lower class w'h‘itu or blacks. ’
Thie investigatfon and many Bthera in the area.of v?catio?alinaﬁurity o
suggest that general experience witﬁ‘and exposure to the profecsiénal =
wo:id of work eases the deciaion process among adolescents and young
adults, |

Other Factors

Factors such as SES, race, and gender alao affect the preference
and choice process, Cosby and Picou (1973) cited nuderous
sociolﬁgical studies which support the proposition that SES and
geographical location are positively relatad to adolescent
occupational orientattona. High SES youtﬁ have higher status and
occupational attainment orientations than low SES youth. ‘They also

reporfed effects of race, White students had elightly higher
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sapirationa than black’ students in the southern United States. -When

controla were 8pplied, however, the ielatfonahip disappeared. The

general co;cluqion w;s that there are aspects of being efther lower
class, black, or rursl (or a member of any group with differentisl

oppportuni ty chatac;eristics)'ahich engenders & fendency for lower

statua occipational orientations.

Pyyor (1983) auppqr;ed'eatlief research that found females had a
stronger person-orientation thanimales. Males tended t; see helpin;
» others in the cop?ext of organizing and controlling ofhgro rather

thsn 1in personal growth terms. Richardeon (1973) did not findihny
reloéioaahip between pelf concept and caree. orientatiou for women,
in fact,_Ooipo% (1976) questioned the degree :o which ael!‘concept°
i-plenené;tion through work occurélfor women., Barrmett (1975) found
correlationa_betbeen pref erence Fﬂd prestige were higher for males
than females across an age range‘from nine to seventeen. The
correlation for prestiée and aversion was higher for females.

5 Barnett feels that woneﬁ learn to not aspire to high prestige

vocations. Al]l of thege and siwmilar investigations may prové useful

1f applied to the problem of ‘engineering as a professional choice for

undergraduates.

‘Tmplications

A serioua fault of moat approaches to matching etudents to

engineering careers ia their focus on success 1in college couraes,
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Baylin and Lynch (1973) pointed out eeveral incouliatohcioi i;
poat-collesc engineering careers. Some people fdentified as working . .
in engineering jobs did not includa the word "engineer” in qredr |
'profaasional deacription. Other individuala no longer doing]
engineering work still included the terms ih their dessription. The.
fact 18 that there ia a wide variety o. activities subsumed under the
general heading of "engineering”. Baylin and Lyﬁch'sqggest that
there ia a lack of realisn in the preaentation that engineering
schoola nnke of “on the job" engineering. They reported that
engineers who evolve into nanagenant positions may feel as 1if théy
have prostituted ;helaqlveb; Additional confirmstion of a |
diecrepancy botwe;n wvhat eﬂ81neering'is like in coalese and what
engineering 1s 11k  later in the profegsional career com.a.;ron
" Schott (1973). 1In a sur;ey of federally employed engineers, Schott

found reporte of large dlacraﬁaucies in aeveral areas bétween

’ training and application. Federal emgineers strongly recommended
courges in public administration, business aduninfetration, law,
sociology, and peychology be included in engineering curricula.

The inpleiintation ?f an assesament program to ﬁotornino the
degree of suitebilitv atud;nta at fexas Tech Univereity have for a e
career in engineering should sssess the entire career. Vol;dotion of S
the apecific relationships between objective factors esuch as high

school grades and acholastic eptitude tests ihould be conducted.

These results could indicate which students are likely to prove
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incongruent for reason of low aptifude, | \\\
The introduction of a‘aemdnat r all entering engineering
studenta to proviue a realiatic prcviég\of the career paths of
engineers could help reduce the irritatfon pnd uncertainty that
engineers may feel as their career develoﬁ‘: A nﬂjor goal of the
- as@essnent pnradign'ynuid be to identify thdqe-prospebtive engineers
who are somehow different froa the prot9typ1cal eng;nqer. Thecn are
the otudent;‘lost 1ikely ‘to benefit from connsgi{ng. Studtntp with
charactetiotica‘such as low SES, minority staqdin33 and other
extrinsic'factors, sssociated with lower vocationalanuturity na; need
counseling attention.  Low acores in enginnering intereotn,_poot
grades, and general lack of interest may be indicators an individual
should ressaess hia or her career plans. ’
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ﬁaycholosical Models of Engineering Careeraa‘

An Analjaiq of the Strong-Campbell Interest Inventory |

| Overview. .. )
Research has indicated that interest patferno are get.by the
tina a person is 15 years old.. The §tr9ns-Canpbell‘Interest.

Inventory (SCII)_has beeﬁ.found valid\i; studies ;n vhich tested

groups were compared with E, K, Strong’s original sample, Even ove¥
as many as 30 yaars, the int?rests of a given occupationsl group
remain constant and thus;qay serve as critcfia-for recent res2arch,

" The long-term reliability of the Strong items gives c&ntenporsry
users of th? SCI1 cbnfidence in their aﬁility.to provide accura£e aﬁd
useful.coun:elins to students who are aelecting a field in which to
major.

The SCII

A major question that has plagued researchers and counselors is
how to ssseist atudénts‘in'selectiqs occupati;ns which they will |
wnjoy, possibly for a life-time. This.ia a . major undert#king; and a
very serious matter. 3efore a person invests years, energy, and
money into an.education. it would belworthuhile_tp apbly'a reliable
and sound procedure to help the student choose an area of study in,
vhich he or ohe,uﬂll.likely succeed and also find interesting. This
sectipn focuses on the second part of this procedure, that is, how to
help the otudent‘}ind the area vhich sost intereats him or her,

As s{mple as this sounds, thia too is a conpiex issue, What 18
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an interest? Interest vas oﬁerationally defined by Stroﬁg (1954, p.
Z) as: "A response of'liking...ﬁhen w? are aware of our set or

, diapositiﬁn towards an object.” This is a ugeful guideéline, but_hou
does one measu}e interest? ﬁcrong (1954, pe i3) .1;9 addressed this
problem: "The beat way to neasure-aonething as aubjective as -
1nt§rest ié‘to hﬁve the person report their likes and dislikes.g. .
there 19.:0f course, no éay to check tha responses...there 18 1o known |
way to dir?ctly_determine a peraon's interests or abilities, Both of
‘these afe inferred from what one says and doéa.frOI the use of!

tests.,” With this in mind, Stroﬁg (193;) developed ;n i:ventory to.'.
. meagure a person's interests. 6vet the yeara fhe strong Voéational':
Interest Blank (SVIB) haslﬁeen aodified, renormed, and rewritten, IN
1974, 1t was modified by David P. Campbell, and the inventory b@éaﬁé
knﬁwn a8 thg Strong-Campbell Interest Inventory (SCI1), Purther
modifications by Campbelllaad_Jo-Ida C, Hanqen were pr olighed in

1981, and a third revision of the:SCII 1s projected for 1985.

Although relatively new, the Strong-Campbell has been used a
great deal by researchers and counselors. It has proven .to be
particularly beneficial to counselors, etudents, pa;ents. and
eﬁucators ainée it provides information helpful in the following ways:

a) The SCIl can make occupational an” éducaéiona@ choices less

ambiguous since the re;ponaec are compared to those of a

norm group, and thus provide useful information as to how

similar a person’e interests are to those of people who work
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in a given occupation,

b) It can help organize a person's interest preferences into a

single readable fora and an‘elsily understood model.

¢) It can help broaden or narrow a person‘s field of choices

"based on’his or her interests.
d) It can'p;ovide some reassurance to the student. (and the
stqdent;s family) that the individual has chosen #n area
~ that qan_providé the opportunity to satisfy his or her
interésts. |
e) It can also help a person who ie dissstisfied or functioning
poorly in the work place by pinpoiﬁting interests which are
' notlfultilled‘by the current job, by enggesting
possibilities for change.
In short, the SCII allows people to learn sbout themselves snd their
relationship to the working vorld. This can lead to greater |
sel f-understanding which can enable sfudents to make sound
educational decisions.

The Strong-Caupbell'makes use of the Holland scales fo.iupose a
theoretical structure that can be interpreted simply and usefully. A
basic familiarity with the 6ix Bolland types is necessary to
understand the results of the SCII. we'preeented this topic ia
greafer detail with special attention to ci;il engineers elsevhere,

but here i a8 brief descriptioﬂlof the six types as presented in the

SCIIhnanual (p. 29-30):

I
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a) Realistic: Thie persﬁn is ru;ged, practical, and aggressive
in outlooks | | |
b) Investigative: Thib.pereon is scientifically oriented and
enjoye sbatract problems,
¢) Artistic: This person likes self expression; he or she is
sensitive and impulsive. |
d) Social: This pereon is person-oriented and humanietic in
natufe.
e) Enterprieing: Thie person fs energetic, enthueiastic, and.
adveﬁturquq. |
£) Cﬁnventional: ' This person is well controlled anﬁ
dependable; he or ghe prefera ordered activities and etable
envirohueﬁt.. ‘ o | T
How a peraon scores on each of these scales giv 4 ineight ‘about the-
individual. Individual scores are compared with a normed pﬁpulatjon;
the pattern which emerges identifies the occupational areas which are
of greatest interest to the individual as compared to the interests
of'people already in those occupaticnal areae;; Clearly, the utility
of fhia sytem can be recognized in terms of efficiency and ite
abi;ity to provide useful information to aid in decision waking.
Strong (1954, p, 51-52) pointed out that when one ia using the
intereat inventory to counsel ¢ efudent. one msgt conaider three

underlying asumptions to predict outcomes:

a) Permanence of interests: There is substantial evidence to -
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believe that this is the case. For example the correlation

w©

between the tast scores of aenfors in college and a ten ytpr.
follow up study was re.75. )

b) Influence of trainins and experience: There ie apparently
litele thit these add toior subtract from a person's
interests. If given the opportunity, people tend to pick.-‘“
occupations that satisfy their interests, - .f o

c) Validity of predictioﬁ:f A person will enjoy an occupation
if hie or p?r‘intereita ave very similar to those of peﬁple
who are in that oééupation and who enjoy 1t. |

One must remember that an interest inventory cannot predict ability
or expertise, but only interests. Given equal ability, greater
interest in one aréa may predict higher.succesa'thaﬁ in thé Sther
area because the individual would likely be more motivated to persist
1in an occupation .of 1nterts§ to him or her., Strong further
emphasized that as of l95&;vres§archers had failed in their attenptsh
to diffcrentia;e students majoring in one subject area from students
in other aress, i.e.,.college student's academic interests were not
differentiable, However, correlations were found between students of
one area ana 'pereons working in that area. S0, even though
differentiaiion between student §roups was not achieved, the
occupational intereata were still intact. Thua, differentiation of

etudent groups must be accomplished usimg occupational rather than

acadenic interests.

L]
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Initially, the age of the student was of concermn in that the

ninime ressonsble age from which good prediction could be made was

felt to be too high to be of practical educational velusz. étrong

made the following ssaumptions about age and the stability of one's
7 interests:

a) 25=55 yeadq. interests are gtable.

b) 20-25 yeeys;'verylslight change

c) 15-20 years, considerable ‘change e
Af ter conducting and reviewing research in this aree, s;rong revised-
his position. The evidence was overwhelnlng'that'iqtereste are
stable from ths time a person 18 15 years old. When & dorrelation
between age groupd was performed, the findings were:

a) 25 vg 35, r=.88 |

b) 15 ve 35, r=.73 .
wiih such high correlations consistently found, Strong’s data would
.permit one to safely assume that tee;dd interests of a 15-yearfold
may be reliably used in prediction. Thie finding 18 sufficiently
counter to 'the ¢clinical lore concerning adolescents, however, that
despito the lack of variance in interests acroes the age groupe, this
matter hes been addreseed many times. Strong, for example, noted
that within the e:able intereats, difforences in naturity levels were
reflected in the ecores., Concern over age was addressed by Hansen
(1978). Hansen found that, in general, an occupational group's .

perception of the working world wes consistent regardless of age.

~
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Thie he)d for persons from their 20s through their 50s,

In receni years, the possibility of ragial bias in interest
testing has become of some concern, Hansen (i973) found that
occupational intereste differ miniwally between black and whit§
responden;s3ithereby quelling such concerns about the SCII. Am
age-related qu.3tion concerns fhe differenceg batween freshaan
;esbondents and aenior respondents. :Thie iasue.waa researched by |
Spokane (1979), ﬁhen a college freshman class (N=1007) reached their
aenior year, 600M;f tﬁen weére located and retested. The prtdiétiveJ
vglidity of the Holland scales was found to bg as follouh: |

a) For 232 females, 34.4% hit rate, 34.4? predfctive valtdity;

b) For 386 males, 39.7% hit rate, 43,62 preﬁictive validity.
These resulta are impressive, particularly when one considers thgt a
correlation of r*.4 1a considered very high on paper and pencil
tesfo. One muat alao keep in mind that this‘ia a college population
and not aﬁ occupational population,

There has been one major probléﬂ area which has haunted the
Strong inventoriea more than other problems and that is that males
and femaleo respond_differenily to most items Of intereat tStrORSo
1973)s Thie problem proved to be the major impetus to the major
revision which transformed the SVIB into the SCII in 1974, Since
thie revision, there have been fewer gender-related problems
asaociated with ;.he Stroag, but the issue is not dead. Specific

geﬁder'telated icaues in predicting and ceunaelirg among engineering
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students are addraso;d elseyhere,

“Hhenever profesgionals nske use of a test or scale, they must
address themsalves to the issue of the measure's reliability. No one
wants to invest large amounts of time gnd money in & measure that is
later proven fo be out-of-date or ineffective, Fortunately, the SCII
1s'both cﬁrrent and effecfive. Se?eral longitudinal studiea have e
denonstratﬁd fh;t the inventory ii 8til]l reliable gnd uaeful after g
per?oq of 30‘ye¢rs and more. Campbéll‘(l?ﬁﬁ) reviewed a great deal.
of research and found etudies that sampled med_ical students, life'
insurance ealé;non, and psychologists, each of whi?h showed that the
SVIB was atle to discriminate betuaeqlopcupdtions after many years.
Matarazzo, Allen, Saslow, & UWiens etial. (1964) found that police -
applicants from 1947 were very similar to police applicants of
1959-62, Campbell (1966) reported on & etudy by Berdie and Hagenah
(1948) 1n which 70 lawyers were testad and compared to Strong's
original s;mple of 20 years earlier; they were found to be very
similer. Furthermore, eiiﬂlar findings were obtained for ministers
‘and corporate presidents. ﬁCanpbell°collected additional data that
gave strength to th argusent ch;t the interest inventrry was valid
after 3u years, that is,lthat the person’s interests are stable o“er
tize and éhat the characteristics of the criterion group remain
constant, Cenpbell's study involved using some of Strong'; original
research subjecte and conducting a 30 year follow-up. In 1934, 250

bankers qere‘tested by Strong; in 1964, 48 of these original subjects

i
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‘were retested by Cempbell, Persons who held aimilar positions to
these 48 survivors were tested aa well, Cauwpbell found that the
interest levels of the bankars of 1934 and their retest scorea had a
correlation of .56, When the 1964 bankers were compared with their
1934 counterparts, the pattern éf arswers was almost identical, with
less than one standard deviation between the scales, This finding is
very important since the SCII is based upon the SVIB developed by
Strong. Any data that lend suppoé: to the reliability of the SVIB
autonatically give th; same support to the SCI!.

When everything is considered, the Strong-Campbell Iuterest“
Inventory 18 a renarkﬁble achievement, Very few measui2s have stood.
the test of time as well as it has, and fewer have naint;ined their
predictive usefulness across ;lnoat 50 years. Due to the
overvhelming eviden~e that;the SCI1 has remained o reliabie prediqtor
and measure of inqgvidual interésts, researchers and égunselora can
have a high clleslreelof confidence in the information that the SCII
provides, thereby allowing atudents the Opﬁbrtuniiy to receive sound
éounseling advice to help them decide {n which occupational area they
will be moat able to satisfy their interesta,
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